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PYRIDINE-CONTAINING METAL-ORGANIC COORDINATION
POLYMERS: SYNTHESIS AND PROPERTIES

The article presents the results of our research on the synthesis of
pyridine-containing coordination polymers based on zinc and copper. At
the moment, metal-organic coordination polymers are considered one of the
most interesting and rapidly developing areas of organic chemistry. This
determines their use in petrochemistry, pharmaceuticals, construction and
much more. The introduction presents a literature review on the methods
of synthesis of metal-organic coordination polymers, their structure and
the main pyridine ligands used. The structure of a known polymer based
on pyridine-3,5-dicarboxylic acid and europium is presented.

The materials and methods describe the reagents used and the
synthesis techniques. The discussion results present data on the obtained
metal-organic polymers based on pyridine-2,6-dicarboxylic acid, and
provide photographs of the polymer crystals obtained using a light
microscope. The absorption spectra of the synthesized polymers were
recorded in comparison with pyridine-2,6-dicarboxylic acid. It was shown
that the absorption spectra of the initial acid and the obtained polymers
exhibit a hypochromic effect of the carboxyl group signal, indicating the
formation of a polymer. The polymer obtained on the basis of copper has
a more ordered structure, gives a higher yield of the product and better
strength properties in contrast to the zinc polymer.

Key words: metal-organic polymers, pyridine, solvent evaporation,
dicarboxylic acid, ligand.
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Introduction

Organometallic coordination polymers are compounds consisting of metal
ions or clusters linked together by rigid organic molecules to form one-, two- or
three-dimensional structures that must also be porous [1]. In general, the structural
design of organometallic coordination polymers is a simple approach known as
building block methodology [1]. Organometallic polymers have great potential
for further industrial applications.

Synthesis of organometallic coordination polymers is carried out by
solvothermal, ionothermal, diffusion, microwave methods, synthesis using
ultrasound, directed at the matrix, and others [2]. One of the most common and
simple methods for obtaining polymers is the solvent evaporation method. In this
method, the organic ligand and inorganic component are dissolved in a mixture
of an organic solvent and water [3].

MOFs contain organic and inorganic components. The organic units (linkers/
bridging ligands) are composed of carboxylates or anions such as phosphonate,
sulfonate, and heterocyclic compounds [4]. The inorganic units are metal ions or
clusters. Their geometry is determined by the coordination number, coordination
geometry of metal ions, and the nature of the functional groups [5]. The pore
size can be tuned and the spatial arrangement of the cavities can be controlled by
a judicious choice of metal centers and organic ligands, as well as by adjusting
the conditions of their synthesis. Their high porosity allows them to be used in
adsorption and separation of gaseous molecules, catalysis, microelectronics, optics,
sensor applications, bioreactors, drug delivery, and others [6]. Figure 1 alone shows
several possible pyridine-based organic ligands such as pyridine-2,3-dicarboxylate
and pyridine-2,6-dicarboxylic acid [7].

Figure 1 — Pyridine-based organic ligands

It is worth considering in more detail the structure of MOFs with pyridine
ligands, since pyridine can have substituents in 3 positions and depending on their
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location, the structure and shape of the MOFs will change [8]. Figure 2 shows a
Eu(IIl) complex in which the linker was pyridine-3,5-dicarboxylic acid [9].

Figure 2 — Spatial model of the Eu(IIl) polymer

This structure shows that the bond between the metal and the ligand is formed
by the oxygen atoms that are part of the carboxylic acid.

Material and methods

Reagents used in the synthesis: pyridine-2,6-dicarboxylic acid —a product of
Sigma-Aldrich. Zinc nitrate hexahydrate Zn(NO,), 6H,O, copper nitrate trihydrate
Cu(NO,), 3H,0 (chemically pure).

In this experiment, to obtain polymers, an organic ligand in the form
of pyridine-2,6-dicarboxylic acid and an inorganic component, zinc nitrate
hexahydrate, as well as copper nitrate trihydrate, were dissolved in a mixture of
ethanol and water.

Preparation of zinc-MOF: 0.2 mmol (0.024 g) of pyridine-2,6-dicarboxylic
acid was dissolved in 12.5 ml of aqueous solution (H20 and C,H,OH in a
ratio of 1.5:1), after which 0.05 mmol (0.0148 g) of zinc nitrate hexahydrate
Zn(NO,),"6H,0 was added. The contents were dispersed in an ultrasonic bath
GAO008G (GRANBO, China) for 1 minute. The solution was left at room
temperature for 6 days to evaporate the solvent. The yield was 52 %.

Preparation of copper-MOF: the preparation of copper polymer was carried
out by the same method as the preparation of zinc. 0.2 mmol (0.024 g) of pyridine-
2,6-dicarboxylic acid was dissolved in 12.5 ml of aqueous solution (H,O and
C,H,OH in a ratio of 1.5:1), after which 0.05 mmol (0.0121 g) of copper nitrate
trihydrate Cu(NO,),"3H,0 was added, dispersed in an ultrasonic bath for 1 minute
and left for complete evaporation of the solvent for 4 days. The yield was 53 %.
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Results and discussion

Despite the variety of methods for synthesizing MOFs, as a rule, only the
solvent evaporation synthesis method allows obtaining a polymer in a crystalline
state, which allows further study of its structure by X-ray structural analysis. This
technique shows a good yield of polymers and practicality [10].

The polymer yield averaged about 50 %. Scaling the process allows obtaining
a product with a higher yield, which is associated with the acceleration of the
crystallization process. The obtained polymers were examined under a microscope,
Figure 4. A study of the polymer structures under a microscope showed that
the Cu-MOF crystal shape corresponds to the orthorhombic syngony, in which
the unit cell is determined by three perpendicular, but not equal to each other,
base vectors. A similar structure was found in the polymer obtained by solvent
evaporation [10]. Zn-MOF has a monoclinic structure, which corresponds to
three vectors of different lengths, forming two right angles and one angle greater
than 90. The polymer obtained in work [10], also by solvent evaporation, had the
same structure.

Figure 4 — Copper-zinc MOFs under a microscope
with illumination from below

MOFs obtained from copper have a characteristic bluish color, while zinc
polymers are colorless.

The absorption spectra of the obtained polymers and pyridine-2,6-dicarboxylic
acid were studied using a CM 2203 spectrofluorimeter (SOLAR, Russia).
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HPOA

Figure 5 — Spectra of polymers and organic ligand

In the absorption spectrum of pyridine-2,6-dicarboxylic acid, two absorption
maxima are observed in the region of 220 and 275 nm, which indicates the
aromaticity of the acid structure and the formation of carboxylate anions,
respectively (Figure 5). In the absorption spectra of Cu-MOF and Zn-MOF, the
presence of an aromatic structure is confirmed by the retention of the absorption
maximum at 220 nm. In this case, the second absorption maximum in the case of
polymers is subject to a hypochromic effect and a hypsochromic shift by 270 nm.

Conclusion

Organometallic coordination polymers have become an integral part of
modern science and technology due to their unlimited variations in structural
construction, which is an amazing opportunity to create a new layer of functional
materials with desired properties. Over time, improving synthesis techniques,
as well as more extensive research in this direction, will open new boundaries
for the use of metal-organic coordination polymers. In this article on MOCPs, a
new method for obtaining polymers based on pyridine-2,6-dicarboxylic acid was
proposed, and the main characteristics of the obtained polymers with metal centers
from zinc and copper were studied based on micrographs and absorption spectra.
It was shown that the obtained structures completely coincide with the known
literature data. This study was carried out with the financial support of Ministry of
Science and Higher Education of the Republic of Kazakhstan, project AP 08856049
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METAJIBIK — OPTAHUKAJIBIK KOPJUHAIIASITBIK
MOJIMMEPJIEP: CHHTE3I 7)KOHE KACUETTEPI

JKymvicma mbipbii neH Mblc He2i3iHoe NUpUOUH 6ap KOOPOUHAYUATLIK,
noaumepaepOiy cunmesi O0UbIHWA 63IMI30IH 3epmmeyiepimizoiy
nomudicenepi bepineen. Kazipei yakeimma memann-opeaHuKkaiviy
KOOPOUHAYUSILIK NOJUMEpPIeD OP2AHUKAILIK XUMUSAHbIY el Kbl3bIKnibl
JHCOHE me3 OAMbIN Kejle HCAMKAH CANANaPbIHbIH Oipi 60abin cananasl. byn
011apObl MYHA XUMUACBIHOA, (hapmayesmuxaod, KypbliblCma HeoHe m.o.
natioananyea sxeneoi. Kipicneoe memainn-opeaHuxaiblk KOOPOUHAYUAILIK,
noaumepnepdi cunmesoey adicmepi, 01APObIH KYPbLIbLMbl HCOHE
KOJLOAHBLIAMbIH He2i3el NUPUOUH JUeaHOmapvl mypaisl a0ebuemmepee
wony oepineen. Iupuoun-3,5-0ukapOun KeliuKbvlivl MeH eyponull
Hezi3iHOe2l Oenzini noaumMepoiy KypblibiMbl OepiiceH.

Mamepuanoap men odicmep KOIOAHBIIAMbBIH peazeHmmep MeH
cunmes npoyedyparapuln cunammauovl. Tanixweiniay nHomudcenepi
nupuourn-2,6-0ukapOor KoliKblibl He2i3iHOe allblH2AH Memaii-
Op2AHUKANBIK NOAUMEpAep MYPaAabl MOAIMemmepOi JCoOHe HCAPbIK
MUKPOCKONIHAH AIbIH2AH NOIUMED KPUCTANOAPbIHbIY (homocypemmepin
ycoiHaowl. Cunmesoeneen noaumepiep yulih abcopoyusnblk cnekmpiep
HCAZBLIBIN, NUPUOUH-2,6-0UKAPOOH KbIUKLLIBIMEH CAAbICIbLPBLIObL.
bacmankpl Keluksiiovly osrcone anvinean noaumepnepoiy abcopoyusnblk,
cnekmpiiepinoe noaumepoiy my3inyin Kepcememin KapOoKcul mooObiHbIH
CUSHATLIHBIY 2UNOXPOMObL dcepl balikariamuinbl KopcemineeH. Muic
HezizinOe2i noiumep He2ypivlmM pemmenzen KypoliblMed ue, Mulpblil
noauMepinet aublpMablIbl2bl JHCO2aPbl OHIM WbI2IMObLIbLIZHIH JHCOHE
JHCaKcol bepikmik Kacuemmepin bepeoi.

Kinmmi cosdep: memann-opeanukanelk noaumepiep, MUPUOUH,
epimkiwmiy Oyianyvl, OUKAPOOH KbIUUKbLIbL, TUSAHO.
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IINPUINHCOAJEPKAINUE METAJIJI-OPTAHUYECKHUE
KOOPJIWHAIIMOHHBIE IOJUMEPHI: CUHTE3 U CBOMCTBA

B pabome npedcmasnenvt pesynomamol cobcmeeHHbIX UCCIe008aHUL
no CUHMmMe3y RUPUOUHCOOEPHCAUUX KOOPOUHAYUOHHBIX NOIUMEPOS HA
ocHOGe yunka u meou. Ha OauHbvlii MOMEHm Memain-opeanuieckue
KOOPOUHAYUOHHBIE NOLUMEDPDl, CUHUMAIOMCA OOHUM U3 CAMbIX
SAHUMAMENbHBIX U OLICMPO PA3GUSAIOWUXCS HANPABIEHUL OP2AHUYECKOT
xumuu. Omo obycirasiusaem ux UCnoIb308AHUE 8 Hedmexumuu,
Gpapmayesmuke, cmpoumenbcmee u MHozoe opyeoe. Bo esedenuu
npeocmagier aumepamypHulii 0630p no Memooam CuHmesa Memai-
OP2aHUYECKUX KOOPOUHAYUOHHBIX NOTUMEPOB, UX CIMPYKMYPE U OCHOBHbLM
UCRONbL3YEeMbIM NUPUOUHOBLIM Tucarndam. [lpedcmasnena cmpykmypa
U36ECMHO20 NOIUMEPA HA OCHO8e NUPUOUH-3,5-0UKapOHOBOU KUCIONb
u eeponusi.

B mamepuanax u memooax onucanvl ucnonb3yemvle peaKmuesl u
Memoouku cunmesda. B pesynomamax oocysrcoenus npedcmagiensi OaHHble
0 NONYYEHHBIX MEMALI-0P2AHUECKUX NOTUMEPAX HA OCHOBE NUPUOUH-2, 6~
OUKapOOHOBOIL KUCTIOMbL, NPUBEOeHbl (homozpaghuu KpUucmaios nonumepd,
NONYHUEHHBIX CO C8EM0B8020 MUKPOCKONA. [[Ist CUHIME3UPOBAHHBIX NOTUMEPOB
CHAMbL CREKMPbL NO2LOWEHUSL C CPABHEHUU ¢ NUPUOUH-2, 6-OUKAPOOHOBOII
Kucromoii. Ilokaszano, umo 6 Chekmpax no2ioweHusi UCXOOHOU KUCTOMbL
U NOTYYEHHBIX NOTUMEPO8 HADII0OAeMCsl 2UNOXPOMHEBILL 3¢hhekm cueHana
KapOOKCUNbHOU epYnnel, Ymo ceudemeibcmayem 006 006pa3o08anuu
noaumepa. Ilonumep, nomyuenHvlili Ha 0CHOBe Medu, obradaem Ooiee
VHOPAOOYEHHOU CIPYKMYpPOoU, 0aen 006U 8b1X00 NPOOYKMA U Iy YULUMU
NPOUHOCMHBIMU CEOUCEAMU 8 OMIUNUU OM YUHKOBO2O NOTUMEDA.

Kniouesvie crosa: memannoopeanuueckue noaumepsi, nupuouH,
ucnapetue pacmsopumens, OUKApOOHO8As KUCIOMA, TUSAHO.
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OLIEHKA N COCTOSIHUE YPOBHA 3AIPAA3HEHUA
KOMITOHEHTOB OKPYXXAIOLEN CPELbI
MABJIO4APCKOIO PETMOHA

Cmamuvsa noceswerna uzyueHur 3K0102UtecKoll 00CMaHo8KU 8
Ilasnodapckom pecuoHe ¢ aKyeHmMoOM HA AUAHUE NPOMbBIUTEHHBIX
npeonpuamuil Ha oxkpyscarouyio cpedy. OCHOBHOe BHUMAHUE YOeleHO
pationam, eoe pacnonodxicenvl wiamonakonumenu, 3onoomeanvt TOL]
U NoOaUSOHBL MBEPOBLIX DLIMOBLIX OMX0008. [[1 nposedeHus aHaiu3d
ObLIU UCNONIL30BAHBI OAHHbIEe, npedocmasienHvle guauarom PITI
«Kaszeuopomemy no Ilasnodapckoti obracmu. B kxauecmee ucxooHotl
UHGDOPMAYUU PACCMAMPUBATUCH PE3VTbIMANMbL PESYIAPHOZ0 MOHUTNOPUH2A
COCMOsAHUSL NOO3eMHBIX 800. Kpome moco, Oviiu npusieuervl apxusHble
ceedenuss u poHOosble Mamepuansl, Ymo obecneyuno 6oaee noIHoe u
KomnieKkcHoe ucciedosanue. Touku omoopa npod onpeodensniucs 8 pamxax
NPOSPAMMbL NPOU3BOOCHIBEHHO20 MOHUMOPUH2A, YMOo obecneyusaem
00beKMUBHOCID U HAOEHCHOCHIL COOPAHHOU UHDOpMAyUL.

B cmamve npeocmagnenvt pesyrbmamol aHaiuza Kawecmea 800wl
nouswl u 6030yxa. OmoenvHoe HUMAHUE YOENeHO COCMOAHUI 03€ED
Ilasnooapckou obaracmu, 20e u3yuaIucyL maxue noKazamenu, Kax
memnepamypa 800bl, COOePHCAHUe 836ecell, NPO3PAYHOCNIb, YEENMHOCTb
U psi0 Opy2ux QUUKO-XUMUYECKUX XapaKmepucmux. dmu 0anHvle 0arm
npedcmagnenue 0 GIUHUU NPOMBIUIEHHBIX 8bIOPOCO8 HA 8000EMbL U UX
nPU20OHOCU OJiA UCNONL306AHUS 8 NPUPOOHBIX U XO3AUCTBEHHBIX YETAX.

Hccneoosanuss maxace oxeamuiearonm coCmMosHue ammocpepHozo
6030yXa U NOYBEHHO20 NOKPOBA 6 PAUOHAX, HAXOOAWUXCSA NOO
6030eticmeuem NPoMbluIeHHbIX 00vekmos. Hecmomps Ha Oauzocme

14

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 3. 2024

K WIAMOHAKONUMENSAM, 30T00MEALAM U NOIUSOHAM, KOHYEHMpayuu
3AePAHAIOWUX 8eujecms 6 6030yXe, 800e U NoY8e He NPegblUalon
npedenbHo OONYCMUMbBIX HOPM. DMO CBUOeMeNbCmeyen 0 noM, Ymo
cyuecmsyoujie Mepbl IKONOSULECKO20 KOHMPOIIAL 8 PeSUOHE OKA3bIBAIOMCSL
00CmMamoyHo 3¢hpexmuHsiMiL.

Knmrouesvie cnosa: oxkpysrcarowas cpeda, MOHUMOPUHE, NOBEPXHOCTIHYLE
80001, ammocghepHblll 6030YX, NOUBEHHBLIL HOKPOB

Brenenne

CoBpeMeHHBIH MOAXO/ K 3al[UTE OKPY>KAIOIIeH cpebl TpedyeT nepecMoTpa
MIPUOPHUTETOB U Pa3pabOTKH HOBBIX CTPATETHH JJISI TPOMBIIUICHHOTO CEKTOpa.
DKOJIOTHYECKasi OTBETCTBEHHOCTh CTAHOBHUTCSI HEOTHEMIIEMOH YaCThIO Pa3BUTHS
MPEaNPUITHH, CTUMYIUPYSI BHEJPEHHE WHHOBAIIMOHHBIX TEXHOJOTHH U
BBICTpaMBaHUE 0oJce TAPMOHUYHBIX OTHOLICHHH MEXIY MPOU3BOICTBOM U
npupooi. OJHAKO JOCTHKEHHUE THUX LEeNeH BO3MOXKHO TOJIBKO IPH YCIOBHU
CO3JIaHUSI KOMIUICKCHOW CHCTEMBI YIPaBICHHS KOJIOTHUECKHMH IPOIECCAMH.
Takast cucremMa mOKHA OBITH OPMEHTHPOBAHA HE MPOCTO HAa YIydIICHHE
TIPOM3BO/ICTBEHHBIX TEXHOJIOTHH, a Ha MX MOJHYIO dKoJorn3amnmio [1].

[TpaBoBast OCHOBA PETYIMPOBAHMUS NCIIOJIB30BAHMUS XUMHUECKHX BEIIECTB U
yTHIn3amu oTxo00B B Ka3axcrane moctpoeHa Ha IOJIOKEHUSIX DKOJIOTHIECKOTO
KOJIeKca. DTOT IOKYMEHT CITYXKHT KITIOUEBBIM HOPMATHBHBIM HHCTPYMEHTOM JUISI
obecrieueHnst KOHTPOJIS U COOJIOACHUS SKOJIOTHUECKUX CTAaHAAPTOB, A TAaKKe
BHeApeHUs 2 PEKTUBHBIX MEp TI0 OXpaHe OKpYyKaromIel cpesl [2].

[Tpu >TOM B TEKyIIeM 3aKOHOJATEIbCTBE OCTAETCS PsA HEPEMIEHHBIX
BOIPOCOB. B wacTHOCTH, OTCYTCTBYET UéTKAast, KitacCHU(UKaIs BUIOB 3arps3HEHHS
OCHOBBIBACTCSI Ha OMPEJICIICHHBIX KPUTEPHAX, MO3BOJISIOMINX PA3TPaHUINBATH
UX TI0 TIPOUCXOXKICHUIO M XapaKTepy BO3ACHCTBHS Ha OKPY’KAIOIIYIO CpPEy.
Tax, B Oxomnorndaeckom koaekce Pecrryonmku Kazaxcran ot 9 ssuBaps 2007 romga
MIPEJCTABICHBI TAKUE TEPMHHBI, KaK «aBapHUHHOE 3arps3HEHHE OKpYy’>Kalomen
Cpesbl», «XUMHYECKOE 3arpsi3HEHNEY, «PATMOAKTUBHOE 3arps3HEHUE) U IPyTHE,
YTO CBHJETEJILCTBYET O CHCTEMAaTH3MPOBAHHOM MOAXOJE K MX ONPEACICHHIO.
Opnako eguHas cucTeMa JUIsl CTPYKTYPUPOBAHUS ITHUX MOHSATHH MOKa HE
pa3paboTaHa, 4TO 3aTPYJHIECT KOMIUICKCHBIM ITOAXOM K OLIEHKE M KOHTPOIIIO
YpoBHS 3arpsi3HEHUS [3].

[TosTOMy KaX/IbIii pETHOH P IIOCTPOCHNH CBOEH CTPATEernu yCTOHINBOTO
Pa3BHUTHS J1OJDKEH YYUTHIBATH HE TOJBKO SKOHOMHYECKHE, COIMAIbHBIC,
MPUPOIHEIE 0COOCHHOCTH AAaHHOTO PETHOHA, HO M TEKYIIEE COCTOSHHUE
OKpY’Karomien cpems! [4].
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CTOUT OTMETUTb, YTO AHTPOIIOTEHHBIC BBIOPOCHI SIBISIFOTCS PE3yJIbTATOM
JIeSITEIbHOCTH MHOTUX Pa3JIMYHBIX CEKTOPOB 3KOHOMHUKH, BKIIIOYAsl TPAHCIIOPT,
MIPOU3BOJICTBO AIIEKTPOIHEPTHH, MPOMBIIUICHHYIO, KUIYI0 U KOMMEPUYECKYIO
JIeSITENIbHOCTD, MepepaboTKy OTXOJOB M CEIbCKOXO3UCTBEHHYIO MPAKTHKY.
Mojienn KadecTBa BO3[yXa MCIIOJB3YIOTCS JJIsi MPOTHO3UPOBAHUS COCTaBa
aTMocdepsl, aHanu3a HAOMIOJCHUH U PEKOHCTPYKIMH XHMHUYECKOTO COCTaBa
aTMOCQepsl 3a IPEABIAYIINE NEeCATHICTHS [5].

OlLeHKa CTEIeHHU 3arpsi3HCHHS SJIEMEHTOB OKPYXKAMOIIeH Cpeabl mpu
pa3MerIeHHH OTXO/I0B IIPOU3BO/ICTBA U OTPEOICHHS OCYIIECTBISIETCS] HA OCHOBE
UX aHanu3a. Accouualuil 3arpsi3HSIONMX BEHIECTB, COOTBETCTBYIOIIUX UX
XMMHYECKOMY COCTaBy. [laHHBIE O COCTaBE U CBOIMCTBAX OTXOJIOB, MOTYYAIOTCS
13 HOPMATUBHBIX U METOJUYECKUX JOKYMEHTOB, CIIPABOYHON JUTEPATYPHI, a
TaKKe WHBIX HAJIC)KHBIX U BEPUPHUIIPOBAHHBIX HCTOYHUKOB. Kateropuu oTxo10B,
MOJUIEKAIIUX PA3MEIICHHIO B HAKOIMTEIISX, & TAK)KE MapaMeTPhbl UX XPaHCHHUs
PErIaMeHTHPYIOTCS BbIIAHHBIMU Pa3peIICHUsMH Ha SIMUCCUU B OKPYKAIOIILYIO
cpemy. DTH pa3pelieH st ONPeessIFOT ITapaMeTPhl pa3MELICHHs U COOTBETCTBUE
HOPMATHBHBIM TPeOOBaHHSIM, 00ECIIEUHBasi KOHTPOJIb 32 UX BO3JCHCTBHEM Ha
9KOJIOTHYECKHE CUCTEMBEL.

PeasnbHble BBIOPOCH HE 00s13aTEIBHO COOTBETCTBYIOT TEM, KOTOPbIE
MOJY4€HBI B PE3yJIbTaTe CepPTU(PUKAIMOHHBIX UCIBITAHUN, U3-32 U3MCHEHHI B
000py/I0BaHKH, TOILTHBE 1 pabourx mukiax. [103tomMy Juist yrpaBieH s MOJISISIMA
Ka4yecTBa BO3/yXa U 00eCIeueHHs] OTBETCTBEHHOCTH 3a CTPATETUH YIIPaBICHHUS
Ka4eCcTBOM BO3/1yXa HEOOXOIMMBI [TOKA3aTeIH BEIOPOCOB U3 HCTOYHHKOB, KOTOPBIE
BJIMSIIOT HA KAYECTBO OKPYXKAIOMIEro Bo3ayxa [6].

3arpsizHeHue aTMOC(epHOro Bo3/yXa B MHyCTPHAIBHBIX [IEHTPAX, TAKUX KaK
[MaBnoaap, Dxubdacty3 u AKCy, OKa3bIBaeT HEraTUBHOE BIMSHUE HA IKOCUCTEMBI
peruona. OT 3TOr0 CTPAJAIOT KUBOTHBIC, PACTEHHSI © MUKPOOPIaHU3MBbI, YTO B
CBOIO OYEpe/(b OTPAKACTCS Ha OOIIEM COCTOSIHUHM FOPOJICKON CPe/ibl B HAHOCUT
CepBE3HBIN yIIepd TOPOACKOMY XO3IUCTBY [7].

Bo10&MBI 3THUX TOPOJIOB MOABEPTAIOTCS 3arpsi3HEHHUIO eIé Ha JTale
arMoc(epHoro hopmupoBanusi ocagkoB. CHer, BHINAJAIOIINI B ITUX paiioHaX,
4acTO COJCPKHUT XUMHUYECKHE U OakTepuasibHbIe MpUMecH. MaKkCHManbHbIA
YPOBEHb 3arpsi3HeHUs] HAOIIOAETCS B CEBEPHBIX U IIEHTPAIIbHBIX YaCTSIX TOPO/IA,
0COOCHHO B 30HAX, IJIe COCPEAOTOUCHBI TPOMBIIUICHHBIE MPEPHUSTHS, TAKUE
kak [aBnogapckuii 3aBoj1. JlOMOMHUTENbHBIN BKJIA/] B 3arPs3HEHUE BHOCSAT MECTa
XpaHEHHs [eCKa U COJIU, UCIIOJIb3YEeMBIX 3UMOU JJIsl 00PabOTKH IOPOT, a TAaKKe
30HbI C HHTCHCUBHBIM TPAHCIIOPTHBIM JBIXKEHUEM [8].
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Marepuajbl 1 METOABI

EsxexBapTalibHBIi MOHUTOPHHI MOA3EMHBIX BOJ IIPOBOIMIICS B palOHax,
MPWIETAIONMX K [IUIAMOHAKOIHUTEIISIM, BEJIOMCTBEHHBIM ITOJIMTOHAM TBEPJIBIX
OBITOBBIX OTXOJOB M 30J00TBallaM TEIIOBBIX AIEKTpocTaHIMU. OTOOp 1pod
OCYILECTBIISJICS M3 HAOMIOAATEIbHBIX CKBAXKUH, a MX XUMHYECKUH aHaIu3
BKJIIOYAJI OINpeJesIeHHE COACP)KaHUs TaKUX KOMIIOHEHTOB, KaK aJlOMHHHUH,
BaHAJIUH, KeJIe30, JIUTHIA, MBIIIBSK, GTOP, YIIIEBOZOPOIHBIC COSIMHEHHS U IPYTHE
BEILECTBA.

B mporecce aHann3a KadecTBa IIOBEPXHOCTHBIX BOJ OBLIO OCYILECTBICHO
nsMepernne 47 QU3MKO-XUMHUYECKUX ITOKa3aTeleld, BKIYas TeMIepaTypy,
KOHIIEHTPAIMI0 B3BEUICHHBIX YacTHUL, IBETHOCTh, IPO3pavyHOCTh, pH,
pacTBOPEHHBII KHCIOpOJ, OHOJIOTHYECKOEe MOTpediieHHe KUCIopoaa
3a 5 cytok (BIIK-5) u xumuaeckoe motpedienue kucinopona (XI1K), motpednenue
KHCIIOPOJia, KOHIICHTPALUIO OCHOBHBIX HOHOB COJIEBOTO COCTaBa, COJCPIKaHHE
OMOTCHHBIX JJEMEHTOB, OPraHMYECKUX 3arps3HUTeNeH, HePTEeHPOAYKTOB,
(DEHOJIOB U TSKEIIBIX METAJLIOB.

O1eHKa COCTOSHMS KadecTBa BOJAHBIX pecypcoB PecnyOnuku Kazaxcran
OCYLIECTBIISAIACh HAa OCHOBAaHMM HOPMATHBHBIX HOJOXCHUU €TUHOM
KJIACCU(UKALMOHHON CUCTEMBI KauecTBa BOJBI, IPUMEHICMON K BOJHBIM
obbekraM [9]. MHpopMalys o kayecTBe HOBEPXHOCTHBIX Bo 03ep [laBionapckoit
oOacTH mpecTaBieHa B Tabmmme 1.

Tabnuma 1 — [TokazaTenu kadecTBa BOJHOM MoBepXHOCTH 03&p B [TaBmomapckoii
obacTu.

Haumenosanue Pasmepnoctu | Mccnenyemsnii | HMccnenyemsiii | HMccnemyemsiit

HCCIIeAYEMBIX ToKa3aTeIn 03epo o3epo JKaceibaii 03epo

nokasarenen CaOBIHIBIKOIb Topaiirsip
OcHoBHBIE CBOICTBA
BusyanbHas onenka Yucro Yucro Yucto
Temneparypa Boabl °C 18,1 18,6 18,3
IIpo3paunocTh M 26,5 26,5 26
Bs3BelieHHbIe BelecTBa Mmr/am? 10,1 9,1 10,3
Honnblii cocTaB
JKecTtkocTh MMOJIb/IM? 6,2 52 34
MuHepanu3zanus mr/am? 964,6 1012,4 1750,5
Xnopunsl mr/am? 99,0 115,1 257,1
Cynbdats Mmr/om? 112,9 100,3 139,6
Hatpuii mr/am? 163,5 190,5 4513
Kanprmit mr/am? 26,9 22,5 18,2
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buorennbie 3j1eMeHTBI

A30T HUTpATHBII Mmr/am? 0,016 0,017 0,020
docdar mr/am? 0,029 0,031 0,039
AMMoOHUi mr/am? 0,238 0,188 0,378
Opranunueckune

BellecTBa

HedrenpomykTsr mr/am? 0,01 0,01 0,01

Kuciopoansbie
MmoKAa3aTeJ i

PacTBOpeHHEIIH KHCIOPOA mr/am? 9,4 9,4 9,2

MOHHTOPHHT COCTOSTHHS TOYBBI MPOBOIMIICS €KETOTHO C 0TOOpPOM ITpod B
paiioHax, IpUIeraroluX K IIIAMOHAKOMUTENSIM U BEJOMCTBEHHBIM IOJIUIOHAM
TBO, a taxke BOmM3M 30;00TBanoB TOLl. B o0Opa3max mo4Bsl MPOBOIMIOCH
HCCIIeIOBAaHUE COJEP)KAHUS TaKUX 3JIEMEHTOB, KaK alllOMUHUHN, OCpHIUIHH,
BaHaJIMi, ’KeJe30, IUTHH, KaJMHUH, KOOaIIbT, MEelb, MOJINO/ICH, MBIIIBSIK, HUKEIb,
PTYTb, CBHHEL, (TOpP, IMHK U JIpyrux. UTo Kacaercsi aTMOC(EpPHOro BO3/ayXa,
TO MOHHUTOPHHT IIPOBOJAMIICS €KEMECSIYHO, ¢ OTOOPOM PO BO3/yXa B IIECTH
KOHTPOJIBHBIX TOUKaX. ITH TOUKH OTpaKatoT 00I1ee BO3/ICHCTBIE MPOMBIIUIEHHBIX
MpeINpUATHI Ha KaueCTBO BO3/1yXa, BKIIIOYast:

- pa3MeIIeHNe HAaKOMNTEe el OTX0/I0B IIPOM3BO/ICTBA M TOTPEOICHHS BOIH3H
TIPOMBIIIUICHHBIX 00BEKTOB U TETIOAIEKTPHUECKHUX [IEHTPOB.

- BO3JEHCTBHE 30JI00TBAJIOB HA TEMIOIIEKTPUUYECKUE LEHTPHI U
CTEIMAIN3UPOBAHHBIC TIOJIUTOHBI IS pa3MEIIEHHsI TBEP/IBIX OBITOBBIX OTXOIOB;

- HEBO3MOJXXHOCTb BBIJIEIECHHUS BKJIaJa HENOCPEACTBEHHO OT
LUIAMOHAKOMHUTENEH B 3arpsi3HEHNE BO3TyXa.

B otoOpanubIx mpobax Bo3/1yXa aHAUIM3UPOBAIHMCH TAKHE BEIIECTBA, Kak
oxcnp azota (IV), anoxena cepbl, OKCH/T ATIOMUHNS, THIPOKCH] HATPHS, a TAKKE
HeopraHudeckas MbLb ¢ copepxkannem 20-70 % SiO,.

UYro KacaeTcst BIUSAHHS OMOTEPMUUECKIX aHA3POOHBIX IPOIIECCOB PA3IOKECHHS
OpraHMYECKHX BEIIECTB B CJIOSIX TBEP/BIX MPOMBIIUICHHBIX M OBITOBBIX OTXO0B Ha
BEJOMCTBEHHBIX nnosmronax ThO, To oLieHKa 3TOro BO3eHCTBHS HE TPOBOAUIACE.
[MprunHoOi sBIISIIOTCS Masble 00BEMBI pa3MEIIaeMbIX OTXOJIOB M OTCYTCTBHE
3HAYMUTEIIBHBIX KOJIMYECTB OPraHUUECKUX MAaTEPHAIIOB (HAIIpUMeED, )KUPOB, OEIIKOB,
YTIJIEBOJIOB), KOTOPBIE MOTYT CTa0MILHO I€HEPUPOBATH CBAIIOYHBIC T'a3bl.

KiroueBbIME 3arps3HSIONIMMU KOMIIOHEHTaMU Mo4BbI ropoaa [laBrogap,
OTHOCHTEJIBHO (DOHOBOTO YPOBHSI, SIBJSIFOTCS PTYTh, KaJIMHH, MEb, CBUHEI U
HUKEIb. Y BeIMUEHHAs! KOHLIEHTPALUS 9THX XUMHUUYECKUX YIIEMEHTOB B TOUBEHHBIX
CJIOSIX Pa3IMUYHBIX TEPPUTOPUANIBHBIX 30H rOpojia MPUBOAUT K 3HAYUTEIBHOMY
YXyALIEHUIO Ka4eCTBa ITOYBbI HA JAHHBIX yYaCTKaX.
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[TaBnomapckas o0macTh — OJAMH M3 CAMBIX 3KOHOMHYECKH Pa3BHTBIX
pernonoB Ka3zaxcrtaHa, HO 3/IeCh CYIIECTBYET CepbE3HAs IKOJIOTHUYECKas
mpobiiema 3arps3HEHUsT aTMOC(HEPHOTO BO3/yXa B TaHHOM PETHOHE SIBIISCTCS
aKTyaJIbHOH, TIOCKOJIBKY OH COCTaBIsIeT 0K010 20 % 0T 00111eT0 00heMa BHIOPOCOB
3arps3HSAIONINX BEIIECTB HAa YPOBHE cTpaHk [10].

OCHOBHBIM HCTOYHHUKOM 3aTPSI3HEHUS SBILTIOTCS TSDKENTBIC METAJUTBL, KOTOPBIS
MIOCTYTIAIOT B OKPY’KAIOUIYIO CPEIy B BHJE Ta30B, adPO30JICH M MBLIH, a TaKXKe
4yepe3 CTOYHbIe BOAEI [11].

Pesynpratel aHanmu3a 3arps3HEHUS IMOKA3BIBAIOT, YTO CPEIHHE YPOBHHU
COJEpIKaHUs BEIIECTB, TUIMMHYHBIX IJIs MPOMBIIUICHHBIX NPEINPUITHI H
TEIUIOAIEKTPUYCCKIX CTAHINHN, B MOYBAX, HAXOMAIIMXCS B 30HE BO3MICHCTBHA
[ITAMOBBIX HAKOITUTENEH, 30JI00TBAJIOB U IIOJIMTOHOB TBEP/IBIX OBITOBBIX OTXOOB,
HE TPEBBIIIAIOT JOMYCTHUMBIX TIPEAeIIOB, YCTAHOBICHHBIX HOPMATHBaMHU.

3arps3HEeHHe BO3/IyXa B JAHHOM PETHOHE MPEICTaBIIET OO0 Cephe3HYIO
npobieMy, oOyCIOBICHHYIO NMPEBBIIIEHUEM MPEACIBHO JOMYCTHMBIX
xonnentpanuii (IIJK) paznuuasix 3arpssHuTerneii. 3a rox 3aUKCHPOBAHO
485 npesbiienuit [1IK o nuokcuay azoTa, 322 npeBbILIEHUS 110 CEPOBOJOPOLY,
263 — no oxkcuay yriaepoaa, 169 — no B3pemenusM yactuuam PM 10, 7.6 — o
B3BELIEHHBIM Yyactuuam PM 2.5, u 52 npeBblilieHus: 10 OKCUIY a30Ta.

DTH MOKa3aTeNH CBUIECTEIHCTBYIOT O 3HAYUTEIHLHOM 3arps3HEHUU
aTMOC(EpHOTr0 BO3IyXa, YTO MPEACTABISACT YTPO3y IS 30POBhs HACETICHUS U
9KOCHCTEMBI pernona [11].

Tem He MeHee, HECMOTPsI Ha BBIIICyKa3aHHbIC JaHHBIC, CBUICTEIIECTBYIOT O
TOM, 4TO B [I€JIOM KOHIIEHTPAIIUH 3aTrPS3HAIOINX BEIIECTB B aTMOC(epe 1 MOYBax,
PpacIoI0KEeHHBIX BOM3H B BO3/IyXE U TIOYBAX PSAIOM C 00BEKTaMH IIPOMBIIITCHHOM’
HHPPACTPYKTYPHI, BKIIFOYAS [IIITAMOHAKOITUTEIH W 30JI00TBAJIBL, B OOJBIINHCTBE
CITy9aeB OCTAETCS B IOMYCTUMBIX IPEJIeNax.

DTO MO3BOIISET C/ICNATH BEIBOJI, UTO AKOJIOTHIECKOE COCTOSTHIE OKPY KAFOIIeH
CpeIbl B 3THUX palfOHaX B I[EIOM COOTBETCTBYET YCTAHOBICHHBIM CTaHAAPTAM.

B Tabmume 2 npencraBieHbl (paKTHUECKHE 3HAYCHUS, a TAKXKE CTEMEHBb
MIPEBHINICHIS HOPMATUBHBEIX IOKA3aTelied KadyecTBa M 4acTOTa CIydaeB UX
HapYIICHUS.
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Tabmuma 2 — OueHka cOCTOSHHSA 3arpsA3HEHNs aTMOC(HEPHOTO BO3/TyXa.

