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THonunponunen — KeyineH KOIOAHbIIAMbIH aIMOEOAN MEPMONIACMUK, O]l
XKapusanaHeim aTukacsl O3IHIH Jico2apbl OepikmiciMeH, KOppo3usied Me3IMOLLIZIMEH JCIHe OHOey2e
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Industries Incy. (KPI) oicone [1asnooapoasvl « Komnanusi Hegpmexum LTD»
JKILIC enodipicmik Kvizmemi HaKmvl Mblcall pemiHoe Kapacmuipblidobl.
Novolen ocone Spheripol cuskmer 3amanayu mexnono2usiiapovly
apmul KWbILILIKMAPbL MeH epeKulelikmepi caiblCmulpmaisl mypoe
cunammainsin, oaapobly OHOIPICMIK MUiMOiNicl, OHIM canacvl MeH
IKONOSUSILIK Kayincizoicine acepi capananaovl. COHbIMEH Kamap, MaKanaod
Kamaauzamop Jcyuienepiniy, 0amy KezeHoepi MeH 01apobly NOIUMEPUIAYUSL
npoyecine acepi, NOIUNPONULEHHIH MONEKYIANbIK KYPbLILIMbIHA bIKNATbL,
OHOIPICMIK YHEPLeMUKANbIK MUIMOLLIZI MEH UbI2bIHOAPbIH OHMAUIAHObIDY
Macenenepi 0e Kammulizan. Tlonumepoiy mypaepin Keneumy, canacoi
apmmulpy JdHcane MexHOLOUALLIK Npoyecmepoi agmomammanoblipy
0azpimbIHOAZbl 3aMAHAYU JcemicmiKmepee epekule Ha3ap ayoapblian.
Kaszaxcmarnoa nonunponunen 6HOIpiciHiy 0amybl enoiy MYHAU-2a3-XUMUSL
KeuleHiH diceminioipy JHeonblHOa2bl MAanbl30bl Kadam 60.bin maodwliadvl
JHCaHEe OMAHOBIK IKOHOMUKAHBIY UHOYCMPUALbIK-UHHOBAYUSTLBIK
oamyvina eneyii yinec Kocaowl. Makanada xenmipineen oepexmep MeH
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manoaynap Kazaxcmarnoaevl nonunponuien enodipicin muimoi backapyea,
UMNOPMEKQ Mayendinikmi a3aiumyaa HcoHe ColpmKbl HAPbIKKA Oacekeze
Kabinemmi OHIM Wbleapyea MYMKIHOIK Oepemin bLIbLMU-madicipubenix
Heei3 6onbn mabwliadwl.

Kinmmi cesdep: nonunponunen, kamanuzamop, noaumep, Novolen
mexHonozusic, Spheripol mexnonocuscwl, KaCinopuviz, 2as ghasanvl npoyecc,
cyuivlK pazanv npoyecc.

Kipicne

MyHaii-ra3-XuMusi OHepKICiOi — dmeMIeri OHEPKICINTIK JKOHE Kap KBLIBIK
KaXXCTTLUTIKTEpIiH OackM OOJIIriH KaHaFaTTaHIBIPHIIT OTHIPFaH CH KBUIIAM JaMbIIT
Kelle JKaTKaH calamapAblH Oipi. by OaFeIT Ka3ipri 3aMaHFBl HHITYCTPHUSIIBIK
JTAaMBIFaH MEMJICKETTEP IiH YKOHOMHKACHI YIIIiH OH/Ipic THIMALUTITIH apTTHIPATHIH
HeTi3Ti (hakToprapasiH Oipi 6ok caHamaabl. TaOuFH MIBIFY Teri 0ap KeNTereH
3aTTap — MBICAJBI, aKybI3Aap, [EJUTI0N03a, KpaxMall jKOHE KYPACT CHIMKATTHI
MHHEpangap — rmoauMepiep ToOviHa skaTaasl. CoHmal-aK acaHIBI TypHe
ANBIHFaH MaTepHualgap: TaJlIIBIKTap, TUICEHKaIap, miacTMaccanap, sKapThiiai
KaTTHI IaHBIpIIap MEH Kay4IyKTap Ja MOJIMMepIiepre Kipesi.

Kasipri tTanma XxuMus eHEpKICiOiHAE OHAIPINETIH KOCBHUIBICTAPIBIH
enoyip Oeliri CHHTETHKAIBIK MoIuMepiepaeH Typaasl. OChIHIal MaHBI3IbI
MaTteprainapabH 0ipi — momunponwien (I1IT). Byn momumepaeH jkacanaThH
OHIMJICP MOJTUAITHICHHEH KEHiHT1 eKiHmI operHAa TYp koHE 2019 KbInsl
ONapIBlH 9NEeMAiK HapBIKTAaFbl TaObIchl mamMameH 124,01 muniaunapn
AKIII nonmapera kyparaH [ 1, 22-6.].

[MomumponuneH eHAIPICIHIH KBUIIAM ©Cyl MEH CYPaHBICBIHBIH KOFaphl
Ooxrysl OipHeme cebenrepre OaimaHBICTH. bipiHmIigeH, eHIipic mpomeci
CaJTBICTBIPMAITBI TYPIIE ap3aH, ce0edi KONMTaHbUTaTHIH KOHBIPFBIIAPABIH METAIUT
CBHIHBIMIBIIBIFBI TOMEH JKOHE OJIap KOppo3wsira Te3iMai. Exinmminen, 6yt maTepual
OakTepHusIapAblH JaMyblHa KeJepri KenTipeai, COHABIKTaH OJaH KacalFaH
KYOBIpJIap MEH TYPMBICTHIK OYHBIMIap CAHUTAPIIBIK TYPFBIIAH Kayirci. byran
KOCa, TOJUIPOITHIICHHIH KBUTY OTKI3TIIITITI TOMEH opi JBIOBIC OKIIayIay KacHeTi
YKaKChI, COH/IBIKTAH OJI KYPBUTBIC YKOHE TYPMBICTBIK Calla/ia KeHiHeH KOJITaHbLTAIbL.