KomnoneHnr Cpennee 3HaYeHHE Haubonbmas HIT KosmmyectBo ciryuaes
3arpsi3HeHust KOHIEHTPALUH O/IHOKpATHast npeBbILICHHs! NPelebHO
aTmocdepbl KOHIEHTpanus JOIYCTHMOI KOIlEHTPAIMH
mr/m? Kpatnocts mr/m? Kpatnocts % >IIIAK >5 >10
K, NJK, NAK | OAK
r. [laBaoaap
B3BemeHHbIe 0,13 0,88 0,90 1,80 0,45 6
YaCTHIIbI
(TIBLIB)
BsBeleHnbie 0,01 0,30 0,42 2,65 0,12 76
yacTHibl PM-
2,5
Bssemennsie 0,04 0,68 1,02 3,41 0,40 169
YaCTHIIbI
PM-10
Jluokcun cepbl 0,01 0,13 0,37 0,75 0,00
Oxenn 0,32 0,11 19,59 3,92 0,40 263
yriaepoza
Jnokcun azora 0,02 0,62 0,43 2,15 1,19 485
Okcuj a3ora 0,01 0,17 0,75 1,87 0,10 52
O3son 0,02 0,64 0,14 0,86 0,00
(IpHU3eMHBIiT)
CepoBozopos 0,001 0,02 2,08 1,05 322
Denon 0,0005 0,16 0,01 0,60 0,00
Xiop 0,003 0,11 0,05 0,50 0,00
XJopucThblit 0,06 0,60 0,27 1,35 1,12 12
BOJIOPOJL
AMMunak 0,01 0,31 0,15 0,74 0,00

Pe3yabTaTsl u 00cyxKI1eHUe

Jiist orieHKn 00BEMOB OTXOZ0B, 00Pa3yIOIIUXCS B TIPOIECCE NESITEIFHOCTH
TIPOMBIIIIEHHBIX MTPeANpHuATHI [1aB10o1apcKoro pernona, NCIob3y0TCs JTaHHbIE,
MIPEIOCTaBIsIEMbIE CAMUMH OPTaHU3ALMSIMHA. DTH CBEJICHHSI COOMPAIOTCS U3
OTYETOB MOJPa3/ICIECHIH U MPON3BOICTBEHHBIX [[EXOB, YUUTHIBAS KaK TEKYIINE
TIOKA3aTeNH, TaK ¥ MPOTHO3bI HA OCHOBE TNIAHNPYEMBIX 00beMoB. OCHOBOM ISt
pacy€ToB CITyKaT CIEIYIOMINe NCTOUHUKH:

- nHGOpPMAIUI O pEATbHOM MOTPEOJIECHUH CHIPhS M MaTEpHalOB Ha
TIPEATIPUATHSAX;

- METOINYECKHE pacueTHbIE (OPMYJIBI, chOPMYyTHPOBAHHBIE HA OCHOBE
MPOCKTHOW M TEXHOJOTMYECKOW JOKYMEHTAIMH, a TaK)Ke HOPMATHBHBIX
aKTOB, PETYIHMPYIOIINX MPOIECC MPONU3BOJICTBA MPOIYKIIMH U OCYIIECTBICHNE
PEMOHTHBIX M SKCIITyaTaI[HOHHBIX MEPOIIPUSATHIH;
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- BO3/IyX OYHMCTHBIE CHCTEMBI MTPEJICTABIIAIOT COO0H KOMITIEKC TEXHUIECKUX
CpeICTB, NMpEeAHA3HAYEHHBIX IS yAaJICHUS 3arpsA3HAIOMNX BEIIECTB U3
BO3/LYIIHOH CPEIbI, C IIEJIBIO 00ECTICUSHHUSI COOTBETCTBYIOIIETO KAUECTBA BO3/yXa.
OTH CHUCTEMBI BKIIIOYAIOT pa3InuHbIe (PUIBTPAIIMOHHBIE YCTPOHCTBA, TAKHE KAK
MeXaHNYeCKre, XUMUIECKHe U OHOIIOTHIecKre QMIIBTPEI, KOTOPBIE (P PEKTHBHO
CHIDKAIOT KOHIEHTPAIMIO TBEPJBIX YACTHII, Ta3000pa3HbBIX 3arps3HATENCH U
MHKPOOPTaHH3MOB,;

- JIOKyMEHTalusl NPeANpUATHHA, CoAepsKalasl CTAaTUCTHIECKUE AaHHBIE O
peanpHBIX 00beMax 00pPa3yIOMUXCS OTXOIOB MPOM3BOJICTBA M MOTPEOICHNS 32
TIPEABITYIIHE OTIYETHBIE TIEPUOIBI;

- HOPMaTHBHO-TIPAaBOBBIE AKTHI, CIIPAaBOYHBIE MaTEpHabl U JaHHBIC U3
HAYYHO-TEXHUIECKON JINTEPATYPBI.

BriBoabI

PasButne mpompimutenHocTH [laBmomapckoil 06macT B MOCTIEIHUE TOJIBI
JIEMOHCTPHPYET MOJOKUTEIbHYIO THHAMHUKY M CIIOCOOCTBYET 3KOHOMUIECKOMY
pocty pernoHa. OHAKO 3TOT MPOTPeCC TAKKE HAKIIAABIBAET CBOIO HATPY3Ky Ha
OKPYKAIOMIYIO CPELy, BBI3BIBAS 3arps3HEHNE aTMOC(HEPHOTO BO3/yXa, CTOUHBIX
BOJI, HEZIP M IPYTUX KOMIIOHEHTOB dkocucTeMsl [ 12]. [ToaToMy BOITPOCH! OYHCTKH
MTOJI3€MHBIX M TIOBEPXHOCTHBIX BOJI, TIOYBBI M BO3/yXa CTAHOBSTCS OCOOCHHO
AKTYQJIbHBIMHU C JKOJIOTMYECKON TOUYKH 3pEHHS. Y BEIMUYEHHE MOLIHOCTEH U
MIPOU3BOANTEIBHOCTH MTPOMBIIUICHHOCTH, @ TAaK)K€ Pa3BUTHE MHIYCTPHAIBHON
OTpaciii, Co3/aéT HOBBIC SKOJOTHYECKNE BBI30BBI, 3aTPArHBAIOIINE HE TOJIBKO
[TaBomapckuii peruoH, HO U CTPaHy B LIEJIOM.
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IABJIOJIAP OHIPIHIH KOPIIIAFAH OPTA
KOMIIOHEHTTEPIHIH JIACTAHY JEHI'EMIH
BAFAJIAY KOHE KAN-KYMI

Maxkana Ilasnooap o0161cbiHOA2bL IKOIOSUATBIK AXYAIObL 3epmmeyae
APHATBIN, OHEPKOCINMIK KOCINOPbIHOAPOblY KOPULA2aH Opmdaz2d 9CepiH
manoayza dazeimmanzan. Heeizei nasap wiaam sjcunaxmazviuumap,
T3] xyn yiinoinepi men Kammuvl MypMblCHbIK KATOLIKMAP NOAUSOHbI
opHanackaun aumaxmapea ayoapuviiean. Tanoay ywin Ilasnoodap
obnvicviHOazvl PI'TT «Kazeuopomem» ¢hunuanvinviy moniimemmepi,
Jicep acmol CYIApbIHblY MOHUMOPUHST HOMUdICENepi JHCOHe aApXUSBMIK
JICOHE KOPIbIK Mamepuanoap Koioauulaovl. Yieinep any mykmenepi
OHOIPICMIK MOHUMOPUHE 6A20apIAMACHL ASICLIHOA AHBIKIMABIN, HCUHAT2AH
aknapammuly 00beKmueminiei Men CeHiMOLNiciH KamMmamacsls emeoi.
Maxanaoa cy, monuvipak sicone aya canacvly maioay Homudicenepi
kepceminzen. Ilasnooap obavicbiHOa2bl KOL0epOiH dHca20allblHA
epeKuie HA3ap ayoapvli2an, oHoad Cy MeMnepamypacsl, KaaKbIMAlbl
3ammapovly meauiepi, MONJIpaiK, myc JoHe backa 0a Qu3uka-
XUMUANBIK KopcemKiwimep sepmmenzen. byn oepexmep onepkocinmix
WBI2apbIHOBLIAPObIH CY KO30epiHe 9CepiH JcoHe onapobl mabuau HcoHe
Wapyauslivlk MaKkcammapoda KoA0any2a Hapamoblibl2blH Kepcemeol.
3epmmeynep conoali-ax emepKocinmik obvexkminepoiy ocepindeci
aAyanvly Jcone MonvlPaK HCaAmblLI2bICbIHbIY JHcaz0aibin Kammuowl. LLlnam
JICUHaKmazvlwimapeaa, Kya yuinoinepine dcone noaueoHoapaa HcaKbiH
OpHANACYbIHA KAPAMACMAH, ayaod, cyod JHcoHe MONbIPAKMa 1acmayuibl
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3ammapOovly KOHYEHMPAYUAChl HOPMAMUSMIK wiekmeH acnaiovl. byn
aimMakmasavl 3KOLOUANBIK OAKbLIAY ULADATAPBIHLIY MUIMOI eKeHiH
Kepcemeoi.

Kinmmi ce3dep: kopwazan opma, 6axwiiay, sxcep ycmi cyrapul,
ammocpepanvix, aya, rHcep HeambliblCbl

*D. T. Tolegenov', A. S. Oraltaevd’, S. S. MaussumbayeV’
123Toraighyrov University,

Republic of Kazakhstan, Pavlodar.

Received 04.11.24.

Received in revised form 02.12.24.

Accepted for publication 18.12.24.

ASSESSMENT AND CONDITION OF THE POLLUTION LEVEL OF
ENVIRONMENTAL COMPONENTS IN THE PAVLODAR REGION

The article is dedicated to studying the environmental situation in the
Pavlodar region, focusing on the impact of industrial enterprises on the
environment. The main attention is given to areas where sludge collectors,
coal ash dumps of power plants, and solid waste landfills are located.
The analysis is based on data from the branch of RGP “Kazhydromet”
for Pavlodar region, groundwater monitoring results, as well as archival
and reference materials. The sampling points were determined within the
framework of the production monitoring program, ensuring the objectivity
and reliability of the collected data.

The article presents the results of water, soil, and air quality analysis.
Special attention is given to the condition of lakes in Pavlodar region, where
indicators such as water temperature, suspended solids, transparency, color,
and several other physicochemical characteristics were studied. These data
provide insights into the impact of industrial emissions on water bodies and
their suitability for use in natural and economic activities.

The studies also cover the state of atmospheric air and soil cover in areas
affected by industrial facilities. Despite the proximity to sludge collectors,
coal ash dumps, and landfills, the concentrations of pollutants in air, water,
and soil do not exceed the allowable limits. This indicates that the existing
environmental control measures in the region are quite effective.

Keywords: environment, monitoring, surface waters, atmospheric air,
soil cover.
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YTTRIUM AS A MODIFIER IN CATALYSTS FOR SULFUR
REMOVAL AND IMPROVED STABILITY

This study delves into the use of yttrium-modified catalysts in
hydrotreatment processes, focusing on how they enhance sulfur removal
efficiency and improve catalyst stability. By introducing yttrium into
various catalyst systems, such as palladium-platinum (Pd-Pt) supported
on Y-modified USY zeolite and Y-doped Ni:P phosphides, researchers
observed significant advancements in catalytic performance. These
included better removal of hard-to-treat sulfur compounds like
4,6-dimethyldibenzothiophene (4,6-DMDBT), improved dispersion of
active metals, and fewer strong acidic sites, which collectively reduced
coke formation.

The study emphasizes yttrium’s unique ability to tackle persistent
challenges in hydroprocessing, including the removal of refractory sulfur
compounds that conventional catalysts struggle to address. Additionally,
yttrium enhanced the structural and operational stability of the catalysts,
minimizing coke buildup and maintaining efficiency during extended use.
Combining experimental findings with theoretical insights, the research
positions yttrium as a pivotal modifier for developing next-generation
catalysts capable of achieving ultra-deep desulfurization.

These catalysts not only meet stringent environmental standards but
also demonstrate excellent durability, making them ideal for industrial
applications, particularly in diesel fuel hydrotreatment. Future work
will focus on refining yttrium incorporation methods and scaling these
advancements for widespread industrial adoption.

Keywords: Yttrium-modified catalysts, hydrotreatment, ultra-deep
desulfurization, palladium-platinum catalysts, USY zeolite, sulfur removal
efficiency, coke deposition, hydrogenation.
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Introduction

Hydrotreating catalysts are the key of fundamental process not only in diesel
hydrotreatment but in all the hydrogenation processes. A catalyst formulation and
its preparation play a huge role in their further effectiveness, therefore nowadays
plenty variations of structures have been creating, evaluating and implementing.
Preparation of catalysts generally follows next steps [1, p. 45]:

— Precipitation;

— Filtration;

— Washing;

— Drying;

— Forming;

— Calcining;

— Imregnation of active metals;

— Activation.

Conventional catalysts like CoMo or NiMo supported on alumina often fail
to achieve ultra-deep desulfurization, particularly for refractory sulfur compounds
like 4,6-dimethyldibenzothiophene (4,6-DMDBT). These challenges arise due to
their steric hindrance and low reactivity under standard hydrotreating conditions.
The incorporation of rare earth elements, particularly yttrium, has emerged as an
effective strategy to overcome these limitations [2, p. 211].

Yttrium-modified zeolites, such as ion-exchanged Y zeolites, introduce strong
Bronsted and Lewis acid sites that enhance the adsorption and removal of nitrogen
and sulfur-containing compounds. These catalysts maintain high efficiency even
in the presence of competitive adsorbents like toluene, making them particularly
valuable for industrial applications [3, p. 5].

The multifunctional nature of yttrium-modified catalysts enables processes
like hydrodesulfurization, hydroisomerization, and hydrocracking to occur
simultaneously. Polymetallic systems based on ZSM-5 zeolites demonstrate
significant improvements in pore structure and active metal dispersion, reducing
sulfur content to as low as 0.005 % under optimized conditions [4, p. 814].
Enhanced diffusion properties and improved reactant-product interactions
contribute to their superior catalytic performance under mild operating
conditions [5, p. 35; 6, p. 12].

Yttrium also stabilizes active phases and modifies the electronic properties of
catalyst supports, creating medium-strength acid sites essential for hydrogenation
reactions. This stabilization improves the hydrogenation of refractory sulfur
compounds like 4,6-DMDBT while sustaining catalyst activity at lower
temperatures and pressures, contributing to energy efficiency and process
sustainability [7, p. 52; 5, p. 39].
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The integration of yttrium into hydrotreating catalysts represents a
significant advancement in catalysis, addressing the limitations of conventional
systems and aligning with increasingly stringent environmental regulations.
By enhancing stability, selectivity, and multifunctionality, yttrium-based
catalysts provide a robust pathway for the production of ultra-low sulfur diesel
fuels [4, p. 816; 3, 2019, p. 6].

Materials and methods

Production of diesel fuel meeting the requirements of the latest European
environmental standards at local refineries will be possible after modernization of
existing diesel hydroprocessing units. There are three ways to increase the degree
of desulfarization: 1) modernization of the existing hydrotreating units; 2) use of
high-efficiency catalysts; 3) introduction of an additional desulfarization unit.

Conversion of sulfur-containing compounds occurs in such processes as
oxidative desulfurization, adsorption, extraction, ozonation, ultrasonic action.
Modification of catalysts with Yttrium gains plenty positive characteristics which
provides it better physical characteristics [8, p. 3032-3043].

The preparation and analysis of the catalysts began with ultra-stable Y-zeolite
(USY), chosen for its robust structural and chemical properties. The USY support
was modified with yttrium to enhance its performance characteristics. This
involved impregnating the zeolite with an aqueous solution of yttrium acetate using
the incipient wetness method. After ensuring even distribution of the modifier, the
sample was left overnight at room temperature, dried at 110 °C, and then calcined
at 300 °C in an oxygen stream. This process stabilized the yttrium within the
zeolite structure, with a final yttrium loading of 2.5 wt %.

Following the yttrium modification, palladium and platinum were introduced
to the support. Using precursors of [Pd(NH3),]Cl, and [Pt(NH,),]Cl,, the metals
were impregnated onto the Y-modified USY to achieve a total metal content of
1.2 wt%, maintaining a Pd-to-Pt molar ratio of 4:1. Once impregnated, the catalyst
was dried, calcined, and formed into disks. These were ground into powder and
sieved to ensure particle uniformity for reactor testing [9, p. 2].

Characterizing the catalyst was a crucial step to link its physical properties
with its performance. Surface area and pore volume were measured using nitrogen
adsorption and desorption techniques, while CO chemisorption provided insight
into how well the palladium and platinum particles were dispersed across the
surface. Acid site distribution and strength were determined by measuring ammonia
adsorption heat. Strong acid sites, which can promote unwanted reactions, were
minimized due to yttrium’s influence, while the overall acid quantity remained
stable. Finally, STEM (Scanning Transmission Electron Microscopy) imaging
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allowed to visually confirm the dispersion of active metals and assess any
agglomeration after testing.

The catalytic activity was evaluated through both model and real feedstocks.
The model feedstock was a blend of hexadecane and tetralin, with 500 ppm sulfur
added as 4,6-dimethyldibenzothiophene (4,6-DMDBT). Real feedstock tests used
diesel fuel with 440 ppm sulfur. Reactions were conducted in a fixed-bed flow
reactor under high pressure (4.9 MPa) at 280 °C. For model compounds, the space
velocity (WHSV) was set at 16 h-1, while for the diesel fuel it was reduced to 4
h-1 to simulate industrial conditions. The reaction outputs were analyzed using
gas chromatography equipped with sulfur chemiluminescence detection, allowing
precise quantification of sulfur removal and aromatic hydrogenation.

A control catalyst using unmodified USY was prepared and tested under the
same conditions to highlight the effects of yttrium modification. This comparison
was essential in demonstrating how yttrium enhanced both the stability and
efficiency of the Pd-Pt catalyst, particularly in addressing challenging sulfur
compounds like 4,6-DMDBT [10, p. 2].

The catalytic performance was tested using both model and real diesel
feedstocks. The model feedstock consisted of tetralin and hexadecane mixed
with 500 ppm 4,6-dimethyldibenzothiophene (4,6-DMDBT) as the sulfur-
containing compound. The tests were carried out in a fixed-bed reactor at 280 °C
under 4.9 MPa hydrogen pressure, with a weight hourly space velocity (WHSV)
of 16 h-1, and a hydrogen-to-oil ratio of 500 NL/L. For real feedstock testing,
desulfurized diesel fuel with 440 ppm sulfur was used. These conditions simulated
typical industrial hydrodesulfurization operations.

The outlet gases from the reactor were analyzed for sulfur content and aromatic
composition using gas chromatography coupled with sulfur chemiluminescence
detection (GC-SCD). This allowed for precise evaluation of sulfur removal
efficiency and aromatic hydrogenation activity.

Table 1 — Properties of Pd-Pt/Y-USY and Pd-Pt/USY [§]

Catalyst Surface area Dispersion Acidic properties
Total | Mesopore Initial heat of Acid amount
[m?%/g] [m¥g] adsorption [mmol/g]
[kJ/mol]
Pd-Pt/Y-USY | 465 58 0.56 119 0.18
Pd-Pt/USY 484 52 0.50 126 0.19

Table 1 presents the properties of the two catalysts, Pd-Pt/Y-USY and Pd-
Pt/USY. It shows that yttrium modification of the USY zeolite slightly reduced
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the total surface area of the catalyst from 484 m*g for Pd-Pt/USY to 465 m?/g
for Pd-Pt/Y-USY. However, the mesopore surface area increased from 52 m*/g
to 58 m?/g showing that yttrium modification improves the pore structure,
potentially enhancing the catalyst’s accessibility to reactants.

The effect of yttrium modification was compared to a control catalyst,
prepared using unmodified USY, under identical conditions. The comparative
tests allowed to assess how yttrium-modification improved catalyst stability,
sulfur resistance, and overall catalytic performance.

Results and discussion

Summarizing the experiments with Yttrium modified catalyst several
characteristics were analyzed and represented. The first aim is to define the amount
of sulfur as a main contaminant in catalysts comparing with a feedstock and
characterize an impact of implementation of Yttrium modifiers into the catalyst.

Table 2 compares the properties of the feedstock and the hydrotreated products
obtained using both the Pd-Pt/USY and Pd-Pt/Y-USY catalysts. The feedstock
used for testing contained 440 ppm sulfur and 26.8 wt% total aromatics, with
5.4 wt% consisting of multi-ring aromatic compounds. After treatment with the
Pd-Pt/Y-USY catalyst, the sulfur content in the hydrotreated product dropped
to 16.8 ppm after 48 hours, representing a sulfur removal efficiency of 96.2 %.
After 216 hours of operation, the sulfur content was reduced to 28.5 ppm, and
the total aromatic content increased slightly to 8.3 wt%. However, despite this
slight increase, the Pd-Pt/Y-USY catalyst maintained a high sulfur removal rate
of 93.5 %, demonstrating its long-term stability and effectiveness.

Table 2 — Properties of Feedstock and Hydrotreated Product

Hydrotreated product
Properties Feedstock Pd-Pt/Y-USY Pd-Pt/USY

48 h 216 h 48 h 216 h
Boiling point [°C]
IBP 211 180 185 159 183
10% 244 231 236 210 233
50% 286 276 280 272 279
90% 354 349 351 348 351
EP 387 382 384 381 384
Sulfur [wtppm] 440 16.8 28.5 17.4 47.9
Total aromatics 26.8 4.9 83 7.6 11.9
[wt%]
Mono-ring 21.4 4.3 7.1 7.0 10.5
aromatics [wt%]
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2+-ring aromatics 5.4 0.6 1.2 0.6 1.4
[wt%]

HDS [%] - 96.2 93.5 96.0 89.1
HAD [%] - 81.6 68.9 71.7 55.7

To be convinced and study collected data deeply GC-SCD chromatography
was carried out. The figure will ensure to compare data and detailly demonstrate
a rate of removing contaminants after hydrotreatment.

Figure 1 in the study presents the gas chromatography with sulfur
chemiluminescence detection (GC-SCD) chromatograms for both the feedstock
and the hydrotreated products after 216 hours of operation. The chromatograms
provide a detailed analysis of sulfur-containing compounds in the diesel fuel before
and after treatment with the Pd-Pt/Y-USY catalyst.

In the feedstock chromatogram, the presence of sulfur compounds,
particularly 4,6-dimethyldibenzothiophene (4,6-DMDBT), is clearly visible.
These sulfur compounds are challenging to remove and are typically considered
refractory sulfur species in fuel. The peaks representing sulfur compounds are
prominent, confirming that the sulfur content of the diesel fuel is relatively high,
around 440 ppm.
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Figure 1 — GC-SCD Chromatograms of Feedstock
and Hydrotreated Product [8]

In contrast, the hydrotreated product chromatogram shows a significant
reduction in sulfur peaks after 216 hours of operation, particularly for the
4,6-DMDBT and other refractory sulfur compounds. This dramatic decrease in
the sulfur peaks in the chromatogram directly correlates with the sulfur removal
data presented in Table 2, where the Pd-Pt/Y-USY catalyst reduced the sulfur
content of the treated fuel to 28.5 ppm after the prolonged treatment period. The
reduction in sulfur compounds seen in the chromatogram clearly demonstrates
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the high effectiveness of the Pd-Pt/Y-USY catalyst in removing sulfur from the
fuel, particularly from the more stubborn, difficult-to-remove sulfur species like
4,6-DMDBT.

The incorporation of yttrium into catalysts significantly enhanced their
catalytic performance, including activity and stability. For example, Pd-Pt/Y-USY
(Yttrium-modified Ultra-stable Y zeolite) achieved 96.2 % sulfur removal from
model feedstocks and maintained over 93 % efficiency after 216 hours. Additionally,
Yttrium-modified Ni2P demonstrated a 5.4 % higher hydrodesulfurization (HDS)
conversion rate compared to its unmodified counterpart. The introduction
of yttrium also reduced the number of strong acid sites, thereby mitigating
excessive hydrocracking and coke deposition. Notably, Pd-Pt/Y-USY exhibited
only 2.73 wt% coke deposition compared to 3.65 wt% for unmodified catalysts,
highlighting the stabilizing effect of yttrium. A table below shows it in details to
provide a clearer comparison and description [9, 10].

Table 3 — Properties of Pd-Pt/Y-USY vs. Pd-Pt/USY Catalysts

Catalyst Surface Area Acid Amount Coke Deposit
(m?/g) (mmol/g) (Wt%)
Pd-P/Y-USY 465 0.18 2.73
Pd-Pt/USY 484 0.19 3.65

The effectiveness of yttrium-modified catalysts is illustrated in two
complementary figures, providing a comprehensive understanding of their
performance advantages. Figure 2 compares the performance of Pd-Pt/Y-USY
and Pd-Pt/USY catalysts in removing sulfur from 4,6-DMDBT over a continuous
operation of 216 hours. Initially, both catalysts exhibit high sulfur removal
efficiencies, but as time progresses, a clear divergence emerges. Pd-Pt/Y-USY
consistently maintains its efficiency above 93 %, demonstrating its superior
stability and resistance to deactivation. In contrast, the unmodified Pd-Pt/USY
catalyst shows a steady decline in sulfur removal, highlighting the limitations of
conventional catalysts under prolonged operation.
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Figure 2 — Sulfur removal efficiency over time
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Figure 3 — Stability comparison of Y-doped Ni2P catalysts

This notable difference in stability can be attributed to the introduction
of yttrium, which reduces strong acid sites responsible for coke formation
and ensures better dispersion of active metals across the support surface. The
sustained performance of Pd-Pt/Y-USY underscores its reliability for ultra-deep
desulfurization processes, particularly in treating refractory sulfur compounds
like 4,6-DMDBT.

Building on these findings, the figure 3 emphasizes the role of yttrium in
enhancing catalyst performance. The graph illustrates the conversion rates of
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Y-doped Ni2P and unmodified Ni2P catalysts during hydrodesulfurization (HDS)
of dibenzothiophene over an extended reaction period. The Y-doped catalyst
exhibits a consistently higher conversion rate, approximately 5.4 % greater than its
unmodified counterpart. This performance enhancement can be linked to yttrium’s
ability to stabilize the Ni2P active phase, preventing phase transformation and
structural degradation during prolonged operation.

Yttrium-modified Ni2P catalysts demonstrated stable hydrodesulfurization
(HDS) performance during prolonged operational periods. This enhanced stability
is attributed to their remarkable resistance to coke formation, as confirmed by
detailed morphological analyses conducted using scanning electron microscopy
(SEM). Moreover, the incorporation of yttrium significantly improved the
structural properties of the catalysts, promoting better dispersion of active phases.
This, in turn, ensured the uniform distribution and accessibility of active sites,
thereby contributing to the sustained catalytic efficiency.

Conclusion

The results of this study demonstrate that yttrium-modified catalysts offer
significant advantages in hydrotreatment processes. By enhancing the structural
and chemical properties of traditional catalysts, yttrium incorporation leads to
improved sulfur removal efficiency, particularly for refractory compounds such
as 4,6-DMDBT. Moreover, the stability of these catalysts, even under extended
operating conditions, underscores their potential to overcome challenges like
coke deposition and deactivation. The consistent performance of Pd-Pt/Y-USY
and Y-doped Ni,P catalysts highlights their suitability for industrial applications
where ultra-deep desulfurization is required. Future research should focus on
scaling up these findings to industrial levels, optimizing yttrium incorporation
methods, and evaluating the long-term economic and environmental impacts of
these modifications [8].
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KYKIPTTI KOO )KOHE TYPAKTBIJIBIKTBI APTTBIPY YIIIH
KATAJIM3ATOPJIAPJIAFBI MOJIAU®UKATOP PETIHIAEI'T UTTPUI

byn sepmmey euopomasapmy npoyecmepinoe ummpuiimen
MOOUDUKAYUATAHRAH KAMATUZAMOPILAPObI KOIOAHY2A APHANObL, O1APObIH
KYKipmmi 2ot muimMOinieiH apmmulpy2a HCIHe Kamaauzamopiapobiy
MYPAKMuLIbISbIH JHCAKCAPMYyea acepin 3epmmeyee 6aca Hasap ayoapobi.
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Hmmpuiioi apmypai kamarumukansly scyienepee, aman aumKaHod,
ummpuiimern moougpuxayusianzan USY yeorumindezi naniaouti-niamuna
(Pd-Pt) sicone ummpuii Kocelrzan Ni:P pochuomepine encisy apxuiivi
Kamanumuxanisblk muiMOiiikmiy e0ayip srcakcapaansl 6atikaiovl. Mynoati
orcemicmixmepee 4,6-oumemunoudenzomuogpen (4,6-DMDBT) cusxmul
Kypoeii KyKipm KOCbLIbICMAapblH MUiMOI 2coto, benceHoi memanoapobiy
OUCNEPCUACHLIH apMMbIPY AHCOHE KYWMI KbIUKbLL OPMALbIKMAPbIHbIY
CaMbIH a3aumy apKblibl KOKCMbLY MY3iLYiH MOMEHOemy Hcamaobl.

3epmmey ummpuiioiy docmypi Kamaiu3amopap wewe ariMaimolii
mypakmel KyKipm KOCHIIbICIMAPLIH HCOI0 CUAKMbL 2UOPOMAZAPMY
npoyecmepindeei Hezizei mocenenepli wieutyoeei epexuie Kadiiemin
kopcemeoi. Convimen Kamap, ummpuil KamaiusamopiapoblH KypbLIibIMObIK,
Jlcone nanoanany mypakmolibleblH HCAKCAPMbIN, KOKCMblY nanuod
OOIYbIH A3aumadvl HcoHe y3aK YaKvim 00uUbl MUiMOiNieiH cakmauovl.
Dxrcnepumenmmik oepekmep MeH MmeopusiblK MyHColpbimMOapobl Oipikmipe
omvipvin, Oyn 3epmmey ummputioi yiempamepey oecyib@ypusayusiad
apHan2an AHcana OYvlH Kamaiu3zamopidpvlH 93ipaeyoeei Heeizel
MoOugpuxamop peminoe manuobl.

Byn kamanuzamopaap Kamar 9KoA02UANLIK MALANMAP2a 2aHA COUKeC
Kenin Koumail, sco2apbl mypakmelivieblh 0a Kopcemeoi, COHObIKMAH
011apObl OHEPKICINMIK KOIOAHY, dcipece Ouseib OMbIHbIH 2UOPOMA3apmy
ywin eme koaailnel emedi. bBonawaxma oscymeic ummpuiioi eneizy
90icmepin OHMAlIAHObIPY2A HCOHE OCbl HOmuUMCcenepoi KeH ayKblMobl
OHEPKOCINMIK KOJIOAHY YWliH macumadmayaa 6aaelmmanamvii 601aobl.

Kinmmi co30ep: ummpuiimen Moouguxkayusianaan Kamanuzamopaap,
euopomasapmy, yiempamepey Oecyibpypuzayus, naiiaouti-niamura
Kamanu3amopaapul.

*b. Amanmounog

TOO «KazMynaitXum»,

Pecny6imka Kazaxcran, [TaBmomap.
IMoctynumno B penakuuio 16.12.24.
Ioctynuino ¢ ucnpasnenusimu 17.12.24.
IIpunsTo B nevars 23.12.24.
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UTTPUIA KAK MOJITU®UKATOP B KATAJIM3ATOPAX
JJIA YIAJIEHUSA CEPBI U TIOBBIINEHUA CTABUJIBHOCTHU
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CEKLNA «BUOJION UST»

MPHTU 34.27.59

Omo uccredosanue NOCEAUWEHO UCNOIB30BAHUIO KAMAIUZAOPOS,
MOOUDUYUPOBAHHBIX UMMPUEM, 8 NPOYECCAX 2UOPOOYUCMEKU, C
AKYEHMOM HA NOGbLUEeHUE IPDEKMUSHOCTU YOATIEHUS CePbl U YIIVHULeHUe
cmabunbHOCMU Kamaiuzamopos. Beedenue ummpus 6 paziuynvlie
Kamanumuyeckue cucmemsl, maxkue Kaxk nauiaoui-niamuna (Pd-Pt),
Harnecénnvie Ha USY yeonrum, moouguyuposannviil ummpuem, u poc@uovl
Ni:P, necuposannvie ummpuem, no360aun0 00OUMbC 3HAUUNENIbHBIX
yayuuwieHuil kamaiumuieckot axmusHocmu. Cpedu 00CmudiceHutl
MOJICHO 8bl0eums boiee 3pekmusHoe yoanienue mpyoHoyOansieMbix
cepocooepIcauux coeOUHeHUll, MaxKux Kax 4, 6-oumemunoubenzomuopen
(4,6-DMDBT), ynyuuienue oucnepcuu akmuHblx MEmMauio8 U yMeHbUIeHUe
KOIUHeCMBA CUTbHBIX KUCTIOMHBIX YEHMPOS, YO 8 COBOKYNHOCU NPUBETL0
K CHUICEHUIO 00pa3068aHUs KOKCA.

Hccnedosanue noduéprusaem YHUKALbHYIO CHOCOOHOCHb
ummpus pewams Kirouegvie npoodiemMvl cUOPOOUUCMKU, 6KAI0UAS
yoaneHue yCmouyugblx cepocooepiICayux COeOUHEHUll, ¢ KOMOPLIMU He
CRpasasomes mpaouyuonnsle Kkamaiusamopsl. bonee mozo, ummpui
ycunugaem cmpykKmypHyO U 3KCHIYAMAYUOHHYIO CMAOUIbHOCb
Kamaniuzamopos, CHUdicas 00pazoeanue KOKcd U noooepiucusas
agpexmuenocms ¢ meuenue OaumMenrbHo2o epemeru. Komounupys
IKCHEPUMEHMANbHbIE OAHHbLE U MeOpemudecKue 6bi600bl, UCCIE008AHUE
OeMOHCmpUpyem NoMmeHYUaL Ummpusi Kak Kio4es020 Moouguxkamopa oJis
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SMULEMNOIIONST CAJIbMOHEIIE3A
U ErO NMPOPUITIAKTUKA

Moowcno 3amemums 3HAUUMENbHBLU POC PACNPOCMPAHEHUs
uH@exyuonnvix 3abonesanuii. M3 nux emopoe mecmo 6 zpynne
baxmepuanbHblx 3a001e6aHUL 3AHUMAIOM OCMpPble KUlleuHble UHpeKyulU,
KOmopule nepeoaiomesi (pekanbno-opanbruvim nymém. K maxum kuueynvim
UHpeKYyusM, aKmueno HAOUPAIWUM C80U 0OOPOMbL, OMHOCUMCS
canvmonennes. Imo 3abonesanue maxice HA3bLIEAIOM «00NE3HbIO
yueunuzayuuy. Beob oHO HACMOIBLKO WUPOKO PACHPOCMPAHUIOCH, YO
peub u0ém He 0 IUKGUOAYUU UHDEKYUY, a MOTLKO O CHUNCEHUU YPOBHSL
3abonesaemMocmu.
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PaspabomKu Kamaiuzamopos H08020 NOKOIEHUSL, CNOCOOHBIX 0becnedums
VAbMPAzyb0KyI0 0ecynb@ypu3ayuro.

Omu xamanruzamopuvl He MOAbKO COOMBEMCMEYIOM CIMPOSUM
IKONO2UHECKUM CMAHIAPMAM, HO U OeMOHCMPUPYION GbLCOKYIO
0012086€YHOCMb, YMO Oendaem ux UOedrbHblMU O NPOMbIULICHHbIX
NPUMeHeHUtl, 8 YacmHocmu, O 2UOPOOYUCIIKU OU3ETIbHO20 MONIUBA.
B 6yoywem paboma O6yoem cocpedomouena Ha onmumu3ayu Memooog
68EOCHUS UMMPUSL U MACUMAOUPOBAHUL NOTYYEHHBIX Pe3yIbmamos OJis
boee WUPOKO2O NPOMBIULIEHHO20 UCHOTb308AHUSL.

Knrouesvle crosa: kamanuzamopul, MOOUDUYUPOBAHHBLE UMIMPUEM,
2UOPOOHUCIIKA, Cc8epXeyOoKas decynb@ypayus, NAIIAOUN-NIAMUHOBbIE
kamanuzamopwot, USY yeonum, s3¢ppexmusnocmo yoanenus cepel,
06pazosanie KoKca, 2UOPUPoOsaHue.

I nasHbwill UCMOYHUK UHGEKYUU — RMUYbL U CeTbCKOXO3AUCIBEHHbLE
arcusommuvle. OCHOGHBIMU NYMAMU NEPeOayU AGIIOMCA 600d U NULYEEbLE
npooykmel. Hexunsuenas 600a u3 pasiuiHviX UCTNOYHUKOS UACMO
aensemces ghaxmopom nepeoauu ungexyuu. Takdice 803MONCHO npsmMoe
sapasicenue a00etl HeNnOCPEOCMBEeHHO Om OOIbHBIX NMUY U HCUBOMHBIX
WU OM MECHO20 KOHMAKMA C HOCUMEJIeM.

Pacnpocmpanenue carbmonennésa — amo axmyanvras npobiemd.
Eil ceoticmeennbl makue 0COOEHHOCMU, KAK 8blCOKAS 3a0071e8aeMOCb,
yacmole HYMPUOOIbHUUHBLE GCHBIUKIL, YCIMOUYUBOCMb CATbMOHENLT K
AHMUBUOMUKAM, MANCECMb MEUeHUs TOKATUZ08AHHBIX POPM.

Pocm 3a6onesaemocmu modxcem 6vimb 006yClOBLIEH YeblM
PAOOM NPUYUH: UHMEHCUDUKaAyUell HCUBOMHOBOOCMEA, MACUMAOOM
U Xapaxmepom peanuzayuu nPooyKmos, pacuupeHuem IKCHOPMHbIX
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U UMRODMHBIX C8A3el MeNHCOY CIMPAHAMU, d MAKKHCEe YUPe38blUaliHOl
BBIPANCEHHOCIIBIO MUSPAYUOHHBIX NPOYECCOS.

B cmamuwe npeocmasnensi Oannvie 06 snudemuonocuueckol cumyayuu
3a6071e8aeMOCMbBIO CALMOHENNE30M 6 Mupe u no Kazaxcmany, pazvacrenvl
cnocobwl nepedauy UHGEKYUOHHO20 3a001e8aHUSA, OAHbL PEKOMEHOAYUU
no npoghunrakmuxe.

Kniouesvie crnoea: HO30KOMUATbHBIL CATbMOHENNE3, IKI02EHHOE
obcemeHeHUe, YCMOUUUBbIE WMAMMbL, OAKMEPUOHOCUMEND,
npogurakmuyeckue mMepbl, SUSUCHUYECKOe 60CRUMAHUe.

Brenenne

CanbMoHeIE3 — 9T0 HH(EKIHOHHOE 3a00JIeBaHE, BBI3BIBAGMOE MHOKECTBOM
pa3IMYHBIX cepoTHIOB Oaktepuid poga Salmonella. OHO MOXET MPOSBIATHCS
pa3IMYHBIMH KJIMHUYECKUMH NMpPHU3HAKAMH, Ha4MHasi ¢ OECCHMITOMHOIO
HOCHUTEIBHCTBA M JETKUX (HOPM TacTPOIHTEPHUTA, 3aKAHUMBAS THKEIBIMH
cUCTEeMHBIMU GopMmamu (OpromrHOH T, cenTumemMus). TskEnpie GOpMBI
MOT'YT MPOTEKATh C BBIPAXKEHHONW WHTOKCHKAIMEH M JAIUTEIBHOMN JTUXOPAAKOM.
Yame Bcero 3aboJeBaHHE MOPAXKACT KEITyIOYHO-KUIICUHBIH TPaKT, MPUBOII
K TaCTPUTY, FaCTPOIHTEPUTY, FaCTPOIHTEPOKOIUTY. [lepenaéres riiaBHBIM
o0pazoM, yepe3 NPOIYKTHI JKUBOTHOTO IPOUCXOKACHUS, HHPUIHPOBAHHBIX
canpMoHertamu [1].

CanpMoHeme3 noysydaet Bcé Oounpliee pacupoctpanenue. OcodeHHO
3aMeTeH POCT MH(EKIHH B DKOHOMHUYECKH Pa3BHTHIX cTpaHax. OH BcE yarie
O0OHapyKMBaeTCs y KUBOTHBIX, B KOpMax, MPOJAYKTaX MUTAHUS H OOBEKTax
OKpY’Karowieit cpessl.

Ha maHHBIE MOMEHT BcE€ cuJbHee Bo3pacTaeT 3a00JeBacMOCTh
CaJbMOHEIIE30M B Pe3yJIbTaTe BHYTPHOOJIBHUYHOTO 3apakeHus. B HEKOTOpBIX
clyJasix 3a00JIeBaHHE MOXKET NPUBECTH K JICTAIBHOMY Hcxony. Hanbomburyro
YSI3BUMOCTD K CaJbMOHEIIE3Y MPOSBISAIOT JACTH MJaamie 5 JIeT U MOXKHIIbIE
monan. Y 11-29 % nanmeHToB pa3BUBaOTCS TsOKENBIE (hopMbl Ooe3nn, y 16 %
HaOmoatoTest xponnueckue Gopmer, ay 9—-10 % cirydaroTest cirydan JUTUTEIBHOTO
0aKTEPUOHOCUTENLCTBA, KOTOPOE MOXET COXpaHAThCS B TedeHne 4—10 ner.
Kpowme Toro, y 22 % 3a001eBIINX CalTbMOHEIE30M Pa3BUBAIOTCSI XPOHUUECKHE
3a00JIeBaHHS JKEIYAOYHO-KUIIEYHOTO TpakTa. B cBs3M ¢ 3TUM HE0OX0IUMO
aKTHBHO IPOBOJAUTH MPO(QHIAKTUYCCKHE MEPOIPHUSTHS, & TAKXKE COCTABIATh
MIPOTHO3bI, YYUTbIBask (PaKTOPBI PUCKa, IyTH NEepeaayd i 0OCOOCHHOCTH TSYCHHS
3a0oneBanus [2].
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Marepuajibl 1 METOABI

OnuaeMHosornyeckas KapTUHa CaJbMOHENIE3a B KAXKAOH CTpaHe MMeeT
CBOIO HaIlpaBIeHHOCTh. [103TOMy A M3ydeHHUs BOIpPOCA PacHpOCTPaHEHUs
nH(EKIUH ObUT MPOBEIEH CPABHUTENIBHBIN aHAIN3, BKIIOYAIOIIUHA TPYIIITUPOBKY
JIAHHBIX 1 MX CUCTeMaTu3aliio. Kpome Toro B ricciejoBaHIN ObUIN HCIIOIB30BAHBI
METO/IbI OITUCaHMs, 0000IIEHNS U KPUTHYECKOTO aHaIIN3a.

BonbIMHCTBO BUJIOB CaIbMOHEILT IPEICTABIIAIOT OIACHOCTH AJIS YETIOBEKa,
JKMBOTHBIX M ITHII, OJHAKO JIUIIb HEKOTOPBIE U3 HUX 00JIaaloT HauOOIbIINM
SMUAEMHOJIOTUUECKUM 3HaueHHeM. K TakuM mramMmmam oTHOCSITCS S. typhimurium,
S. enteritidis, S. panama, S. infantis, S. newport, S. agona, S. derby u S. london.
OTH BUJIBI OTBETCTBEHHBI 3a 0K0110 90 % Bcex cilyuaeB calbMOHEIIESA.

[TocneHre HECKOIBKO JIET HAOIIO1AeTCsl YBEIMUIEHHE CITydaeB 3a00IeBaHNs
CalIbMOHEJJIE30M, OCOOCHHO B Pa3BHUTHIX CTpaHaX. DTO OOBSICHSIETCS TEM, UTO
ITaMMbI MEKPOOPraHu3MoB S. typhimurium u S. enteritidis oueHb yCTOHYHMBEI K
COBPEMEHHBIM aHTHOHOTHKaM. CJIe/J0BaTeNbHO, OHH OBICTPO PaCcIIpOCTPAHSIFOTCS
o BceMy Mupy. Cepb&3HYyI0 MpoOiieMy B COBPEMEHHOM 3/]paBOOXPAaHEHUU
MpeJcTaBisieT co00l BHYTPHOOIBHUYHEIH cambMoHeuié3. B 80 % cimyuaes
BO30yIUTEIEM HO30KOMHUAIILHOTO CalbMOHEIlIE3a siBsiercst S. typhimurium [3].

Pe3yabTaThl U 00cy:KI1€HUE

UroOBI yIIyYHIUTh AIIHAEMUAOIOTHYECKYIO CUTYAIHIO TI0 CAJIbMOHEIIE3Y
B Kazaxcrane, He0OX0AMM KOMIIJIEKCHBIH MOJIXOJ, COYETAIOMINN yIydIlleHHE
CAHUTAPHBIX CTAaHJApPTOB, BHEJPEHUE MEPETOBBIX TEXHOJOTUN B MUIEBOU
MIPOMBIIIJIEHHOCTH M aKTHBHOE HH(OPMUPOBaHKE HaceIeHus. B qanHOM Borpoce
BaXKEH yU€T OMbITa JPYTUX CTPAH U aJanTallls YCHEIIHbIX CTPATeruil.

CornacHo 3amasHoeBporneiickoit craructuke (2002 r.) mist 90 % cimydaes
0aKkTepHaIbHOrO0 OTPAaBICHUS MPHUYMHON CcTaiu calbMOHeIbl, 2—4 % —
KHIIEYHOU MaovKoi, 4—6 % — nporeeM u aApyrumu Oakrepusmu. B Jlannu 0110
3aperucTpupoBaHo okoo 90 ciryyaeB MUIEBOrO CaIbMOHEIIE3A, B TO BPeMs Kak
B BenmkoOpuTanuu 310T nokaszarenb mouTtu B 10 pa3 Beime [4].

B Poccun 3ab05eBaeMOCTh CalbMOHEIIIE30M 3a MOCIEAHUI IO/l BBIpOCIia
Ha 2,7 %. Tak, B 2015 roxy 3aboneBaemMocTh cocTtaBmiia 25,39 ciuyuas
Ha 100 000 uenosek, a B 2016 roxy — 26,08 na 100 000. IIpu sTom B Poccuu
HauboJsiee pacnpocTtpanéH mramMM S. enteritidis, KOTOPBIH BBIsABISIETCS
B 80 % ciyuaeB 3a0osieBanus. CabMOHEIUIE3 BCTPEYAETCsl BO BCEX BO3PACTHBIX
TpyIIax, 0JHAKO HAaHOOJIBIIYIO BOCTIPHUMYHBOCTD K MH()EKIMN TPOSIBIISIOT IETH
JIOLIKOJIBHOTO U IKOJIBHOTO Bo3pacTa [5].

B 2018 rony B Kazaxcrane Obl0 3apeructpupoBaHo 1294 cmyuwas
cajapMoHeé3a, yTo cocrasisieT 7,08 cimyudas Ha 100 000 yenosek. bosnbiie
BCETO CiIy4aeB ObIJIO 3aperucTpupoBaHo B Anmatsl — 231 ciydaid, a HauMeHblIee
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KOJIMYECTBO CITy4aeB HAaOIIO1JIOCh B CEBEPHBIX PETHOHAX CTPAHBI, I'71e NX OBIIO
Bcero 35. B 2021 roay Koaum4ecTBO 3aperucTpUPOBAHHBIX CIyYaeB 3HAUUTEIBHO
CHU3UIOCH 110 498.

KazaxcTan cocToUT B peiiTHHTe CTpaH, HMEIOIKX Hanboiee HU3KHE
TIOKa3aTeNI! M0 PacIpOCTPAHEHUIO CAJbMOHENe3a. TeM He MeHee, B CTpaHe
pacTéT unciio ciydaeB. 3a00JIeBaeMOCTb CallbMOHETe30M B KazaxcraHe exxerogHo
yBenmmuuBaetcs Ha 5—10 %. PabotHuku cdepsl 31paBooXpaHeHNs], BETEpUHAPHBIE,
CaHUTAPHO-3NNAEMHUOJIIOTHUECKHE U JIPYTHE CITYKOBI TOJKHBI TPUHIMATh MEPhI
Mo npoMIIaKTHKE calbMOHeIe3a [6].

Msico U MSICHBIE TPOXYKTHI SIBISIIOTCS OCHOBHBIMU BO30YIHTEISIMU
CaJbMOHEJIE3a MHUIIEBOTO MPOUCXOXAeHUSA. OCOOCHHO OMAaCHBI MSACO U
CyOnpoayKThl YOOWHBIX )KMBOTHBIX. B pe3ynbTare 3a00seBaHNs KUBOTHBIX
MEPBUYHBIMUA M BTOPUUYHBIMHU CAJIbMOHEIJIE3aMH B TEUCHUH BCEH >KM3HHU
MIPOUCXOINUT 0OCEMEHEHHE MBIIICYHONH TKaHW M OPraHOB CAJIbMOHEIUIAMH.
W3-3a HenmpaBHUIbHOTO yOOs, pa3[gesikKi TyIl MOKET HMPOM30HTH HMOCMEPTHOE
MHQHUIPOBAHUE MsCA COACPKUMBIM KHIIeYHHKA. ClieayeT TakKe y4HnThIBaTh
1 DK30TCHHYIO KOHTAMHHALUIO CaJbMOHENIAMH MsCa M TOTOBBIX IPOJYKTOB.
B03MOXXHBIMH HCTOUHHKAMH SK30T€HHOTO 00CEMEHEHHSI MOTYT OBITh Pa3IHYHbIE
00BEKTHI OKPY>KAIOILEH CPEAbl BKIIOUAs BOAY, JIE, HOXKH, CTOJIBI, HCIIOJIb3yEMbIe
IIpY NEPBUYHOI 00paboTKe M 1mepepaboTKe MUILEBBIX MPOLyKToB. Kpome Toro,
Ba)KHO YYHUTBHIBATh PHCK 9K30TEHHOTO 3apa)KEHHs MSCAa M TOTOBBIX IPOAYKTOB
CaJIbMOHEIIaMH. DK30T€HHbIE NCTOYHUKH HH()EKINH MOTYT BKJIFOUATh Pa3JIMIHbIC
9JIEMEHTHI BHEITHEH CPEIbl, TAKNE KaK BOAA, JIE, a TAKIKE HHCTPYMEHTHI (HOXKH,
CTOJBI) U 00OpyIOBaHUE, UCIIONB3yeMbIe TpH 00paboTke U mepepadboTke
MIPOYKIINH Ha BCEX 3Tarax Mpou3BOJACTBA [7].

Siina u AHIenpoayKTHl SIBIAIOTCS OJHUMH U3 KIIOUEBBIX (AKTOPOB
mepeaadn 300HO3HBIX caiabMoHeé3oB. C HuMu cBs3aHo 2,5-61,1 % Bcex
cirydaeB 3a00JIeBaHUs, B KOTOPBIX YAAIOCh YCTAHOBUTh MCTOYHUK MH(EKIHH.
WnduimpoBanue Au1i MOXXET IPOUCXOJHUTH KakK B Iporiecce MX (POPMUPOBAHUS B
OpraHu3Me 3ap)KEHHBIX IITHI (3HAOTEHHO), TaK 1 Yepe3 MOBPEKAEHHYIO CKOPITYITY
(3K30T€HHO). DK30TreHHOE 3apa)KCHHE YacTO MPOUCXOAWT INPH BO3ACHCTBUU
HEOIaronpusITHBIX yCIOBHH, TAKUX KaK ITOBBIMICHHAs BIIaKHOCTh, PE3KHE
Tiepera bl TeMIIepaTypbl WM JUTUTEIIBHOE XpaHeHHe. VceaenoBanys MOKa3bIBaloT,
YTO YPOBEHb 3apaKEHHOCTH SIMI U SHIENPOIYKTOB BapbUpyeTCs B Mpeaenax
2,04-57 %. Ilpn nanpHeHIeM MpOW3BOACTBEHHOM IPOIECCE M TEPMUYECKON
00paboTKe SIMII, a TAKXKE MTPY HCIOIb30BaHNH SIMYHOTO TIOPOIIIKA, MEJIaHkKa HUITH
KpeMa MPOMCXOANT PACHPOCTPAHEHHE CaIbMOHEII, YTO 3a4acTyl0 CTAHOBUTCS
MIPUYNHOI 3200JIeBaHUN Cpear OTPEOUTEICH.
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Oco0yro yrpo3y it 3I0pOBbS YeIOBEKa MPEACTABIAIOT 3apakEHHBIC
CaJbMOHEIION XMUBOTHBIE, a TAaKXKE JIATEHTHBIE HOCHTENIU OaKTepwHil,
BBISBIICHUE KOTOPBIX MPENICTABISET COOO0H CIOXKHYIO 3aaqy. Ba)kHO OTMETHTH,
YTO KJIMHHUYECKOE BBI3AOPOBICHUE Yy XUBOTHBIX IOCJIE CAIbMOHEIE3a
HE BCerjga COMPOBOXKIACTCS MOJHBIM H30aBICHHEM OT BO3OYIHTENEH.
[TepeboneBmue >KUBOTHBIE MOTYT OCTaBAaThCA HOCUTEISIMH CAaJbMOHEIT B
TEYCHHE TIPOIOJDKUTEIFHOTO BPEMEHH — OT HECKOJBKUX THEH 10 HEeCKOIBKHUX
neT. HecMoTpst Ha BHEUTHHI B 3JOPOBBIX 0COOEH, OHU MTPOJOIDKAIOT BBIICIATH
OaKTepHH C KaJIOM, MOYOiA, a TAKOKE Yepe3 HOCOBYIO CIU3b U CITFOHY, PACIPOCTPaHsIs
WHQPEKITUIO B OKPYKAIOIIYIO cpey. Takue KHBOTHBIE TIPEACTABISIOT OMTACHOCTh
KaK I IpyTux ocoOel, Tak U U1t MofioaHsKa. KpoMe Toro, Msco 3apakEHHBIX
JKUBOTHBIX M TIPOYKTHI, IPUTOTOBICHHBIC M3 HUX, MOTYT CTaTh MCTOYHUKOM
WHQEKINH, BBI3BIBAs CANBMOHEIIE3 y mojei. OCOOBIi pUCK CYIIECTBYET IS
pabOTHHUKOB MSCOKOMOHWHATOB, KOTOPHIE MOTYT WH(MUIUPOBATHCS MpH yboe
JKUBOTHBIX WJIH pa3zienke Ty [8].

Bo30yauTensMu HO30KOMHAIBHOTO CalbMOHEIIE3a SBISIOTCS
cnenu(uIecKrie TOCHUTAIbHBIE MTAMMBI CAIbBMOHEIUI, KOTOPBIE OTINYAIOTCS
BBICOKOH yCTOWYMBOCTBIO K aHTHOMOTHKAM, PE3UCTEHTHOCTHIO K OOBIYHBIM
O6akTepruodaraM U M3MEHEHHBIMHA OMOXMMHUUYECKIMHU XapaKTEPUCTUKAMU.
HauGonbmee 3HaUYeHWE B Pa3BUTHH BHYTPUOOIBHUYHBIX HH(DEKIUH HMEIOT
mraMmsel S. Typhimurium, S. Enteritidis, S. Virchow, S. Infantis, S. Haife u psn
IPYTUX.

OCHOBHBIMH HCTOYHHKaMH WHQEKINH U pe3epByapaMu BO30yauTemneit
SIBIIAFOTCS TTAIIMEHTHl U OAKTEPHOHOCHUTEINH, MPEObIBAIOIINE B CTAIIMOHAPHBIX
yupexaeHusIx. Hanbonpmuii puck 3apaxxeHus HaOIIOJAeTCs Cpelau IeTe
miamgme 1 roma, 0COOCHHO Cpear HOBOPOXKICHHBIX, a TAKKE CPEIH B3POCIBIX,
HAXOAMINXCS B XUPYPTUUSCKUX U PEaHUMAIIMOHHBIX OT/ACTCHUSX. Y S3BUMBIMU K
WHQEKITUH SBIITIOTCS TIOXKIUTBIC JTFOIN U TTAIIUEHTHI C TSDKEBIMA 3a00JICBaHUSAMH,
TIPUBOASIIIIMHA K 0CTIa0JICHNI0 MMMYHHOH CHCTEMEI.

[Tpu HO30KOMHUATEHOM CaJbMOHEIIe3¢ HHPEKITHA MTepeaaéTcss HECKOIBKIMHU
MyTSIMA: BO3AYIIHO-IIBIICBEIM (Yepe3 BABIXaHUE BO3AyXa, COACPIKAIIETO
MIBUIEBBIE YACTHIIBI C CallbMOHEIIaMH), KOHTaKTHO-OBITOBEIM (depe3 o0mime
MIPEeIMETHl 00MX0/1a, TIOCYAY W HECOOIIOICHNEe TUTHEHBI IEPCOHAIOM), a TaKXKe
ATMMEHTAPHBIM (depe3 3arps3HEHHYIO MHUIILY).

DTOT THUN CalbMOHEIIE3a YaCTO CONMPOBOXKIACTCS IIHUTEIbHBIM
WHKYOAIMOHHBIM TIEPHOJIOM, KOTOPBI MOKET BapbUPOBAThCS OT § 10 43 mHEi.
3abo1eBaHe MOKET MPOSBIATHCS PA3THYHBIMA (hOPMaMHU — OT OECCHMITTOMHOTO
HOCHTENECTBA 10 BBIPAKEHHBIX KHUIIECYHBIX PACCTPOMCTB, a B Ooiee THKEIBIX
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Clly4asiX pa3BUBAIOTCS I'eHepalu30BaHHbIC (HOPMBI HH(EKIMU U CENTHYESCKUE
oclokHeHus [9].

JlaHHOe 3a0ojeBaHHE MPEACTABIACT Yrpo3y Ui OOIIECTBEHHOIO
30PAaBOOXPAHEHUs W 3aTparuBaeT ysA3BUMbIC I'PYIIIBI HACEICHUS — 3TO JICTH,
MIOXKUJIBIE, A TAKXKE JIIOAU C OCIA0JIEHHBIM HMMYHUTETOM. [loaToMy OoJblioe
3HaYeHUE UMeeT MPo(UIIaKTHKa caJbMOHeIe3a.

OnuH n3 3QPEeKTHBHBIX METOJO0B MPOMHUIAKTHKU CaJbMOHENIE3a —
CaHHMTapHOE NPOCBEIICHUE HaceleHus . PaboTHHKH cdepbl 0OIIECTBEHHOTO
NUTaHUSA JOJDKHBI OBITH XOPOIIO OCBEIOMIICHBI O CallbMOHEIUIE3e U ero
npoUITAKTHKE, YTO SBISETCS HEOTHEMIIEMOH YacThIO MX THMTHMEHUYECKOU
MIOATOTOBKH.

['urueHnveckoe MPOCBEIICHHEe BKIOYaeT B ce0s MUPOKUU CHEKTP
MEpPOIPUSTHIA, HAIIPABJICHHBIX HA HHPOPMUPOBAHHE HACEIICHHS O CAIbMOHEILIE3€,
ero CUMIITOMax U Mepax NpoQIakTHKU. I 3TOro HCIOIB3YIOTCS pa3iIHYHbIe
KaHaJbl, TAKHE KaK CPeJCTBa MaccOBOHW MH(OpManuu, nHHOPMAHOHHBIE
JIMCTOBKH, IUIAKATHI, OFOJIETEHH, 4 TAKKE HHINBHIyaJIbHBIC OECe/IbI C ITAllMeHTaMH
u npyrue Gopmbl OOMEHHA. DTH Mepbl HIPAIOT KIFOYEBYIO POJb B CHIKCHHH
puHcKa 3apaxxeHns1 1 3)PEKTHBHOM KOHTPOJIE 33 PACIIPOCTPAHEHUEM 3a00JICBAHUS.

Psan mpodunakTuyeckux Mep yke MPOBOIUTCS MJIs YPeryJlnpOBaHUS
pacnpocTpaHeHus caJbMOHEIUIE3HON HH(eKmu. Hanpumep, npoduiiakTuueckuie
MEPOIPHSATHS OCYILECTBIISIOTCS BETEPUHAPHOI M CAHUTAPHO-OIUIEMHOJIOT HYECKON
ciryk0aMHu, KOTOpbIE MPOU3BOAAT KOHTPOJIb 3a MscolepepabaThiBaroleit
MPOMBIIUICHHOCTBIO, IPEANPHATHAMH OOLICINTA (TEXHOJIOTHYECKHM IIPOLIECCOM
NIPUTOTOBJICHUS, XPAHEHUEM U NPOJayKel TOTOBOW HPOMYKIUH), OpraHu3anuen
MIUTaHUs B JIOMIKOJBHBIX 1 00Pa30BaTEIbHBIX YUPEKIACHHSAX.

CaHUTapHO-IIHIIEMHOJIOTHYECKas CIIyK0a OCYIIECTBIISIET KOHTPOJIb 32
MIPOBEJICHUEM PETYIISIPHBIX 00CIIeIOBAaHMI COTPYIHHKOB Ha NTHLE(PaOpHKaX, B
YUPESIKACHUSIX OOLIECTBEHHOTO IUTAHUS M TOPIOBIIH, & TAKIKE B ICTCKHX Calax U
JPYTUX aHAJOTUYHBIX 00BEKTaX.

KiIro4eBbIM 3J€MEHTOM NMPOQHIAKTHKN BHYTPUOOIBHUYHBIX HH()EKIHH
CaJIbMOHEIUION B MEIMIMHCKUX YYPEKICHUSX SBISICTCS CTPOTas peau3alus
CAHHUTAPHO-TUTMEHUYECKUX CTAHIAapTOB M HOPM, a TaKXe COOJIoJeHUe
NPOTHBOSMUIEMUYECKOTO PEXHMa, COOTBETCTBYIONIEr0 aKTyalbHBIM
HOPMAaTHUBHO-IIPABOBBIM aKTaM.

BaxHBIMH NPODMIAKTHYECKMMU MepaMH Ha O00BEKTax OOIIECTBEHHOTO
IIUTaHUS M B JOMAIIHUX YCJIOBHAX SIBIISIOTCS COOJIIOJICHHE MPaBHII XPaHECHHS
MPOJYKTOB, IPEIOTBPALLICHHE TIEPEKPECTHOrO 3arPS3HEHUS ITPU IIPUTOTOBIICHHH
LY, PETYJIIPHOE COOIIOJICHUE JTMYHON THTHEHbI, HCIIONB30BaHNUE OTICIBHBIX
Ppa3enouHbIX JOCOK M HOXKEH JUIS pa3Jiesku mpoaykTos [10].
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JLiist cokpareHus ciyvaeB 3apakeHHs CaTbMOHEIUTON TPEOYIOTCSI HEKOTOpBIE
MMOIXOJbI: TepMHUYecKas 00paboTKa, CyImIKa MPOAYKTOB, MOBBHIIICHUE HX
KHCJIOTHOCTH, BaKI[MHALIMS CKOTA.

Tak kak calbMOHENJa OYEHb YyBCTBHUTEIbHA K TEIy, Hambolee
3¢ PEKTUBHBIM H PaCIPOCTPAHEHHBIM METOIOM €€ YCTPaHEHHUS SBISICTCS TEIUIOBAS
o0Opabotka. HarpeBanne B xadecTBe Mephl OE€30MIACHOCTH MOXKHO TPUMEHSTH
BO MHOTHX (hopMax, BKIIOYAsl KHUIITIYCHHUE, KOHCEPBHUPOBAHNE, TACTEPU3AIIUIO,
OOBIYHBII HAarPEB B TyXOBKE, MUKPOBOIHOBEIN HAarpeB u MHOroe npyroe [11].

BriBoabI

Takum 00pa3oM, U3 CTATUCTUYCCKHUX NAaHHBIX M3BECTHO, YTO OBICTpee
BCEr0 CabMOHEJUIE3 PacIpOCTPAHSIETCS B PAa3BUTHIX cTpaHax. Hambombmryro
OIIACHOCTH JIJISI HACEJICHUSI TIPEICTABILIIOT IITaMMBI S. enferitidis u S. typhimurium,
obrajaroniue BHICOKOW YCTOWYHMBOCTHIO K COBPEMEHHBIM aHTHOMOTHKAM.
KazaxcTaH XOTh U OTHOCHTCSI K CTpaHaM C HU3KAM YPOBHEM PacCIpPOCTPAHCHHS
CaJTbMOHEIIE3a, HO C KKIBIM TOAOM 3a00JIeBaeMOCTh PACTET. DTO MOXKET
OBITH CBS3aHO C HEJAOCTAaTOYHOW MH(DOPMHUPOBAHHOCTHIO HaceneHus. [lytu
K€ pacupocTpaHeHHs 3a00eBaHUS pa3audyHbl. UemoBeK 3apa)kaeTcs IMpH
YHOTPeOICHIH B TIUIITY CHIPBIX SIHIT, TTIOXO0 00Pad0TaHHOTO Msica, IPH HEMPaBHITEHOM
pa3zenke Ty OONBHBIX JKHBOTHBIX M OT OONBHBIX JIFOZCH, OaKTepHOHOCHTEICH.
CanpMOHENNE3 MpeACTaBIsAeT OONBIIYIO Yrpo3y Jis HaceneHus. [loaTomy
HEOO0XOUMO YCHIIUTh KOHTPOIb CAaHUTAPHO-IIHIEMHOIOTUIECKON CITy>KOBI, a
TaK)Ke 3aHIAThCS TMTHEHUYECKUM BOCIHMTAHHEM HACEJICHUsS IS AalbHEHIIEro
MIPEIOTBPAILICHHUS POCTA 3200I€BAEMOCTH CaTbMOHEIIIE30M.
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CAJIMOHEJJIE3 SIIMAEMHUOJIOI'UACHI
KOHE OHBIH AJIABIH AJTY

bByainei manoa xanvix apaceinoa scyknansl aypyiapobiy MapaiyblHbly
aumapnvikmati ocyi oaikanaovl. Onapoviy iuinoe OaKmepusiivlk aypyiap
MoObBIHOA eKIHWI OPLIHObL PEeKATbOBI-AYbIZULA JHCOMEH OepLiemin OmKip
iwex ungexyusiapol anradsl. Bencendi mypde oamvin Keie JHCamrKaH
MyHOal iwex uHgexyuarapvina caivmonennes sxcamaosl. byn aypy
COHbIMEH Kamap «OpKeHuem aypyvi»oen amanovl. OumkeHi, oHvly KeH
mapanzanvl COHUANLIK, Kazipei yakeimma 0i3 uH@eKyusHbl Jcoio mypaivl
emec, mek aypyoviy 0eqeelin momMeHoeny mypaibl aumvlin OMblPMbi3.

Ungexyus kos3i Heeizinen Kycmap MeH aybliulapydulbliblk
Jrcanyaprapwi bonvin madwsliadsl. byn decenimis, adam Kyc emineH, ipi Kapa
MANOAH, WOWKAOAH, KOU emiHeH, COHOAl-aK, OAIbIK Ma2amMOapblH, Mayblk,
Ka3 JCYMBIDIMKANAPLIH JHCOHE CYM OHIMOEDIH Jicey apKblLibl HCYKMbIPYbl
MYMKIH.

Tapanyvinwiy He2izei 2HcON0aPLL MAMAK HCOHE Cy. Anarioa, mypmvicmbix,
OaLIanbIC JHCOTbL, COHOAU-aK aya wanvl 00aysl Mymkin. Coxabl JHeblioapol
«aypyxama» canrbMoHeNesi aumapaviKma ocmi.

Ungerxyusnviy 6epiny paxmopwi kebinece apmypii ke30epoeH
KatuHamlimazan cy 6onvin mabwiiadvl. Conoaii-ax, adamoapaa aypy
Kycmap MeH dcanyapirapoan Hemece mdacblManioayubliapoan molabl3
bavnanvicma, Kymimmen mixenetl 6aiiaHblcma 6012aHOa JHey2ybl MyMKIH.

Canomonennes moceneciniy ezexkminiei Keneci Oenciiepmen
AHBIKMALAODL: JHCO2aPbl CHLPKAMMAHYUBLIBIK, JHCUI AYPYXAHATWLINIK
owakmap, caibMOHeLLIAIapObly aHmuduomukmepee meosimoiiizi,
JIOKANU3AYUANAH2AH (POPMANAPObIY AVbIPIbIEbL.

Aypyoviy ecyi bipkamap cebenmepee 6aiiaHbICmbl OOl MYMKIH:
MAN WaApyaublivleblibly KapKbIHObLIbI2bl, OHIMOI camyOblly dyKbiMbl
MeH cunamol, eioep apacbinoaabl IKCNOPMMbIK JHCOHE UMNOPMMBIK
bauianbLICmapobly Keyerol, COH0all-axK KOUL-KOH NPoyecmepiniy memenue
ayipavlebl.

Maxanaoa onemoe sicone Kazaxcman 6ouvinwa canibmoneniesben
CLLPKAMMAHYWBLILIKIMbIY INUOEMUOTOUSTBIE HCA20Alibl Mypaibl
depexmep YCbIHbLIObL, JCYKNATbL AypyOblH bepiy mociioepi myciHOIpinoi,
anoviy any 6otbIHWA YcolHbIcmap Oepinoi.

Kinmmi ce3z0ep: HO30KOMUANBObI CAbMOHENLES, IK302EHOIK ceDy,
me3imoi wmamoap, bakmepusi MacvlMaidayuibl, aidblH ALy Wapaiapbl,
2ucueHanvlK mopoue.
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EPIDEMIOLOGY OF SALMONELLOSIS AND ITS PREVENTION

Today, there is a significant increase in the spread of infectious
diseases among the population. Acute intestinal infections that are spread
by the faecal-oral route rank second among these bacterial diseases.
Such intestinal infections, which are actively gaining momentum, include
salmonellosis. This disease is also called the "disease of civilization. " After
all, it has spread so widely that currently we are not even talking about
eliminating the infection, but only about reducing the incidence rate.

The source of infection is mainly birds and farm animals. This means
that a person can become infected from poultry, cattle, pigs, and sheep, as
well as by eating fish, chicken, goose eggs and dairy products.

The main routes of transmission are food and water. However, contact
and household transmission are possible, as well as airborne dust. In recent
years, "hospital” salmonellosis has increased significantly.

Unboiled water from various sources is often a factor in the
transmission of infection. Direct infection of people from sick birds and
animals or from carriers through close contact and care is also possible.

The increase in morbidity may be due to a number of reasons:
the intensification of livestock farming, the scale and nature of sales of
products, the expansion of export and import ties between countries, as
well as the extreme severity of migration processes.

The article presents data on the epidemiological situation of the
incidence of salmonellosis in the world and in Kazakhstan, explains
the methods of transmission of the infectious disease, and provides
recommendations for prevention.

Keywords: nosocomial salmonellosis, exogenous seeding, resistant
strains, bacteria carrier, preventive measures, hygiene education.

49



TopaiireipoB ynuBepceutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscer. Ne 3. 2024

SRSTI 34.27.01

https://doi.org/10.48081/BVGL6811

*Atiqullah Sarwari', Mohammad Hassan Hassand?,
Abdul-Bari Hejran’, Uzair Mohammad Kakar*
3Helmand University, Afghanistan, Helmand;

*Kandahar University, Afghanistabn, Kandahar;

*Logar University, Afghanistan, Logar;

1234 A]l-Farabi Kazakh National University,

Republic of Kazakhstan, Almaty.

'ORCID: https://orcid.org/0009-0002-8430-5831
*ORCID: https://orcid.org/0009-0008-3747-0993
*ORCID: https://orcid.org/0009-0000-0443-0305
*ORCID: https://orcid.org/0009-0007-9632-5684

*e-mail: Atiqullahsarwari91@gmail.com

TYPES OF TRANSPOSONS AND
THEIR USAGE IN BIOTECHNOLOGY

Manure-derived antibiotic resistance genes (ARGs) pose a significant
environmental concern, and understanding their dynamics in soil is crucial
for effective management. This study examines both short- and long-term
ARG accumulation in soil with a 40-year history of manure application.
While initial manure introduction led to a spike in ARG abundance, resident
soil bacteria eventually out-competed manure bacteria, resulting in ARG
dissipation within a year. Over four decades of annual manure application,
linear or exponential ARG accumulation occurred, with shifis in associated
bacteria compared to short-term dynamics. Discontinuing manure
application led to a decline in most ARG levels eleven years later, though
they remained elevated. This systematic exploration of historical ARG
accumulation provides insights into factors influencing their persistence
in manure soil. Bacterial transposons, mobile genetic elements, play
pivotal roles in biotechnology, facilitating precise gene manipulation for
synthetic biology, genetic engineering, and industrial applications. These
tools enable the development of microbial organisms with enhanced traits,
impacting agriculture, environmental cleanup, and biofuel synthesis. In
synthetic biology, bacterial transposons serve as gene delivery vehicles,
allowing the creation of artificial circuits and pathways, revolutionizing
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pharmaceuticals, bio-derived chemicals, and other biological products.
Additionally, they contribute to directed evolution studies, accelerating the
discovery of new enzymes and the development of strains with desired traits.
In medical biotechnology, bacterial transposons play crucial roles in gene
therapy and therapeutic protein production, offering potential solutions
for genetic abnormalities and diseases. The ongoing advancements in the
biotechnological applications of bacterial transposons underscore their
indispensability for diverse research and development efforts.

Keywords: Transposons, Transposase, Insertion sequences, Antibiotic
resistance, and Horizontal Gene Transfer.

Introduction

DNA segment known as a bacterial transposon, also referred to as a
transposable element, could move around inside the bacterial genome. This
mobility is coordinated by enzymes as the transposases, which are the catalysts
of transposition. This is where bacterial transposons play an essential role in
bacteria evolution driving genetic variability, adaptations, and acquisition of
new attributes [1]. At their core, bacterial transposons can be broadly classified
into two main types: simple transposons, mostly composed of IS elements, and
more complicated transposons that frequently carry a variety of additional genetic
material. The development of these elements reflects the variety of their functions
and methods of action. The mechanisms governing transposition can be categorized
into two main types: cut and paste and copy-paste. In cut-and-paste transposition,
the piece of DNA (transposon) is removed from where it was found and inserted
into another location in the genome along with target site duplications. In copy-
and-paste transposition, a duplicate of the transposon is produced and inserted
elsewhere on the genome which leads to increase in transposon copies.

Bacterial transposons do not limit their effects to the reorganization of
a genome. They are critical for the evolvement of genetic diversity among
bacterial populations and allow them to adapt quickly to different environments.
Furthermore, transposons are essential for horizontal gene transfer, which allows
genetic material to be transferred from one organism or species to another [2]. This
introduction to bacterial transposons covers their structural diversity, transposition
methods, and uses in bacterial evolution and adaptation as a preamble to a thorough
study of these organisms. Indeed, understanding the functioning of bacterial
transposons is essential for deciphering the intricacies of bacterial genetics, with
implications spanning from fundamental microbiology to biotechnology and
medical fields [3].
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Materials and methods

A cell biologist studying this important and fundamental topic Transposons,
or «jumping genes,» are mobile DNA sequences that reposition themselves within
a genome; they play a role in genetic evolution and adaptation in organisms such
as bacteria. They are categorized into simple and complicated arrangements and
can travel through cut-and-paste or copy-and paste modes of motion. The catalyzer
of transposons excision and insertion is the enzyme transposase which serves as
a target for the manipulation in biotechnological practice. Such tools allow for
genetic modification, functional genomics, vector creation, metabolic pathway
enhancement and site-specific insertion. The way I performed the research was by
referring to different scientific and academic sources, such as academic articles,
and other research information, so mostly I used the scholarly essay method.

Results and discussion

Bacterial transposons are genetic elements, which help in maintaining
the genetic diversity and adaptation of the bacterial genome. Transposons are
categorized according to their structure and function with the principal forms being
insertion sequences (IS elements) and complex transposons. These transposons
have inverted repeats and target site duplications. Their size range and type of
content differ, with their input methods being cut-copy or copy-paste [1].

Simple Transposons

IS Elements, or Insertion Sequences

ARE elements being a necessary part of bacterial transposons, which
contributed significantly to mobility and recombination of genetic material in
bacterial genomes. They include TIRs and a transposase gene, which are short,
inverted DNA sequences located at each end of the IS element. The transposase
is one of the essential enzymes encoded by the IS element and functions in
catalyzing excision of the IS element from its original genomic site and insertion
into a new target location. The TSDs are the result of IS elements by creating
targets site duplications within a genome through cut-and-paste and copy-and-
paste mechanisms [4, 5].
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Figure 1 — The IS element carries a single ORF encoding transposase, which
cuts and removes it from the chromosome or plasmid. As it moves, it finds
target sites for insertion, producing staggered cleavage and sticky ends.
This DNA proofreading mechanism results in target site duplication,
with one copy of the target DNA on either side

Composite Transposons

Genomic rearrangement occurs due to the transposons, which are mobile
genetic elements found in the DNA of some species. Mobile genetic elements
or ‘jumping genes’ are the transposons, which are DNA segments that can hop
around in the genome. It is a unique variety of transposon which integrates two
IS elements along with the core region. These transposons typically encode many
genes for metabolism, pathogenicity, or even antibiotic resistance [7].

Composite Tns reported to include the sequential, composite transposon, Tn5,
Tn10, Tn9 and so on; The four major composite Tns are including the Tn903,
Tn9, (ampicillin), and also tetracycline in bacterial antibiotic resistance especially
of Escherichia coli [6].

TnS

Tn5 is a gene comprising resistance genes to neomycin/kanamycin, bleomycin,
and streptomycin which are present in Gram-negative bacteria like Methyl
bacterium, Agrobacterium, Caulobacter, Acinetobacter and Pseudomonas. By
inhibiting the IS50 Tase activity, Hfq molecule as an RNA binding protein and
gene expression regulator can stop Tn5 transmission in E. coli. It could also block
Tn10 transfer and act as an IS10 Tase inhibitor, thus reducing drug resistance in
E. coli [6].
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Tn10

Tn10 is a tetracycline-resistant gene controlled by ISIOR and IS10L, which
include tetA, tetR, tetC, and tetD resistance genes. It establishes a Shigella flexneri
efflux system and is present in Proteus, Pseudomonas, Salmonella, Klebsiella,
and Vibrio. Non-replicative transposition mechanism is found in Tn5 and Tn10,
while IS50 and IS6 make up the family of IS4. Additionally, Tn10 transposition
regulation is accompanied by H-NS and IHF processes depriving Tns from its
abilities to shift and determine the antibiotic resistance of bacteria [8].

Transposon, Tn10
L

| 9,300 bp |
|| 1,400 1,400
bp J-— 6,500 bp bp
R | I | -
1S20L Tetracycline 1520k
resistance
Inverted gene (TcF) Inverted
repeats repeats
of IS of IS
element element

L 1 L - ]

T
L Inverted IS el l

Figure 2 — Tn10 Composite transposition occurs when adjacent IS elements
form, enabling transposition when working together, like Tn10, which includes
transposase and antibiotic resistance genes

Tn9

Tn9 is a transposon that carries the cat resistance gene - chloramphenicol
acetyltransferase, and IS1 flanks this. Besides, IS1 represents one of the first and
smallest ISs in bacteria (having less than 770bp). IS1 contains two ORF named
insA and insB and carries resistance to chloramphenicol [8].

Non-composite transposons

Apart from composite Tns, different members of the Tn3 family are “non-
composite” and represent carriers of antibiotic resistance genes such as tnpA and
tnpR flanked by IRs. Such Tns are extremely important in the genome evolution of
bacteria and the spread of antibiotic resistance. The majority of the non-composite
Tns are members of the Tn3 family that has subfamilies such Tn21, Tn501, Tn5393,
Tn7, Tn5403, and Tn1721. Important non-composite Tns include Tn5053, Tn5041,
Tn5652, Tn1013, Tn5036, Tn5541, Tn5090, Tn5060, Tn5051, Tn1331, Tn4430,
Tn5044, Tn5563, and Tn402 [6].
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Tn3

Tn3 is an important bacterial Tn that has two genes, tnpA and tnpR, and a
length of 5000 bp. It has the ampicillin-resistant gene and is found in both Gram-
negative and -positive bacteria. Tn3 also has blaTEM-1 B-lactamase genes in
Gramnegative bacteria. It has a recombination site and is bordered with IRs [6].