Bysr KYMBICTBIH MaKcaThl — IOJHIPOTHUIICH ally MPOIECIHIH JKaIIThI
cunattaMachlH Oepy, Ka3zakcTaHga KOJNTaHBIIATHIH TEXHOJIOTHUSITIAPIBI
CaJBICTBIPA OTHIPHIN TalJay, COHAAN-aK 3aMaHayd OHIIPICTIK OIiCTEp MEH
oJapbIH THIMILUTITiH Oaranay. CoHBIMEH KaTap, Ka3zakcTaHIarsl MOIUTIPOTHIICH
OHJIpiCiHIH MaMybIHa dcep eTeTiH (aKTopiapIbl KoHE KOJIaHBLIATHIH
TEXHOJIOTHSIIAP IBIH CPEKIICTIKTePiH aHbIKTAY.
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Matepuangap MeH dicrepi

By 3epTTeyne moIMIpONMICH OHAIPICIHIH TEXHOJOTHUIBIK IpoLecTepi
MeH oxicTepi TangaHbl. FUIBIME JKoHE TEeXHHUKANIBIK d9AeOneTTep, CallalblK
Makaxagap MEH CTaTHCTUKAIBIK JCPEKTEPIiH capanTamackl Kyprizinmi. Herisri
aKrapaT Ke3/1epi peTiH/ie KeJeci FhIIBIMU IIaTdopMaiap naigaaansuiasl: Google
Scholar (https://scholar.google.com), ScienceDirect (https://www.sciencedirect.
com), SpringerLink (https://link.springer.com), ResearchGate (https:/www.
researchgate.net), connaii-ak Scopus xxone Web of Science manimerrep 6a3anapsl.
ConbiMeH Katap, KazakcTaHaarbl HONMUIPOITUICH OHAIPYIL KSCITOPBIHAAPIBIH
KbBI3METI HaKThl MbICAJIJIAP PETIH/E KapacThIPhUIIBL.

TeXHOJIOTHSIIBIK MPOLECTEP/IiH THIMIUTITIH CAIBICTBIPMAIIBI TYPJIE TajlIay
onici konnaubuLael. Meicaisl, KPI sxone «Hedrexnm LTDy» kocinopbiHIapbIHbIH
OHJIIPICTIK TakipHuOeci, COHAai-aK 3aMaHayd TEXHOJOTHUsIIAP, OHBIH IIIiHAC
Novolen xone Spheripol agicrepi 3eprrenai. DKCIEPUMEHTTIK JAepEeKTEp
MEH TEXHOJIOTHSUIBIK CHUITaTTaMajiap/bl XKyHeley YIIiH KOCIMOpBIHAApIbIH
TEXHHMKAJIBIK KyXKaTTamalapblHa, CalalblK CTaHAapTTapra >KOHE OHIIPIiCTIK
ecenTepre oIy Kacallbl.

Hotm:kenep koHe TATKbLIAY

[TonumpornuieHHIH Heri3ri KeMIIUTIKTepiHiH 0ipi — OHBIH YJIbTPaKYJITiH
coysenep MEH TOMEH TeMIlepaTypalap/blH dCepiHe Ce3IMTaIIbIFbl. MyHai
KaFaiapaa MaTepHanblH (pU3MKaIBIK J)KOHE MEXaHHWKAJbIK CHITaTTaMaliapbl
TOMEH/IETI, JKapblTy KayIi apTajbl >KkoHe OETKI KbUITHIPIIBIFBI JKOFATYBl MYMKIH.
JerenmeH, Oys1 MaceseHI KypaMblHA apHaibl TYPaKTaHIBIPFBII KOCIIAIapP IbI
€HTi3y apKbLIbI THIM/I menryre 0osa sl

BaraHbIH TOMEH OOTYBIHBIH TaFbI 0ip ce0e0i — IMIMKI3aT KOPBIHBIH MOJITBIFBI
MeH KazakcTana kertereH puiiap OOHbI 5KOJFa KOWBUIFAH KOFaphl Ta3aJIbIKTAF bl
MIPONMJICH ajly TEXHOJOTHSICHL. AWTa KeTy KepeK, MOJUIPOIMICHHIH O31H/IK
KYHBIHBIH 90 %-71aH acTaMbIH OHBIH HET13T1 IHMKI3aThl — IIPONIJICH KYpanbl.

[Monunponuinen eHAIPICIH KETUAIPY >KoHE KapKblHIATy OOMBIHIINA HETi3Ti
yMbicTap Ka3ip Kazakcranza ia, anemye sie keneci OarbITrapra OarbiTranrad [2; 3]:

- TIOJIUTIPOTIMIICH OH/TIPiCiH KapPKbIHATY/ Il XKOHE TEXHOJIOTHSIIBIK CYI0aHbBI
KEHUIIETY 1l KAMTaMachl3 €TETiH KaTallu3aTopIap/IbIH THIMLIITIH apTThIpY. ATar
aiiTKaH/a, OyJI MOJIMMep KYpaMbIH/IaFbl KaTaIN3aTop KaJIBIKTapBIH Ta3apTy JKOHE
XYY CYWBIKTBIFBIH KaliTa OH/IEY CHUSKTHI €HOCK IIBIFBIHBI KOI CaThUIAP/IbI AJIBII
Tactayra HeMece KbICKapTyFa MYMKIHJIK Oepeti.

- JKOFapbl THIMZUIIrT 06ap >KeTUIIIpIAreH KaTalu3aTopiapsl, COHAal-aK
OpPTYPJIi THIITETI COMOJIMMEpJIep MEH YIITIK CONOJMMEPIEPIiH KeH ayKbIMBbIH
KOJIZIaHy apKbIIbl OHIM MapKaJlapbIHBIH ACCOPTHMEHTIH YIIFAUTY;

- OaJKBIMaHBIH aFbIHIBUIBIK KopceTKimiHiH (BAK) aybITKybIH TOMCHIIETY;
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- comojuMep KypaMblH, MOJICKYJAJbIK-MacCalblK TapajyblH XKOHE
MaTepHaIbIH KPUCTAIBIK KYPBUIBIMBIH HEFYPJIBIM J19)1 OaKbLIaY;

- mouMep OeIIeKTePiHiH MillliHI MEH KYPBUIBIMBIH OHTAMITBI OacKapy;

- moyuMepliepaAiH QU3MKa-XUMHSAJIBIK KaCHETTEPiH HAKTHI YaKbIT
pexumMinae OakpUTayFa MYMKIHAIK OSpeTiH 3aMaHayd aBTOMATTaHIBIPBUIFAH
Oackapy KyienepiH eHri3y.

Lurnep—HatTra xaTaau3aTopiapblH 3epTTey MEH MOIH(UKaLMsIIaYabIH
70 KBUTHI IMIIHAEC KaTaTU3AIK Xyhenepaiy Oencennimiri 35 ecere apTTHI
(1 r katanmm3aropra 2 kr-HaH 130 Kr-Fa [eiiin), al eHiMHIH H30TakTHITITi 40 %-man
99%-ra neiiin ocri. [lomuMepney kaTamu3aTtopiapsl OybIHIAPBIHBIH JaMybl MEH
MonupUKaIIICH 1-kectene kepeeTinreH [3, 55-6.].