Transposon, Tn3

e 4,957 bp >

| tnpA tnpB bla ;

! | \ | )

= . ol

| Transposase p-lactamase
Left inverted Resolvase Right inverted
repeat (38 bp) repeat (38 bp)
mRNAs

Figure 3 — Tn3 is a non-composite transposon of Skbp which contains three
gene for beta-lactamase (bla), transposase (tnpA) and resolvase (tnpB)

Tn7

Tn7, identified in E. coli 97 is a protein that is 14,000 basepairs long with
sequences of Tn7R and Tn7L. It produces five transposition proteins: TnsA, B,
C, D and E. Tase contains two subunits, which are TnsA and TnsB, indicating
the terminal sequences in Tn7. ATP hydrolysis, TnsC regulates transposition of
Tn7. TnsD and TnsE proteins mediate the recognition of the target site for Tn7
transposition, encouraging Tn7 recombination by promoting its transposition.
Most antibiotic resistance genes are transported by Tn7 that leads to trimethoprim,
streptomycin and spectinomycin resistances [6].

Complex Transposons

Complex transposons are a class of mobile genetic elements and as complex
transposons, they take part in the transmission of gene material across the
genome Transposons that are complicated are larger and more complex in their
structure than simple transposons. They frequently harbor other genes, including
those involved in enzyme-related processes [9].

Multiple genes: Unlike simple transposons, which generally comprise
a transposable gene and repetitive sequences, complex transposons include
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additional genes within the structure of the transposon. These supplementary
genes are highly contrasting and could encode processes that include antibiotic
resistance, virulence aspects or metabolic enzymes [9].

Reversed Repeats: Just like other transposons, complex transposons often
have inverted repeat sequences at their termini the excision and integration of the
transposon are facilitated through recognition by the transposase enzyme [10].

Transposase: Complex transposons as simple transposons that rely on the
activity of enzyme transposase to catalyze their movement in the genome [10].

Direct Repeats: Besides the inverted repeats at transposon ends, some
complex transposons form direct repeats at the target site after insertion. This
is brought about by staggered cuts that are made in the integration process [9].

Integration and Excision: Like all transposons, complex ones undergo
a process of excision from one position within the genome and insertion into
another. This mediation is done by the transposase enzyme [11].

Large Size: Complex transposons are significantly bigger than simple
transposons and they sometimes reach over 10 kilobases in length. The
incorporation of more genetic information is possible thanks to their larger size [9].

Complex transposons are widespread among different organisms, such as
bacterial kingdom where they have been widely investigated for their contribution
in transmission of antibiotic resistance genes. Complex transposons harbor several
more genes which help in making the host organism adapt well in different
environments by giving them a selective edge [12].

Mechanisms of Transposition

Cut-and-Paste Transposition

Cut-and paste move is a conservative means where transposon moves in
genome without copying. This process is mediated by the transposase enzyme
and incorporates recognition and excision, transposon-excision complex formation
and integration. The original DNA sequence retains its integrity and hence, no
duplication occurs. This mechanism is prevalent in bacteria where transposons
carry the antibiotic resistance genes and adaptive traits. It differs from replicative
transposition, which constructs a duplicate of the transposon. The understanding
of cut-and-paste transposition is essential in studying genome dynamics and
evolution [13].

Copy-and-Paste Transposition

Transposition by copy-and-paste is a replicative mechanism, in which
transposons migrate within the genome, leaving behind a double-stranded DNA
copy of the original transposon. The transposase enzyme facilitates this reaction,
which leads to amplification of the transposon. This mechanism is widespread
in eukaryotic organisms such as plants fungi and animals and represents critical
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data for evolution genome diversity and trait spread. It also has consequences for
the field of genetic engineering and biotechnology that makes use of transposons
to insert foreign genes [13].

Function of Transposons in the Genomes of Bacteria

Transposons contribute importantly to the evolution of bacterial genomes;
they also help in competence in adaptation and genetic transmission. Transposons
play the following important roles in the genomes of bacteria [15].

Genome Evolution: transposons promote the genome rearrangements and
mutations that can increase the plasticity of a bacterial genome. Transposon
mobility may generate the genetic diversity needed for the bacteria to adapt to
the changing circumstances [15].

Antibiotic Resistance: The most clinically important transmitters of
antibiotic resistance genes to the bacterial populations include the transposons.
These transposons that bear antibiotic resistance genes can switch between
the chromosomes of bacteria and hence they lead to rapid dissemination of
refractoriness [16].

Virulence Factors: Transposons that encode for the virulence genes promote
the bacteria pathogenicity. Transferring transposons with the virulence genes can
enable bacteria to colonize and infect host livings [17].

Metabolic Adaptation: The transposons can also have many genes linked to
the metabolic pathways so that it is possible for the bacteria in changing nutritional
environments. This is the foundation of bacterial metabolic versatility in the
fluctuating habitats. Thanks to transposons, the genomic islands can sometimes
contain gene clusters that are associated with special functions such as symbiosis;
pathogenicity or even metabolism [15].

Horizontal Gene Transfer: Horizontal gene transfer is the mechanism of
the genetic material in other organisms which is promoted by transposons. This
mechanism allows the bacteria to acquire new features, promoting their adaptation
and evolution [18].

Regulation of Gene Expression: Due to insertion or excision they could
control the expression of genes that neighbor them by laying an influence on
adjacent genetic matter [18].

Applications and Implications of bacterial transposons

Bacterial transposons can be successfully used in many areas such as genetic
research, medicine and biotechnology, agriculture. They are broadly utilized for
insertional mutagenesis, which is possible to study the gene function. They also
have a vital function in antibiotic resistance research, which helps to comprehend
and combat the spread of antibiotic-resistant genes. Essential genes in bacterial
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genomes can be identified through transposon mutagenesis, giving information
about the physiological processes of bacteria and thus potential drug targets.

Transposons have applications in biotechnology where they are used for
genetic manipulation, injecting foreign genes, or modifying native ones, depending
on the purpose. They also create mutant libraries of bacteria that are genetically
diverse and may be selected for desired phenotypes or utilized in large scale
experiments [20].

Research about transposons in bacteria helps us learn about bacterial evolution
and genome dynamics. Horizontal gene transfer studies also benefit from the
use of engineered transposons for targeted gene delivery in genetic therapy
experiments. Transposon-transferred modification through engineered bacteria
can help in bioremediation processes for improving the degradation of pollutants
or contaminants.

Scientists have developed transposon-based genetic tools, enabling greater
precision and control over manipulating bacterial genomes. It is important to
understand these applications as they are a source of scientific [19].

Conclusion

Applications of bacterial transposons range widely across many scientific,
medical, and biotechnological practices. In genetic studies, antibiotic resistance
mechanisms, biotechnology, and genetic engineering they have been used. They
have significantly contributed to defining bacterial physiology and genes
essential to their functionality by insertional mutagenesis. They are also applied
in biotechnology for genetic engineering, allowing the addition of alien genes
or the change of native ones. They have also been applied in horizontal gene
transfer, shedding a light on the genome evolution of bacterial cells and the
acquisition of new traits through genetic transfer. They have also been used
to generate mutant libraries, which are important tools for selecting necessary
phenotypes and elucidating gene function as well as aiding in bacterial composition
analysis. In addition, transposons have been essential in the understanding of
evolutionary events in bacterial genomes owing to their function of relocation
and altering genomic architecture that drives adaptation by bacteria to changing
surroundings. They are also studied for bioremediation and environment, as well
as gene therapy that serves to deliver therapeutic genes into target cells. But
transposons use presents ethical concerns about the long-term effects, unintended
consequences and genetically modified organism release biosecurity risk.
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TPAHCHO30OHAJAPABIH TYPJIEPI )KOHE OJIAP/JIBIH
BUOTEXHOJOI'UAJA KOJJAHBIJTYBI

Koenynen anvinean anmubuomuxmepee mesimoinix cendepi (ARGs)
anumapablKmai 9K0A02UANLIK ANAHOAYUBLILLE MYOblpadbl JHCOHE
01apobly MONvIpaKmazvl OUHAMUKACHIH MYCIHY MUiMoi dackapy yuin
eme manvi30vl. Byn 3epmmey koHOI Kon0anyovly 40 JHColiObIK mapuxvl
bap monvipakma Kvlcka dcone y3ax mep3imoi ARG dcunaxmanyvin
sepmmetioi. bacmankel koyoi eneizy ARG Mmoaublivi2biHblY 6cyiHe
oKenodi, bipax pesudeHmmix monvipax O6axmepusiapsvl AKbIPpbIHOA
KOH OAKmMepusiiapvlH JHCeHin WblKmol, HOMudicecinoe Oip KHcoll iwiHOe
ARG ouccunayuscol 6010vl. Koipbix dtcoln 00UbL ool calibiHabl KOHOT
KONOAHY, KblCKA Mep3iMOi OUHAMUKAMEH CATILICMbIP2AHOA OAlLIAHBICTbL
baxmepusIapobiy bleblCybIMeH Cbl3bIKMbIK Hemece IKcnonenyuanrovt ARG
HCUHAKMATYbI OPbIH al0bl. KeHOI Kon0anyovl moKmamy o Oip J#culioaH
ketiin ARG Oeneetinepiniy Kenwinieiniy memenoeyine okendi, oipak onap
arcoeapel bonvin Kana 6epoi. Tapuxu ARG scunakmayvinvly Oyn scyiieni
sepmmenyi o1apovly KOHOI MONLIPAKMA CAKMALYbIHA dcep ememiH
¢daxmopnap mypaner mycinix bepedi. bakmepusnvlk mpaHcno3oHoap,
JHCHLIINCHIMABL 2EHETNUKATBIK dNeMEeHmmep OUOMEXHON02UA0a MAHbI30bl
PO amKapaovl, CUHMEMUKANBIK OUON02UA, 2eHOIK UHIICEHePUs IHCOHE
OHepKOCINmMIK KoA0anbaniap yulin HaAKmuvl 2eHOIK MAHUNYIAYUAHD
arcenindemedi. Byn Kypanoap ayvin wmapyaublivleblHa, Kopulaean Opmanbsl
mazapmyea JHcone OUOOMbIH CUHME3IHe dcep ememin JHcaKcapmoli2an
beneinepi bap MUKpoOmvlK az23anapovl 0amvlmyaa MyMKIHOIK Oepeoi.
Cunmemurxanevlk 6uon02UsA0a O6AKMEPUAILIK MPAHCHO3Z0HOAD 2eHOl
JHCemMKI3y Kypasvl peminoe Kvlzmem emeoi, Oy Hcacanovl mizoexmep MeH
aHcoN0apobl KHcacayeaa, papmayesmuKaiblk npenapammapobl, OUO-mybliHOb
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XUMUSLTBIK 3ammapobl HcoHe 6acKa 0a OUOI0UANBbIK OHIMOepOI 632epmyee
MYMKIHOIK 6epedi. Conbimen Kamap, oaap 6a2blmmanzan 3801I0YUIbIK
sepmmeynepze yaec Kocaovl, HCaya epmeHmmepoiy auibliyblH HCOHE
Kaosicemmi Oeneinepi 6ap wmammoapovly 0amyvin dcedendemeoi.
Meouyunaneix 6uomexnonoeus0a OAKMePUALIbIK MPAHCHO30HOAD 2eHOIK
mepanusoa dHcone emOiK aKyvl3 6HOIpICiHOe MAKbI30bl PON amKapaobl,
2eHEeMUKANbIK AYbIMKYAAp MeH aypyiapad bIKMUMA uewimoep yColHaobl.
baxmepusnvix mpancno3onoapovly 61OMexHOI0UANBIK KOTOAHYbIHOA2b]
JACAN2ACHIN AHCAMKAH JCEMICMIKmMep 0aapObly dpmypii 3epmmeyiep
MeH MaHCIPUOENiK-KOHCMPYKMOPJIbIK, HCYMBICIAD YUIH Kadcem eKeHiH
Kepcemeoi.

Kinmmi ce3oep: Tpancnoszonoap, Tpancnosasa, eneizy pemminikmepi,
Anmubuomuxmepee me3imOiniK, 2eHO0epOiH Kel0eHeH Mpanchepmi.
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THUIIBI TPAHCIIO30HOB U UX UCITOJIb30BAHUE
B BUOTEXHOJIOTUH

Tenvr ycmotiuusocmu x anmudbuomuxam (ARG), nonyuenuvie us
HAaB03a, NPeocmasusiom coooll cepbe3nylo IKOI02UYECKYIo npobiemy,
U nonumanue ux OUHAMUKU 8 NouGe uMeem peuiaiouee sHavenue Ol
ahpexmuenozo ynpasnenus. B smom uccredosanuu uzyuaemcs Kax
Kpamkocpounoe, maxk u ooazocpouroe naxonienue ARG 6 nouse c
40-nemneti ucmopueti 6HeceHus HAB03A. XOMsl NEPEBOHAUANLHOE GHECCHUE
HAB03a NPUBeno K peskomy yeeaudenuio yuciennocmu ARG, pesuoenmmuvie
nougenHvle bakmepuu 6 KOHEYHOM UMO2e GblMEeCHUIU HABO3HbLE
bakmepuu, umo npugeino K pacceusanuio ARG e meuenue cooa. 3a uemvipe
Odecamunemus exnce200H020 6HeCeHUsl HAB03d NPOUCXOOUNO TUHEUHOe UTU
akcnonenyuanvroe naxonienue ARG co cosueamu 6 accoyuupo8anHolx

Cepus Xumuxo-b6uonocuueckas. Ne 3. 2024

baxmepusix no cpagHenulo ¢ Kpamrkocpounou ounamuxou. Ilpexpawenue
BHECEHUsl HaB03d NPUEeNo K CHUdCeHuro boavuuncmea yposuei ARG
00UHHAOYAMb Jem CHYcms, XOms OHU OCMABGANUCH NOGLIUEHHBIMU.
Omo cucmemamuyeckoe UCCie008aHUue UCMOPULECKO20 HAKONIEHUS
ARG oaem npedcmasnenue o (hakmopax, IUAIOWUX HA UX CIOUKOCHb
8 YHAB0JICEHHOU nouee. bakmepuanbnvle mpancno3onsl, MOOUIbHbLE
2eHemuyecKue 1eMeHmbl, USparonm Kiouegylo poib 6 OUOMexXHOI02UulU,
obnecuas mounvble MAHURYAAYUU C 2eHAMU O CUHMeEemUuiecKou
buonozuu, 2eHHOU UHIICEHEePUU U NPOMBIULCHHO20 NPUMeHeHUs. Dmu
UHCMPYMENMbL NO3BOJAIOM PA3ZBUBAMb MUKPOOHbIE OP2AHUIMbL C
VAVUUWEHHBIMU XAPAKMEPUCMUKAMY, 6AUSASL HA CeNbCKOe XO03AUCMEBO,
OUUCMKY OKpYICcaloweli cpeobl u cunmes buomonausa. B cunmemuueckoil
ouonoeuu bakmepuaibHvle MPAHCHO30HbL CLYHCAN CPeOCmBaMU O0CMABKU
2eH08, N0360JIAs CO30A6aAMb UCKYCCIBEHHbIE YeNn U NYymu, npou3e00s
PeBonoyuUIo 8 hapmayesmure, XUMUYECKUX 8eUecmaax ouoI02UecKo2o
npoucxoxcoenus u opyaux ouonocuueckux npooykmax. Kpome moeo,
OHU CNOCOOCMBYIOM HANPABIEHHBIM UCCIEO08ANUAM IGOIIOYUU, YCKOPSI
OMKpbIMuUe HOBbIX hepMenmos u paspabomxy WmMamMMO8 ¢ HCeraemMblMu
Xapaxmepucmukamu. B meouyunckoti 6uomexunono2uu 6akmepuaibHle
MPAHCNO30HbBL USPAIOM PeWAIoWYI0 POlb 6 2eHHOU mepanuu u
npoussoocmee mepanesmudeckux 0Oeukos, npeoiazds NomeHyuaIbHble
peutenus 05 2eHemu4eckux aHomanuil u 3abonesanuil. [poooaicarowuecs
docmudiceHuss 8 OUOMEXHONOSUUECKOM NPUMEHeHUU OaKmepualbHbix
MPAHCNO30HO8 NOOYEPKUBAIOM UX HE3AMEHUMOCMb OISl PA3HOOOPA3HBIX
uccred08anuil u paspadomox.

Kntouesvie crosa: mpancno3onsi, mpancnosasd, UHcepyuoHHbie
nOC1e008amenbHOCIU, YCIMOUYUBOCHb K AHMUOUOTUKAM, 20PU3OHMATbHBIU
nepenoc 2eHos.
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byn maxanaoa xopaaceinnly dcanyapaap men adamoapea ocepi
mypanwl 90edbuemmepee womy dcacanraovl. Kopwazan opmaza mycemin
KOp2acCblHHbIY Hezi3el Ke30epi Kapacmuipulialvl, 01apOblH [wiHOe
KeJeci cananapovly azvulHObl CYAapbl epeKule Kayinmi 60a6in cananiaobi:
Memannypaus, Memani oHoey, MAwuHa JHcacay, Xumus, Xumus-
Gapmayesmura, myHau-xumus, cipigke, gumomamepuanoap sxrcacay.
Conyevl yakpimma o1emOiK agmomoouns napki ammocgepaza mycemin
KOp2acCblHHbIY He2i32el Ko3i 00bln cananaosl. 1 iump Kop2acebiH OeH3UHIH
orcazy kesinde ayaza 200400 me Kopeacein mycemini aHblKMAanobl.
Kopwazan opmaza Kopaacwvii Kocblibicmapsitbly 00IHYI HOMudicecinoe
onap monvipakma, cyoa JHCUHALIN, O JHcepOeH ociMOiKkmepee, a3biKKd,
00aH a0am MeH HCAHYapaAapObIH A23ACbIHA MAPadob.

JKanyapnapoazul nezizei pusuono2uanbly npoyecmepae KOpeacbiHHbIH
JHc02apbl KOHYEHMPAYUACHIHBIY OCEPIH 3epMMeUmin HcoHe 0aapOobly
MipwiniK opexemine Memanobly Yolmmbl 9CEPIHiY Hezizei cebenmepiH
AMBIKMALIMbIH 3epmmeynepoiy Homudicenepine epexuie Hazap ayoapuliaobl.

3epmmey nHomudicecinoe dHcanyapiapobiy OeHeciHOe KOpadCbIHHbIH
JHCUHATLY pemminiel bencinenoi, ocviaatiuia Oy opeanoap HbiCana-myuleaep
JHCOHE OPSAHUSMHIY UHMOKCUKAYUSA KopcemKiwmepi O0bin maodwuliaobl.
Kopeaceinnviy azzaza asposons ocone wiay mypinoe mycyiuiy Heeizei
2ACONOAPDL: UHSANAYUSNBIK, MEPI JCOHE WbIPLIUMbL KADAMMApP apKblibl.
9Doebu monimemmepoi manoday Hcosapvl KOHYEHMpayusod KOp2AaculH
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mepiniH, OymubiKemmepOoin JHcoHe CyueKmepoiy HacyuaiapbiHa eneoi,
Al COH2bICHIHAH KAAbYULLOi bleblCmblpadbl 0e2el KOpblmbIHObL dcacayed
MYMKIHOIK Oep0i. Kopaacblh mamakma Kanibyuii MeH memip HCemxinikciz
bonzanoa xcone D 0opymeni apmulk, 6012aHO0A ACKA3AH-IULEK HCONOAPbI
apkulLivl cineodi. Cyliekmepoe2i KOp2acblHHbIY JHCAPMBLIAL Wbleapbliy
Kezeni 2 ocvlndan 5 owcvinza Oeiiin. On conoaui-ax bOyupexme, dayvipoa
JHcOHe Matl MiHiHOe ICUHANAODL.

Kopeacuvinneiy nezisei 3epmmenzen ocep emy MexaHusmi OHbulH
oHcacyua MemOoOpanaiapeinbly KypuliblMbl MeH emKizeiumicine acepi,
aman aumKanoa 3pUmpoyum MemOoOpaHacelibly Kacuemmepin o32epmy.
Kopeaacwvin, convimen xamap, eemo2nobunmen epimeumin KOMnieKcmep
my3eoi, cOHObLIKMAaK Ipumpoyummepoiy omip cypy y3aKmbiabl
Kvickapaowvl. O0aw backa, Kop2acvli UOHOAPbl OeTOKMAapObly Cyibheuopu
monmapuwimMer, aman aumKanoa gepmenmmepmen opekemmecin,
MYpaKmol KOCbIIbICMAP — MepKanmuomep my3in, opmypJi pepmenmmix
Jrcytienepoi brokmatimulHel 6eneini.

Ocwinaiiwia, Kop2acvli KOCIILICMAPsbl A0amM dA23acbl Yulin ome
Kayinmi, o1ap sco2apvl OmKizeiumiKKe ue HcoHe spmypi fyHKYUOHAIObL
Jrcytienepee Key ocep emeoi.

Kinmmi co30ep: Kopeacwin Kocwlablcmapbl, mapaiybl, Yblmmboliblebl,
azsaza mycy JHcon0apbl, QuU3UOI0UALTBIK dCepi.

Kipicne

Kopmiaran opra o0BeKTiNEpiHIH KOpPFaCRIHMEH JacTaHybl KaszakcTaH
PecryOnukachIHBIH MaHBI3BI SKOJOTHSIIBIK MPOOIeManapbIiHBIH Oipi OOJBII
TaOBLIA/IBI.

KoprachlH TOMBIpaK MHKPOOpPTAaHU3MJIEPIMEH ©Te Te3 OCeKiTilenmi jkoHe
TOMBIPAKTHIH OPraHUKAIBIK KBIIIKBUIIAPHIMEH OaiIaHbICHIM, ()yIbBOTYMATTHIK
KerneHaep Ty3ei. Kemkeoisik TyHOa maiina 6oFaH kes/ie KOpFackiH 1a OipKaTap
XUMHSIIBIK KOCBUTBICTAp Ty3emi [1, 688-0.].

TonbIpakThlH KOPFACBIHMEH JACTAHYBI OJIApJbIH ©3/IrHEeH Ta3apTy
KaOieTiHiH OY3bUTYbIHA, TEXHOJIOTISUTBIK KYHIBUTBIFBIHBIH (KYHAPIIBUTBIFBIHBIH)
TOMEH/ICYiHE, CAHUTAPJIBIK-TUTUEHAIIBIK CAITACHIHBIH HAIIIAPIIAYbIHA OKETT COFA/IbL.

Cy Koiimanapbl MEH TOMbIpaKTap/a KOPFAChIH YJIBUIBIFBI KOFAPHI aybIp
MeTalIapAblH THIITIK OKiJi 00JIa OTHIPHII, Tipi OpraHU3MACPAC KIUHAKTAJIBIIM,
TpoUKamBIK Ti30CKTEp apKBUIBI ajiaM aF3achlHA TYCIIl, OHBIH MYIIEIepi MeH
JKYHelnepiHe TOKCUKAIBIK 3aKbIM KenTipeni [2, 223-6.; 3, 27-6.].

KopraceiH — ep KbIPTBICHIHIA KeH TapairaH yibl MeTaul. OHbl KeHIHeH
KOJIIaHy KOpIIaFaH OPTAaHBIH JIAaCTaHYbIHA, ajaM ar3achlHa 9Cep eTyiHe
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)KOHE dJIEMHIH KOIITereH aiiMaKTapbhlHJa KOFaMJIBIK JEHCAaYJIBIKTBIH aybIp
npobemManapbiHa 9KEIIi.

byn ynbel ayblp MeTajAblH ar3ara eHy 3aHABUIBIKTApbIH, dCep €Ty
MEXaHHU3MIEPiH, Ke3eKTi TapaJyblH )XOHE LIBIFAPBUIYBIH 3€PTTEY OHBIH
CYTKOPEKTilepTre acep eTyiHIH pyKcaT eTINTeH MIEKTEpiH Heri3aey JKoHe
OHMONIOTHANBIK ocepi Oaranay YIIiH KaxeT. By nepekrep yHeMi KaHAPTHUIBII
OTBIpaJIbl, I OJTAPbI KAIIIbUIAY KIIMMATTBIK JKOHE SKOJOTHSUIBIK XKaF Jailiap eIy
©3TrepiciH, aHTPOIIOTEHIIK dCEPiH KoHe OaKpIIayIap reorpadusaChIHBIH KEHEHIOiH
€CKepe OTBIPHIT, ©3EKTUICHAIPY/Ii Talar eTei.

bya mronmyablH MakcaThl — yJIbl METaJULIBIH aF3aFa 9CepiH, eHy KOJIApbIH,
MylleJaepae )KHHAKTAIBII, MBIFapblIy 3aHIBUIBIKTAphl, COHal-aK OHBIH
KJIETKAJBIK JICHTei/Ie dcep eTy MEeXaHM3MIIEepi Typaisl 6ap IepeKTepi Tainay
60J1BIT TaOBLTAIEL.

MaTtepuannap MeH aaictepi

3eprTey Maceneci OOWBIHINIA FRIIBIMU 91COMETTEPre TEOPUSIIBIK TalAay
xacay. KopracelHHBIH XaHyapiap MEH ajaM ar3ajlapblHa yJIbl 9cepi Typalibl
3epTTENCTiH MaTepHalAapFa IOy )KoHe KOPHITBIHABLIAY : TEKOHCTPYKIIUS dIICi,
aTIePIICTIINS diCi, aCTIeKTITIK TajIay.

Hoartukesep skaHe TAIKbLIAY

JKep KbIpTHICBIHIAFBI KOPFAaChIHHBIH Memmepi 1,6-10° % xypaiiasr xoHe
HETi31HeH raJeHNT, aHIJIe3UT, ePyCCUT CHAKTHI MUHepajgapia MOFbIpIaHFaH.
Kepmeri KopracsIHHBIH xanmbl Kopel 100 MIH ToHHara OaraimaHalbl, OJap
HeTi3iHeH cynbdarTtap Typinae oepinreH. ATMocdepanarbl KOPFACEIHHBIH OpTalia
menrepi 2-10°-5-10 mxr/m®. Kopimaran oprara Tabury Ke31epIeH KbIT CaifbiH
KOPFACBIH JKaHAPTAYJIBIK IIBIFAPBIHIBUIAPEIMEH, TOIBIPAKTBHIH CHIMKAT JKOHE
METEOPHT IIAHAAPHl MEH TEHI3 TY3BIHBIH a’p030ibaapbiMeH 230 MBIH TOHHaFa
JeHiH Tycesmi.

AHTpOMOTEHIK (aKTOPIBIH HOTIKECIHIE OMoc]epaHbIH KOPFACBIHMEH
JIaCTaHyBl 1IITEH XaHATHIH KO3FAITKBILITAPABIH HaiiladaHbUIFaH ra3gapbl
(260 MBIH TOHHA/XKBIN), KOMIpAIH XaHYH (27,5-35 MBIH TOHHA/XBIN),
METAJUTYPTHSUTBIK KOCITOPBIHAAPABIH ic-opekeTTepi (mramMamer 90 MbIH T./5KbIT)
eceOiHEeH KY3€ere achIPBLIaIbL.

KopracbiHMeH NacTaHYIBIH HETi3Ti Ke31 AYHHEeXY3iJiK aBTOMOOHUIb
mapki 6osen TabbuTamsl. Kazipri yakpITTa 9JIeMHIH KONTEreH eiepiHnae
aBTOMOOMIIb OTBIHBIHA TETPAadTHJI KOPFACHIH XKOHE TETPAMETHJI KOPFachIH
CHSIKTBI JIKWJI KOPFACBhIH KOCHAJapblH KOCY HOTHKECIHAE KOpIIAFaH OpTaHbIH
KOPFAChIH KOCBUIBICTAPBIMEH JIACTAaHYbIHA KOIl KOHIN OeiiHeni. ABTOMOOMIb
KO3FAJTKBILITAPBIHBIH LIBIFApbIHABUIAPEl aTMOC(pepaHbl MallblpaHKbl
KOpFacBIHMEH OaiBITa/Ibl, O TOMBIPaK OeTiHze (k07 OOHBIHAAFEI alMaKTa) YCak
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KaTThI OOJIIEKTep TYPiHE IIeTre i HeMece ayaaa adpo30Jb TYPIiHAE CaKTalaIbl.
| muTp STHICHTeH OCH3MHIH *KaFy ke3iHae ayara 200—400 Mr KOpFackIH TYCEIi.

AybIp MeTanap KOCHIH/IBIIAPBIHBIH KOPIIaFaH OpTaFra TYCy HOTIKECIHEe
OJIapIbIH TOIBIPAK, MIEH Cy/a JKHHAIYBI XKYPEAi, ajl 0JlaH oJap eciMAIKTep MeH
a3bpIKTapFa aybICa/ibl.

Kemix kem XypeTiH MarucTpajibldapAblH MAaHBIHIAFbl TONBIPAKTa
1 xr romeipakka 1000 Mr KOpFachIH KHHATYBI MYMKiH. TOMBIPaKTHIH KOPFACEIHMEH
¢oH neHreitineHn 7—15 ece XOFaphl JJaCTAHYHI JKOJIIAH 1—5 M KaIIbIKTHIKTa
Gaiikanazpl. TombIpakTa KOPFaCHIHHBIH XXMHATYBI OJIAPABIH XUMUSUTBIK KYPAMbIHA,
KBIITKBUIIBIFBIHA, CiHIPY KaOileTi CHSKTHI KacHeTTepiHe OalaHBICTHI, OJap
KOCBIH/IBI TYPJle KOPFACBIHHBIH >KbUDKBIMAJIBUIBIFbIHA JKOHE OHBIH ©CIMIIKTED
YIIiH KOJDKETIMALTITiHE acep eTeni [4, 72-0.].

Taburu cymapaarsl KOPFaChIHHBIH KOHIEHTPAIMACH 91eTTe 10 MKI/i-a1eH
acrai/ibl, OyJ1 OHBIH TYHYBIHA JKOHE OPTaHUKAIIBIK, OeHOpraHNKAaIIbIK JINTAaHITapMEH
KeIIeH Iep TY3LTyiHe OaiiaHbICTHI; OYII MpoIiecTep IiH KapKbIHBUTBIFBI KoOiHeCe
pH MoeHiHE OalTaHBICTEHI.

Epexire kayinTi O0bIT KeTleci ©HepKICINTep IiH aFbIHABI CYJIaphl CAHANIAIbL:
METaJLTYPIUsl, METAJII OHJIEY, MAIIMHA Kacay, XUMUL, XUMHSIIBIK (JapMarieBTHKa,
MYHai-xumus, cipiHke, Gputomarepuaniap. AFbIHABI CylapAarbl KOPFACHIHHBIH
KypaMmbl keitne 8204 Mr/m skeTenmi, TYPMBICTBIK CapKBIHIBI Cyliapia 9JICTTe
0,48 mr/n-1eH acramimsl.

ATMOC(hepanbIK XaybIH-IIAIIBIH/IAFb KOPFACBIHHBIH YKAJIITBI MOJIILIEP] 9/IETTE
1-nen 50 MKr/n-Te neiiH aybITKUABL, Oipak KapKbIHIB OHEPKOCIT aifMaKTaphIHIa
on 1000 MKr/m meifiH xeTyi MYMKiH, Oy Kap >KaMBUIFBICEI MEH TOTIBIPAKTHIH
KATThI JIACTAHYbIHA SKEJIE/].

OciMaikTepae KOPFACHIHHBIH Tapalybl OipKeNKi eMec: €H KOFaphl
KOHIIGHTpAaIUs dJETTe TaMBIpJAa, a3bIpaK ©CIMIIKTEepIiH BEreTaTUBTIK
OeikTepiHIe, a eH a3 MeJIIepi KeOero MYIIeIepiHae — KeMicTep e, TYKbIMIapaa
Oaitkananel [5, 627-0.].

KopracsIH skaHyapiap/IbIH AeHeCiHe dpTYpIIi 5KOJIMEH €HITI, 9PTYPIIi MYILIEIep
MeH yJIrmanapaa xuHanaael. Meicansl, CHakuH [6, 218-0.] nepexTepi OoifpIHIIA,
OanpIKTapIa KOPFACHIH XKBIHBIC Oe3[epiHnie, OYIIIBIKeTTepIe )KOHE MHUIA,
KycTapaa — 6aysIp MEH OYIIIBIKETTepAE, all CYTKOPEKTUIepAe — MH, OYJIIIIBIKET
*oHe OaybpIpaa ke3ueceni. [laBoBaHbIH 3epTTeynepine coiikec [7, 13-0.], MmeTarmr
OYFBUTapIBIH OyHpeKTepinae, OaybIpIapbIHa, )KYpPETiHIe KoHe OYIIIBIKeTTepiH/Ie
TabbuTFaH. benrini Gonranmai, Oy oIapIblH TaFaMBbIHIAFbI KOPFACHIHHBIH KOFapPEI
GoirybIHa OAMITAaHBICTH, SFHN CaHBIpayKYJIaKTap/ia, MyKTep/e koHe OyTanap sy
OpKeHIepiHIe.
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KpronnT 3aybITBIHBIH TiKeNeH MaHalbIHIA YCTaJATBIH ipi Kapa MaiJbIH
OYJIIIBIK eTiHAe KOPFACHIHHBIH IIEKTI pyKcaT eTinreH memmepineH 20 %-ra,
MBIC-KYKIPT 3ayBITBIHBIH KaHbIH/A 24 %-Fa apThIK 00iysI Tipkenmi [8, 13-6.].

M. Kuposa sxane 6ackanxapsl (2005) TycTi MeTanmap 3aybITHIHBIH ayMaFbIHIA
ipi Kapa MaJIIbIH OYJIIIBIKETTEPi MEH IIIIKi MYIIEIepiH/Ieri KOPFACHIHHBIH KypPaMbIH
3epTTEreH. byImIbIKeT TiHAepiH/AeT, IIKi aF3ajJapAaFsl )KOHE Y3bIH CYHEeKTeperi
KOpPFaChIH MOJIIIEpi JKaHyapIIap IbH )KachblHA )KOHE eI MeKSHIeP/IiH HeT13Ti aybIp
METaJIIBI JTACTAYIIBI — TYCTI METaIap 3aybIThIHA TOMOTPAMMSIIBIK *KaKbIH/IbIFBIHA
TiKeael 0alIaHbICThI €EKEHI aHBIKTAJIJIBL.

OHepKaCINTIK alilMaKTap/ia eCipilireH aybUl APy alIbUTBIFBI JKaHyaplIapbIHBIH
JICHECIH/Ie KOPFaChIHHBIH >KUHAITYBI ayBUIIBIK XKEPIIEpAE 6CIPUIreH skaHyapIapablH
MYyIIenepi MeH TiHAepiHe Kaparanaa 2—4 ece Kom 0OJabl.

KoprachIHHBIH >kKaHyapiapFa YbITTBUIBIFBI, €H ajIbIMEH, OHbIH KONTErcH
«HBICAaHIAPBI» Oap Kacymajapra dcepiMeH OailmanpicTel. Kampiuid, Temip,
YKOHE MBIPBIII CHSIKTHI OPTaHU3MFa MaHBI3bl HOHIAPABIH aHTaroHMUCTI Ooia
OTBIPBII, KOPFACHIH OCHI XUMHSIIBIK AJIEMEHTTEPAIH (QYHKIMSIApbIH Oy3aibl, ajl
Oy OipkaTap (GPU3NOTOTHSIIBIK KOHE OMOXUMIITBIK MIPOIECTEPIiH Oy3bITybIHA
okernenmi. EH MaHBI3IBI HBICAH — TeM OMOCHHTE31 00Ja/Ibl )KOHE OHBIH OY3BLTYHI
aHemmsFa okeneni. KopracklH reM CHHTE3iHIH KONTEreH Ke3eHIEpiH TeKeHi.
OHBIH acepiHe eH ce3iMTan (eppoxenaTasa xoHe MophOOUITHHOTEH CHHTa3a
CHSKTHI cHHTE3 (epMerTTepi [9, 13-6.].

KopracslH KOCBUIBICTapBIHBIH €HY JKOJIIAPhI TYPajIbl MOCeIIe, €H aJIbIMEH,
MPAaKTUKAJIBIK MaHBI3ABl OOJBIN TaOBLIANBI, ®©UTKEHI MPOPUIAKTHKAIBIK
Iapajap/IblH CUIAThl OJAPBIH TYCY JKOJIJapblHA TiKeNIeH OaliaHbICTEL. Y BITTHI
9JIEMEHT >KaHyapJAblH ACHECIHE IIaH HEMECe a’po30Jib TYPIHJE THIHBIC ATy
XKOJIJApBl, aybI3 KYBICHI, TEP1 )KOHE HIBIPBIIITH Ka0ATTap apKblIbl €HE.

OcpIaiia, KOPFaCcBIHHBIH aF3aFa TYCYIHIH HETi3Ti JKOJAaphl THIHBIC ATy
JKYHeci MeH acKa3aH-iIIeK >KoJraapsl 00k Ta0kanbl. THIHBIC Ty KOJIIaphIHA
TyckeH KopracelHHBIH 30—50 %, ac KopbITy kosblHA TYckeH 1045 % kanra
cigeni. CoHBIMEH KaTap, KaHFa TYCETiH KoprachiHHBIH 5060 % imex apKbUTbI
IIBIFAPBUIA I, KATFaHBI HETi31HEeH cyiekrepe kuHananasl [ 10, 53-0.].

CoHBIMEH KaTap, ipi Kapa MaJIbIH ICHECiH/Ie KOPFACHIHHBIH KHHATYHI KeJlecl
PETTUTIKIeH XYpeai: 0ayslp — OYHpeK — TYTIKIIe cyiieK — KoKOayhIp — OYIIIIBIK
€T YJIIACHI JK9HE )KaHyap OpPraHU3MiHiH jKeJell YIaHy KIMHUKAIBIK KOPiHiCciHCI3
KOPFAaCBIHMEH CO3BIIMAJIBl YIAHYBIHBIH KOPCETKIIT OOJBIT TaObIIaabl, Keoip
JKaFJaimapaa OYJIIBIKeT TiHIH/IE j)KoHe OaybIp/ia YiIbl 2JIEMEHTTIH KOFaphIIayhl
AHBIKTAJIJIBL.

KypaMbiHIa KOpPFackIHBI 0ap KOCBUIBICTAP/IBIH KOIIIUIIT aF3a apKbLIbl
TPAH3UTTIK )KOJIMEH OTe/Ii, SFHU OJIap CIHIpIIMEH/Ii, aJ a3 6eriri MeTaboInKaIbIK
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mporectepre Te3 Kipeni. OchUnaiiina, aF3ara TYCETiH KOPFACHIHHBIH ITaMaMEH
10 % rana cigipineni.

EpimeiiTia Ty3map — cynedaTrap, cyiappuaTep, XpoMaTTap KaOblUiIarania
KOPFacBIHHBIH CiHYI ©Te TOMEeH. ACKa3aH-IeK »XOJbIHA KAKCHl EPUTIH
KOCBUIBICTAP alleTaT [IeH HUTPAT CHT13UIreH e KOPFACHIHHBIH COJI KoOipeKk Meepi
cigeni. KopFrachIHHBIH acKazaH-ilIeK KOJIapbIHAH CiHyl TaFaM/IaFbl KaJIbIIHH MCH
TEeMIpIIiH KEeTKUTIKCI3airiMeH xoHe D BUTaMHUHIHIH apTHIK MOJIIIEPIMEH apTabl.
KopracsIHHBIH YBITTBUIBIFEI OacKa (akTopiapra faa OaitmanpicTel [11, 120-6.].

KaHra TyCKeH KOpFachlH MYyLIeJepre Te3 Tapajalbl, COJaH KeiliH KalTa
Oeminy xypemi. KopFackIHHBIH €Ki 3aT ajamacy IyJbl TY3iTemi: KbUIIaM —
KaH, )XYMCaK TiHJep oHe Oasy — KaHKa. KaHma xe3neceTiH KOPFACBIHBI Oap
KOCBUIBICTAp TachIMaJIJaHa bl )koHe OYHPEKTiH, OaybIp/IbIH, KOKOaybIP/IbIH KOHE
CYHEKTep/IiH MaIbl TIHAEPIH/Ie )KHHAKTAIAIbI.

KopracblH ar3aFa Tycy JKOJIbIHa KapaMacTaH, HeTi3iHeH dPUTPOLHUTTEpIe
ke3neceni. OHBIH KaiiTa OeJiHyi )koHE KaH capbICybIHAa OipTe-0ipTe )KHHAKTATYBI
Typaisl nepekTep Oap, OHIa dpTYpJli aKybl3 GpaknusuIapbl Oap KemeHIep
ty3exi. lllamacel, g-rmoOynuHi 0ap KemeH eH TYpPaKThl OOJBIN TaOBLIaIb.
EnrisreHseH keifin OipHemie carat iIIiHAe KOPFACBIH MYIIEIEpPre TYCei, oiap
CiHy KapKbIHIBUIBIFbIHA COIKEC KeMy PeTiIMEH Keleci KaTapibl Kypaiisl: Oylipex
— OaypIp — oK1e — KokOaysIp — OymmibikeT [12, 331-6.].

KypampiHIa KopFacklH 0ap KOCHIIBICTap OYHpek TyTiKIIelepiHiH
YKacyIIaTapblHAa OPHAJIACKHII, MEKTETiNl MeMOpaHaMeH KOpIIaaFaH SAPOIMIiITiK
KOCBIHABUIAPBI Kypaiasl. Ocbutaiilia, UTOINIA3MANBIK OpraHesuIaiapIbiH
KOpPFaIysl )Xypeai nen 6omkaHans [13, 28-0.].

CoHBIMEH, aF3aja KOPFAaChIHHBIH YII HETi3ri Kopsl 0ap: Oyipek, 6aysip
XKoHe cydek Tinaepi. backa Mymieneple KOpFachlH ojjeKaiiga a3 MeJmepiae
cakranansl [14, 47-6.].

Kopracein xacymanap inoriaae Oipkenki Tapanmaiabl. OHBIH JKOFaphl
KOHIICHTPALMACHI JKacylla KaOBIKIIACHIHAA JKOHE MHUTOXOHIpHsa OaiiKasraH.
JeHene aybslp MeTaJIaplblH KOFapblIaybIMEH jKacylia MeMOpaHalapblHaH
OacTar KerTereH mporecTep Oy3bUIaIbl, OUTKEHI METaIUT HOHIAPBI (hOChHOMUITUATI
TOJIAPNEBIK OemikTep iy Oenrimi Oip aiMakTapeiMeH Oaitmanbpica amaisl. OCHI
e3apa d9PEKeTTeCy HOTIKECIHAe MeMOpaHa OeTi KeHeleni HeMece KUBIPhLIa/Ib,
JIeMEK, OHBIH KaJIbIIIThl KACHETTEPi e3repelii. MeTauiopraHiuKaiblK KOChUIBICTAp
acipece KayiInTi, fTKeHi oJlap ACHEHIH iIIiH/eri KeleprijiepIeH aiaeKaiiia 5KaKkChl
ereni [15, 41-6.].

KoprachIHHBIH YBITTHI 9cepi, €H alJbIMEH, OHbIH HOH/IAPBI aF3aFa TYCKEH
Ke3z1e OeNOKTapIbIH CYJIb(QTHAPHI TONTAPBIMEH, aTall allTKaH1a hepMEHTTepMEeH
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OPEKETTECII, TYPAKThl KOCBUIBICTAP — MEPKANTUATEP TY3€l JKOHE OChUIAMIIa
OPTYPIIi PepMEHTTIK XKYHenepai OI0KTaiIb.

KopracsiH spuTporTTepaiH MeMOpaHachIHBIH KYPBUIBIMIBIK ©3TepicTepin
TyFbI3anbl. OHBIH YCTiHE IPUTPOIUTTIH ©3iHAE OJ TeMOTIOOMHMEH TiKeNen
9pEKeTTECe Il J1e, epiIMEHTIH KOMITIEKCTEp TY3UIei, COHIBIKTaH SPUTPOIIUTTEPIIH
eMip CYpy Y3aKTBIFbI KbICKaphIII, KeHOip skacymanap skoiibuiaisl. COHBIMEH KaTap
SPUTPOLUTTEP/ICH KNI NOHAAPBIHBIH 06TiHY1 KOHE )KaCyIIaHbIH MEXaHUKAJIBIK
TYPAKTBUIBIFBIHBIH TOMEH/IEY] OaiiKaa bl

Ocbl yakbITKa JIeHiH Kayill KaH/1a aifHaJIaThlH KOPFACHIHHAH TYBIHIAN/IbI JIETI
JKaJIITbl KAOBUIIAHFaH, aJl OHBIH CYHEKTep/Ie KHUHAIYbI — aF3aFa JKaJIlbl TYCYiHIH
60-90 %-bI TeTOKCUKALIUsI MEXaHU3MI PETiH/Ee KapacThIpbuIFaH. JlereHMeH, yibl
AIIEMEHTTIH CYHEKTEH KaHFa KBUIIaM 6TYIMEH KeJleT yIIaHy Taii1a 00IIybl MyMKiH.
CoHBIMEH Katap, IIBEJ FaJbIMAAPbl KOPFACBIHHBIH CYHEKTEp/e CaKTalybIHbIH
Y3aKTBIFBI OJIAP/IBIH TYpiHEe OalIaHBICTHI €KeHIH IDIISNe Ii: KeMIKTi CYHeKTepae
KOPFaChIHHBIH XapThUIAH bIIbIpay MEPHO/IBI S XKbITFa IEHiH, aJl TRIFBI3 CYHeKTepae
2—4 ece kel

KopbITbIHABI

KoprachIHHBIH a/laM YIIiH KayinTUIiTi OHBIH eNeyili YBITTBUIBIFBIMECH JKOHE
OpraHM3M/Ie JKHHAITY KaOijeTiIMEeH aHbIKTaNIa/bl. TYpili KOPFAChIH KOCBUIBICTAPHI
SPTYPIIi YBITTBUIBIKKA H€: KOPFACHIH CT€APaThl TOMEH YBITTHI; OCHOPraHNKaIbIK
KBIIIKBUIAAPABIH TY314apbl (KOPFACBIH XJIOPHUAi, KOPFACKIH CYIb(daThl
MKOHE T. 0.) YIJIbI O0JIBIN TAObUIa Ib; AJIKMIMPIICHI€H KOCBUIBICTAP OTE YBITTHI, aTall
alfTKaH/1a TeTPadTHII KOPFAchIH. AJaiizia, ic Xy3iH/e, 9/1eTTe, KOpIIaFaH OpPTaHbIH
OPTYPJIi KOMIIOHEHTTEPI, a3bIK-TYIIIK ITHKI3aThl MEH a3bIK-TYIIK OHIMACPIHIeTi
KOPFaChIHHBIH JKaJIITbl MOJIIIEpi FaHA TalJaHabl, oJappl hpakuusiapra Oedi,
KOCBUIBICTAp TYPJIEPiH aHBIKTaMali Ibl.

3eprreyrep OobIHIIA )KaHyapiIap aF3achlH/1a KOPFACHIHHBIH )KUHAITYbI KeJlecl
PETTLIKIeH XYypeni: 0aysp — OyHpek — TYTIKIIe cyiek — KOKOaybIp — OYIIIIBIK €T
yJmacsel. byt skaHyapbIH jKeiel yiaHy KIMHUKAIBIK KOPIHICIHCI3 KOPFaCBIHMEH
CO3BLIMANBl YIAaHYBIHBIH KOpCeTKimi Oonbim Tabsutansl. bipak, KypaMbeiaIa
KOPFacBIHBI 0ap KOCBUIBICTAPIBIH KOIIIIIIIIT] aF3a apKbUTBl TPAH3UTTIK JKOJIMEH
oteni, Tex 10 % FaHa cinipineni. KopracbIHHBIH acKa3zaH-iIIeK KO AaphIHAH CiHY1
TaFaMJIaFbl KaJbIMi MEH TEeMIpIiH XEeTKUTKCi3hiriMeH xoHe D BHTaMUHIHIH
apTHIK MeJIIIEPIMEH apTa bl EKeHIH €CTE YCTaFaHbIMBI3 KOH.

Anam ar3achlHa MHTAJNSLUSIIBIK, TEPi apKbIbl HEMECE MIBIPBIIITHI
KabaTTap apKbUIBI TYCIill, KOPFAackIH KaHFa eHemi. Ol 3pUTpOIUTTepMEH Te3
aicopOIIsIaHa Ibl, TEMOTIIOONHMEH 9PEKETTECIII, epIMEHTIH KOMILTEKCTEp TY3€/i,
COHJIBIKTAH SPUTPOLUTTEP/IIH 6MIp CYPY Y3aKTBIFbI KBICKAPBIII, KeHOip skacymanap
JKOWBITAAbl. ByKin aF3ara Tapaiblll, KOPFACHIH KEHiH CyliekTep MEeH OYIIIIBIK
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eTTep/e JKUHAKTATA bl 12 KaTbLUI/II BIFBICTRIpaAbl. KOopFackIH cyifekTepe 2-1eH
5 KpUTFa JIEHiH caKTalaabl. ATl OpraHU3MHEH ©Te 0asy IIbIFapbUIaibl, 0ACTHI
YKOJIBI OYHPEK apKBLIBL.

KoprachiHHBIH JKOFaphl KOHIEHTPALUACH JKaHyapiap MEH axaMuapia
KYHKE j)K9HE )KYPEK-TaMbIp XKYienepine, COHnaif-aK pernpoIyKTUBTI OpraHaapbiHa
3usH Keatipeni. Co3puIMansl KOPFAChIH WHTOKCHKAIMSICH JKaFaailbiHIa
azamMia CaTypHHU3M JeTeH aypy AaMuAbl. XallbIKapalblK KaTepii icikTepni
3epTTeYy areHTTITiHIH KIacCU(UKANUACH OONBIHIITA KOPFACKIH KOCBUIBICTAPHI
2B TOOBIHA KATKBI3BUIAIbI, SFHU KaHIIEPOTeHA1 00mbIn Ta0blTapl. COHIBIKTAH,
COHFBI OHKBUIABIKTA dTHIMHOETEH OCH3MHAI, Kayilci3 MeCTHIHATEPII KOHE
OCHI AJIEMEHTTIH a3 Meumepi 6ap O0osymapapl KOIIaHyBIHBIH TOMECHICTCHIHE
JKOHE KOpIIaFaH OpTaFa METaJUl IIBIFapBIHABLUIAPBIHBIH MOIIIIepi alTapIIbIKTai
a3aiffFaHpIHA KapaMacTaH, KOPFAChIH alTapibIKTall Kayilm TOHIIpY/Ie.

MaiinasaHbLIFaH AepeKTep Tizimi

1 JJagonun, /1. B. CoemiHeHN TTSHKEIBIX METAJIIOB BHI IIOYBAX — IIpodieMa
u3 Metoxb!l m3ydenus [ Texct] // IlouBoBenenne. — 2002. — Ne 6. — C. 682-692.

2 Adegbesan, B. O., Adenuga, G. A. Effect of lead exposure on liver lipid
peroxidative and antioxidant defense systems of protein-undernourished rats [ Text]
// Biol. Trace Elem. Res. — 2007. — Ne 2. — Vol. 116. — P. 219-225.

3 [lamaxmeroBa, T. M. KneTounbiee MeXaHU3MBI TeIIaTOTOKCHISCKOTO
JEHCTBUS TSHKEIBIX METAJIOB HAC PACTYIINN OpraHu3M: aBToped. .. 1-pa 60moI.
Hayk : 03.00.25. [Tekct]. — Anmmartst : KasHY, 1999. — 40 c.

4 Y mxyxy, C. P. OnieHka BIUSHUS aBTOTPAHCIIOPTA Ha COIePKaHIE CBHHITA
B rmouBe u pacteHusx [ Tekct] / EctectBennsle Hayku. —2005. — Ne 5. — C. 70-74.

5 Ceperun, U. B., UBanos, B. b. ®msnonormaeckne acrieKTh TOKCHIECKOTO
JIeHCTBUSA KaaMUs W3 CBHHIIA Ha BeIcmue pacteHus [Tekcr]. // ®usnomnorus
pactenuii. — 2001. — Ne 4. — T. 48. — C. 606-630.

6 Cuakun, B. B. Ceunen o1 6uoctepe [Texcr]. / Bectn. PAH. — 1998. —
Ne3.—T. 68—C.214-224.

7 IlaBJioBa, A. U., Topkosa, M. /1., 'a0bimeBa, 7K. A. Hakoruienue cBunua
13 KaJIMUS B KOpMax M3 OpraHU3Me CeBepHbBIX oneHel [Tekct]. // 3ooTexHus. —
2006. — Ne 10. — C. 13-14.

8 PadunoBuy, JI. A. ITomydeHue SK0I0THIECKH O€30ITaCHBIX MSICOIIPOIYKTOB
IIPA OTKOPMEM KPYITHOT'O POTATOro CKOTa: ABTOped. OHC. ... KaH. OHOJ. HayK.
[Texct]. — bapnayn, 1999. — 19 c.

71



TopaiireipoB ynuBepceutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscer. Ne 3. 2024

9 Komkuna, B. C., Kotsp, H. H., Korersnuxosa, JI. B., loarymmna, H. A.
KnuHuko-TOKCHKOIOTHYECKast XapaKTepUCTHKA CBUHIIAM M €T0 COeINHEHHUN
[Texcr] // Men. mHoBocTH. —2013. — Ne 1. — C. 20-25.

10 Aungst, B. J., Dolce, J. A., Fung, H. L. The effect of dose on the
disposition of lead in rats after intravenous and oral administration [Text] //
Toxicol. Appl. Pharm. — 1981. — Ne 61(1). — P. 48-57.

11 Levander, O. A. Lead toxicity and nutritional deficiencies. Environ [Text]
// Health Persp. — 1979. — Ne 29. — P. 115-125.

12 Tiwari, S., Tripathi, L. P., Tiwari, H. L. Blood Lead Level — A Review
[Text] // International Journal of Scientific Engineering and Technology. —2014.
—Ne 3(4). — P. 330-333.

13 Kwong, W. T., Friello, Ph., Semba, R. D. Interactions between iron
deficiency and lead poisoning: Pidemiology and pathogenesis [Text] // Sci. Total
Environ. —2004. — Ne 1-3. -V. 330. — P. 21-37.

14 Jlyrosckoii, C. II., Jlerkoctym, JI. A. MexaHu3Mbl OHOIOTHYIECKOTO
JIEHCTBUS CBHWHIIA Ha THINEBapuTenbHYI0 cuctemy [Texct] // CoBpeMeHHBIE
po6iemsbl Tokcukomorun. — 2002. — Ne 2. — C. 45-50.

15 Shin, J. H,, Lim, K. M., Noh, J. Y., Bae, O. N., Chung, S. M., Lee, M. Y.,
Chung, J. H. Lead-induced procoagulant activation of erythrocytes through
phosphatidylserine exposure may lead to thrombotic diseases [Tekct] // Chem.
Res. Toxicol. —2007. — Ne 20 (1). — P. 38-43.

References

1 Ladonin, D. V. Soedineniya tyazhely 'x metallov v pochvax — problema i
metody’ izucheniya [Heavy metal compounds in soils — problem and methods of
study] [Text] // Pochvovedenie. — 2002. — No 6. — P. 682—-692.

2 Adegbesan, B. O., Adenuga, G. A. Effect of lead exposure on liver lipid
peroxidative and antioxidant defense systems of protein-undernourished rats [ Text]
// Biol. Trace Elem. Res. —2007. — Ne 2. — Vol. 116. — P. 219-225.

3 Shalaxmetova, T. M. Kletochny'e mexanizmy' gepatotoksicheskogo
dejstviya tyazhely x metallov na rastushhij organizm : avtoref... d-ra biol. nauk:
03.00.25.[Cellular mechanisms of hepatotoxic action of heavy metals on the
growing organism: autoref... Dr. of Biological Sciences : 03.00.25.] [Text] —
Almaty’ : KazNU, 1999. — 40 p.

4 Udzhuxu, S. R. Ocenka vliyaniya avtotransporta na soderzhanie svincza
v pochve i rasteniyax [Assessment of the impact of motor vehicles on the lead
content in soil and plants] [Text] // Estestvenny e nauki. —2005. — Ne 5. — P. 70-74.

72

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 3. 2024

5 Seregin, 1. V., Ivanov, V. B. Fiziologicheskie aspekty" toksicheskogo
dejstviya kadmiya i svincza na vy sshie rasteniya [Physiological aspects of
cadmium and lead toxic effect on higher plants] [Text] // Fiziologiya rastenij. —
2001. — Ne 4. — V. 48. — P. 606-630.

6 Snakin, V. V. Svinecz v biosfere [Lead in the biosphere] [Text] // Vestn.
RAN. —1998. —Ne 3. — V. 68.— P. 214-224.

7 Pavlova, A. 1., Torkova, M. D., Gaby sheva, Zh. A. Nakoplenie svincza
i kadmiya v kormax i organizme severny x olenej [Accumulation of lead and
cadmium in the feed and body of reindeer] [Text] // Zootexniya. — 2006. —
Ne 10. - P. 13-14.

8 Rabinovich, L. A. Poluchenie e'kologicheski bezopasny x myasoproduktov
pri otkorme krupnogo rogatogo skota: Avtoref. dis. ... kand. biol. nauk.
[Accumulation of lead and cadmium in the feed and body of reindeer] [Text]. —
Barnaul, 1999. - 19 p.

9 Koshkina, V. S., Kotlyar, N. N., Kotel nikova, L. V., Dolgushina, N. A.
Kliniko-toksikologicheskaya xarakteristika svincza i ego soedinenij [Clinical and
toxicological characteristics of lead and its compounds] [Text] // Med. novosti.
—2013.—Ne 1. — P. 20-25.

10 Aungst, B. J., Dolce, J. A., Fung, H. L. The effect of dose on the
disposition of lead in rats after intravenous and oral administration [Text] //
Toxicol. Appl. Pharm. — 1981. — Ne 61(1). — P. 48-57.

11 Levander, O. A. Lead toxicity and nutritional deficiencies. Environ [Text]
// Health Persp. — 1979. — Ne 29. — P. 115-125.

12 Tiwari, S., Tripathi, L. P., Tiwari, H. L. Blood Lead Level — A Review
[Text] // International Journal of Scientific Engineering and Technology. —2014.
—Ne 3(4). — P. 330-333.

13 Kwong, W. T., Friello, Ph., Semba, R. D. Interactions between iron
deficiency and lead poisoning: Pidemiology and pathogenesis [Text] // Sci. Total
Environ. —2004. — Ne 1-3. -V. 330. — P. 21-37.

14 Lugovskoj, S. P., Legkostup, L. A. Mexanizmy" biologicheskogo
dejstviya svincza na pishhevaritel nuyu sistemu [Mechanisms of the biological
action of lead on the digestive system] [Text] // Sovremenny e problemy’
toksikologii. — 2002. — Ne 2. — P. 45-50.

15 Shin, J. H., Lim, K. M., Noh, J. Y., Bae, O. N., Chung, S. M.,
Lee, M. Y., Chung, J. H. Lead-induced procoagulant activation of erythrocytes
through phosphatidylserine exposure may lead to thrombotic diseases [Text] //
Chem. Res. Toxicol. —2007. — Ne 20 (1). — P. 38-43.

73



TopaiireipoB ynuBepceutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscer. Ne 3. 2024 Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 3. 2024

29.10.24 x. bacmara TYCTI.
26.11.24 x. Ty3eTynepiMeH TYCTi.
09.12.24 . 6achIn mWBIFapyFa KaObUTTaHIbL.

Haubonee uzyuennvim Mexanuzmom 0eucmeus CUHYA s6IsAemcs e2o
6030eticmeue Ha CMPYKMypy U npOHUYAEMOCMb KIeMOUHbIX MeMOPaH, 6
UACMHOCIU USMEHEHUe C8OLICME MeMOpanbl spumpoyumos. Takoice ceuney
o0bpaszyem ¢ 2emoenoOUHOM HepaCmEOpUMble KOMNIEKCHI, 8 C8A3U C UeM
nepuoo0 HCUsHeOEsMeNbHOCIU IPUMPOYUNos cokpawaemcs. Kpome smozo
U36ECMHO, YMO UOHbI CEUHYA B3AUMOOCUICMBYION C CYIbHUOPUTLHBIMU
1:2345TopalirplpOB YHHBEPCHTET, epynnamu 6eiko8, 8 YACMHOCMU (epmenmos, obpasys ycmouuussie
PecnyOnmka Kazaxcran, . [1aBionap. coeOuHeHUss — MepKanmuovl U OIOKUPYIOm paziuunvle epmenmubie
IlocTtynuino B penakumio 29.10.24. cucmemsl.
IocTynuio ¢ ucnpasnenusimu 26.11.24. Taxkum obpazom, coeOuHeHUss CeUHYA ABIAIOMCA 0YeHb ONACHbIMU
IIpunsTo B nevars 09.12.24. 0151 Op2aHu3mMa 4enogexd, oHu 001a0aom 060bUOU NPOHUYAEMOCTIbIO
U WUPOKUM OUANA30HOM OeliCmEUs HA PA3Iuinble YHKYUOHANIbHbLE

TOKCHUYECKOE JIEHCTBHUE CBUHIIA cucmembl.
HA OPTAHU3M YEJIOBEKA Knwuesvie cnosa: coedunenus ceunya, pacnpocmpanerue,
TMOKCUYHOCHb, NYMU NONAOAHUS 8 OP2AHUZM, (PU3UOTIOZUYECKOe Oelicmaue.

*4. K. lapunosa’, I'. K. Amanoed’, A. T. Toneyacanosa’,
H. JK. Axumberosa’, A. C. Opanmaesa’
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600y, KOMOpble 3ameM MUSPUPYION 8 OPSAHUIMbL PACIEHUI, HCUBOMHBIX
U, 6 KOHEUHOM umoze, NONAOAIOM 6 OP2AHUIM HEN08EKd

B cmamve docmamounoe enumanue yoensiemcsa pe3yibmamam
Uccne008aHull 0 GIUAHUU CBUHYA HA MaKue OUON02UYeCKUe U XUMUYeCKUue
npoyeccwvl 6 opeanuzme.

Yemanoenenvr opeanvt muwienu naxonnenus ceunya, Komopuvle u
ABNAIOMCI Op2aHamMu UHOuKamopamu. B opeanusm uenosexa ceuney
MOdICem NnoCmynams pa3HblMu NYMAMU 6 GUOe Mol UL aAdIPO30Jel.
Bonvwas oons céunya nocmynaem yepex ObiXAMENbHYIO CUCEM)Y U
cauucmole 000I0UKU, MEHbUUE — Yepe3 KOCY.

Ananuz aumepamyphuix OanHbIX HO380UIL COENAMb BbIBOObL, UMO
ceuHey nusem Ha 0OMeH Kalibyus, GblMeCHAem €20 U3 KOJICU, Mblly U
Kocmell, eciu e2o nocmyniienue docmamounoe bonvuioe. Taxoice na smom
npoyecc nusem oeghuyum eumamuna /. M3 kocmeil ceuney 6b1600umcs
doneo, 6 meuenue 2—5 nem. Hakannueaemces on makoice 8 NOUKax, nevenu
U AHCUPOBOU MKAHU.

TOXIC EFFECT OF LEAD ON THE HUMAN BODY

The main sources of lead into the environment are considered,
among which industrial wastewater is considered particularly dangerous.
Recently, the world automobile fleet is considered to be the main source of
lead into the atmosphere. It has been established that combustion of 1 liter
of leaded gasoline releases 200-400 mg of lead into the air. As a result
of lead compounds entering the environment, they accumulate in soil and
water, and from there they migrate to plants, fodder, and then into the
human and animal body.

As a result of the study, the sequence of lead accumulation in the
body of animals was established, thus these organs are target organs and
indicators of intoxication of the body. The main ways of lead intake into
the body in the form of aerosols and dust: inhalation, through the skin and
mucous membranes. Analysis of literature data allowed us to conclude that
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at high concentrations of lead enters the cells of the skin, muscles and bones, CEKLMS «CE/IbCKOE XO35IUCTBO»
from the latter it displaces calcium. Through the gastrointestinal tract lead
is assimilated with insufficient calcium and iron in the diet, excess vitamin SRSTI 68.39.49
D. Semi-removal of lead of lead in bones from 2 to 5 years.
The main studied mechanism of action of lead is its effect on the https://doi.org/10.48081/VHOU4326
structure and permeability of cell membranes, in particular, changes in
the properties of the erythrocyte membrane. Also lead forms insoluble A. B. Amandykova’, *I. M. Brel-Kiseleva?, O. S. Safronova?®
complexes with hemoglobin, in connection with which the vitality of 12K ostanay Regional University named after A. Baitursynov,
erythrocytes is reduced. In addition, it is known that lead ions interact Republic of Kazakhstan, Kostanay;
with sulfhydryl groups of proteins, in particular enzymes, forming stable 3«Agricultural experimental station Zarechnoye» LLP,
compounds — mercaptides and block various enzyme systems. Republic of Kazakhstan, Kostanay.
Thus, lead compounds are very dangerous for the human body, they IORCID: https://orcid.org/0000-0002-3437-8728
have a large permeability and a wide range of action on various functional 20RCID: https://orcid.org/0000-0003-3715-9309
systems. *ORCID: https://orcid.org/0000-0002-4436-3386
Keywords: lead compounds, distribution, toxicity, routes of ingestion, *e-mail: inessab7@mail.ru
physiological effects.

BREEDING WORK — BASIS FOR THE CONSERVATION
AND IMPROVEMENT OF KOSTANAY HORSES

The article analyzes the work on improving the horses of the Kustanay
breed in the course of the evolution of the breed from the moment of
approbation and evaluates the breeding stallions by the quality of offspring.
1t is established that the modern livestock of the Kustanay breed horses
is characterized by superiority in terms of a set of characteristics in the
context of the factory lines of 464 Neon and 494 Fort over the peers of the
control group — both in breeding and athletic qualities. In this connection,
the breeding stallions: Nauryztoy 9 (512 Nag— 2146 Torki 8) and Preferans
5 (525 Pegasus — 2101 Safari) are improvers according to the quality of
offspring and can be used to lay two new lines in the Kostanay breed of
horses.

The Kustanay breed of horses historically comprised five principal
genetic lines: 30 Burelom, 45 Zaboy, 84 Zeus, 56 Dictor, and 162 Trostnik.
Of these, the 84 Zeus line (classified as the main type) was the most
predominant, representing 23 % of the total population. The 45 Zaboy
line followed with a representation of 15 %. Meanwhile, the 30 Burelom
line (top type), 162 Trostnik line (main type), and 56 Dictor line (top type)
collectively accounted for 7.8 % and 9 %, respectively.

These data were collected and analyzed as part of the scientific and
technical program BR 10764999, titled «Development of Technologies
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for Effective Management of the Breeding Process and Preservation
of the Gene Pool in Horse Breeding (2021-2023)». This initiative was
conducted under the auspices of the Ministry of Agriculture of the Republic
of Kazakhstan, with the goal of advancing breeding strategies and ensuring
the conservation of the genetic resources of the Kustanay breed.

Keywords: breeding methods, breeding stallion, type, exterior,
performance, athletic qualities.

Introduction

The primary achievement in advancing pedigree and sport horse breeding
is intrinsically linked to the systematic and strategic organization of breeding
practices. These practices must ensure not only the economically viable production
and sale of horses but also facilitate highly effective selection processes. Such
selection efforts are significantly more intricate compared to the breeding of other
agricultural animals. Consequently, it is imperative to place a greater emphasis on
implementing advanced and effective methodologies to enhance horse breeds [1].

Kazakhstan’s equestrian sport increasingly relies on imported horse breeds,
leading to a decline in domestic breeds like the Kustanay, which faces extinction.
Urgent action is needed to boost their numbers, utilizing centuries-old breeding
methods and expertise [2].

Due to the historical peculiarities of sport horse breeding, horses are
characterized by the qualities of working capacity: agility, endurance, strength
of constitution, ability to quickly recover [3].

Since its approbation in 1951, the Kustanay riding horse has been widely used
in agriculture and equestrian sports. Thanks to dedicated breeding efforts at the
Kustanay horse breeding factory («Kazak Tulpary» LLP), these horses developed
strong conformation, endurance, and calm temperaments suitable for professional
sports. However, following Kazakhstan’s independence, the breed’s numbers have
sharply declined, threatening its survival and the valuable gene pool essential for
domestic horse breeding.

To preserve and increase the Kustanay horse breed, the «Road Map» for
2022-2027 was approved in 2021. This initiative aims to enhance the breed’s
numbers and popularity while promoting national equestrian sports and raising
awareness of this unique breed.

One of the methods of preservation and further improvement of horses of
Kustanay breed is selection. The logical continuation of selection is selection,
directed on correction of undesirable features of parents, unification of valuable
hereditary features and their manifestations in future offspring. Selection and
selection together constitute a system of breeding, the practical methods of which
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should be based on the general laws of development of optimal linear structure
of the breed [4].

Breeding history highlights various selection methods: mass, individual,
unconscious, methodical, and more. Selection can be improving or equalizing,
homogeneous or heterogeneous, and may consider kinship, using related or
unrelated pairs [5; 6; 7].

Effective breeding of farm animals requires purposeful selection based on
superior parental genotypes. Since genotype results in offspring are only evident
after breeding, many specialists advocate using indirect, probabilistic methods to
assess breeding merits rather than waiting for direct evaluation [§; 9; 10].

Specialists at «Kazak Tulpary» LLP are implementing measures to increase
horse populations and enhance breeding intensity. They focus on early genetic
shifts in breeding traits, emphasizing the combination of directional and stabilizing
selection based on genotype characteristics.

The goal is to assess how established breeding lines influence the preservation
and improvement of Kustanay horses. Tasks include analyzing pedigree and
sporting traits, evaluating stallions based on offspring quality, and identifying
effective selection methods for top stallions.

Materials and methods

The research, conducted from 2021 to 2023 at LLP «Kazak Tulpary» focused
on Kustanay horses throughout the breed’s development. Breeding books were
analyzed for key measurements, including height, torso length, chest girth, and
heel girth, along with data on performance and breeding use across lines.

We determined breeding and sporting traits in the current population based
on stallion evaluations. Sporting qualities were assessed following guidelines for
breeding and training riding horses. Offspring were categorized into three groups:
Group I (Nauryztoy 9, line 464 Neon), Group II (Preferans 5, line 494 Fort), and
a control group from other lines. Results were processed using biometric methods
via Microsoft Office Excel.

Results and discussion

Since 1951, Kustanay horses have excelled in breeding and sports, with
evolving selection methods prioritizing traits like endurance, jumping ability,
and temperament.

The last fifteen years have been challenging for Kustanay horses, marked
by a significant decline in population and participation in equestrian sports,
along with changing breed composition due to decreased popularity and shifting
breeding nuclei.

To assess the dynamics of selection and breeding efforts based on a set of
traits that define the pedigree and sporting qualities of the Kustanay breed of
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horses, an analysis was conducted covering the period of the breed’s development
and modern evaluation.

Historically, the Kustanay breed comprised five main lines: 30 Burelom,
45 Zaboy, 84 Zeus, 56 Dictor, and 162 Trostnik. Initially, the 84 Zeus line (main
type) was the most prevalent, accounting for 23 % of the total stock. It was followed
by the 45 Zaboy line, representing 15 % of the population. The 30 Burelom line
(top type), 162 Trostnik line (main type), and 56 Dictor line (top type) contributed
7.8 % and 9 %, respectively.

During the 1960s and 1970s, the 45 Zaboy line surged in dominance,
reaching 33 % of the population. However, by the 1980s and 1990s, significant
shifts occurred. The representation of the 30 Burelom line nearly doubled,
increasing from 7-11 % to 23 %, making it a prominent contributor to the breed.
Simultaneously, the influence of the 45 Zaboy and 84 Zeus lines significantly
declined, dropping to 5-12 %. Meanwhile, the 56 Dictor and 162 Trostnik lines
maintained their intermediate positions, reflecting stable representation during
this period.

This analysis highlights the evolving dynamics of genetic contributions
among the Kustanay breed’s lines, influenced by changing selection priorities
and breeding strategies over time.

The lack of a permanent leader reflected changes in breeding priorities,
shifting focus on desirable horse traits. Initially, riding qualities, particularly from
the 84 Zeus line, were prioritized. Over time, emphasis shifted to the sharpness
of the 30 Burelom line. A new riding line, 464 Neon, was established, followed
by the formation of another riding line, 494 Fort, in the 1990s, highlighting the
evolving direction of Kustanay breed development.

By 2000, three Kustanay breed lines — 56 Dictor, 162 Reed, and 75 Zaboy
— had nearly disappeared. The 30 Burelom line became dominant at 21 %, while
new lines 486 Triumph (8 %) and 494 Fort (13 %) retained their presence. The
464 Neon line emerged with the greatest numerical and qualitative dominance,
marking a shift in breeding strategies and reflecting the evolving genetic structure
of the breed.

Exterior is a key feature in horse selection, significantly impacting working
capacity. At the Kustanay horse breeding factory, many large, well-structured
stallions and mares have been used to improve pedigree qualities. Notably,
evaluations of exterior traits have changed significantly since the breed’s inception.
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Table 1 — Dynamics of measurements and body build indices of horses of Kustanay
breed in the control period

Measurements, cm Body indices, %
Group of i i
horslis he:a%ht Ot)(li(slge C}.leSt p astern format bonyness | compactness C}.leSt
withers | length girth girth girth
1951 (during testing)

Stallions | 159.6 158.8 187 20.0 99.4 12.5 117.7 117.1
Mares 155.4 155.2 185.2 19.5 99.8 12.5 119.3 119.4
2000

Stallions | 160.2 159.6 187.4 20.4 99.6 12.7
Mares 157.4 156.1 185 19.5 - -
2022
Stallions | 163.3 162.5 188 20.6 99.5 12.6 111.6 121
Mares 160.3 158.8 185.6 20.1 99 12.5 116.8 115.7
Requirements for grading instructions
Stallions 160 - 186 20.5 - -
Mares 158 - 188 19.5 - -

And so according to the data of Table 1 it follows that in comparison with
the requirements of the instruction on boniting (All-Russian Research Institute
of Horse Breeding — 1991), the measurements in the accounting periods of time
of animals exceed the standard of the breed.

Kustanay horses by virtue of their origin and due to the sharp improvement
of technology of cultivation, training and testing, were characterized by high
endurance, sharpness. Kustanay horses are one of the sharpest among half-blood
breeds and are inferior only to the thoroughbred horse breed.

Analyzing the data in Table 2 reveals that the Kustanay breed significantly
outperforms the Budyonovskaya and Akhalteke breeds in sharpness and has a
clear advantage across most distances. Exceptions include the 3200 m distance,
where Budyonovskaya horses are faster by 0.01 seconds (3:29 vs. 3:30), and
the 1000 m distance, where Akhalteke horses hold a slight edge of 0.3 seconds
(1:04.1 vs. 1:04.4).
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Table 2 — Records of horses of the Kostanay breed in comparison with other horse
breeds (sharpness min., sec.)

Distance, m

1000 | 1200 | 1400 | 1500 | 1600 | 1800 | 2000 | 2400 | 2800 | 3000 | 3200 | 4000 | 7000

Breed

Kustanaysk

o 1.04.4(1.14.0(1.27.0) - |1.40.6]1.54.4(2.07.4/2.3473.06.0 3.19 | 3.30 |4.37.0] 8,188
B“d:::“k 1.06.0|1.14.4|1.34.2| 1.36 | 1.43 [1.54.8/2.09.9|2.35.9/3.19.6| 3.19 | 3.29 |4.40.0| 8.25.5
Akhal-Teke|1.04.1]1.16.7]1.28.51.40.2] - - - - |3.006 - - - -

Tl‘OI'Z:i‘gl‘b" 0.58.0{1.11.4| 125 | - | 1.37 | 1.49 |2.02.0/2.27.2|2.57.0/3.11.0|3.22.2|4.22.0| 8.11

The Kustanay breed ranks second after the Thoroughbred in terms of
sharpness across multiple distances, including 1200 m, 1400 m, 1600 m,
1800 m, 2000 m, 2400 m, 2800 m, 4000 m, and 7000 m. This highlights the
breed’s exceptional speed and endurance, placing it among the top-performing
horse breeds for medium and long-distance races. The Kustanay breed is in the
second place after the thoroughbred.

Kustanay horses, tested from two years old onward, excelled in sharpness
and improved yearly. With excellent musculoskeletal systems, endurance, and
calm temperaments, they rival and can surpass other riding breeds in performance.

At present in «Kazak Tulpary» LLP the work on appointment of stallions-
producers as continuers of factory lines, formed in 1980-1990, such lines as: line
464 Neon and line 494 Fort is carried out.

We selected offspring based on pedigree and sporting qualities, evaluating
stallions by ranking their offspring’s type, origin, measurements, and performance
results.

Multifactor analysis enables early evaluation of young stallions by phenotype
and athletic qualities in their offspring. In countries like Germany and Poland,
stallions and mares are tested based on athletic development during short training
sessions at 1.5-2 years.

The principle of ranking has significant advantages over the simple
distribution of sires by places taken, because in this case the evaluation of the
sire depends on the expression of the trait in his offspring, and not on the number
of evaluated successors.

Table 3 shows the evaluation of the offspring of the studied stallion sires from
the lines: 464 Neon — stallion Nauryztoy 9 and 494 Fort — stallion Preferans 5 on
the quality of offspring, which was carried out according to the results of offspring
boning on several breeding traits, allocated in II groups: Group I include traits:
evaluation of type, trunk, limbs, measurements. Group II includes evaluation of
expression by athletic qualities, each of which was evaluated on a 10-point scale.
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Table 3 — Dynamics of phenotype evaluation of offspring in the section of lines
by I group of evaluated traits, point

Torso (body) Limbs (foundation) Stallion

Point
category

head neck breast sides croup front rear

Group I Offspring of stallion Nauryztoy 9
9.5¢0.5 | 9.5:04 | 100 | 95+1.5 | 95427 | 9.5+0.1 | 958 | 9.5 | Improver
Group II Offspring of the stallion Preference 5
9.2412 [ 9.5+3.1 | 9.040.3 | 9.2+1.8 | 9.5¢1.3 | 9.5¢0.5 | 958 | 9.0 | Improver
Group III control
8.5¢4.2 | 9.042.8 | 8.5:0.5 | 8.0:2.6 | 9.0+05 | 8.0+0.8 | 8.5:1.7 | 80 | Neutral

Based on the information in Table 3 — I and II group of young stallion-
productive stallion Nauryztoy 9 received 9.5 points, on the group of stallion-
productive stallion Preferans 5 — 9.0 points. These indicators exceed the average
level for young stallions of other stallions, considered in the control III group.

Table 4 continues the evaluation of the studied offspring in the section of
different genotypes by type and exterior.

Table 4 — Dynamics of intermediate evaluation of offspring exterior in the section
of lines by I group of evaluated traits, point

G Point for exterior
r
oups Mo 5 o
Group I classical
+
distances (n=5) 7.5+0.13 0.52 6.92
Group II long
+
distance (n=5) 7.5+0.16 0.52 7.01

From the data of Table 4 it is seen that youngsters of Group I, trained
on classical distances on the ball evaluation for exterior, received on average
(7,5+0,13), and for Group II, trained on long distances (7,3+0,16), no reliable
difference between the compared groups was revealed.

Table 5 summarizes the results of the final evaluation of breeding stallions
on the quality of offspring by type and exterior.
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Table 5 — Results of the final evaluation by type and exterior of offspring in the
section of lines by I group of evaluated traits

Point
No. Nickname n=14 - om thal Rank
Type | Exterior | Measurements | points
1 | Nauryztoy 9 6 8 8 9 25 I
2 | Preference 5 8 8 8 9 25 I

Based on the data from Table 6 regarding the evaluation of stallions-
producers by offspring type and exterior quality, it can be concluded that the
stallions Nauryztoy 9 and Preferans 5 occupy high levels of excellence. During
the assessment, these stallions were ranked as I Rank, categorized as Improvers,
and classified in the Elite class, demonstrating their superior breeding potential.

Table 6 shows the evaluation of stallions-producers on the sporting efficiency
of their offspring.