1-xecre — [TonmMepiey KaTaau3aTopsIapbIHBIH OYBIHIAAPHI.

BybIHaapbI, KbLT Karanusatop Kypamsbl Beacenninik, H3oTaKkTHKAJIBIK, %0
kr IITI/r kat

1-m (1954) 3-TiCl3-0.33AICI3 + AIEt2Cl1 2-4 90-94
(I3AX)

2-mmi (1970) 8 -TiCl; + AIEf2Cl 10-15 94-97

3-mi (1971) 15-30 95-97

MgCl, /TiCly/Ger30at +
AlR3/6er30aT

4-m1i (1980) MgCl, /TiCl, /dratar +AIR, 40-70 95-99

[ennan

5-1uii (1988) MECl/TiCl, amdpmp 70-130 95-99

+AIR;/cnan (opt.)

6-11i (1999) AR MgCl, /TiCl, /eyxmmmar 40-70 95-99
Hedrexum JIT]] MgCly /TiCl, / AlRs/cras 0,60-0,65 96-99

Conrbl 20 KbU11a XUMUS HHXKECHEPIIEPl METAIIOCEHTIK KaTajn3i cajJachlHia
YJIKCH JKETICTIKTEpre KOJI KEeTKi3Ii [4], OyI1 epeKiiie KacueTTepi 0ap MOTUIIPOITUIICH
aryra MYMKIHJIIK Oepai. by Tonka skataThlH KaTajau3aTopiap/AblH KypamMbIHIa
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Meraiuiocenep 0ap. Onap — ayblcHaibl TOII MeTaliapbl MGH MYHal ITUPOJTN3iHIH
YKSHUT (hpaKIrsIIapbIHAH aTBIHATHIH KOMIPCYTEK MUKIONCHTAANCHIHIH HETi31Hae
TY3UIETIH OpraHHKaJIBIK KOCBUIBICTAP.

MerTaiioceH KaTaau3aTopJapblHbIH IMIiHIAE €H KON KOJJIaHbUIATBIHEI
— TUTaHOIeH Auxyopunai. O MOMUNPONHUIEH aay MpOIeCiHAe THIMIOI
KaTaJIn3aTop PeTiHAe MaiaaaHbpuiab.

MerannoceH HeTi3iHIETi KaTalu3aTopiapMeH XXOoHE JJCTYpIi
KaTalxu3aTopiIapMeH alblHFaH MOJUIPONHICHHIH HEri3ri KacHeTTepi
CaJIBICTBIPMAIIBI TYPAE TATIaHFaH, OJIAPIbIH HOTHKEJIePi 2-KecTe1e KOpCeTUITeH.

2-xecte — MCTaHHOCGHHiK JKOHE HUTJIEp-HATTA KTAJIMU3aTOPBIHAA aJIbIHFaH
HOHI/IHPOHI/IHCHHiH CcUllaTTaMaliapbl

Kepcerkim Ounem MertamnoueHaik Huraep-Harra
Oipairi roMonoJimmepi romMonoJmmepi
BankpiMaHbIH /10 Mun 25 25
AFBIHJIBUTBIK KOPCETKIII
Kennonga epirimriri % <1,0 3,045
Co3yFa TO3IMIITIK IIeTi 320440 300-320
Winy xesinneri 16,000-17000 15,000-16,000
CepHIMIUTIK MOy
Wiy xe3ingeri 6epikTik 480-510 450-480
mier

MeTayutoceH ik TOMOIIOJIUIIPOIIIICHHIH OalKy Temmeparypacel [{urmep—
Harra opiciMeH anblHFaH NOJIMNPOIIMIICHT e Kaparania mamameH 10 °C-ka TeMeH,
OYJ1 OHBIH IIBIHBUTAHYBIH KCHUIACTIM, OHIIPICTIK IIBIFBIHIAP/IBI a3aTaIbI.

Kcwunonna epirimTiridig TOMEHIT, KOFapbl aFbIHIBUIBIFbI, TIEPOKCUITIK
KOCBUIBICTAP/IBIH 0O0JIMAyhI, OJUTOMEPIIIK )KOHE TYTIiH TY3YIIl 3aTTapiblH a3
Meutiepi OYJI MaTepHasibl YIa OPraHUKAIBIK KOCBUIBICTAPBIH HIBIFAPBLTY
JICHrelil TOMEH aBTOKOJIiK OeJIeKTepiH OHAIpYAe KoJIaHyFa MyMKIH/IK Oepe/i.
Byt 3 ke3eriHjie SKOIOTHSIIBIK JKaFJai bl )KaKCAPTYFa bIKITAT €TEIi.

3-kecre — [Tonmumepiepaiy eHIIpICTIK apicTepi

TMoaunponuien any axici Kpickama cunarrama TexHosiorusiyiap
T"a3 azansr mpomecc IIponunenniy ra3 Unipol, Novolen,
(azaceiama, epitkimrepcis | Borstar, Innovene, Hypol
HOJUMEpIICHYI.
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Monomepaeri cyibIK (a3abl Cy#ibIK IponuIeH aeri Spheripol (Gipixmi
mporecc nonuMepieny. Kebinece peaxrop), Hypol
QIIFAIIKBI CAaThI PETIHIE
KOJIIaHbLIa IbI.
L{uxsons! ra3 a3aib Hupkynsanusislk aiiMarbl Spherizone
nporece (ZOR — Zone of Reaction)

Oap KermcaTblIbI ra3
(hazabl mporecc.

Kemncatpuisl (exi Hemece yII Konomumepnepaig Spheripol, Hypol,
peaKTopIIbI) KYPBUIBIMBIH OacKapyFra Borstar
MYMKIHJIK GepeTiH
0aliTaHBICTHI peaKTopap.

Omrouarenrex kadat Karanuzatop Unipol, Innovene,
MEH MOHOMEP/IiH Borstar
KO3FaJIBICTAFbI

(rouaTENreH KabaThIHIA
JKYpri3ineTiH ra3 ¢asaibl
MOJIUMEPIICHY.

ApayacTeIpMalbl peakTopiap | ApajacThIpMallbl PEaKTOP Novolen
KOJIJIAaHBLIATHIH Ta3
(azabl peakuusi.
Hukmnaik mporece CyiibIK aszamgarst Spheripol
MOJUMEpIICHYTe
KOJIIaHbLIa IbI.