Table 6 — Results of evaluation of the stallions-producers under study by their
sporting efficiency, score

Index
Motor qualities
Group O,f horses Number of steps per Movement style
Stallion’s name
ten b lynx gallop Average
s :2 Y point lynx point score

P point point
1 group 3242.5 9.3 17.4+1.8 | 7.5 4 4.5 6.3
Group II 30.5+£2.4 9.0 18+£3.5 6.5 4 4.6 6.0
Requirements | 539 | 510 | 1419 | 105 | 5 5 -
for instructions

According to the data in Table 6, the offspring of stallion breeders of breeder
lines — 464 Neon and 494 Fort meet the given requirements set by the instruction
for motor qualities.

In the racing season horses of Kustanai breed and their litters participated in
the presented 4 distances.
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Table 7 — Racing year 2022-2023

May 21, opening of the 2022 season/number, goals
1000 m 1800 m 5000 m 18,000 m
4 6 12 17
May 20, 2023 / number, goals
9 8 7 16
June 18, 2022/number of goals
1200 m 2000 m 7000 m 20,000 m
5 8 7 14
June 19, 2023 / number, goals
9 8 7 eleven
July 6, 2022 /number, goals
1400 m 2400 m 7000 m 20,000 m
4 4 6 8
July 6, 2023 / number, goals
4 6 8 9
August 20, 2022 / number, goals
1200 m 2400 m 7000 m 20,000 m
4 5 10 8
August 19, 2023 / number, goals
5 | 4 | 8 | 10
September 10, 2022 / number, goals
1600 m | 2400 m | 7000 m | 20,000m
September 23, 2023 / number, goals
6 7 8 10

The 2022 racing season had a total participation of 39 head at the beginning
of the season, and went down at the end of the season as horses get injured in
the process of racing, which amounted to — 18 head. In 2023, the total number of
herds amounted to 40 heads at the end of the season respectively.

In 2022, Kostanay horse breeding won 14 awards: 8 third places, 4 seconds,
and 2 firsts. Horse registrations in Kazakhstan total 173 heads: 25 stallions,
60 mares, and 88 young horses.

Breeding of horses of Kustanay breed is engaged in more than 10 private
owners Kostanay region, Akmola region, North-Kazakhstan and East-Kazakhstan
region, 3 farms in the Republic of Kazakhstan and 1 private owner in the Russian
Federation.
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It is necessary to increase the breeding nucleus of horses of Kustanai breed
with selection and selection, followed by breeding tests and further work on the
quality of offspring and working capacity.

Conclusions

Research indicates that Kustanay horses consistently exhibit superior
productivity and pedigree qualities compared to world breeds. Evaluations of
stallions from breeding lines 464 Neon and 494 Fort show they outperform control
group peers in both pedigree and modern stock assessments.

Stallions Nauryzton 9 and Preferans 5 are recognized for improving offspring
quality and can establish two new lines in the Kustanay breed.

To ensure future growth, we propose: preserving the breed’s linear structure
through purebred breeding combined with effective stabilizing and homogeneous
selection. Additionally, we aim to enhance the Kustanay horse’s market demand
as a sport horse and for private ownership.
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A. B. Amanowvixosa’, *U. M. Bpenv-Kucenesa?, O. C. Capponosa’
12AxmeT BaliTypChIHYIIbI AThIHIAFbI

Kocranaii eHipiIik HHCTUTYTHI,

Kazaxcran Pecybmukacel, KocTtanaii . ;

*«3apedHoe aybl MapyabUIbIFb]

Toxipude crannusce JKIIC,

Kazakcran Pecyomkacsl, Kocranaii k.

04.04.24 x. 6acnara TYCTI.

25.11.24 x. Ty3eTynepiMeH TYCTi.

09.12.24 >x. OacsIm meIFapyra KaObUITaH B

ACBLI TYKBIM/IBI JK¥YMBIC-KOCTAHAM TYKbIM/IbI
KBIJIKBIUIAPJIBI CAKTAY MEH KETIJIAIPYAIH HEI'T3I

Bynoicymvicma Kocmanaii myKbiMObl HCoLIKbLIAPObIH COIHAKIMAH OKEH
commen bacman myKbiM 280JI0YUACHL Npoyecinoezi dcemicmikmepite
manoay KHcypeizinoi HoHe ypnax candacol 60UbIHULA OHOIPYILI ali2blpaapObl
bazanay scypeizindi. Kocmanai myKeimObl HCLLIKbIIAPObIY KA3Ip2i
3amanzvl CaHvl OaKbiiay mMooObIHbIY KypOACMAPbIHAH — ACbLL MYKbIMObI
Jrcone cnopmmulk Kacuemmepi Ootvinua 464 Heon men 494 @opm
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Oexinicmiy 3ayblmmulK dceninepi OouvlHwa benzinep Kewieni OOUbIHWA
APMBIKUUbLIBIZLIMEH CUNAMMANAmMbIHbl aHblKManobl. Ocblean baiiansicmul,
eHOipywii atizbipnap: Haypeismoii 9 (512 Hae-2146 — Topku 8) orcone
Hpeghepanc 5 (525 Ilecac — 2101 Cagapu) ypnakmapuvlHbly canacvit
bazanay 60bIHULA HCAKCAPMYUIBLIAD DOLIN MAOBLIAObI HCOHE KOCMAHALL
JHCHLIKBL MYKLIMbIHA €Ki JHCAHA HCOL CANY YULIH NAUOANAHBLIYbL MYMKIH.

Kocmanaii mykeimsinoa 6ec ueeizei mobwvt 601061: 30 Bypenom,
45 3aboiu, 84 3esc, 56 Jukmop ocone 162 Tpocmuux. Ex kon mapanzan
84 3eec mobwi (nezizei mun) 6010vl, o2an manowviy 23 % Kipdi, 00aH Kellin
3aboii mobwr 15 % kepcemxkiwinen 6010v1; 30 Bypenom exindepi (am muni),
162 Tpocmuux (necizei mun) scone 56 Jukmop (am muni) colikeciHuie
7, 8 orcone 9 % 60n0bi.

3epmmey Kaszaxcman Pecnybaukacel Ayvin wapyauivliviasl
munucmpanieiniy 2021-2023 ocwvinoapza apranzanm «Kvinkol
WMapyamvlivl2ablHOa CceneKyusanvlk ypoicmi muimoi oackapy sxcoue
2eHoGhoHOmbl cakmay mextHonocusnapuvit o3ipney» BR 10764999 avinvimu-
MeXHUKANbIK 0a20apramacsl asacblHOA JHey3e2e ACbipbliObl.

Kinmmi cesoep: ecipy odicmepi, atizvlp 6HOIpYWici, mypi, CblpmKbl
mypi, eHiMOLNicl, cCnHOpmmblIK Kacuemmepi

A. B. Amanowixosa’, *U. M. Bpenv-Kucenesa?, O. C. Capponosa’
2KocraHalCKHii pernOHaTbHbIH

yHUBepcUTET uMeHH A. baiiTypcbiHOBa,

Pecny6imka Kazaxcran, . Kocranaif;

*TOO «CenbCKoX031HCTBCHHAS

OIIBITHASI CTAHIUS 3apevHoey,

Pecny6nmka Kazaxcrawn, r. Kocranaii.

IMoctynuno B penakuuio 04.04.24.

Ioctynuino ¢ ucnpasnenusimu 25.11.24.

IIpunsTo B neuars 09.12.24.

MJEMEHHAS PABOTA — OCHOBA COXPAHEHUSA
M COBEPIIEHCTBOBAHMSI JIOIHAIEM
KYCTAHAVICKOM ITOPO/IbI

B cmamuve npoananrusuposana paboma no cosepuiencmeo8aHuI0
aowaoeill KycCmanaiuckol nopoosl 8 npoyecce 260a10Yuu nopoosl ¢
MomeHnma anpobayuu u 8bINOJIHEHA OYEeHKA Jicepedy06-npoussooumenetl
nO Kauecmey nomoMcmed. Ycmanosneno, 4mo co8pemenHoe no2oi08be
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Jouaoeti KyCmaHaicKo nopoosl Xapakmepusyemcs npesocxo0cmeom no MPHTU 68.35.47

KOMNJIEKCY NPUSHAKOS 8 paspese 3a800cKux tunuili 464 Heona u 494 @opma

HAO C8EPCMHUKAMU KOHMPOTIbHOU 2PYNNbL — KAK NO NJIeMEHHbIM, MAaK U https://doi.org/10.4808 I/NSJU7362

N0 CROPMUBHBIM Kauecmsam. B cessu ¢ uem, sicepebysi-npouzsooumen:

Haypuismou 9 (512 Hae — 2146 Topxu 8) u Ipepepanc 5 (525 Ieeac — B. A. KamkuH', K. XX. Yaxumoe?, *3. T. Ymemucoea®

2101 Cagpapu) no oyenxe kavecmea NHOmoMCmea AGIAIOMCA YIYHUaAmenamu 12 TopaliTbIpOB YHUBEPCHUTET,

U moeym 0bimb UCNONb308AHbI 08 3AKAAOKU 08YX HOBLIX NUHUL 8 Pecny6nnka Kazaxcran, r. [Tasionap;

KYCMAHACKOU nopooe 1ouaoell. SPI'TI Ha ITXB «T'UTTPO3em»,
B xycmanaiickoti nopooe umenocv nsams OCHOBHbIX NUHUU — PecmyOnuka Kazaxcraw, 1. [TaBmoaap.

30 Bypenoma, 45 3abos, 84 3esca, 56 [Juxmopa u 162 Tpocmuuxa. IORCID: https://orcid.org/0000-0002-2618-2194

Haubonvwee pacnpocmparnenue umena aunus 84 3esca (ocHosnot mun), 20ORCID: https://orcid.org/0000-0002-7090-7834

K Hell omHocunocy 23 % noconosvs, 3a Hell ciedosana aunus 3abos c 3ORCID: https://orcid.org/0009-0008-1114-9675

nokazamenem 15 %,; npeocmasumenu unuii 30 Bypenoma (eepxosoti mun), *e-mail: kick.ass.obse007@gmail.com

162 Tpocmuuka (ocnoerou mun) u 56 Juxkmopa (sepxosoti mun) umenu

coomeemcmeento 7,8 u 9 %. COBPEMEHHOE COCTOSHUE NMACTBULYHbBIX
Hannvie noxasamenu nouyuenvl u RPOGOOUNUCL 8 PAMKAX HAYYHO- yroﬂnﬁ T1AB, ﬂO,qAPCKOﬂ OBJIACTU

mexuuyeckol npoepammul BR 10764999 «Paspabomka mexnonocut
appexmuenozo ynpagieHusi ceneKyuoHHbIM NPOYeccom U COXPaHeHus
eeHogpornoa 6 konesoocmeey 2021-2023 ee. Munucmepcmea cenbckoco
xosaticmea pecnyonuxu Kazaxcman.

Kurouesvie crosa: memoosl pazeedenus, scepebey-npouzgooumen,
mun, sKcmepbep, pabomocnocoOHOCnb, CHOPMUBHbIE KA4eCmad.

Cmamovs Hanpasiena 0151 pa3padomox peKoMeHOAYuu no
UCNONIb306ANHUIO €CIECNBEHHBIX NPUPOOHBIX KOPMOBLIX Y200Ull, C Yerbio
UX pAyUoOHAIbLHO20 UCNONIL308ANUS 8 BUOY UX NOBCEMECMHOTU 0e2paoayuil
noo oetlicmsuem aHmMponozeHHvlx pakmopos. Ilpobrema yxyouienus
COCMOSIHUSL pACMUMENLHO20 NOKPOBA KOPMOBLIX Y200Ull OCIPO CIMOUM
nepeo cenvxozmosaponpouzsooumenamu. Om Kavecmea mpag 3a8UcUm
He MONbKO pACmMeHUe8o0uecKas ompacib, HO U HCUBOMHOBOOUECKAS.
Tonumanue oannou npobaemvl Ha KOPHIO NOMOICEN USMEHUNb MEHOEHYUIO
no OeCcKOHMPONIbHOMY UCNOJIL308AHUIO U KAK cledcmeue deuyumy
counbIx Kopmos ¢ nacmouwy. Cmamovs ObLIA LINOIHEHA HA OCHOBAHUU
ceobomaHnuyeckux nonegvix oociredoganuili Ilagrodapckoi obracmu.
T'eobomanuyeckue 06¢c1e008aHUs NO3BONAIOM GbIABUMb 3AKOHOMEPHOCU
UBMEHeHUsL MPABOCMOsL U ONPeOenUmb 6ce UOblL He MOIbKO KOPMOBHIX,
HO U JeKapCMEEeHHbIX U 008UMbIX pacmeHull 6 azpogumoyenose. B
cmamve npedCcmasieHvl Memoobl COBPEMEHHbIX 00C1e008aHULL OOTLUIUX
meppumoputi ¢ ucnonvsoganuem I UC-mexnonozuil, a maxace memoo
onpeoenenus yporcauHoCmu no 6030YUIHO-CYXOMY 6eCy PaACmUmenbHoCi,
KOMOpblil 8blAsiIsien cmenenb npodykmugrnocmu nacmouwy. Oociedosanue
nomozaem HA2AAOHO YCMAHOGUMb NPUYUHY USMEHEHUs U YMeHbUeHUs
nPOOYKMUBHOCMU PACMUMENbHOCMU, A MAKdHCe HAd OCHOBAHUU
Xapaxkmepucmux OOMUHUPYIOWUX PACMeHULl, 000CHO8AMb He0bX00UMble
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Meponpusimus no YIYHueHUuio coOCmosiHus nacmouw 01 8blnaca
CeNbCKOXO3AUCBEHHBIX HCUBOMHBIX.

Kniouesvie crnoga: nacmbuwa, cenokoc, KOpmMogvle mpagwl,
Oezpadayusi, 2e000MaHuKa.

BBenenue

I'eoboTannveckoe 00CIeI0BAHUE — HEMPEMEHHBIH aTpUOYT COBPEMEHHBIX
3eMEJNIbHBIX M3BICKAHWI, HA OCHOBAHHU KOTOPBIX BEAETCS Y4YET COCTOSHUS
€CTECTBEHHBIX MACTOMII, OLEHKA MPUTOAHOCTH YrOAUM Uil JAallbHEUIIETro
HCIIOJIb30BAHMUS H B CITy4ae OTPHUIIATEILHOTO BO3/ICHCTBUS HA HUX aHTPOIIOTEHHOTO
(baxTOpa, BEIBOJI 3eMEJb U3 UCIIOIB30BAHUSL, JJISl ©X BOCCTAHOBJICHHUSL.

Jlerpaianusi nacTOMIN BOT yXKe Ha MPOTSHKEHUH MHOTHX JIET SIBJISIETCS
AKTyaJbHOU TeMOW OOCYXJIEHUU M AUCKYCCHUU, KOTOpPBHIC HAIlpaBIEHbI Ha
COXpaHEHHE TPABOCTOSI, HEOOXOUMOTO JUIsi COYHOM M MUTATENLHON KOPMOBOM
0a3bl CeIbCKOXO3SMCTBEHHBIX KUBOTHBIX. OTUACTH, YXY/AIICHHE COCTOSHUS
nacTOMI UAET U3-3a HENMPAaBUIBLHOTO MPUMEHEHHUs COCO00B 00paboTKU
3eMelib, KOTOPbIE B KOHEYHOM HMTOT€ HCCYIIWIM MOYBEHHO-PACTUTEIbHBIN
MOKPOB, U KOCHCTEMA CTaa HEMPUTOAHOM JUIsl JadbHEHIIIEr0 CIOIb30BAHUSL.
W ecnu 3TH 3eMiin 3a OOJNBIION MPOMEXKYTOK BPEMEHH, OCTAaBIIUCH B TTOKOE,
CMOTJIH CAMOBOCCTAHOBHUTHCSI, TO BEICOKO-KOPMOBBIC PACTEHHSI, HAXO/IAIINECS B
MOCTOSTHHOM HCIIOJIb30BaHUH B KOHEYHOM UTOT'€ YCTYIAIOT MECTO HEMOEIaeMbIM
pacTeHusiM, KOTOPBIE B CBOIO OYEpe/ib OTPHUIATEIHHO BIHUSAIOT HE TOJILKO HA
Ka4eCTBO JKUBOTHOM MPOJYKIIUH, HO U Ha COCTOSIHUE MOYB.

Marepuajbl 1 METOABI

MeTo re0o60TaHUYECKOro 00CIe0BAHMS COCTOUT U3 TPEX ITAMOB —
[OJITOTOBUTEIHHOTO, TTOJIEBOr0 U KaMEPaJbHOT0. Ba)KHBIMU M3 HUX SIBISTIOTCS
MTOJICBOW M KamepanbHbIe 3Tamsl [1-3].

[MoAroToBUTENIBHBIC PA0OTHI BKIFOUAIOT AHAIN3 UMEIOIIUXCSI TATEPATY PHBIX
U Kaprorpapuyeckux MaTepHaoB: reo00TaHUYECKas KapTa, MOYBEHHAs KapTa,
MOYBEHHBIH OYEepPK, MaTEpPHalbl HHBEHTAPHU3AIMH SCTECTBEHHBIX KOPMOBBIX
Yrojauii, MPOEKTHl U CXEMbI 3eMJICYCTPOUCTBA, MATEPHUAIBl OMPEICICHUS
KYJIbTYPTEXHUYECKOTO COCTOSIHUSI YTOAUN M MACHOPTH3AIMUA OCYIICHHBIX U
OpPOIIAEMBIX 3eMeJlb, a9PO()OTOCHUMKH.

[ToaroroBka aBTOPCKOTO OpUTHHANA Te00OTAHUYECKONW KapThl BKIIOYAET
MepeHeCeHNe Ha TUIAHOBYIO OCHOBY MMeEOIIelics nH(pOpMAIMU O XapaKTepe
U PacHpOCTPAHEHUU ECTECTBEHHOW PACTUTEIBHOCTH, O KYJIbTYPTEXHUYECKOM
COCTOSTHUM KOPMOBBIX YTOJIHi (3aKyCTAPEHHOCTH, 3aJIECEHHOCTD, 3aKOUKApEHHOCTb,
KaMEHHCTOCTh) M JIECOB (THUI, BHICOTA, [UAMETpP JIPEBECHBIX PACTEHHUI),
00 M3MEHEHHUSX B FPAHUIAX YTOJWH, OTMEUCHHBIX MPU CPABHEHHH HOBOTO
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3eMJICYCTPOUTEIBHOTO IIaHa, Te000TAHNIECKOW W MMOYBEHHOH KapT. B xoxe
MOJATOTOBUTEIBHBIX padOT MPOBOAUTCS KaMepalbHOE Aemu(pUpoBaHUE
a’po(OTOCHUMKOB, COCTaBJIEHUE MPEABAPUTEIBLHOTO BapHaHTa JIETEHIbl K
reo00TaHUYECKOI KapTe M BHIOOP yYacTKOB, I'I€ AOJDKHBI OBITH CIEIIAHBI
reo00TaHNIECKUE OTTHMCAHUS.

Jlnsireob60TaHIIeCcKOro 00CIeJOBaHNS TACTONII HCTIOB3YOTCS TP ANIIMOHHBIA
TI0JIEBOM METOJT M METO]] TeOMH(OPMAIIIOHHOTO KapTorpadgupoBaHusl.

[Tpu BBINOJHEHNHU TIOJIEBOTO Te000TaHNYECKOro KapTorpadupoBaHUs
BCET/Ia BEIOMPAIOT THIIMYHBIA Y9aCTOK PACTHTEILHOTO COOOIIECTBA, HA KOTOPOM
3aKJIQIBIBAIOT «CTAHIMIO», TO €CTh MOAPOOHOE ONMCAHHWE PACTUTEIBHOCTH C
KOJIMYECTBEHHOI OLIEHKOH pacHpoCTpaHEHHs COCTABJIAIONINX ee BHIO0B. Ilo
3HAUYEHHUIO «CTAHIMs» PaBHSAETCS OCHOBHOMY IOYBEHHOMY pa3pe3y. Takoe
OITMCAaHNE HEIIPEMEHHO BBINIOIHACT WHKECHEP-TIOUYBOBE NP 3aKJIaJIKe paspesa
T10/] €CTECTBEHHON PacTUTENBbHOCTEI0. COKpAIIEHHOE ONMCaHNE PACTHTEIILHOCTH,
IJIaBHAs 1IEJb KOTOPOTO - OMpEJIEICHNE acCOUMALlMN, TUIa JIyra WiH Jeca,
Ha3bIBACTCA «TOYKa» M COOTBETCTBYET NMPHUKOINKE IpU 00CIEOBAaHUM IOYB.
Ha mecte onncaHus pacTUTENBHOCTH 3aKJIaJbIBAIOT MOYBEHHBIM pa3pes
COOTBETCTBYIOMIEH KaTETOPHH.

KaprorpadupoBanne KOHTYpOB pacTHTEIFHOTO MOKPOBA IPOBOJAT ITyTEM
OCMOTpa M ONHCAHUS KAXJOTO BBIAENA B HAaType. [ paHHIBI T€000TaHHUECKUX
KOHTYpPOB BBIPHCOBBIBAIOT Ha aBTOPCKOM 3K3EMIUISIPE KapThl, HA KOTOPOH
HAHOCAT IyHKTHI, I'/I€ CIEIAHbl ONMUCAaHUs (CTAaHUMHU WIN TOYKH). KOHTYpHI
IIPpH BO3MOJKHOCTH CBEPSIIOT C ITOYBEHHOW KapTOH, a3po(OTOCHUMKAMH.
I'eoboTaHNUECKUI KOHTYp IOJDKEH OTpaXkaTh OJHOPOJHOCTh OOTAaHMYECKOTO
cOoCTaBa PACTUTEIBHOCTH (JOMHHAHTHBIX U CyOJOMHHAHTHBIX BHIOB),
OJTHOPOAHOCTH KYJBTYPTEXHUUYECKOTO COCTOSHUS, MPHYPOUYEHHOCTh K OJHOMN
Pa3HOBHIHOCTH MTOYBHI [2].

B pesynbrate nmpuMeHeHHs TeOMH()OPMANNOHHBIX TEXHOJIOTHH CO3/1aeTcs
kaprorpadguueckuii MaTepuan ¢ rpaHUIlaMd MAaCTOMIIHBIX KOHTYpPOB U
orpeelsieTcs yposKaitHOCTh, Te000TaHNYECKUII COCTaB M OIIEHKA COCTOSHUS
TTACTOMIII.

Metonuku npuMmenenuss ['MIC B kapTupoBaHUM NacTOWII BKIIOYAIOT B
ce0st pa3nuuHble TpHEeMbl. Bo-1IepBbIX, HCIIOIB3YIOTCS KOCMUYECKHE CHUMKH
B Macmrade 1:50 000 ¢ 94eTko mpoUYepUCHHON OCHOBOMW, BKIIOYAIOIICH B ceOs
YCIIOBHBIE 0003HAUCHNUS JOPOT, PEK, KOJOALEB, 3SMMHHN 1 JIETHUX CTOSTHOK H T.II.
3TO MoOMOraeT Jierde OpueHTHPOBATHCS HA MECTHOCTH. 3aTeM 110 KOOpAWHATAM
¢ GPS-tpekepa Ha KapTy CTaBUTCS TO4Ka reoboTaHmueckor cranmuu. Ilocme
HAHECCHMSI BCEX TOYEK M OKOHYAHMSA paboT Ha MOJSIX, KapTa JIOJDKHA OBITh
OTCKaHMpPOBaHa. BO-BTOPBIX, TENEPh yKe HIEKTPOHHBIN IUIAHIIET KapThI JOJDKEH
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OBITH IPUBSA3aH 10 KOOPAMHATAM TOH, MECTHOCTH, I'I€ OBIH NMPOU3BEICHBI
reo00TaHWYIECKHE M3BICKAHU, COTJIAaCHO Oa3e naHHbIX. [1o KOHTypam, KoTopble
ObLIM BBIICJICHBI 10 TIOUYBEHHBIM pasziesiaM, B iporpamme ArcGis, BBIMEpUHBAIOTCS
TIOJIMTOHBI, M YK€ [0 HUM, B TabJHIe aTpHOyTOB, MOXKHO TOCUUTATH IIOMIAAN
MHTEPECYIOMNX HAC MOYBEHHBIX U PACTHTEIBHBIX KOHTYPOB M0 HEOOXOJHUMBIM
rapaMeTpam. 3aTeM, 30Hbl, C OTMHAKOBOH XapaKTEPUCTUKOMN HITN JIOMHUHHUPYIOIIIM
3HAYEHMSM, OKPAIINBAIOTCS B 33aHHBIM IBET U MBI MOXEM BBIBOJIUTH JAHHYIO
KapTy B I€YaTh.

Marepuaiis HcciieJOBaHUH UCTIONB3YIOTCS PA3JIMUYHBIMHU FOCY1apCTBEHHBIMU
OpraHamH, JUIsl OTIpEIeICHUS] CTOMMOCTH 3€MEJIbHBIX YTOJHH, a TAKXKe JUIs padoT
T10 TIPEJIOTBPANICHUIO YXYALICHUS] COCTOSIHUS TTAaCTOMI TOI MM MHOW o0nacTn
[4-6].

[Ipu nMccnenoBaHUM PACTUTEIBHOCTH HPUMEHSIICA 3KOCHCTEMHBIN
MoX0J]. DKOCHCTEMHBIN MOJX0J] OCHOBAaH Ha MPEACTAaBICHUSAX 00 00BEKTE KaK
KHMBOI CaMOpETyIHpPYIOIIEics cucTeMe U cpejie, B KOTOPOil JJaHHas CHCTeMa
¢ynkmronupyer. [Ipn 5KoCHCTEMHOM 1TOIX0/1€ BAXKHEHIIINM 3JIEMEHTOM aHaIn3a
JUHAMHYECKOTO COCTOSIHUSI MPUPOAHBIX KOMIUIEKCOB BBICTYIAIOT CYKIECCUH
PacTUTENEHOCTH, TOHUMaHNAE KOTOPBIX IMO3BOJISIET OLEHNUTHh TAKHE MapaMeTphI
CHCTEMBI, KaK YCTOWIMBOCTb, CAMOPETYJISIINS, CTETICHb TPaHC(HOPMAIUY | T.1I.

DKOJIOTHYECKHH MTOX0]] TTO3BOJIIET HanOoJIee TITyO0KO MPOaHATH3UPOBATh
B3aMMOCBSI3M A0MOTHYECKUX W OMOTHYECKNX KOMIIOHEHTOB M OCOOCHHOCTH MX
¢byaxkanornpoBanus [ 1, 3].

I'eob6oTannvyeckne o0Ocieq0BAHUS NMPOU3BOIUINCH HA TEPPUTOPHUHU
[MaBmomapckoit obmactu B aBrycte 2023 roma. OmpeneneHne BHAOBOM
MIPUHAISKHOCTH PACTEHHI OCYIIECTBILUIOCH 10 [4—7], yTOYHEHHE JTATHHCKOM
HOMEHKJIaTypbl ¥ CHCTEMAaTHYECKOTO CTaTyca BUAOB ITPOM3BOAMIOCH 10 [8].

Pe3yabTarTsl U 00cyxK1eHUe

bbbt 06cnetoBaHbl re000TaHMYECKHE CTaHIUK B KoiudecTe 20 ToUek.

30HaIBHON STAJIOHHON PaCTUTEIEHOCTBIO ISl 00CIIEI0BAHHOM TEPPUTOPHN
B IIpejieNax IOA30HBI 3aCyIIINBBIX CTEMEH SBISIOTCS 00TaTo-pasHOTPaBHBIC
CTENH, XapaKTepHU3yoNInecss MaKCUMalbHON BUAOBOI HACBHINIEHHOCTHIO,
TYCTBIM U JIOBOJIEHO BEICOKHM TPaBOCTOEM C TOCIIOJICTBOM IUIOTHOAEPHOBHHHBIX
Kcepo(IIBHEIX U Me30Kcepo(IITBHBIX CTEMHBIX 37akoB (Stipa capillata,
S. zalesskii, Festuca valesiaca, Koeleria cristata) u Mme3okcepodrpHON
JIEepHOBUHHON ocokm panHeil (Carex praecox). s 6oraTto-pa3HOTpaBHBIX
CTEIeH XapaKTepHO TAKXKE yJacTHE PBIXJIOACPHOBHHHBIX KCEPOME3O(HIBHBIX
3makoB (Agropyron pectinatum, Stipa pennata) W KOpHEBHUIIHBIX 37TaKOB —
Me30(hmIToB, Kcepome3od o, MezokcepodmiioB (Poa trivialis, Bromopsis inermis,
Calamagrostis epigeios, Elytrigia repens). B 6oraro-pa3HOTpaBHBIX CTETISIX OOBIIHO
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OOMIIBHO JTyTOBO-CTETIHOE Pa3HOTPABbE: ME30(HTHI, KCEPOME30(HUTHI, KCEPOPUTHI
(Potentilla erecta, Fragaria vesca, Achillea millefolium, A. nobilis, Medicago
falcata, Galium verum, Gypsophila paniculata, Phlomis tuberosa, Potentilla
argentea, Pulsatilla patens, Veronica incana). Hactosimue cTemHbie kKcepo(uTsI
TIOSIBJISIIOTCSL B COCTABE TPABOCTOS HA IOT€ TOA30HBI, IIPH MEPEXoJie K MOI30HE
Cyxux crenei. Posb Me30(HIBHBIX MM KCEPOME30(HIBHBIX OJHOJIETHUKOB —
3¢eMepoB 1 MHOTOJIETHUKOB — 3(heMepon1oB HUUITOXHA. ['emMuahemepon bl Tak
e eIMHUYHBI.

B nipesenax moa30HbI CyXHUX CTENEi B 30HAIBHBIX (JOHOBBIX HEHAPYIIIEHHBIX
yd9acTKax JTOMHUHHUPYIOT KCepoQHIbHBIE U ME30KCEPO(UIbHbIE MIOTHO- U
KpyIHOJepHOBUHHBIE 31aku (Stipa capillata, Festuca valesiaca) ¢ ygactuem
MEe30(MIFHOTO0 U ME30KCEPO(PMIIBHOT0 Pa3HOTPABbSL, 37TAKOB M OCOK, CBOHCTBEHHBIX
3aCyIUIMBBIM CTEIISIM.

J11st HeHapyIIEeHHBIX (POHOBBIX YIACTKOB XapaKTEPHO BHICOKOE TPOECKTHBHOE
niokpertre 90-100% npu BeicoTe TpaBocTost 60-70 cm. Buosoii coctas coobiiecTs
XapaKTEepPU3yeTCss OTHOCUTEIBFHBIM OOTaTCTBOM M MOXKET Hac4HThBaTh 30-40
Bruao0B Ha 10 M2 mpu ypoxaiiHocTH 110 15-17 1/ra B epecueTe Ha BO3IYITHO-
cyxyto Maccy. CreryeT OTMETHTB, 4TO ()OHOBAsI HEHapyIIEHHAs! PACTUTEILHOCTh
Ha 20 00cie10BaHHBIX TUIOIIAKaX OTCYTCTBOBAJIA.

BonpmuHCTBO BUJOB HMEIOT XOPOIIYI0 M YAOBIETBOPHUTEIbHYIO
roenaeMocTb. K BpeHbIM IS CeNTbCKOXO03SHCTBEHHBIX )KUBOTHBIX PACTEHHAM
OTHOCHTCS TOJIBKO IIETUHHUK 3eJeHbIH (Setaria viridis (L.) Beauv.), ciocoOHBIH
¢dopmupoBats Gutode30aps! 1 3aKynopuBarh JKKT KHBOTHBIX IIPH €r0 MOEIaHUH.

Hanbomnpmee npoextiBHOE OKphITHE (BbIIIE 60 %) MIMEIOT CITabOHApYILICHHBIE
YYaCTKH, 3aHATHIC 3JIaKOBBIMH M KOBBUIBHBIMHU (hopmarusimu. [IpoekTuBHOE
nokpeiTHe MeHee 40 % XapakTepHO AJIs CHIBHO HAPYLICHHBIX YYacTKOB C
aBCTPHUHCKOMOJIBIHHBIMY 1 TUITYaKOBBIMHU (hopManusiMH.

HanGospmryto BeicoTy TpaBocTosi (Bbime 40 ¢M) MMEIOT KOBBUIBHBIE
¢dopmary, uMeromue caadylo nacTOMIIHY0 Harpy3ky. Haumensmmas BeicoTa
TpaBocTos (Hmke 20 cM) XapaKkTepHa JUTsl CPeJHE U CHIIBHO HAPYIICHHBIX TACTOMII
C aBCTPUHCKOIOJIBIHHBIMU M THUITYAKOBBIMU (hpopmarnmsimu. COOTBETCTBEHHO
ClTabOHapYIICHHBII TPaBOCTOM UMEET OONBIIYI0 YPOXKAWHHOCTE (BEIIIE 3,5 11/Ta),
IO CPaBHEHUIO C CHIIbHOHApYIIeHHBIM (MeHee 0,5 m/ra).

JlanpHeiimee yBemmueHne CCHOKOCHOM M TaCTOMIITHON HAarpy3KH MIPHBOIANUT
K (hOPMHPOBAHUIO CPEHE HAPYIICHHBIX YIAaCTKOB, KOTOPBIE TEPSAIOT KOBBIIb U3
JOMHHAHTOB TPABOCTOS U MPEACTABICHBI TUITYAKOBO-TIOJILIHHBIMH U MOJIBIHHO-
THUITYaKOBBIMH acconuanusiMu. OTIENbHO ClIeyeT yKa3aTh CPeHEHAPYILICHHOIO
THUITYaKOBO-)KUTHAKOBYIO aCCOIMAIINIO, KOTOPAs SIBISIETCS] MPUMEPOM CESTHHBIX
KOPMOBBIX YTOAWH M (PUTOIEHOTHYECKHE MapaMeTpbl KOTOPOW MpeTepnenu
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3HAYUTENIbHBIE M3MECHEHUS I10]] BJHMSHUEM I0CEBa XUTHAKA M KOPMOBBIX
6000BBIX. /17151 cpeiHEHapYIICHHBIX YYaCTKOB XapaKTEePHO JalIbHEHIIIee CHIKEHHE
KOJIMYECTBEHHBIX IapaMETPOB TPABOCTOS: NMPOEKTHBHOE MOKphITHE 3350 %,
yposkaitHOCTB 1,5-3,2 11/Ta IpH BEICOTE TPaBOCTOS HIKE 25 CM.

CHIbHO HapyUIEHHBIE YYacTKH (OPMHUPYIOTCS BOJINM3M HACEIEHHBIX
ITyHKTOB, @ TaKXX€ BJIOJb CKOTOIPOTOHOB M XapaKTEPU3YIOTCS THUITYaKOBBIMU
1 aBCTPUICKOMOJIBIHHBIMA (OPMAIMAMH C HU3KHM IIPOEKTHBHBIM ITOKPBITHEM
3045 %, ypoxaitHocTeio MeHee 0,5 11/ra 1 cpeZHell BBICOTOI TpaBOCTOS HIKE
20 cm. 1715t (h1opHCTHYECKOTO COCTaBa XapaKTEPHO HIU3KOE BUI0BOE pa3HOOOpasme
(5-10 BuyioB Ha 10 M?). B TpaBOCTOSI MOJHOCTBIO OTCYTCTBYIOT ITPEACTABUTEIN
6000BBIX. [Ipu HEOOMBIIOM OOHMIIMHM BCTPEYAIOTCS COPHO-PyAEPaTbHEBIE H
HeTIoeJaeMble PacTeHNUSI.

Cnenyer OTMETHUTBH, YTO HM3MEHEHHUS B OMOMOpPPHON CTPYKTYype
(IOPUCTHYECKOTO CHHCKA 0OCIEJOBAaHHBIX yYAaCTKOB OTMEUYECHBI HE OBLIN.
W B cnabo HapyIIEHHBIX U B CHJIBHO HAPYIICHHBIX y4acTKaX JTOMHHHPOBAIIN
MHOTOJIETHHE TpaBbl. BO3MOXKHO, 3TO OOBSACHIETCA MO3AHUMH CPOKaMHU
TIPOBEIEHMS TIOJICBBIX UCCIICIOBAHNH M K KOHILY aBrycTa 3hemepsl 1 3hpemeponipt
Ha CIJIBHO HApYIICHHBIX yUacTKaX yXKe 3aKOHUMIIN KU3HEHHBIN UK X yTPATHIN
CBOM HA/I3€MHbIC BEr€TaTUBHBIC OPTaHbI.

BriBoabl

N3ydenne macTOMIN 1MOKa3ajio, 9TO CYMIECTBYET MpsiMasi CBSI3b MEXAY
CMEHOU TacTOWIIHOTO BO3JEHCTBUSA M OTBETOM mactOuma. [IpoBeneHHBIN
aHAJIM3 110 TAaKUM TTOKa3aTessiM, Kak M3MEHEHNE BHJIOBOTO COCTaBa, CTPYKTYPHI
JOMMHHUPOBAHUSI BU/IOB JIOKa3bIBAET TECHYIO CBSA3b BCEX MOKa3aTelel (PUTOLEH03a
¢ macTOMIIHON Harpy3koil. Ha mo0oe m3MeHeHne pexnma Bblnaca (GpuTOIeHO3
OTBEYAET 3aKOHOMEPHBIMH M3MEHEHUSIMH €T0 BHIOBOTO COCTaBa, CTPYKTYPHI
JOMHHHUPOBAHUS 1 HHTEHCHUBHOCTH IIPOJIyKIIMOHHOTO mpomecca [9].

Takum 0o0Opa3oM, MOXHO CAe€JaTh BBIBOJ O TOM, UYTO M3 BCEX
20 oOcie10BaHHBIX TOYEK HEHAPYIIEHHBIX YYAaCTKOB HE OOHapy>XeHO.
JlMHaMU9ecKui ps/ MacTOMIHON ANTPECCHH BBITIISIIUT CIIETYIONIMM 00pa3oM:

DoHOBBIC HEHAPYIIECHHbIE YUaCcTKH (Ha 00C/IeJOBAHHBIX TOUKaX OTCYTCTBYIOT)
OBLTH ITPEACTaBICHBI KOBBUIBHBIMH aCCOLHALIUSIMH.

Ciabo HapymIeHHBbIE YYaCTKH MOKPHITHl KOBBUIBHO-THITYaKOBBIMH U
KOBBUIEHO-TIOJIBIHHBIMH aCCOLUALIUSIMH.

CpenHe HapyIIEHHBIE Y9aCTKH TEPSIOT KOBBUIb M3 TPABOCTOSI M ITPE/ICTABIICHBI
THITYaKOBO-TIOJIBIHHBIMH ¥ MTOJIBIHHO-THITYaKOBBIMH aCCOLHALIMSIMH.

CuibHO HapyIICHHBIE YYAaCTKH XapaKTePU3yIOTCsl aBCTPUHCKOIIOIBIHHBIMA
acCcOUMaNUsAMH C HU3KUM ITPOCKTUBHBIM HOKPBITHEM.
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Jlns Bcex 00CIIeI0BaHHbIX yYaCTKOB XapaKTEPHO OTCYTCTBUE B IOMUHAHTAX U
CyOIOMHHaHTaX TPaBOCTOS NPeACTaBuTelel 6000BBIX TpaB. BpeHbIe U sI0BUTHIC
pacTeHHs TaK)Ke OTCYTCTBYIOT, 33 HCKIIFOUCHUEM HE3HAYHUTEIbHOM MO TUIOIIaH
IPYIITUPOBKY LICTHHHUKA 3€JICHOTO.

Ha cabo HapyIeHHBIX y4acTKaX peKOMEHI0BaHO BHECEHHE yI0OpEHHH, 1
TTOJICEB 3J1aKOBO-0000B0I cMecH KOPMOBBIX TpaB [ 13]. Brimac oBerr Ha ygacTkax ¢
NPOU3PACTaHUEM KOBBUIS HEOOXOANMO 3aBEPIIATh 0 UIOHS MecsI1a, T0Ka KOBBLIb
He BCTynwiI B (peHO]a3y IO TOHOIICHHS.

Ha cpenHe HapyIIEHHBIX ydacTKax peKOMEHOBAHO BHECEHHUE YI00pEHHUI,
MOJICEB KOPMOBBIX 3JIaKOBBIX M 000OBBIX TpaB. Brimac osen mno Havasa
IUIOJIOHOLIEHHs KOBBUISA. KOHTPOJIb Hall TacTOMIIHOW HATPy3KOil.

Ha cuiibHO HapyIICHHBIX y4acTKaX PEKOMEHIOBAHO OrPAaHUYCHHUE BbINAca
JKMBOTHBIX JI0 BOCCTAaHOBJICHHS ITOYBEHHO-PACTHTEIBHOTO 1moKpoBa. [loaces
KOPMOBBIX 3JIaKOBBIX U 0000BBIX TpaB. Buecenme ymoOpenunii. boprba c
ITOYBEHHBIM 3acojieHueM [14].

Jist co3naHusl BRICOKOIPOAYKTHBHBIX MAacTOUIL C KPYTJIOTOAHYHBIM
ypoxaeM, Lelecoo0pa3sHo pasyMHOE HCIIOJIb30BaHUE BHYTPUXO3SHCTBEHHOTO
IUIaHA [0 BEACHHUIO CEIbCKOX03SIHCTBEHHBIX 3¢MEJIb PAHOHOB U CEIIBCKHX OKPYTOB,
KOTOPBI MOMOXKET 00ECIICYUTh X0O3sIUCTBA BEICOKOOCITKOBBIMU KOPMAaMH, @ TAKKE
NPEJOTBPATHTh MaCIITaOHOE pa3pyLICHUE ITOYBEHHOTO M PACTHTEILHOIO ITOKPOBA.
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MABJIOJAP OBJIBICBIHBIH JKAWBLIBIM/IBIK
JKEPJIEPTHIH KA3IPTT JKAFJAVBI

Maxana aumponozenOik ¢axmoparapobly dcepiner 0aapobly Keh
mapanzan 0eepadayusicbiHa OAIaHbICIbL 0JIaPObl YMbIMObL NALOANAHY
MakcamvlHOa mabuau Hcem-uon aikanmapsli nauoaiany 60ublHuA
ycolHbicmap o3ipaeyee bazeimmanzan. Kem-won arkanmapwiHuly
OCIMOIK HCAMBLIZLICHIHBIY HAWAPIAY NPOOIEMACHL AYbLL WAPYAULBLIbIZbL
mayapulH 6HOIpyuinepoiy andvinoa myp. Texk ecimMOIiK wapyautbliviaol
2aHa emec, COHbIMEH Kamap Mal Wapydaubsliviebl 0a wonmepoiy
canacvina o6atinanvicmel. byn moceneni mybezetini myciny 6aKviiaycols
naroanany meHOeHYusColH JHCOHe COHbLH CANOAPLIHAH HCALLILIMOAPOAH
WBIPBIHOBL JceM MAnblibleblH e32epmyee Komexmeceoi. Makana
Ilasnooap 06abicvLIHbIY 2€000MAHUKANBIK OANANbIK 3epmmeYiepiniy
Hezi3inoe opblHOanobl. I eobomanukanvly 3epmmeyiep WONmiy e3eepy
3aHOBLIBIKMAPLIH AHBIKMAY2d JHCOHE AZPOPUMOYEHO30a2bl HCEMULON KAHA
emec, COHbIMEeH Kamap 0opuliK JHCoHe Vbl OCIMOIKMEPOIH 6apublK, mypiepin
anviKkmayaa MymMKinoik oepedi. Maxanaoa I'AXK mexnonoeusinapvin
KONOAHa OMulpbin, YIKEH aymMaxmapobl 3amManayu zepmmey ooicmepi,
COHOQUI-AK aya-Kypeax OHIMOLIIKMI AHBIKMAY 90iCi KeIMIpiieeH caimak,

Kinmmi cez0ep. orcatiblivimoap, ulabblHObIKMAp, HeeMulon wenmepi,
Odezpadayust, 2e000MAaAHUKA.
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THE CURRENT STATE OF THE PASTURE LANDS
OF THE PAVLODAR REGION

The article is aimed at developing recommendations for the rational
use of natural forage lands due to their widespread degradation caused
by anthropogenic factors. The problem of the deteriorating condition of
the vegetative cover of forage lands is a pressing concern for agricultural
producers.The quality of forage grasses impacts not only crop production
but also livestock farming. Understanding this problem from the root can
help change the trend of uncontrolled usage and consequent shortage of
succulent forages from pastures. This article is based on geobotanical field
surveys conducted in the Pavlodar region. Geobotanical surveys allow for
the identification of patterns in vegetation changes and the determination
of all types of plants within the agrophytocenosis, including not only forage
plants but also medicinal and poisonous ones. The article presents modern
methods for surveying large areas using GIS technology, as well as a
method for determining yield by air-dry weight of vegetation, which reveals
the productivity level of pastures. The survey helps to clearly establish the
causes of changes and decreases in vegetation productivity. Based on the
characteristics of dominant plants, it also justifies the necessary measures
to improve pasture conditions for grazing livestock.

Keywords: pastures, haymaking, forage grasses, degradation,
geobotanic.
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SRSTI 62.33.29 Introduction

Garden strawberries are known for their juicy and sweet flavor and are a
valuable source of vitamins, antioxidants and other nutrients. It contains a large
amount of vitamin C (583 mg/kg fresh berry weight), as well as vitamins B,
A, K, E, beta-carotene, minerals valuable for the human body: iron, calcium,
magnesium, zinc, potassium, fluorine, phosphorus and other valuable substances.
Garden strawberries are a popular and demanded agricultural crop. In 2023, the
collection of garden strawberries in Russia amounted to more than 1.75 million
tons, of which more than 80 % of the berries were obtained in the North-Caucasus
and Southern Federal Districts. High demand for garden strawberries in the market
causes the need to improve the technology of its cultivation [1, p. 45; 2, p. 35-40].

Both in Russia and Kazakhstan nowadays the issue of planting industrial
plantations with certified high-yielding material in sufficient quantity is
acute [3, p. 74]. The use of basic certified planting material in mother and
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OPTIMIZATION OF NUTRIENT MEDIUM COMPOSITION
FOR CLONAL MICROPROPAGATION
OF FRAGARIA ANANASSA

The article presents the results of research on optimization of
the composition of nutrient medium for effective replication of garden
strawberry (Fragaria x ananassa) microplants. Garden strawberry is
a highly demanded berry crop due to its high flavor and rich vitamin
composition. Biological features of this crop create limiting factors for
accelerated multiplication of high-yielding varieties and their introduction
into production. The method of clonal micropropagation allows overcoming
many problems of vegetatively propagated crops, including those related
to stunting and disease incidence. In this study, the effect of agar-agar
as a part of nutrient medium MS and dosage of BAP preparation on the
dynamics of development of strawberry plants under in vitro conditions was
investigated. The results of the study showed that for induction of strawberry
(Fragaria % ananassa) morphogenesis under in vitro conditions, the use
of liquid nutrient medium MS with the addition of BAP preparation at a
dosage of 0.5 mg/L is the most effective, since the plant height growth, leaf
and root formation are higher. Thus, using liquid nutrient medium with BAP
preparation at a dosage of 0.5 mg/l, it is possible to obtain fully formed
plants with well-developed root system and developed leaf apparatus in
a short period of time. This is of great practical importance to accelerate
the growth of strawberry starter material of valuable varieties, suitable
for further propagation in production.

Key words: strawberry, nutrient medium, development, in vitro,
height, root formation.
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industrial plantations of fruit and berry crops increases the production increment by
1.5...4.0 as compared to the use of row material [4, p. 28-30].

The main obstacle in the promotion of new and valuable healthy varieties is the
duration of strawberry propagation by the traditional method and the high cost of
seedlings. Since its seeds are slow-germinating, producers face big problems with
germination when using them. Traditionally, garden strawberries are propagated
vegetatively by means of whiskers, but, for example, for remontant strawberries this
method of propagation is ineffective, because during the growing season it forms
1-2 whiskers per rosette [4, p. 28]. In addition, the vegetative method of propagation
is more conducive to the transmission from the mother plant and accumulation of
fungal and viral pathogens in seedlings [3, p. 74-75].

In overcoming these difficulties, the use of the method of clonal
micropropagation in vitro, which allows not only to obtain plants recovered from
phytopathogens, viruses and other infections, but also significantly accelerate
the process of reproduction (up to 3 million seedlings per year from one initial
plant), which is of particular value for garden strawberry varieties that are poorly
propagated vegetatively because of low runners-forming ability [5, p. 42-45].

Many researchers have developed approaches to use the method of clonal
micropropagation for berry crops, as in this case the potential of plant organism for
reproduction is most fully realized. Under in vitro conditions, it is most possible
to eliminate phytopathogens and obtain healthy planting material for further
propagation. High reproduction rate of regenerants in in vitro culture directly
depends on the use of optimal growing conditions [6, p. 60—63].

Under in vitro conditions, the reaction of genotypes is stronger than
in traditional methods of propagation, and the influence of physiological,
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hormonal and physical factors, which must be taken into account for
successful propagation, is more significant [4, p. 32-34; 5, p. 45-49;
6, p. 62-63].

Despite the large number of studies in the direction of improving the efficiency
of the technology of clonal micropropagation of strawberry in vitro, the problems
remain, which requires further study [7; 8; 9; 10].

The aim of the study was to investigate the effect of agar-agar as a part of
nutrient medium MS and the dosage of BAP preparation on the dynamics of
strawberry (Fragaria x ananassa) plant development under in vitro conditions to
accelerate the growth of strawberry starter material suitable for further in vivo
propagation.

Materials and methods

The research was conducted in the laboratory of NCJSC «Toraighyrov
University» (October 2023 — February 2024). The object of the study were cultured
plants of strawberry variety Rujana (Czech variety of alpine strawberry).

Work with tissue culture was carried out in a laminar box Sentinel™ Gold
Microprocessor Control System according to the generally accepted methodology
[2, p. 35-36]. Strawberry regenerant plants obtained in the laboratory of NCJSC
«Toraigyrov University» served as an object of study.

PB-16 tubes with cotton-gauze plugs were used for plant cultivation.
Nutrient media were prepared on the basis of the mineral basis of MS medium
(Murashige Skooga) with 3-times increased concentration of iron chelate, 6-BAP
at a concentration of 0.5 mg/L, IBA at a concentration of 1.0 mg/L, casein
hydrolysate 120 mg/L, sucrose 20 g/L. After planting in nutrient medium, tubes
with explants were placed in a phytocamera, where they were cultured at 26+2 °C.
White spectrum fluorescent lamps were used as a light source and the illumination
was 3000 Lx. A 16-h photoperiod was used. The relative humidity level was
maintained within 70 %.

During the experiment, the work was carried out according to the generally
accepted protocols of clonal micropropagation of plants [2, p. 35-36].

During the experiment, 4 variants of cultivation were studied.

In each variant, 10 plants were studied in 3-fold repetition. When analyzing
the root system development, a 3-point system was used, and the following was
considered: 1 point — the number of roots no more than two hairs; 2 points — the
number of roots 3—4 hairs; 3 points — the number of roots 5 or more hairs.

When analyzing leaf formation, the number of leaves in pieces was taken
into account.
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Research options:

To study the dynamics of development of strawberry regenerant plants, the
following variants of Murashige-Skoog medium composition were included in
the study:

1 variant MS + 1 mg/l IBA + 0.5 mg/l BAP + agar-agar;

2 variant MS + 1 mg/l IBA + 1 mg/l BAP + agar-agar;

3 variant MS + 1 mg/l IBA + 0.5 mg/l BAP;

4 variant MS + 1 mg/l IBA + 1 mg/l BAP.

The following parameters were measured regularly during cultivation: number
of leaves, root development and plant height.

Subsequently, these indicators were processed using the program
STATISTICA for Windows, 6.0 (StatSoft, Inc. 1984-2001).

The experiment to study the dynamics of development of strawberry
regenerant plants on media with and without agar-agar addition, as well
as with the use of different dosages of cytokinin preparation BAP lasted
about 4 months Strawberry explants were transplanted into PB—16 tubes
(Figure 1).

Sl

Figure 1 — Regenerant plants at the beginning of the experiment

Results and discussion

During the experiment, results were observed for the following indicators:
- height of plant stems in cm;

- number of developed roots in points;

- leaf formation in pcs.

The results of measurements were recorded in Table 2.
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Table 2 — Indicators of strawberry regenerant plant development

Average development indicators
. Date of Root
Variant measurement | Number of Plant height, cm | development,
leaves, pcs .
points
1 variant 21.12.2023 4,8+0,3 1,0+0,3 1,9
28.12.2023 5,1+0,2 1,3+0,2 2,7
12.01.2024 8,3+0,3 2,2+0,4 3,0
22.01.2024 9,6:+0,4 3,1+0,3 3,0
2 variant 21.12.2023 4,4+0.4 1,2+0,2 1,7
28.12.2023 4,940,3 1,4+0,3 2,3
12.01.2024 7,8+0,2 2,4+0,3 2,6
22.01.2024 9,8+0,4 3,0+0,2 2,8
3 variant 21.12.2023 5,1+0,2 1,4+0,2 2,2
28.12.2023 5,9+0,3 1,9+0,3 2,6
12.01.2024 9,5+0,5 2,6+0,4 2,9
22.01.2024 12,6+0,4 4,0+0,3 3,0
4 variant 21.12.2023 5,0+0,3 1,0+0,3 2,0
28.12.2023 5,8+0,3 1,2+0,4 2,4
12.01.2024 9,3+0,4 2,4+0,4 2,6
22.01.2024 12,0+0,3 3,7+0,3 2,8

During the experiment, it was noted that the aggregate state of the nutrient
medium had a greater effect on plant development than the dosage of BAP
preparation. When comparing plants with similar composition of nutrient medium
(for example 1 and 3 variants), it can be noted that plants on agarized medium are
significantly inferior in development to plants grown on liquid medium (Figure
2). Apparently, this is due to the higher dissociation rate in liquid solution and
greater availability of nutrient ions.
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Figure 2 — Strawberry plants 15 days after planting in in vitro conditions:
1) solid agar-agar medium; 2) on liquid medium

When comparing the average development indicators, it can be concluded that
the increased dose of BAP preparation had a restraining effect on the development
of the root system. At the same time, this effect was observed in variants with
agarized medium and without agar-agar.

When comparing leaf formation and height indicators, the data were obtained
indicating that the dosage of BAP preparation - 1 mg/l had some suppressive effect
on the development of strawberry regenerant plants and it was observed both on
liquid medium and agar-agarized medium, this confirms the conclusions made by
Tashmatova L.V. in work with blackberry culture [6, p. 61-63].

If we compare the indicators of plant development on agarized medium
with a similar composition, they were lower than those on liquid medium. Thus,
in variants with dosage of BAP — 0.5 mg/l, the average number of leaves in the
variant with liquid medium was 31 % higher and the average height of plants was
29 % higher than in solid medium, in the variant with dosage of BAP — 1.0 mg/1,
the number of leaves in the variant with liquid medium was 22.5 % higher and
the average height of plants was 29 % higher than in solid medium (Figure 3).
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Development indicators at the end of the experiment
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B Number of leaves, number  H Plant height, cm

Figure 3 — Comparative characterization of strawberry plants development
indicators in vitro by experiment variants

Conclusion

Thus, in the course of the conducted studies it was revealed that for induction
of strawberry (Fragaria X ananassa) morphogenesis in in vitro conditions, the
use of liquid nutrient medium MS with the addition of BAP preparation in the
dosage of 0.5 mg/l is the most effective, since in this case the dynamics of plant
development is more optimal, i.e. in a short period of time it is possible to obtain
fully formed plants with well-developed root system and developed leaf apparatus.

The results of the conducted research allowed us to draw the following
conclusions: when comparing the indicators of plant development (Fragaria x
ananassa) in in vitro conditions on agarized medium in variants with the dosage
of BAP preparation — 0.5 mg/l, the average number of leaves in the variant with
liquid medium by 31 % was more and the average height of plants more by
29 % than on solid medium, in the variant with the dosage of BAP preparation
— 1.0 mg/l, the number of leaves in the variant with liquid medium by 22.5 %
was more and the average height of plants more by 29 % than on solid medium.

The use of liquid modification of MS medium with the addition of IBA
1 mg/l and BAP 0.5 mg/l is reasonable to use in production conditions to increase
the planting material of valuable strawberry varieties (Fragaria x ananassa) for
subsequent transplanting into the soil or hydroponics.
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KOPEKTIK OPTAHBIH KYPAMBIH ’KAKCAPTY KOJIJJAPBI
FRAGARIA ANANASSA KJIOHJABIK MUKPOKOBEIO YIITH

Maxanaoa 6axkua Kynmneinaiivin (Fragaria * ananassa) mukpomapamy
YUWLiH KOpeKmiK Opmawnvly KypamolH muimMoi OHMauianovlpy 0oubiHudA
3epmmey Homudcenepi Oepineen. [JomoOik canacel mMeH 8UMAMUHOIK
KYypamol dco2apvl 0012aHObIKmMman, 6aKua KyinblHaiivl Key CYpaHulcKa
ue oacudex mooeHuemi 60a6in madwvliaowvl. bByn 0akpiioviy OUOI0UANBIK
epeKuenikmepi dco2apsl OHIMOI cOpmmapobl dHcedeil Kebelnty MeH 01apobl
eHOIpicke eHzizyee wiekmey Kotbin omulp. Kionowvix mukpokebero adici
8e2emamusmi #coameH Kebeliemin 0aKplioapoazvl KUbIHOIKMAPObl, COHbIH
iwinoe ecipyoezi keoepzinep MeH aypyrapad Kapcol 0Cal0blK Mocenelepit
weuyee MymKiHOik bepedi. Ocvl 3epmmeyode azap-acapoviy MC Kopexmik
opmacwvinoaasl Kypamul dxcone BAIl npenapamuvinvly 003uposKacyl
KYANbIHAU 6CIMOIKMePIHIK in Vitro dcaz0aublHod2bl 0amy OUHAMUKACBIHA
ocepi 3epmmendi. 3epmmey Homudicenepi Kopcemrenoeu, KyanviHai
Odakwinvinely (Fragaria x ananassa) in vitro sicazoaiivinoazvl Mopghocenesin
unoykyusnay yuin MC cyiivix Kopekmix opmacwvir BAII npenapamuitsiy
0,5 me/n 0o3uposracvimer natoailany ey muimoi 601vin mabwliaosl,
elimkeHi Oy scaz0atioa eciMOiK GUIKMI2l, Hcanvipax my3y HcoHe mamvip
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my3y kepcemkiwimepi scozapuinaiiosi. Oceiratiwia, BAI npenapamuitbiy
0,5 me/n 0o3acel bap cyiivik KOpeKkmix opmatvl KOJIOAHY apKblibl KblCKA
Mep3im TwiHOe HCaKCbl OaMbl2aH MAMbIP HCYUec MeH HCAnbIpak annapanmbl
bap mobiKKanowvl ocimoikmepoi anyza 60naovl. Byn basanvt copmmapobiy
bacmanksl Mmamepuanviy oHOIpicme 9pi Kapail Kedetimyee Hcapamosvl emin
mesipex HCUHAKMAY YWiH YIKeH NPAKMUKALbIK MAKbl32d Ue.

Kinmmi ce30ep: Kyanvinail, Kopekmix opma, oamy, in vitro, Ouikmix,
Mamvip mysy.

Cepus Xumuxo-b6uonocuueckas. Ne 3. 2024

cpedy ¢ npenapamom BAIl 6 0ozuposexe 0,5 me/n, ¢ 3a kopomKuii cpox
MOIICHO NOLYHUMb NOIHOYEHHBLE CHOPMUPOBAHHBIE PACTNEHUSL C XOPOULO
PA38UMOL KOPHEBOLU CUCTNEMOUL U PA3BUMBIM TUCHOBbIM ANNAPamom. Imo
umeem 60abUIOE NPAKMUYECKOE 3HAYEeHUE OISl YCKOPEHUs HaPauWUEaHus.
CmMapmo6o20 Mamepuand 3eMisIHUKY YEeHHbIX COPMOo8, NPU20OHO20 Os
oanvhetiue2o pazmMHONCeHUs 8 NPOU3Bo0Ccmee.

Kniouesvie cnosa: semasanuxa, numamensnas cpeoa, pazeumue, in
Vitro, evicoma, KopHeobpazosanue.

*M. I'. Hoorcuoaes’, M. H. Anuxuna’

12 TopalrbIpOB YHHBEPCHUTET,
Pecny6inka Kazaxcran, 1. [TaBmomap.
IMocTtynumno B penakumio 15.11.24.
IMocTtynuino ¢ ucnpasnenusimu 25.11.24.
IIpunsTo B neuars 09.12.24.

ONTUMM3AIINSA COCTABA MUTATEJBHOM CPEJIBI JIJISA
KJIOHAJIBHOT'O MUKPOPA3ZMHOKEHUSI FRAGARIA ANANASSA

B cmamue npedcmasnenvi pesyibmanvl uccie008aHUL O ONMUMUAYUU
cocmasa nUmMamenvHol cpedvl 0 IPHeKMUBHO20 MUPaANCUPOBAHUSL
Mukpopacmenuil 3emasnuxku caooeou (Fragaria x ananassa).
Semnsanurka cadosas 6 c6a3uU ¢ GbICOKUMU BKYCOBLIMU KAYECTNBAMU U
Oo2amvimM BUMAMUHHBIM COCIABOM SABIACMCS BbLCOKOBOCMPEOOBANHOT
A200HOU Ky1bmypou. Buonoeuueckue ocobeHnocmu OAHHOU KYabHypbl
coz0aiom ocpanuyusarouue Gakmopul 0 YCKOPEHHO20 PAZMHONCEHUS
BbICOKOYPOICAHBIX COPMOSG U 6HEOPEHUs UX 8 Npou3eoocmso. Memoo
KIOHANbHO20 MUKPOPA3ZMHOICEHUs NO3GOJIAem NPeoooeeams MHO2Ue
npobaemMbl 8e2emamueHo pa3MHONCACMbIX KYIbMYP, 6 MOM Yucie
CBA3AHHbIE C MY208COACECMBIO U NOPAANCACMOCTBIO Ooae3HAMU. B 0annom
uccnedo8anul U3yieHo GIUsAHUE a2ap-azapa 6 cocmase NUmamenbHol
cpedvr MC u dozuposxku npenapama BAIl na ounamuxy paszeumus
pacmenuil 3eMIAHUKY 6 YCA08UAX in vitro. Pe3ynbmamul ucciedosanui
noKkasanu, 4mo 0aa UHOYKYuu mopghozeneza Kyibmypol 3eMIAHUKU
(Fragaria % ananassa) 6 yciogusax in vitro ucnonb3o8anue JcuoKoll
numamenvHoti cpedvl MC ¢ dobasnenuem npenapama BAII 6 dozuposke
0,5 me/n naubonee 3¢ppexmugrno, max Kax npu 3Mom NOKA3AMeNU
npUpOCma 8blCOMbL pACMeHUll, IUCMoodpazoeanue u KOpHeoopazoeanue
bonee gvicokue. Takum 06pazom, UCNONBL3YA HCUOKVIO NUMATNENLHYIO
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IIPABUJIA JJISA ABTOPOB
Hay4HBIX )kypHaJ10B HAO «TopaiirelpoB yHuBepcuTe™
«BecTtHuk TopaiirslpoB yHuUBepcuTeTa»,
«Hayka n Texunka Kazaxcrana»

PenakunoHHas KOJUIETUsI TPOCUT aBTOPOB PYKOBOJICTBOBATHCS CJIETYIOIIIUMHU
TIpaBUJIaMH TIPH MIOJITOTOBKE CTAThel JUIsl ONyOIMKOBAHHMS B Ky pHAIIE.

HayuHnble craThu, mpejcTaBisieMble B PENaKLIHIO JKypHala JIOJKHBI
OBITH OpOpMIIEHBI COrJacHO 0a30BBIM H3JAaTEILCKUM CTaHIapTaM IO
oopmnennto crateir B coorBerctBur ¢ ['OCT 7.5-98 «XKypnaibl, cOOpHHUKH,
nHpopManMoHHble U3NaHus. M3narenbckoe opopmiieHHe ITyOINKYyeMBbIX
MaTepHalioBy, MIPUCTATEHHBIX ONOIMOTPaUIECKUX CIIUCKOB B COOTBETCTBHU C
I'OCT 7.1-2003 «bubnmorpaduyeckas 3amuch. bubnuorpadudeckoe onucanue.
OOmmue TpeboBaHMs M TIPaBHIIa COCTABICHUS.

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

* Konn4ecTBO cOaBTOPOB OHOMW cTaThu He Ooee 5.

* CTerneHb OPUTHHAIBHOCTH CTAaThH JIOJDKHA COCTABISITH He MeHee 60 %
(coryacHO penIeHuo peJaKIIMOHHON KOJIIETHN).

* HampaBisiemble CTaThbU HE JOJDKHBI OBITH paHee OIyOJMKOBAHBI, HE
JIOIYCKaeTCsl IMocye/IyIoliee OnyOJMKOBaHNE B IPYTUX XKypHaJax, B TOM YHCIIE
MIepEeBOABI Ha JIPYTHE SI3BIKU.

* PenieHue 0 NPUHATHH PYKOIHCH K OITyOJIMKOBaHUIO TPUHUMAETCS 110CTIe
IIPOBEICHUS ITPOIIEAYPHI PELIEH3NPOBAHUSL.

* JlBoliHOE pereH3upoBaHue (cliernoe) NpoBOJUTCS KOH(UICHINAIBHO,
aBTOPY He COOOIIAeTCsl UMS PELIEH3EeHTa, a PELIEH3EHTY — UMs aBTOpa CTAaThH.

* KBuTaHuust o0 orurate mpeaocTaBisIeTCs MOCHe NMPUHATHS CTaTel K
my6mikanun. CTOMMOCTB ITyOJIMKAIUK B XKypHaje cocTasiseT 3 600 (TpH ThICsSIu
IIECTHCOT) TEHTE.

* noxropantaMm HAO «TopalirslpoB yHUBEPCUTET» M MHOCTPAHHBIM aBTOpaM
(Oe3 Ka3axCTaHCKUX COABTOPOB) ITyOIMKaIMS B )KypHase OecIiaTHO.

* Ecnu craThsi OTKJIOHEHA aHTHIUIATHATOM WM PEIeH3EHTOM CTaThs
BO3BpaIaeTcs aBTOPY Ha JOPaObOTKY. ABTOP MOXKET TIOBTOPHO OTIIPABHUTH CTATHIO
Ha aHTUIUIarHaT WM pelieH3eH3npoBanne 1 pa3. OTBETCTBEHHOCTH 3a COAEPIKAaHHE
CTaThH HECET aBTOD.

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

JlaToii mocTymiaeHnsT CTaThbU CUMTAETCs JaTa MOJIyueHUs pelakiueil ee
OKOHYATEJIFHOTO BapHaHTA.

CrarbH IyOIMKYIOTCS 1T0 Mepe MOoCTyTuIeH s . XKy pHait popMHUpyeTcst UCXO/1s
U3 KomdectBa He Oonee 30 craTeil B 0JJHOM HOMEpeE.

Ileproan4yHOCTL M3XAHUS KYPHAJIOB — 4 pa3a B roj (e;xeKBapTaJbHO).

Cpoku nmojgauu cTaTbu:

- mepBbIi kBapTan g0 10 gespais;

- BTOpo# kBapTan 1o 10 mas;

- Tpetuil kBapran a0 10 aBrycra;

- 4eTBepTHIH kBapTai 10 10 HOSOpsI.

Hayunsii xypHan «BectHuk Topaiirsipos yHuBepcurtera», «Hayka n
TexHuKa KazaxcraHa» BBIITyCKaeTcsl C IEPHOIUYHOCTHIO 4 pa3a B TOJl B CETEBOM
(a:1ekTpoHHOM) popMare B ClieyIOIHE YCTAHOBICHHBIE CPOKH BBIX0J1a HOMEPOB
KypHaJa:

- IepBBIH HOMED BBITycKaeTcs 10 30 MapTa TeKyIero rosa;

- BTOpOoi HOMep — 710 30 UIOHS;

- TpeTuil HOMep — 10 30 ceHTsIOps;

- 4eTBepTHIi HOMep — 110 30 nexadpsi.

CraTpio (2JIEKTPOHHYIO BEPCHIO W KBUTAHIMU 00 oIuIaTe) cienyer
HaIpaBJIsTh HA caliTax:

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

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

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

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

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

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

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

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

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

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

Jlnst moyavy cTaThu Ha IMyOJMKAIMI0 HEOOXOUMO MPOMTH PETrHCTPALUIo Ha
caiire.

ABTOp, KOTOpBIIT BHEC HAHOOJBIINK MHTEIUIEKTYIBHBII BKJIAJ B TIOJJTOTOBKY
pyxormcH (TIIpy ABYX U 0ojiee coaBTopax), SIBISETCS aBTOPOM-KOPPECIIOHIEHTOM H
0003HayaeTcs «*».

ABTOpBI 13 pa3HBIX YUEOHBIX 3aBEJICHHH yKa3bIBatoTcs Iudpamu 1,2.

124

Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 3. 2024

J17151 oCyIIeCTBIICHHS IIPOLIE/ Ty PbI JIBOWHOTO PELIEH3UPOBAHNS (CIIETIOr0), aBBTOpaM
HEOOXOAMMO OTIIPABIIATH [[Ba BAPUAHTA CTATHbU: MEPBBIN — C YKa3aHUEM JIMIHBIX
JIaHHBIX, BTOPOH — 0€3 yKa3aHHs! JTIMYHBIX JaHHBIX. [ [pr HapyIIIeH!N PHUHINIIA CIIETIOr0
PELIEH3NPOBAHMS CTaThsl HE PACCMATPHUBACTCS.

CTaThH 10/:KHBI OBITH 0()OPMIIEHBI B CTPOTOM COOTBETCTBHH
€O CJIeIYIOLMMH NMPABUJIAMH:

— B >kypHaibl NpUHUMAIOTCS CTaThH 0 BCEM HAYYHBIM HallpaBJICHUSIM, B
JIEKTPOHHOM BapuaHTE CO BCEMH MaTepualaMH B TEKCTOBOM pepakTope «Mi-
crosoft Office Word (97, 2000, 2007, 2010) mms Windows» (B dopmaTtax .doc,
.docx, .rtf).

— OOmuit 00beM cTaThby, BKIIOYas aHHOTAINH, JIUTEPATypy, TaOIHUIIBL,
PUCYHKH M MaTeMaTHdecKue (pOopMyIbl IOJDKEH COCTAaBISITH He MeHee 7 M He
0osiee 12 cTpaHuIl MEYATHOTO TeKcTa. [1os cmpanuy — 30 Mm co 8cex cmopoH
aucma; Texcm cmamou: xeanb — 14 nynkmos, 2apuumypa — Times New Roman
(01151 pycckoeo, anenuiickoz2o u Hemeyxko2o sA3vikos), KZ Times New Roman (015
KA3aXCKO20 A3bIKA,).

CTpyKTypa HaydHOH cTaTbu BKJIIOYAET HAa3BaHHE, aHHOTAIWS, KIIIOYEBbIC
CJIOBA, OCHOBHBIC MOJIOXKEHHS, BBEACHUE, MaT€pPHaIbl U METOABI, PE3YJIbTaThl
1 00CyKIeHNe, 3aKIF0UYEeHIUE, BRIBOIBI, HH(POPMANNIO 0 (GHHAHCHPOBAHUH (IIPH
HaJIMYMH ), CITUCOK MCTIOJIb30BaHHBIX HCTOYHUKOB (JINTEPATYPBI) K KAXKJI0H CTaThe,
BKJIFOYasi POMAaHU3HPOBAHHBIHN (TPAHCIUTEPUPOBAHHBII JIATHHCKUM a()aBUTOM)
BapHaHT HAIMCAHMS HICTOYHUKOB Ha KUPHJLTHLIE (HA Ka3aXCKOM U PYCCKOM SI3bIKAX)
cem. TOCT 7.79-2000 (UCO 9-95) Ilpasuna mpanciumepayuu KUPULIOBCKO20
RUCLMA TAMUHCKUM ANPagUMOM.

Cmamus 00131cHa codeprcamsp:

1. MPHTU (MexrocyIapCTBeHHBIH pyOpHUKaTOp HAYYHOH TEXHHUYECKOU
nHpOpMAIHN);

2. DOI — mocne MPHTH B BepxHeMm mpaBoM yTiy (IpHCBaWBaeTCs U
3aI0JIHSETCS PelaKIiel Ky pHaa);

3. Manuuansl (uMs, oTaecTBo) @aMmians aBTopa (-0B) — Ha Ka3aXCKOM,
PYCCKOM M aHTJIMMCKOM SI3bIKaX (KUPHBIM MIPU(TOM, 1O LIEHTPY);

ABTOD, KOTOPHII BHEC HANOOJBIINI HHTEIUICKTYaIbHBIA BKJIA]] B IIOITOTOBKY
pykomnucH (IpH ABYX U 00Jiee COaBTOPAX ), SIBISETCS] aBTOPOM-KOPPECTOHIEHTOM
1 o6o3HaYaeTcs «*».

ABTOpHI U3 Pa3HBIX YUeOHBIX 3aBEICHUN yKa3bIBatoTCS nudpamu 1,2.
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4. Appunananus (opranmsanus (MecTo padoTsI (yueonl)), CTpaHa, TOPOx) —
Ha Ka3aXxCKOM, PyCCKOM M aHIJIMMCKOM si3bIKax. [TomHble qanuble 00 addummarm
aBTOPOB MPE/CTABIIIOTCS B KOHIIE JKYPHAIIA;

5. Ha3paHMe cTaTbH JOJDKHO OTPaKaTh COJEPXKAHUE CTAThU, TEMATHKY
1 pe3yJbTaThl IPOBEAEHHOTO HAYYHOTO HCCieloBaHMs. B Ha3zBaHue crartbn
HEOOXOANMO BIOXKUTHh HHPOPMATHBHOCTb, IPUBIICKATEIbHOCTD U YHUKAJIBHOCTh
(ue Oomnee 12 cnoB, MPONUCHBIMU OYKBaMH, YKUPHBIM MIPH(TOM, IO IIEHTPY, Ha
TpeX s3BIKaX: PYCCKUH, Ka3aXCKUH, aHTTTHUCKUN THOO HEMEITKHUH);

6. AHHOTAIN — KpaTKast XapaKTePUCTHKA HA3HAUYEHHMS, COIEPKAHUSL, BUJI,
(opMBI 1 ipyrux ocodeHHOCTel cTaThu. JloJnKHA OTpaskaTh OCHOBHBIE U IICHHBIE,
110 MHEHHUIO aBTOPA, 3Talbl, OOBEKTHI, NX NPU3HAKA U BBIBOABI ITPOBEICHHOTO
nccuenoBanus. JlaeTcst Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM JIN0O HEMEIIKOM
sI3bIKaX (PEKOMEHAyEeMblii 00beM aHHOTAIMHU Ha SI3bIKE ITyOIMKAIMY — HE MEHee
150, e 6omee 300 croB, KypCHUB, HEXXUPHBIM MIPUPTOM, KeTIb — 12 MyHKTOB,
a03aIHbI OTCTYII ClIeBa | crpaBa 1 cM, cMm. oOpasen);

7. KiroueBble cj10Ba — HA0OP CIIOB, OTPAXKAIOLIUX COJCP)KAaHUE TEKCTa B
TEepMHHAaX 00BEKTa, HAYYHOI OTPACIN M METOJIOB Uccie0BaHus (0hopMIISIOTCS
Ha TpeX SA3bIKaX: PyCCKUN, Ka3aXCKUM, aHTTTHHCKIHA THO0 HEMEUKHI; Kerab — 12
ITyHKTOB, KypCHB, OTCTYII clieBa-cripaBa — | cM.). PekoMeHyeMoe KOIH9IecTBO
KITFOYEBBIX CJIOB — 5-8, KOIMYIECTBO CIIOB BHYTPH KIIFOUEeBOH (hpa3sl — He Ooee 3.
3aaroTCs B MOPSIIKE MX 3HAYUMOCTH, T.€. CAMOE BXKHOE KITFOUEBOE CIIOBO CTAThU
JIOJDKHO OBITH IEPBBIM B CITUCKE (CM. 0Opaser);

8. OCHOBHOI TEKCT CTAaTbH U3JIATacTCs B ONPENEIEHHOM OCIEJ0BATEIbHOCTH
€ro JacTel, BKIIIOYaeT B cels:

- BBegenue (a03ar 1 cM 1o 1eBOMY Kparo, )KUPHBIMU OyKBamH, Kerib — 14
myHKTOB). OOOCHOBaHHE BHIOOPA TEMBI, aKTYAIBHOCTh TEMBI WM IPOOIIEMEL.
AKTyaJIbHOCTB TE€MBI ONPEEIISIETCS] OOIIMM HHTEPECOM K H3YHIEHHOCTH JAaHHOTO
00beKTa, HO OTCYTCTBHEM MCUEPIBIBAIONINX OTBETOB HA NMEIONIHECS] BOIPOCHI,
OHa JIOKa3bIBAETCS TEOPETUIECKON MIIM MPAKTUIECKONW 3HAYMMOCTBIO TEMBI.

- MaTepuaibl U MeTOAbI (a63ay 1 cm no 1esomy Kpaio, HCupHolmMu 6YK6amu,
Keanb — 14 nynkmos). JI0IDKHBI COCTOSITH M3 OTIMCAHNS MaTEPHUAIIOB M X0/1a padOTEI,
a TaKKe IOJTHOTO ONMCAHUS NCIIOJIb30BAHHBIX METOOB.

- PesyabTathl u o0cy:xknenue (aozay I cm no nesomy Kparo, HUpHoiMU
oykeamu, keenv — 14 nynkmos). IlpuBoanTcs aHAIN3 1 00CYKACHHUE MOTYIEHHBIX
BaMH pe3yJIbTaTOB HcCIeA0BaHus. [I[pUBOATCS BEIBOABI 110 TIOJIyYEHHBIM B X0/1€
HCCIIEI0BaHUs PE3yJIbTaTaM, PACKPBIBACTCSI OCHOBHAS CyTh. M 3TO OJIMH U3 caMbIX
Ba)XKHBIX PA3/eyOB CTaThbu. B HEM HEOOXOIMMO MPOBECTH aHAIN3 PE3yJIbTATOB
cBOEil paboThl M 00CYXJEHHE COOTBETCTBYIOLIUX PE3YJIETAaTOB B CPAaBHEHUH C
TIPEABLIYIIUMH pad0TaMu, aHATU3aMH U BHIBOJAAMH.
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- Undopmanuio o puHancupoBaHuU (MPH HATWYHHU) (abzay | cm no
JeBOMY Kpalo, HCUPHbIMU OyKeamu, Ke2ib — 14 nynkmos).

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

BeiBozibl — 00001IeHNE M OABEJCHNUE NTOrOB padOThl HAa JAHHOM 3Tare;
MOATBEPKIEHNE HUCTUHHOCTH BBIBUTAEMOT0 YTBEP)KICHUS, BHICKA3aHHOTO
aBTOPOM, M 3aKJIIOUYCHHE aBTOpa 00 M3MEHEHHWH HAYYHOTO 3HAHUS C y4ETOM
MIOJTyYEHHBIX PE3yJIbTaTOB. BBIBOABI HE JOJDKHBI OBITH AOCTPAKTHBIMH, OHU
JIOJDKHBI OBITH HCIIOJIB30BAHBI [Tt 000OIIEHHSI PE3YIIbTaTOB HCCIIEI0OBAHMS B TON
WM MHOW HAay4YHOHM 00JIacTH, C ONHMCAHWEM IMPEAJIOKEHUH M BO3MOXKHOCTEH
JanpHeHIe paboThl.

- CnucoK MCNOJb30BAHHBIX HCTOYHMKOB (JICUPHBIMU OYKEAMU, Ke2lb —
14 nynkmos, 6 yenmpe) exnouaem 6 ceos:

CraTbs ¥ CIMCOK UCTIOIb30BAHHBIX HCTOYHUKOB JOJDKHBI OBITH O()OPMIICHBI
B cootBercTBUH ¢ ['OCT 7.5-98; TOCT 7.1-2003 (cMm. oOpaszerr).