Conrsl xpurmapsl KazakcTaH MyHaWXWMHS CajlachlH, COHBIH IIIiHIE
TTOJTUTIPOTIHIICH OHIPICiH OEICeH Il TaMBITHIN Kelledi, UMIOPTKA TOYENIiTIKTI
TOMCHJICTY JKOHE XallbIKapallbIK HapbIKTa Oocekere KaOieTTi OHIM IIBIFapy bl
MakcaT erexi. Enne mommnponuieH CHHTE3HIH HETi3Ti eKi KOCIIOPHBI JKYMBIC
icreiimi: XKIIC «Kazakhstan Petrochemical Industries Incy». (KPI) sxone XKIIIC
«Kommnanus Heprexum LTD» [5].

4-xecre — KazakcTaHmarsl €Ki IMOJMIPONHIICH KOCITOPHBIHBIH CABICTHIPMAITBI
KecTecl
ITapamerp KPI (Kazakhstan Hedrexum LTD
Petrochemical Industries
Inc.)
Opnanackas xepi | ATbIpay o0mbIchl, «¥TTEIK | IlaBmomap o6xbickl, [laBmogap
HHJYCTPHSUIBIK MYHaii- MYHail-XUMHUsI 3aybIThIHA KAKbIH
XHUMHS TeXHONapKi» ADA
ayMarbIHJIa
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Icke KocbuTFaH 2021 KbL1bI 2009 (monunponuieH exHaipici
KBTI Oactanupl), 2015 KbUTBI
KAHFBIPTYAAH OTTI
YKoGaIsIk KyaTst Keueraa 500 000 TorHa XKeueraa 70 000 ToHHA
TIOJIATIPOITHIICH TIOJIATIPOITHIICH
Konnanelnateln Novolen (mpormeni KpITail koMIanusIapeIMeH
TEXHOJIOTHsLIAp HOJIUMEpIIey ) OipJiecKeH TEeXHOJIOTUsIIap
[Iukizar TeHi3 KeH OpHBbIHAH MyHaiinbl ra3napsl oHIey
AJIBIHATBIH MPOMaH ApPKBIJIbI AJTBIHATHIH POIHUIEH
Ouim Typiepi OPTYpIIi MapKaJbl I'panynananran nmoauIponuieH,
nomunponmieH (Ka3akcTanma |  monumponmieH Kanrap, our-
QJIFaIll peT MIBIFapbUIATHIH 9 0orTep, Kalita OHIeNTeH
TYpi) MOJIUTIPOIHIICH, STTOKCHUTI
n1aieIpaap
OKCHOPTTHIK Kprrait, Typkus, Eypona, | KazakcTaH sxoHe SKCTIOPT (HAKTHI
HapBIKTap Peceit, benmapycs xone O6acka eniep KopCceTiIMereH)
enzep
Epexmenikrepi Kasaxcrannare! aranikst Omnnipic KP ynTThIK
MHTeTpalysUIaHFaH MyHai- CTaH/IapTTapbiHa cait
XMMUS KeILIeH]; oeMIiK cepTudUKaTTAIIFaH;
TIOJIUIIPONIIICH OHAIPiCIHIH 9KOJIOTHSIIBIK Kayirci3
mamaMer 1 %-bIH Kypanabl TEXHOJIOTHSIIAP SHTi31IreH
WuBectunusnap $2,6 mipz Kepcerinvmeren

KazakctaHgarbl MOJUIIPONUICH OHAIPY KOCIMOPBIHIAFBIIAPAAFHI
KOJIIQaHBLIATHIH IPOLIECTEP.

Novolen nporiecci — 6yt KPI monmumpornviesai eHIipy YIIiH KOJJaHbUIATHH
TEXHOJIOTHSUTBIK ITPOLIECC, OHBIH HET131He KaTalu3aTOP/AbIH epeKIle KacueTTepi
MEH peaKTOpJapIblH THIMILNITI ®aTelp. byn mpomecc ra3 ¢azacsiHga
MOJIMMEpU3anusiIay apKbUIBI TOJHITPOIHIICH aTy bl KaMTaMachl3 etefi [6].

Novolen TeXHOIOTHACH KOFapbl OCJICEH/I KaTaIu3aTopJiap/bl naiaanany
apKBUIBI )KYMBIC icTelai. bys1 katanu3aTopiap NpoNuICHHIH TOITMMEePH3aHsChI
YIIiH KaXXETTI peaklMsHbl OHTallaHabIpanbl. KaTanusaTopiap KypaMblHaa
METaJJIOPraHUKAJIBIK KOCBUIBICTAP, COHal-aK OpraHUKajbIK JOHOpIap Oap.
TexHOJNIOTUSIHBIH Heri3i — Oyi1 ra3 ¢asacblHIa MOJUMEpIey, OHa MPOIHICH
MOJIEKyJIaapbl KaTaJu3aTOPMEH dPEKETTECIIl, MOJUIPOIHICH Ti30eKTepiH
Kypaiiael. Byn mpomecc ete ThiMai, ce6edi 01 JKOFaphl OHIMILUIIK TIEH Tasa
TTOJIMEP aJTyAbl KaMTamackl3 ereai. Novolen niporieci OipHerre ke3eHHEH TYpabl,
OHBIH iLIIH/E KaTaIu3aTopIbl Oepy, MOIUMEPU3ALUSHBI KYPIi3y, JKOHE aJbIHFaH
MOJIUMEP/Ii )Kyy MeH mibiFapy. [lonmuMepusanus nmpoweci apHaibl peakropiaapia,
keOiHece KOMKYOBIPIBI HeMece LTMEKTI peakTopiiapia jKy3ere achIpbLIajibl.
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Novolen TtexHomoruscel x)xorapsl Temmeparypana (60-80 °C) xoHe TomMeH
HeMece opTala KpICBIMIA XKypri3ineni. by omic cyibIK xoHe Ta3 (azamapeiHaa
MTOTUMEPU3ALUSIIAYABl OIpIKTIPIM, KOFApHI cammajibl MOJUIPOIHIIICH aly VIIiH
THIMJII XKaFgainap skacaiael. Novolen TeXHOJIOTHACH dPTYPIIi MOJUIPOTHIICH
MapKaJlapblH OHIIpyre MYMKIHIIIK Oepeli, COHBIH iIIiHe TOMOMOINMEpPIIEp MCH
coromMepiiep. byl TeXHOIOTHSHBIH MKEMAUTITI 9pTYPIi KOJAAaHYy calaxapbl
YIIiH apHABl KAaCHETTepi Oap MONMUMPONIIICHIED IIBIFapyFa MYMKIHIIK Oepeti.
AJTBIHFaH MOJMMEpIIEp apHabl KOHIBIPFhIIAP/a ACTa3alHsAaH OTe i, ajl peaKIys
Ke3iH/e KalAblK OOJFaH IMKi3aT KalTa eHIeNedl jkoHe KalTalaH eHIIPICTIK
IIPOLIECC YIIiH MalAanaHbUIaIbL.

Novolen TexHomoruscel ra3 (aszaiabl MOJIUMEPU3ANUSIHBIH 0apIIBIK
apTHIKIIBIIBIKTAPBIH MAl1aJIaHbII, )KOFapBhI Callabl JKOHE THIMI1 MOJIUITPOIIHICH
OHJIIpyTe MYMKIHIIK Oepei.

An Hedrexum LTD xoMnaHMSACHIHIA KOJJTAHBUIATHEIH MPOIECC TypPajbl
aKkmapat koK. bipak ykcacTeIFbI skaFrbiHaH 01 Spheripol mporecine ykcaiiabr.

Spheripol mponeci — 6y CyHBIK jkoHE ra3 ¢a3anapblHaa KaTap KypeTiH
monuMepIey dfici. TeXHOIorus MOIYTIBIIK KYHe TYpiHAE KacalFaH KOHE TOPT
HeT13Ti Ke3eHHeH Typassl [7]:

- KaTaJM3aTop il AalibIH/IAY JKOHE CHT13Y;

- CYHBIK OpTa/ia IOJINMEpIIeY;

- ra3 (ha3achIH/a NOINMEpIIEY;

- TABIH OHIM/II )XYy JKOHE Tazanay.

[porecc mamamen 15-33 Gap KpickiMIa sxoHE 65 °C TemmepaTypaga eTeri.
Karammzarop petinnge TiCls sxone MgCl> KochuIBICTaphl, 3JEKTPOH JAOHOPHI
JKOHE TPHUATHIIATIOMUHINA KONTaHBUTAaAbl. Herisri peakTop — «KyObIp imriHmeri
KYOBIp» YATICIHICTI UIMEKTI armapar, o MIUITHHADP TYPIHIC KacalFaH JKOHE CYHBIK
TIPOITIJICHMEH TONTHIPBIIAAEL. PeakTopra KaTammsaTop MeH CyTeK Y3aiKci3 Oepineni,
OYJT IOTMMEP/IiH MOJIEKYJIaJIbIK MacCcachlH peTTeyre MyMKIHIIK Oeperi [8].

Erep eHiM peTiHze eKIiHII COMOIMMEpP aly KakeT 0ojica, OHIa MOJIMEp
IIMEKTI peakTopJaH KeiiH ra3 ¢asansl peakTopra eTeni. OHIA STUICH MCH
MIPOTMIICHHIH KOCHIMIIIA PEaKIHSICHI JKYPei, HOTKECIHIe dmacToMepii (daza
Ty3iredi. AJl CTaTUCTUKAIBIK COMOIMMEPIIEP i OHIIPpY Ke3iHae dTHUIICH CeKiIi
COMOHOMEp CYHBIK OpTaFra €HTi31Ie]Ii.

Spheripol amiciame peakTopna 007y yaKbITHI KbICKa, ce06e0i MponmieHHIH
TBIFBI3/IBIFBI )KOFAPBI KOHE KaTaln3aTOpAbIH OesceHautiri apTelk. [lommmepiey
PpeaKnuACH SK30TEPMHUSIIBIK CUIIATTA O0MIaIbl, COHJBIKTAH aPTHIK JKBIITY PEAKTOP
KaOBIFBIH/IA AlfHATIATHIH CAJIKBIHAATKBIII CY apKbUIbI IIBIFapblaansl. MyHmai
peaxTopiap KODKeTiMIl OaFachIMEH, THIMII )KBLTY aJMacybIMEH KoHe OipKenKi
JKYMBIC JKaFTailbIMeH epeKieneHeni [9].
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TysinreH monmMep erasanus OJOTBIHA ©TENi, all PeaKIusFa KaThICIIaFaH
TIPONHIICH KOHACHCAIMSIIAHBI, KalTalaH xKyiere xidepineni.

Toneik Ta3 Qaszaiasl TEXHOJOTHSIIAPMEH caibICThIpFaHaa, Spheripol
sKyieci Oip eHmipic kemiciHae opTYpJi MOJTUNPONHUIEH TYpJIepiH —
TOMOTIOTUMEPIIEP/Ii, CTATUCTUKAIBIK KOHE TeTepoda3aiblK COmoIuMepiIepii
OHJIpyTe MYMKIHIIK Oepeni. By Tocin monmmmepiepaiH KeH ayKbIMBIH KaMTHII,
OHJIpiCTIH HKeMIUTITiH apTThIpanst [10].

KopbITbIHABI

[MonmumporniteH — 3aMaHayu HHIYCTPHUsIa KeHIHeH KOJJaHBUTAThIH, JKOFaphI
camaibl JKOHE TeXHOJOTHSUIBIK TYPFBIIaH MKEM[I TepMOIUIACTUKTEPIiH Oipi
60ubI TabbuIa el OHBIH MEXaHUKAITBIK, XHMHUSUTBIK )KOHE TEPMUSITBIK KaCHETTEPi
OyJ1 MaTepuaNIsl TYPIi cajajapia, COHBIH iMIiHAe KYPBUIBIC, MEAUINHA, TaMaK
OHEpKaCiOi )KoHE aBTOKOJIIK OHIIpiCiHIe KOMAaHyFa MYMKIHIIK Oeperi.

Kasakcranma monIumpoIiiieH oHAIpICiHIH JaMyBl eNIiH MyHal-Ta3-XuMHUs
OHEPKICiIOIHIH cTpaTerusiblK OarbiThiHa aiHannbl. KPI xone «Kommanus
Hedrexum LTD» kxocimopbIHIapbIHEIH MBICATIBIHAA KOPCETUITCH ICH, 3aMaHayH
TEXHOJIOTHSUTAPIBI KOJNaHy — OHIIPIC THIMIUTITI MEH OHIM calachlH apTThIpyFa
MYMKiHIIK Oepim oTeip. Novolen xoHe Spheripol CHAKTBI TeXHOJIOTHSIAP
TTOJTUTIPOTIAIICH OHAIPYIIH SKOJIOTHSIIBIK JKOHE IKOHOMUKAJBIK TYPFBIIAH THIMII
omicTepi OOIBIT TaObLIAIBI.