OuepesHOCTh HCTOUYHUKOB OMPEACNeTCs CIEIYIONMM 00pa3oM: cHavdaa
MIOCJIEI0BATEIbHBIE CCBUIKH, T.€. HCTOYHUKHM Ha KOTOPBIE BB CCBHUIAETECH
110 OYEPEIHOCTH B CaMOW cTaThe. 3aTeM JOIMOJHUTENbHBIE NCTOUYHUKHU, Ha
KOTOPBIX HET CCBUIOK, T.€. HCTOYHHKH, KOTOPBIE HE UMEIN MECTO B CTaTbe, HO
PEKOMEH/IOBaHbI BAMHU YUTATEISIM UISi O3HAKOMIICHHS, KaK CMEXHBIE PabOTBHI,
MIPOBOJMMEIE MTapaisiensHo. O0beM He MeHee 10, He 6oiree uem 20 HanMEeHOBaHUIA
(CCBUIKM M TIpUMEYaHusl B CTaThe 0003HAYAIOTCS CKBO3HON HyMmepanueil u
3aKIIFOYAIOTCS B KBaJpaTHBIC CKOOKHM), TIPEUMYIIECTBEHHO 3a mocieanne 10-15
JIeT.

B cityuae Hasmmaus B CMCKe UCIIOIb30BaHHBIX ICTOYHUKOB PaOOT Ha KUPHIITULIE
(Ha Ka3aXCKOM U PYCCKOM sI3bIKaX ), HEOOXOAMMO MPEJICTaBUTh CIIUCOK JINTEPATYPHI
B JIByX BapHaHTax: 1) B opurnHaie (yKa3blBalOTCS HCTOYHHUKH HA PYCCKOM,
Ka3aXCKOM U aHTJIMHCKOM JTHOO HEMEIKOM s3bIKax); 2) pOMaHM3MPOBAHHBIN
BapHaHT HAIMCAHNS NCTOYHUKOB Ha KUPHJIIHLIE (Ha Ka3aXCKOM 1 PYCCKOM SI3bIKax),
TO €CTh TpaHCIUTepalus JaTHHCKUM andasutoM. cM. [OCT 7.79-2000 (MCO
9-95) IlpaBuia TpaHCTUTEPAIIMH KUPHUIUIOBCKOTO MMMChMa JIATHHCKUM a(haBUTOM.

Onnaiin cepsuc Tpanchrumepayusa no I OCTy — https://transliteration-on-
line.ru/

IIpaBuaa TpaHcauTepaUUu KHPHJIJOBCKOIO MHCbMa JATHHCKHM
ajnpaBUTOM.

Pomanu3uposannulii cnucok numepamypovl 00J1MceH Gbl2iAA0emy
cneoyrouum oopazom: aBTOp(-bI) (TpaHCIUTEpANUS JTUOO AHTIOS3BITHBIN
BApUAHT IPU €ro HAINYMHM) — Ha3BaHWE CTAaThU B TPAHCIUTEPHUPOBAHHOM
BapuaHTe — [[EpeBOJ HAa3BaHHs CTAaTbU HA aHTJIIMHCKUH A3bIK B KBAJPATHBIX
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CKOOKax| — Ha3BaHME Ka3aXOs3BIYHOTO JHOO PYCCKOS3BIYHOTO MCTOYHHKA
(TpaHcuTEparys, 1100 aHTTIHICKOE Ha3BaHHE IIPH €T0 HAINYNH) — BBIXOJIHBIC
JIaHHBIE ¢ 0003HAYCHUSIMU HA aHTJIMHCKOM SI3BIKE.

HNnmocTpanuu, nepevyeHb PUCYHKOB U NOAPHUCYHOUYHBIE HAANHCH K
HUM TPEJCTABIAIOT 110 TEKCTy CTaTbU. B 3JI€KTPOHHOW BEpCHUHM PUCYHKH U
wuTtocTpanuu npeacrapisiiores B Gopmate TIF mwmm JPG ¢ paspemieHuem He
menee 300 dpi.

MaTtemaTtudeckue (popMyJIbl TOJDKHEI OBITH HaOpaHbl B Microsoft Equation
Editor (xaxxmast popmyia — oquH OOBEKT).

Ha ornenbHoii cTpanuue (nocje cTaTbu)
B hiekTpoHHOM BapHaHTe MPHUBOASITCS MOJHbIE MIOYTOBLIE ajpeca,

HOMepa cJay:ke0HOro u foMamnero Teaed)oHoB, e-mail (Homepa TeedoHoB

JUISl CBSI3M PeIaKIUM C ABTOPAMU, He MY0JIUKYIOTCH);

Caenenusi 00 aBTopax

Ha ka3zaxckom si3bike Ha pycckom sa3bike | Ha anriuiickom si3bike

Damuius mst OT4ecTBO (MOJHOCTHIO)

I[OJ'DKHOCTB, y4eHasl CTCIICHb, 3BaHNUC

Opranuzais

T'opon

MNunexc

Crpana

E-mail

Tenedon
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OBPA3EIl K O®POPMJIEHHIO CTATEM

MPHTU 14.37.27
DO xxxxxXXXXxXxxXxxx

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

TEOPETUYECKAST MOAEJIb ®OPMUPOBAHUST KOMIIETEH-
L COLYUNATIbHbIX PABOTHUKOB YEPE3 KYPCbI I10BbI-
LIEHWA KBATIM®UKALIUN

B oannoii cmamve npeocmasiena meopemuueckas Mooens Gopmupo-
6aHUsL TUMHOCHIHBIX U NPODECCUOHWTLHBIX KOMNEMEHYUIl COYUATIbHbIX Pa-
OOMHUKOG Hepe3 KyPCbl NOGbIUUEHUS KEAIUDUKAYUL, KOMOPAsl paspabomana
6 pamkax 0OKMopcKou ouccepmayuu « Popmuposanue TUIHOCMHBIX U NPoO-
(hecCUOHANbHBIX KOMREMEHYULE COYUATIbHBIX PADONHUKOS Yepe3 KypPCobl NOBbl-
wenus keanugurayuuy. B cmamoe npueoosimes nedazoeuyeckue acnekmol
camoeo npoyecca MoOeuposans, NEPEUCIeHbL IMansl NeOA202UYeCcKo20
moodenuposarus.  [Ipeocmagienvl  MemooonocUecKutl,  nPOYeccyalbHblil
(mexHono2UYeCKuil) U UHCIMPYMEHMATbHBIL YPOGHU MOOETU, ee Yellb, MOHU-
MOPUHE CHOPMUPOBAHHOCIIUL UCKOMBIX KOMNEMEHYUTL, A TNAKICE PE3YbIMAM.
B mooenu noxazanvl KomMnemeHmHoCmHbliL, IUYHOCHHO-OPUEHMUPOGAHHbIU U
NPAKIMUKO-OPUCHIMUPOBAHHDLIL Ne0a20UtecKie nNooxXoobl, 3aKOHOMEPHOCHIU,
NPUHYUNBL, YCIOBUST YOPMUPOBAHUS GLIOPAHHBIX KOMAEMEHYULl;, ONUCAHbL
IMANBL Peanu3ayuu npoyecca PoPMUPOSAHUsl, YPOGHU CHOPMUPOBAHHOCILL
JIUYHOCMHBIX U NPODECCUOHATbHBIX KoMnemenyuil. B pazoene npakmuuecKoll
NO02OMOBKU NPeOnazaemcs: UHMePaKmueHas paboma & cucmeme CLyuld-
MeNb-NPeno0asameb-2pynna, NOOpasyMearowds TUUHoe YHACmue Kancoo2o
cneyuanucma, a maxice OmKpvlmue nepeoco 6 Hawieli cmpare Pecnybnukan-
CK020 00uUjecmeerH020 00veduHeHus «Hayuonanbhblil anvsaHe npogpeccuo-
HATIbHBIX COYUATLHBIX PAbOMHUK08y. [lannas modens noopazymesaem noo
€060l OanbHeliulee COBEPUICHCMBOBAHUE U CAMOCHOAMEbHOE PA3GUINUE
JIUHHOCHBIX U NPOPECCUOHATLHBIX KOMNEMEHYULL COYUATIbHBIX PADONHUKOS.
Dmo noseonsiem ysuoenms 6 MoOeu dPPHEeKMUSHOCHb Peanu3ayuu Kypcos no-
BbILUCHUSL KSATUDUKAYUL, POPMbL, MEMOObL U CPEOCMEd padombL.

Knrouesvle crnosa: meopemuueckas mooeib, KOMNEMEHYUY, NOGbl-
WeHUe KeATUMUKayuLl, COyuanIbHvle pabOmHUKU.
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BBenenne

CornuanbHas paboTa — OTHOCHTEIBHO HOBAs JIJIsl HAIIICH CTPaHBI MPOGECCHs.
[TosToMy 0OydeHHEe CONMATBLHBIX PAOOTHUKOB HA COBPEMCHHOH CTaJuu HE Xa-
PaKTepU3yETCsl HATMYUEM JOCTATOYHO pa3pabOTaHHBIX 00pa30BaTEIbHBIX CTaH-
JAPTOB, KOTOPBIC HAXOIWIIN OBl BRIPAXKEHUE B ()OPMYITHPOBKE IEarOTHICCKUX
LeNel, B CoJIepyKaHuU, TEXHOJIOTUAX YUIEeOHOTO MpoIiecca.

Tlpodondcenue mekcma nybauKyemoeo mamepuana

Marepuajibl 1 METOABI

Teopernueckuil aHaau3 HaAYyYHOH IMCHUXOJIOTO-MEJArOrHYecKoi U Crelu-
AIBHOW JIUTEPaATypPhI IO MPOOIIEMe UCCIICAOBAHMS;, aHATN3 3aKOHOJATCIbHBIX H
HOPMATHBHBIX JIOKYMEHTOB TI0 OTKPBITHIO OOIIECTBEHHBIX O0BCIUHCHUI; aHa-
JIU3 COJICPXKAHUS MPOTPAMM KYPCOB IMOBBINICHUS KBATH(HUKAIIMUA CONUATBHBIX
PpabOTHHUKOB; MOJICIHPOBAHNUE; aHAIN3 U 0000MICHUE MEAarOrHYECKOr0 OIBITA;
OIPOCHBIC MeTOIbI (Oece/1a, aHKETUPOBAHKE, HHTCPBBIOMPOBAHNUE ); HAOJFOICHHE;
aHAJIU3 MPOYKTOB JESITETLHOCTH CIIELUAINCTOB; SKCIIEPUMEHT, METOIbI MaTeMa-
THUYECKOM CTATHCTHUKY IO 00pabOTKE IKCIICPUMCHTATBHBIX TaHHBIX.

IIpodondcenue mekcma nyboauKyemoeo mamepuana

Pe3yabTaTsl U 00cy:KI1€HUE

UtoOBI HOHSITH 0OBEKTHBHBIC 3aKOHOMEPHOCTH, JISKAIIIUE B OCHOBE IpoIiecca
(hopMHUPOBAHUS M PA3BUTHUS JIMYHOCTHBIX U MPO(ECCHOHAIBHBIX KOMIICTCHITHIA
COITMATIBHBIX PAOOTHUKOB Yepe3 KyPChI MMOBBIICHHS KBaTH(QUKAIIH, HEOOX0IUMO
YETKO MPEACTABIATh ce0e MX MOJICTb.

Ilpodondcenue mekcma nybauKyemoeo mamepuana

BriBoabl

Takxum 00pa3om, Ha OCHOBaHUH BBIIIEU3I0KEHHOT'O MOKHO CJIETIaTh BHIBOT
0 TOM, YTO TEOpETHYECKass MOJEIb (DOPMUPOBAHUS JTMYHOCTHBIX U Mpodeccu-
OHAJIbHBIX KOMIICTCHIIUN COLMAIBHBIX PA0OOTHUKOB Yepe3 KypPChl MOBBIIICHHUS
KBaJTU(UKAIMH COJICPKUT TPU YPOBHS €€ peaTn3aiuu.

IIpodondcenue mekcma nyboauKyemoeo mamepuana

CHnucoK ucnojib30BaHHBIX HCTOUHHKOB

1 daxun, A. H. Ilegarornuyeckoe Mo/IeIMpOBaHUE : CYIIHOCTb, 3 (HeKTHB-
HOCTB ¥ HeomnpeneneHHocTh [ Tekcr] // [legaroruka. — 2003. — Ne 4. — C. 22.

2 Ky3nenosa, A. I'. Pa3Butue MeTof010ruu CHCTEMHOTO ITOIX0/A B OTEYE-
CTBEeHHOI1 nefaroruke : MoHorpagust [ Texcr]. — Xabaposck : M3x-Bo XK UIIIIK
IIK, 2001. - 152 c.

3 Kapomna, I'. H. CucteMHBI# 101X0/1 K 9KOJIOTHYECKOMY 00pa30BaHUIO U
Bocriuranuio (Ha matepuane cenbcknx mkon) [Texer]. — MuHck, 1994. — 212 c.
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4 Itodd, B. A. Pors moneneii B mozHanwu [ Texer]—JI. : JIT'Y, 1963. — 128 c.

5 Tay6aesa, I11. Meroionorust 1 METOMKA TUAAKTUIECKOTO UCCIIEJOBAHUS
yaebHoe mocobme [Teker]. — Anmartsr : Ka3ak yruBepcuteri, 2015. — 246 c.

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

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

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

9 Aybakuposa, C. JI. ®opMupoBaHrne TEOHTOIOTHIECKOH TOTOBHOCTH
OyIyIIUX MeAaroroB K paboTe B yCIOBHUAX MHKITIO3UBHOTO 0Opa30BaHMs : JTUCC.
Ha COHUCK. cTetl. a-pa ¢puioc. (PhD) mo 6D010300 — Ilemarornka u ICHXOJIOTHS
[Texct] — [TaBmomap, 2017. — 162 c.

10 Apbin, E. M., [¢eiidpep, H. I., Bypauna, E. U. Teoperuueckue
ACTIEKTHI IPO(EeCCHOHANBHON MOATOTOBKH Nenarora XXI Beka : yue0. mocodne
[Texcr]. — [TaBmomap : IIT'Y um. C. Topaiirsiposa; CII6. : TA®KuC uwm. I1. @.
Jlecradra, 2005. — 270 c.
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Oeneeliiepi  cunammanzan.  IIpakmukanvl — OaublHObIK — OOMIMIHOE
MbIHOAYUbI-OKbIMYWbI-ON  JHCYUeciHOe — UHMEPAKMUSMi  HCYMbiC
YCHIHBLIAObL, Ol O MAMAHHBIY JiCeKe KAMbICYbIH, COHOAU-aK enimizoe
aneawkbl  «Kociou oreymemmik  Kpizmemxepiepoiy, Yammolk dlbsaH-
cvly Pecnybnukanvix Ko2amowix Oiprecmiciniy aubliybln 6i10ipedi. Byn
MOOeb oeyMemmiK Kbl3MemxepepOiH HCeKe HCoHe KociOU Ky3vlpemmepiH
00an 8pi dwcemindipyoi owcoHe moyeiacis O0amwvimyowvl 0indipedi. Byn
MoOenvOe  OiNiKminikmi — apmmuelpy  KypCmapulH — icKe — acbipyoblH
MUIMOINI2IH, HCYMBIC HBICAHOAPHI, d0icmepi MeH KypaidapblH Kepyee
MYMKIHOIK Depedi.

Kinmmi ce3dep. meopusinvlk modenv, Ky3vipemminik, OLiikminiikmi
apmmulpy, oleymMemmix KplamemrepJep.
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C. K. Aumuxkeesa
TopalifbIpOB YHUBEPCUTET,
Kazaxcran Pecryonukacer, [TaBmomap K.

BIJIKTIJIKTI APTTBIPY KYPCTAPBI APKbIJIbI
IJIEYMETTIK KbIBMETKEPJIEPAIH KY3IPETTIIIKTEPIH
KAJIBIIITACTBIPYABIH TEOPUSIJIBIK MOJEJII

byn  makanaoa «Oneymemmix  KvismemxepnepOiy — OLniKminicin
apmmulpy  Kypcmapvl — apKblibl  MYJI2AiblK  JiCoHe  Kociou
Ky3ipemminikmepin — Kaiblnmacmulpy»  OOKMOPAbIK — OUCCePMAayUsL
weHbepinOe o3ipieHeeH OLIIKMINIKMI  apmmulpy Kypcmapovl ApKblibl
a/leyMemmiK KblsMemKepiepOiy, myi2aiblk H#CoHe Kociou Ky3vlpemminiin
Kanelnmacmelpyobly — meopusnely  mooeni  ycwvinvlizan. Makanaoa
MoOenvoey Npoyeciniy Nneodazo2UKAIbIK ACHeKmiiepl, nedazoeuKanbik
MoOenvOeyoiy  KeszenOepi  KeamipineeH. MooenvOiy — 90icHaMANbIK,
npoyeccyanobix (MexHON02UAIbIK) IHCOHe ACIANMblK, OeHeelepl, OHbIH
Makcamvl,  Kaxcemmi  Ky3vipemmepOoiy — KATbINmacy —MOHUMOPUHZI,
conoaii-ax, Homudiceci ycvinviazan. Modenvoe Ky3vipemminikke, myizaza
basbimmanzan JicoHe NPaKmMukaza 0a2blMmmanean  NeoacoUKaublK
macinoep, manoanean Ky3vipemmepoi Kaiblnmacmulpy 3aHObLIbIKMAPLI,
Kazuoammapwl, wapmmapsl Kopceminzen, Kalblnmacy npoyecin icke
acelpy Kezewoepi, diceke JiCoHe Kociou Kyzvlpemmepoiy Kalblnmacy

132

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

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

Keywords:  theoretical —model,  competencies,  professional
development, social workers.
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INYBJIUKAIIMOHHASA OTUKA
Hay4HBbIX )kypHaJI0B HAO «TopaiirelpoB yHuBepcuTe™
«BecTtHuk TopaiirslpoB yHuBepcuTeTa,
«Hayka n Texnnka Ka3zaxcrana», «Kpaesenenue»

Penakumonnas xomnerus HaydHbIX kypHanoB HAO «Topaiirsipos
yHuBepcuteT» «BecTHuk TopalirelpoB yHuBepcureTa», «Hayka u TexHuka
Kazaxcrana» n Hay4yHO-momyJsipHOro xypHaina «KpaeBenenue» B cBoei
podecCHOHANBHON JesATENbHOCTH NPUIEPKUBAIOTCS MPUHIUIIOB U HOPM
[Ty6nukanoHHO# 9THKM Hay4IHBIX KypHaT0B HAO «TopaiirelpoB yHUBEpCHUTETY.
[TybnukannoHHas 5TuKa pa3paboTaHa B COOTBETCTBHH C MEXIyHapOIHOU
myOIMKaMOHHON 3THYecKoi HopMoi KomuTera mo myOnMKalmoOHHON ITHKE
(COPE), sTryecknmu NpHHIMIIAME TyOauKaun xypHainoB Scopus (Elsevier),
Konexca akagemuueckoit uectnoctu HAO «TopalireIpoB YHUBEPCUTET».

[TyOnukanuoHHast ATHKa ONpeaessieT HOPMbI, IPUHIUIBI U CTaHAapThI
STUYECKOTO MOBEJEHUSA PEJaKTOpPOB, PEIEH3EHTOB U aBTOPOB, MEPHI IO
BBISIBJICHUIO KOH(DJIMKTOB MHTEPECOB, HEATUYHOTO MMOBEJCHUS, HHCTPYKIUH T10
U3BATUIO (PETPAKIMN ), UCIIPABICHHUIO U OTIPOBEPKEHUIO CTAThH.

Bce ywyacTHuKHM nporiecca myOIMKaliK, COOTI0NAI0T IIPHHIUITEI, HOPMBI 1
CTaH/IapThI ITyOINKAI[IOHHOW 3THKH.

KavecTBO Hay4HOrO >XypHaia 00ecreYnBaeTCsl HCIOIHEHNEM MPUHIIUTIOB
YYaCTHUKOB Ipollecca MyOJuKaluu: paBeHCTBA BCEX aBTOPOB, MPUHIUII
KOH(HIEeHINaTbHOCTH, OJHOKpPATHBIE MyOJIMKallMK, aBTOPCTBA PYKOIHCH,
MPUHLUI OPUTUHAIBHOCTH, MPUHIMII MOJTBEPKACHUS UCTOYHHUKOB, IPUHIIHII
0O0BEKTHBHOCTH U CBOEBPEMEHHOCTH PELICH3UPOBAHNSI.

[TpaBa 1 00513aHHOCTH WIEHOB PEJaKIIMOHHBIX KOJUIETHH HAYYHBIX )KYPHaJIOB
HAO «TopaiirsipoB yHusepcuteT» «BecTHuk TopalirbIpoB YHHBEPCUTETa,
«Hayxka u Texnuka Ka3zaxcrana» 1 HayqHO-IOIYJISIpHOTO XKypHaia «KpaeBeneHue
onpenenensl CO CMK 8.12.3-20 VnpaBineHue Hay4dHO-U31aTEIbCKON
JeSITEIbHOCTBIO.

IIpaBa u 003aHHOCTH PELCH3EHTOB

Peniensentsl Hay4HbIX )KypHanoB «BecTHuk TopalrslpoB YyHUBEPCUTETAY,
«Hayxka n rexnuka Kaszaxcranay, HayuHo-nomyssipHoOro sxypHaia «Kpaesenenuey,
00513aHBI PYKOBOJICTBOBATHCS IPUHIIUIIOM O0BEKTHBHOCTH.

[lepconanpHasi KpUTHKA B ajpec aBTOpa(-0B) PYKOIMCH HEIONYCTHMA.
PerieH3eHT JODKEH apryMEHTHPOBATh CBOM 3aMEUaHUsl 1 00OCHOBBIBATH CBOE
pelIeHne 0 NPUHATUH PYKOIMCH WU O €€ OTKJIIOHEHUH.
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HannoHansHOCTb, pesTUTHO3HAast IPHHAUIEKHOCTD, TIOJIMTHYECKIE HITH HHbIE
B3MJISLABI aBTOPA(-0B) HE JIOJKHBI IIPHHUMATHCS BO BHUMAHUE U YUUTBHIBATHCS B
IIPOIIECCE PEIICH3NPOBAHUS PYKOIIUCH PEIICH3EHTOM(-aMH).

DKcnepTHas OLIEHKa, COCTaBJICHHAs PELICH3EHTOM JI0JDKHA CIIOCOOCTBOBATH
MIPUHSATHIO PELICHUs pPelaKIiell 0 MyOINKaUK U IIOMOTaTh aBTOPY yIyUIINTh
PYKOIIHCH.

Pemienne o pUHATHAY PYKOIINCH K ITyOJIMKaIl|H, BO3BpAIEHHE PAOOTHI aBTOPY
Ha U3MEHEHHE WIIN JOPadoTKY, THO0 pelieHne 00 OTKIOHEHUH OT ITyOIHKAIIH
TIPUHUMAETCS PEJIKOJUIETHEH OITMpasiCh Ha PE3yIbTaThl PEIIEH3NPOBAHMS.

[IprHINUI CBOEBPEMEHHOCTH PELEH3UpOBaHUs. PeneHn3eHT o0s13aH
MPEAOCTaBUTh PELIEH3UIO B CPOK, ONPEEIICHHBIN peJakliiell, HO He no3/iHee 2-4
HeJIeIb C MOMEHTA TTOJTyYeHHs] PYKOIHMCH Ha perieH3uposanue. Eciu paccMoTpenue
CTaThH 1 ITOJIrOTOBKA PELICH3MN B HA3HAUCHHBIE CPOKH HEBO3MOYKHBI, TO PELICH3EHT
JIOJDKEH He3aMeUINTEIbHO YBEJOMHUTE 00 3TOM HayYHOTO peakTopa.

PenieHseHT, KOTOPBII CUNTAET, YTO €T0 KBATN(HKAINS HE COOTBETCTBYET JIOO
HEI0CTaTOYHA JUTS IPUHATHS PEIICHNUS IPU PELICH3UPOBAaHNH IIPEI0CTaBICHHON
PYKOIIMCH JOJDKEH HE3aMeITUTENFHO COOOIIUTE 00 TOM HAYYHOMY pEaKToOpy
1 OTKa3aThCsl OT PELCH3NPOBAHUS PYKOIUCH.

[MpuHIMI KOH(QHUAESHINATLHOCTH CO CTOPOHBI pEIeH3eHTa. PyKomucs,
MIPEIOCTABICHHAs PELEH3CHTY Ha PEIEH3MPOBAHUE JOJDKHA PacCMaTpUBATHCS
Kak KOH(HUICHINATBHBIN MaTeprai. PelieH3eHT nMeeT IpaBo AEMOHCTPUPOBAThH
ee 1/ 00CyKAaTh C IPYTHMH JINIIAMH TOJIBKO ITOCIIE OTy4eHHs THICEMEHHOTO
pa3pereHns Co CTOPOHbBI HAYYHOTO PeIaKTOpPa >KypHaIa |/WiIn aBTopa(-oB).

Wudopmanns 1 naen HayqHOH pabOTBI, ITOIYYSHHBIE B XO/I€ PELIEH3NPOBAHMS
n obecrieueHns MyOINKaMOHHOTO TIPOLIecca, HE JOJDKHBI OBITh NCIIOJIb30BAHBI
peneH3eHTOM(-aM1) JUIsl TTOJTyYEeHUS TMYHOH BBITO/IBI.

[IpyHIMO MOATBEPKACHHUS MCTOYHHMKOB. PEIleH3eHT JOJKEeH yKas3aTh
Hay4HbIE pabdOTHI, KOTOPBIE OKa3ajdu Obl BIUSHUE HA HCCIEI0BATEIbCKUE
pe3yibTaThl paccCMaTpPUBAEMON PYKOMNMCH, HO HE OBUIM MPHBEIECHBI aBTOPOM(-
amn). Taxoke peneH3eHT 00s3aH 00paTUTh BHUMAaHHE HAYYHOTO PEIAKTOpa Ha
3HAYUTEIBHOE CXOJICTBO MJIH COBITAZICHUE MEX/Y PACCMAaTPUBAEMON PyKOIHCHIO
1 paHee OIyOJIMKOBaHHON pabOTOH, 0 KOTOPOM €My N3BECTHO.

Ecin y peneH3eHTa MMEIOTCS JIOCTaTOYHBIE OCHOBAHMS I10JIaraTh, 4TO
B PYKOITUCH COZIEPIKHTCS IUIaruar, HEKOPPEKTHBIC 3aUMCTBOBAHUS, JIOKHBIE
n c(haOpuKoBaHHBIE MaTEPUAIBl WIM PE3YIbTATHl UCCIEIOBAHMS, TO OH HE
JIOJDKEH JIOIYCTHTh PYKOITUCH K ITyOJIMKAlny U MPOMH(POPMUPOBATH HAYIHOTO
peIakTopa KypHalla O BBISIBJICHHBIX HapYIICHUSX PUHINIIOB, CTAHAAPTOB U HOPM
My OMMKAIMOHHON M HAYYIHOW ATHUKH.
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IIpaBa u 003aHHOCTH aBTOPOB

[TyGnmukannoHHast 3TUKa 0a3upyeTcsi Ha COOIIOICHNH ITPUHIIAIIOB!

OHOKPATHOCTB ITy OJIMKALNK. ABTOP(-bI) TapaHTHPYIOT YTO IPE/ICTaBICHHASL
B pENaKLHUIO PYKOIIMCh CTaTbu He Oblila IpeacTaBiIeHa JJISl PACCMOTPEHUS B
npyrue usganus. [IpencraBieHne pyKOIUCH €IMHOBPEMEHHO B HECKOJIBKUX
YKypHaJIaX/M3IaHUsIX HETIPUEMIIEMO U SIBIISIETCS TpyOBIM HapyIIEHUEM IIPUHIIUIIOB,
CTaH/IapTOB ¥ HOPM ITyOJIMKAIIHOHHOM ATHKH.

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

Jist Kaxk1oi cTaTh JOJKEH OBITh Ha3HAUEH aBTOP VISl KOPPECIIOHICHIINH,
KOTOPBIH OTBEYAET 3a IIOArOTOBKY (PMHAILHON BEPCHHU CTAThH, KOMMYHHKAIHIO C
PpeIKoIIerHei, T0JKeH 00eCTIeunTh BKIIOUYEHUE BCEX YIaCTHUKOB HCCIIEIOBAHMS
(TIpM KOJIMYeCTBE aBTOPOB 00JIe€e OHOTO), BHECIIIMX B HETO JOCTATOYHBIN BKIIAJI, B
CIIMCOK aBTOPOB, & TAKXKE MOIYYHUTh 0JI00PEHIE OKOHYATEILHOH BEPCHHU PYKOITHCH
OT BCEX aBTOPOB JJIsl TIPEJICTABICHHS B PEJaKINIO JIst Ty Onnkarmu. Bee aBTopsl,
yKa3aHHBIE B PyKOIIMCH/CTaThe, HECYT OTBETCTBEHHOCTD 32 COJICPIKaHHUE PAOOTEHI.

[TpuHIMIT OPUTHHAIBHOCTH. ABTOP(-bI) TapaHTUPYET, YTO PE3YJIbTATHI
WCCIIeIOBAHMSI, N3JI0’KEHHBIE B PYKOIHCH, TIPEJICTABIISIIOT COOO0I OPUTHHAIBHYIO
CaMOCTOSITENIbHYI0 paboTy, U He CO/ep’KaT HEKOPPEKTHBIX 3aMMCTBOBAaHHH U
IUIaruaTa, KOTopble MOTYT OBITh BBISIBIICHBI B TIpOLIECCE.

ABTOpBI HECYT OTBETCTBEHHOCTH 32 ITyOJMKAIMIO CTaTed C MpU3HAKaAMHU
HEITUYHOTO TMOBEJACHHUs, IIarnara, camolularuara, CaMOIUTHPOBAHHUS,
¢danpcudpukanum, Gpabpukanuy, UCKaXKEHUSI JaHHBIX, JOKHOTO aBTOPCTBA,
QyOIMpoBaHMsl, KOH(IIMKTA HHTEPECOB U OOMaHa.

[TpuHOMT MOATBEPKAECHHUST NCTOYHUKOB. ABTOP(BI) 00513yeTcsl IPaBUIILHO
yKa3blBaTh Hay4HbIe W WHBIE HCTOYHHMKH, KOTOpPBIE OH(M) MCIIONB30BaI(M) B
X0Jle UCCJIe[IoBaHMsA. B cirydae MCIIONIb30BaHUsI KaKUX-THOO YacTel dyXKHuX
paboT W/MiKM 3aMMCTBOBAHUS YTBEPKICHUH JPyroro aBTopa(-oB) B PYKOIUCH
JIOJDKHBI OBITH yKa3aHbl OMOIHOrpaduiecKie CChUIKU C yKa3aHueM aBTopa(-oB)
nepBoucrouHuka. Madopmanus, moaydeHHas n3 COMHUTEILHBIX HCTOYHUKOB HE
JIOJDKHA MCIIOJIb30BaTHCS MPH 0(OPMIICHUH PYKOITHCH.

B cnywae, eciim y pelieH3eHTOB, HAYYHOTI'O pelakTopa, 4djaeHa(-oB)
PEIKOJUIETUH XKypHaJla BO3HUKAIOT COMHEHUS! MOJUIMHHOCTH U JIOCTOBEPHOCTH
PEe3yJIbTaTOB UCCIIEAOBAHUSL, aBTOP(-bl) IOJDKHBI ITPEJIO0CTABUTH JIOTIOTHUTEIBHBIE
MaTepuaibl JJIsl MOJTBEPKACHUS PE3yJIbTaTOB MM (haKTOB, IPUBOJIUMBIX B
PYKOIIHCH.

Hcnpasienne ommbOOK B mpouecce myonukanuu. B ciaydae BBISBICHUS
OIIMOOK M HETOYHOCTEH B paboTe Ha JII000# cTa Uy My OIMKaIMOHHOT O TIpoIecca
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aBTOPBI 00SI3YFOTCS B CPOYHOM MOPSIKE COOOIIUTH 00 3TOM HAyYHOMY PEAKTOPY
1 OKa3aTh IIOMOLIb B YCTPAHCHUH WIIM MCIIPABICHUU OIIMOKH JUIS ITy OJIMKALH
Ha caiiTe )xypHasia cooTBeTcTBYfomei koppekmun (Erratum nmm Corrigendum) ¢
KOMMEHTapUsiMH. B cirydae oOHapykeHuUst IpyObIX OLINOOK, KOTOPBIE HEBO3MOYKHO
HCIPaBUTh, aBTOP(-bI) TOJKEH(-HBI) 0TO3BaTh PYKOIHCE/CTaThIO.

[MpuHIMD coOnrogeHus] MyOIMKaLlMOHHON STUKH. ABTOPBI 00s3aHBI
COOJIOATh ITHYECKUE HOPMBI, CBS3aHHBIC ¢ KPUTUKOW WM 3aMEYaHUSIMHU B
OTHOLICHHH UCCIICIOBAHNI, @ TAK)KE B OTHOLICHUH B3aUMOCHCTBHUS € pelakiueit
10 MOBOJAY peleH3HpoBaHUsA M nyOnukanuu. HecoOuroneHne 3THYECKHX
NPUHIIMIIOB ABTOPAMHU PACLIEHUBACTCSI KaK Ipy00e HapyIIeHHE STHKH ITy OJIMKaHi
U JIaeT OCHOBAHUE IS CHATHUS PYKOITUCH C PELICH3UPOBAHMS U/HIIN Ty OJIMKALIUH.

Konduukr uaTepecon

KoHdmukT mHTEpecoB, 1o onpeneneHnio Komurera o myOauKaMOHHO!
stuke (COPE), 3T0 KOH(IMKTHBIE CUTyallud, B KOTOPBIX aBTOPHI, PEIICH3CHTHI
WA YWICHBI PEJKOJUICTUH UMEIOT HEsIBHBIC HHTEPECHI, CIIOCOOHbIE MOBIHUATH Ha
UX CYXICHHs KacaTellbHO IyOaHuKyemoro marepuana. Kondaukr nHTepecon
MOSIBIISICTCS, KOTJa UMEIOTCS (DMHAHCOBBIE, JINYHBIE HJIM NpodhecCHOHaIbHBIC
YCIJIOBHS, KOTOPBIE MOT'YT HOBIIMAThH HA HAYYHOE CY’K/ICHUE PELICH3EHTa H YWICHOB
PENKOJUIETHH, M, KaK pe3yJbTaT, Ha PEIICHHE PEAKOJIICIHH OTHOCHTEIBHO
yOJIMKALMU PYKOIHCH.

['aBHBINA peIaKTop, WICH PEIKOJUICT U U PELIEH3CHTHI JOJDKHBI OIIOBECTUTD
0 IIOTEHLHATEHOM KOH(IMKTE HHTEPECOB, KOTOPBIA MOXKET KaK-TO IOBJIUATH HA
pelIeHHe PeIaKIHOHHON Kojulernn. YIIeHbI PeKOIerHH JOJDKHBI OTKa3aThCs
OT PaCCMOTPEHUS] PYKOIIMCH, €CIIH OHH COCTOAT B KaKHX-JIMOO KOHKYPEHTHBIX
OTHOLICHHSX, CBA3AHHBIX C PE3YJIbTaTaMH UCCIICI0BAHNUS aBTOPA(-0B) PYKOIIUCH,
00 eCITH CYIECTBYET HHOIM KOH(IIMKT HHTEPECOB.

[Tpu mogave pyKoNmUcCH HAa paCCMOTPEHHE B XKYpHAJ, aBTOP(-bI) 3asBIISET O
TOM, YTO B COJCP)KAHUH PYKOIMCH yKa3aHbI BCE HCTOYHUKH (DMHAHCHPOBAHHS
HCCIIeIOBAHNS; TAKKE YKa3bIBAIOT, KAKHE IMEIOTCS KOMMepUecKue, uHaHCOBBIE,
JIMYHBIE WU PO ECCUOHANIBHBIE (hPaKTOPbI, KOTOPBIE MOTIIU ObI CO3/1aTh KOH(IUKT
HHTEPECOB B OTHOLICHHUH IIOJAHHON Ha paccCMOTpeHUe pykomucu. ABTop(bl), B
MIChME ITPU HAJIMYUH KOH(IMKTA HHTEPECOB, MOTYT yKa3aTh YUCHBIX, KOTOPbIE,
10 MX MHEHHUIO, HE CMOT'YT OOBEKTHBHO OLICHUTh UX PYKOITHUCE.

PerieH3eHT He I0JDKEeH paccMaTpUBaTh PyKOIHCH, KOTOPBIE MOTYT HOCITYKHTb
NPUYMHAMU KOH(IJIMKTa HUHTEPECOB, IPOUCTEKAIOIEI0 U3 KOHKYPEHIUH,
COTPYAHHYECTBA HJIM JAPYTHX OTHOLICHUI ¢ KeM-ITMOO0 M3 aBTOPOB, HMMEIOIINX
OTHOLIEHHE K PYKOIIHCH.
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B ciayvae HannuMs KOH(IUKTAa HHTEPECOB C COACPIKAHHEM PYKOIUCH,
OTBETCTBEHHBIN CEKpeTapb JOJDKEH M3BECTUTH 00 3TOM IJIABHOTO PEIaKTOopa,
TIOCJIE YEro PYKOIIUCH IePEACTCs APYTOMY PELICH3CHTY.

CyniecTBoBaHHe KOH(JIMKTa HHTEPECOB MEXKIy YUYaCTHUKAMH B IIPOLIECCEe
pPacCMOTpPEHHUS U PELICH3UPOBAHHUS HE 3HAYHT, YTO PYKOIHCh OYET OTKIIOHEHA

Bcem 3auHTEpeCOBaHHBIM JIHLAM HEOOXOANMO, II0 Mepe BO3MOKHOCTH
n3beratb BOSHHKHOBEHHUS KOH(JINKTa MHTEPECOB B JIOOBIX BapUalMsIX Ha
BCEX JTarax IyOosMKanun. B cirydae BOSHHKHOBEHHS KaKoOro-Jmbo KOH(IMKTA
HUHTEPECOB TOT, KTO OOHAPYXKHJ 3TOT KOHQIIUKT, JOJDKEH HEe3aMeIIHTEIbHO
OIOBECTUTH 00 3TOM pelnakuui. To jxe camoe KacaeTcs JOBIX APYrHX
HapyLIeHHH IPUHIMIIOB, CTAHAAPTOB ¥ HOPM ITyOJIMKALOHHON 1 HAyYHOM STHKH.

HesTnunoe noseaenue

HesTH4YHBIM NOBEICHHEM CUUTAIOTCS JCHCTBUS aBTOPOB, PEJAKTOPOB
WIN U3JaTeNsl, B Cllydae CaMOCTOSATEIBHOIO MPEJOCTABICHUs PELEH3HH Ha
COOCTBEHHBIC CTATbH, B CJIy4ae JOTOBOPHOTO M JIOKHOTO PELCH3UPOBAHMS, B
YCIOBHSAX OOpalIeHUsl K areHTCKUM YCIIyraM Ui MyOJMKanud pe3yibTaToB
Hay4YHOTO WCCJIEJOBAHUs, JDKEABTOPCTBA, Qanbcudurannu U Gpadpuxannu
pe3yIbTATOB UCCIEIOBaHU, MyOINKAIM HEJIOCTOBEPHBIX MCEBIO-HAYYHBIX
TEKCTOB, IIepeladl PYKOITHCH CTATeil B ApyrHe H3IaHus Oe3 pa3penieHus aBTOPOB,
nepeiayd MaTepualioB aBTOPOB TPETBUM JIMIAM, YCIIOBHS KOTZa HapyLICHBI
ABTOPCKHE [TPpaBa M NPHHIUITEI KOHQUICHIIMATBHOCTH PelaKIIHOHHBIX IIPOLIECCOB,
B CJlyYae MaHHIYJISIUHU C LUTHPOBAHUEM, IUIATHATOM.
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