KaranmuzaroprapIsiH JaMybl, TEXHOJIOTHSITBIK YIEPiCTEP/Ii aBTOMATTaHIBIPY
JKOHE OHIM acCOpTHUMEHTiHIH keHeroi Kazakcrarasr TM]I MeH A3us HapbIFBIHIA
Oocekere KaOieTTi eHAIpYyIIiIep KaTapblHa KOCyFa MYMKIiHAIK Oepeni. by
OarpITTa OTAHMABIK KOCITOPBIHAAP ©3 JJIEYeTiH OapbIHINA THIMII TMaiiTaTaHbI,
MMIOPTTHI AIMACTBIPY MEH dKCIIOPTTHI YIFAUTYFa yiec KOCHIT Kele/i.

YKaume! anFan/a, MOTHATIPOITMIICH OHIIPICi — eTiMI3IiH MYHAH-XUMHUS KeIICHIH
JAMBITyIaFbl MAHBI3IBI KagaM, opi Ka3akcTaHHBIH HHHOBAIMSITBIK-UH/TY CTPHSITBIK,
JaMy JKOJIBIHJAFbl HAKTHI )KETICTITiHIH alFarsl.
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CPABHUTEJIbHBIN AHAJIN3 TEXHOJIOTUN
MMPOU3BOACTBA MOJUIIPOITUJIEHA
HA ITIPUMEPE PECITYBJIMUKN KA3AXCTAH

B odannoii cmamve ececmoponne paccmampusaromes Guzuko-
XuMuvecKkue c8oUCmea NOIUNPONUIeHd, MexHoI0UU €20 NPOU3800Cmad,
a makxoice mekyujee coCmosHue u NepcneKmusebl pa3eumius ompaciu
6 Pecnyonuxe Kazaxcman. Ilonunponunen s611emcs YHUBEPCATbHBIM
MePMONIACMOM WUPOKO2O NPUMEHEHUs, KOMOPbll OMAUYdemcs
BbICOKOL NPOYHOCTNBIO, YCMOUUUBOCTNBIO K KOPPO3ULL U MEXHOIO0SUYECKOlL
2ubkocmvlo. B uccne0osanuy Ha KOHKPEMHbIX NPUMEPAx paccMompeHd
npou3800CMEEHHASL 0esiIMelbHOCMb 08YX 8e0VIUX KA3AXCMAHCKUX
npeonpuamuti — TOO «Kazakhstan Petrochemical Industries Incy.
(KPI) 6 Amuvipayckoti obnacmu u TOO «Komnanusa Hegpmexum LTDy»
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6 [lasnooape. CpasHumenbHO 0XapaKmepu3o8anvl NPEuMyuwecmsa u
0COOEHHOCTU COBPEMEHHBIX MmexHoa02ull npouzeodcmea — Novolen u
Spheripol, a maxoice npoananuszuposano ux enusHue Ha 3 pexmueHocms
nPoOU3B0OCMSa, Kauecmseo NnpooyKYull U 3KOI0SUYECKYI0 6e30NaCHOCb.
Taxarce 6 cmamve oceeujervl 3Manvt pA3sUMUs KAMAIU3amopHbIX CUCTEM
U UX GIUSAHUE HA NPOYECC NOTUMEPUIAYUU U MOTEKVIAPHYIO CIPYKMYpPY
noauMepda, paccmMompensl 60NPOCHl NOGbLULEHUA IHEPLeMUYUeCcKoll
agppexmusnocmu u onmumuzayuu 3ampam. Ocoboe sHUMAHUE YOeneHO
COBPEMEHHBIM OOCMUINCEHUAM 8 PACUUUPEHUL ACCOPMUMEHTNA NOTUMEPOS,
NOBBILUEHUU UX KAYeCNEA U A8IMOMAMU3ayuu MexHONI0SUYEeCKUX NPOYECCos.
Pazsumue npoussodcmea nonunponunena ¢ Kasaxcmane npedcmagnsiem
€0601l 8ANCHBIIL WIA2 8 COBEPULEHCNBOBAHUL HeDMe2a30XUMULECK020
KOMNAEKCA CMPAHbl U GHOCUN 3HAYUMENbHYIN 6KIA0 8 UHOYCINPUATLHO-
UHHOBAYUOHHOE PA38UMUEe HAYUOHATbHOU IKOHOMuKU. [Ipugedénnvie
6 cmamve OaHHble U AHANU3 CTYIHCAM HAYUHO-NPAKMUYECKOU OCHOBOU
011 3¢hpekmusHo20 ynpasieHuss npou3800CmMeoM NOJUNPONULEHd,
CHUICEHUSL 3A8UCUMOCTIU OM UMROPIA U 8bINYCKA KOHKYPEHMOCNOCOOHOI
NPOOYKYUU HA IKCHOPMHbIE PLIHKU.

Kuwouesvie cnosa: norunponuien, kamaiuzamop, noiumep,
mexnonozus Novolen, mexunonoeus Spheripol, npeonpuamue, eazoghasnwiii
npoyecc, HcuoKopasHulii npoyecc.
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COMPARATIVE ANALYSIS OF POLYPROPYLENE
PRODUCTION TECHNOLOGIES:
THE CASE OF THE REPUBLIC OF KAZAKHSTAN

This article provides a comprehensive overview of the physicochemical
properties of polypropylene, its production technologies, and the current
state and development prospects of the industry in the Republic of
Kazakhstan. Polypropylene is a versatile thermoplastic widely used due
to its high strength, corrosion resistance, and technological flexibility.
The study examines the operational activities of two leading Kazakhstani

16

Cepus Xumuro-6uonoeuveckas. Ne 3. 2025

enterprises — LLP «Kazakhstan Petrochemical Industries Inc.» (KPI) in
the Atyrau region and LLP «Company Neftekhim LTD» in Pavlodar — as
case studies. It comparatively characterizes the advantages and features
of modern production technologies such as Novolen and Spheripol, and
analyzes their impact on production efficiency, product quality, and
environmental safety. The article also discusses the development stages of
catalytic systems and their influence on the polymerization process and the
molecular structure of the polymer, as well as issues related to improving
energy efficiency and cost optimization. Special attention is given to recent
achievements in broadening the polymer product range, improving quality,
and automating technological processes. The development of polypropylene
production in Kazakhstan represents an important step in enhancing the
country’s petrochemical complex and makes a significant contribution to
the industrial and innovative growth of the national economy. The data
and analysis presented in this article serve as a scientific and practical
foundation for efficient management of polypropylene production, reducing
import dependency, and producing competitive products for export markets.
Keywords: polypropylene, catalyst, polymer, Novolen technology,
Spheripol technology, enterprise, gas-phase process, liquid-phase process.
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Byn makanaoa oscozapvl Xumusnvlk mypakmulibl2blMeH,
VOLMMBLALIELIMEH JHCIHE YAbMPAKYIAIH cayienepOiy acepiHeH
OP2AHUKANBIK TACMAYUlbl 3ammapobl muimoi vlovlpamy Kabiiemimen
Gomoxamanuz canacvblHOabl ey NepCnekmugaibl HeaHe 3ePmmencen
Mamepuanoapowviy 0ipi 6oavin mabwviramoin muman ouoxcuodi (Ti0:)
Hezi3iHOe2i homorkamanuzamopiapovl cuHmeszo0eyoiy 3amMaHayu
macindepi mankviianaowvl. Tuman OuUoKcuoi HaHobeIueKmepin Ay Yulin
KOAOAHbIIAMbIH 3PMYPIL CUHIME3 20iCmepi — 301b-2eb, 2UOPOMEPMUSLTBIK,
CONBOMEPMUANBIK, MUKDOMOIKBIH HCIHE (HCACHIIY 20ICMED HCAH-IHCAKINbL
Kapacmulpuliadvl. Opoip 20icmiy epeKkuienikmepi, apmulKubLIbIKmMapsl
MeH ulekmeynepi, COHOAU-aK ANbIH2AH MaAmMepualoapobly KYpblibIMObIK
JHCOHE MOPPONOUATBIK CUNAMMAMATAPLL HAKMbL MbLCALOAD APKbLILbL
manodanadvl. 301b6-2eib 20ici memern memnepamypaod aHamasza
Gazacvin anyza ocone benuiex eauleMin 021 OAKbLLIAYEA MYMKIHOIK
bepedi. [uopomepmusAnbIK HCIHe CONBOMEPMUAILBIK 20iCTep HCOAPbl
KPUCMATObLILIKKA KOJL HCEMKI3e0i HCIHE HAHOKYPBLIIMObL MAMepuaioap
anyea muimoi doavin camanaovl. Mukpomoaxvin 20ici peaxkyus
VAKbIMbIHBIY KbICKAPYbIH KAMMAMACHI3 emeol, al «#cacvliy a0icmep
IKONOUANBIK, KAVINCI3 CUHMe30l dicy3ece acvlpadvl HCaHe OUOTOSUANLIK
pecypcmapoul navioananaovl. CoHvLMeH Kamap, MaKauiaod muman OUOKCUoi
homoxramanuzamopaapuiHbly KOPUIA2aH OPMaHbl 1ACMAayulbl 3ammapovl
JHcor00aRbl poli MeH borauiazel 0a Kepceminedi. 3epmmey OapvicbiHOA
Scopus, Web of Science arcone Google Scholar cuaxmul 3amanayu evlivimu
0epeKkKoparapOaH aiblHAH MaaiMemmep NAOALAHBIIObL. ANbIHAH
Hamuoicesiep Muman OUOKCUOI He2i3iHOe2l HAaHOMamepuaioapovl IPMypii
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cananapoa KonoaHyowlH KeH MYMKIHOIKmepin Kepcemeoi JdHcaHe Hcana
9KOJIOUSATBIK MUIMOI MEXHOI0UANAPObL OAMbIMYEa He2i3 601a0bl.

Kinmmi ce30ep: pomokamanuzamop, 3016-2eb 20ici, HAHOKYPbLIbIM,
2UOPOMEPMUANBIK 20IC, MUMAH OUOKCUOL.

Kipicne

COHFBl OHXBUIABIKTApAa XHUMHUSIIBIK OOSFBHIIITApP, NECTHIUATEP
JKOHE OHEPKICINTIK KaJIBIKTap CUSKTHl OPTaHUKAIBIK 3aTTapMEH JIaCTaHy
Mocelneci ©3eKTLTITiH apTTeipyaa. byn mactaymbel 3aTTap dKOXKYHelep MEH
aJaM JEHCAyJIBIFBIHA TepiC ocep eTeli, Oya oJmapabl TazapTyABIH THIMII
omicTepiH a3ipieyni Kaxer erenmi. [lepcrmexTuBansl memimMaepaiy 0ipi —
(hoTokaTamm3aTopIapAbl KONIaHY-KapbIKTEIH OCePiHESH XUMUSITBIK, PEaKIHsIIap/Ibl
JKeIenaeTyre KaOuIeTTi MaTepraiiap, COHBIH IMIIHAEC OPTaHUKANbIK JACTAYIIBI
3aTTapbIH BIABIPAYHI

Ex xem 3eprrenren ¢otokaTamuzaTopiapasy Oipi-tutan auokcumi (TiOz).
OHBIH KOFapbl XUMUSUIBIK TYPAKTBUIBIK, YBITTBUIBIK €MeC JKOHE YIBTPAKYITiH
(YIBTpaKyITiH) COYJIEHIH OCepiHCH OPraHWKAaJBIK JIACTAYIIBl 3aTTAPIbl THIMII
BIIBIPATy MYMKIH/IITI CHAKTHI OipKaTap apTHIKIIBUTBIKTAphI Oap. @oTOKaTaNH3IiH
acepi — )KyMcaK yIbTpPaKyJITiH COYJIECIHIH dCepiHEeH KaTanmm3aTop OeTiHIeTi
JacTaHyIapIbIH MUHEPaIIaHyhl ©TKEH FAaCHIPABIH 20161 )KbIITIapBIH/IA aIbITFaH.
Amaiina GpoToKaTaIn3re YIKeH KbI3BIFYIIBUIBIKKA 1970 jKbuTh A. Oy HKUITUMHIH
KYH SHEPTHSICHIH KOHBEpCHsIAy Ke3iHIe TUTaH TUOKCHIIH KCHIHEH KOJIIaHyFa
JKOJI aIlKaH MTHOHEPIIIK KYMBICTaphl BIKMaT eTTi. OCBl COTTEH OacTam KeNTereH
TYpi poTokaTanmmzaToprap d3ipreHmi [1].

Azrram pet 1930 )KbUTnapapIH COHBIHIA OTTETiHIH KaTBICYBIMEH OOSIFBITITAP T
arapty ymrin TiO,-HiH (pOTOCEHCMOMIN3aTOp PETIHE OPEKET €Ty KabineTin
3eprrei. JKyMbICTa yIbTPaKyJIriH cayIeciHi XKyTbuTybl TiO, 1€ peakTHBTi OTTETi
TYpJIEpiHiH Makiaa 00TybIHA OKETIeTiHIH Xabapia b1, OYIT OpraHUKAaIbIK XUMUSITBIK,
3aTTap/IbIH (POTOTOTHIKCHI3AHY apKbLIBI TYCCI3IeHyiH Ty AbIpanl, ferenMen TiO,
031 TIpoIIeCTeH KeiH e3repicci3 Kamanasl. COHOBIKTaH (OTOKATATHM3IIH KeHoip
HET13T1 epeKIIeNiKTepi OCHI epTe 3ePTTeyIep Ke3iHae ambuiibt [2].

TiO2 HETi3iHJeTi HaHOMaTepHualaap COHFBl OHXXBUIABIKTAapAa KCHIHCH
3eprrenai. Onmap 6ostyap MEH MOJIUMEPIIEPIe, CTOMATOIOT USUTBIK TiC TTACTACHIH/IA,
YABTPAKYJTIH CcoyNenepaeH Koprayaa (KYH KOPFAaHBICHI) MMUTMEHTTEP PETiHIC
KCHIHEH KOJIJaHbLIa/IbI.

Marepuasnaap MeH daicrepi

Google scholar, Scopus, Web of Science, Sciencedirect, elib.kaznu.kz,
openread.academy, scite-ai JepeKKOpIapbl KOITaHBIIIBL.
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Hotm:kenep koHe TATKbLIAY

Twran qnokcuninin (TiO,) HaHOOOIIEKTEPiH CHHTE3IEY IiH OPTYPIIi 91icTepi
OHBIH MOPQOJIOTUSIBIK, KYPBUIBIM/BIK JKoHE (DYHKIMOHAIABIK KaCHETTEPiH
Oakputayra MyMKiHIiK Oepeni. CHHTE3 9JiciH AYypBIC TaHJAy aJbIHATHIH
MaTepHalIbIH KPUCTAIIBIK (ha3ackiHa (aHaTa3a, pyTHI, OpyKHUT), OeJIeKTepain
eJIIIeMi MCH TillliHiHe, OCTKI ayJaHFa, COHAai-aKk OoJIalaKTaFrbl KOJIJAaHBLTY
aifimarbIHa Tikeneil acep erexi. KeHiHeH KonmaHBIIATHIH Oec HETi3ri CHHTE3
ozticTepi: 30Jb-TeNb, THAPOTEPMHSIIBIK, COTBOTEPMUSIIBIK, MUKPOTOJIKBIH KHE
<«OKachLD» OMOTCHIIK dJIiCTeD.

1 3ousb-rens axici

Byt oztic ankoKcHATEp CHUSKTHI THTaH MPEKYPCOPIAPBIHBIH THIPOIN31 MEH
TIOJIMKOH/ICHCAIMSICHIHA Heri3enreH. KoutonaTe! epiTiHal Ty3ineai, o rejsre
aliHanmaapl, coJlaH KeHiH KeNTipy jK9HE XKachITy Ke3iHAe KaTThl MaTepuaiFra
aitHamagel. TiO2 MOpOIOTHICHIH, KEYEKTUIITH XoHe (hazaiblK KypbUIIMBIH
OakplIayFa MYMKiHIIIK Oepeni. TeMeH TeMnepaTtypaia anaTasa ajty YIIiH KOlailisl

(1—cyper) [3; 4].

1-cyper — TiO, nanoGenmexTepini (a), Ta3a keMipTeKTi HaHOTYTiKTEpAiH (b)
JKOHE KOMIpTeKTi HaHOTYTikTepMeH Oesenaipiaren TiO, HaHOKOMIO3UTIHIH (C)
FESEM-6eiineci [3]
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Na,CO,
NaOH
N\
P
v |
Stirring
— | ——p o~
Mesoporous
iBis o Gel Xerogels carbonated TiO,
precursor
[TIOH,)g)*3CT

2—cypet — Me3okeyeKkTi KypbutbiMbl 0ap TiO, kKapOoHaTEIHBIH
CHHTE31HiH CXEMAIIbIK TUarpaMMacsl [5].

KapOonar [5] TonTapsiMeH MOIU(HKAIMSIaHFAaH ME30KEYEKTi KYPBUIBIMBI
6ap anaraza TiO, Hb ammel. Cuntes yniin cyibIK (pasaiblk TOMEH TEMIEPATypa
omici (MoauUKaIUsITaHFaH 30Jb-TeIb 9J1IC1) KOJITAaHBUI/IBL.

TutaH akBaKOMIUICKC MTPEKYPCOPBIHBIH TY3UTyl PEeaKIyst apKbUIbI KYpPe/i:

TiCl, + 6H,0 = [Ti(OH,) J*+-3Cl- + % CL,

By 3epTTeyaiH 3iHAiK epeKIIeiri TATAHHBIH aKBAKOMIDICKCIH Mai1amanyia
KaTelp. AKBaKoMmiekc npekypcopeina Na,PO,, Na’CO’ nemece Na,AsO,
MO (UKATOPBIH CHT13y PEaKIUSHbI ©3repTeIi.

XumucopOMsIIaHFaH KapOOHAT TONTAPEIMEH TiO2 CHHTE31HIH PUHIUTTHAAIIBI
JarpaMMachl 2—CypeTTe KOpCeTiIreH.

2 I'mapoTepMHUsITBIK d71ic

Ou cynsl opraza >KOFapbl TEMIIEpaTypa MEH KbICBIMJa aBTOKJIABTap/a
xkyprizineni. Typui minriHgeri HaHOOeIIeKTepli, COHBIH IMIiHIEC HAHOOATAP Bl
YKOHE JKOFaphl YIIECTIK ayJaHbl 0ap aHaTraza HAaHOOOJIIEKTEPiH CHHTE3JeyTe
MYMKIHZIK Oepei.

JKymbicTa [6] THTaH TMOKCHII TIIMKOIAT-0Kco-TiepokcotuTad (IV) kemenin
THIPOTEPMUSIIBIK OHJICY apKbUIBI CHHTE3/IEI/I. |-KecTe e mporecc y3aKThIFbIHA
OaitmanpIcThl KOHIEeHTparusackl 50,0 MM Ti kemeHi epiTiHIICIHEH abIHFaH
yarinepzeri TiO, noauMopdTapbIHbIH G6IIIEKTEPIHiH OTIIEMIEP] KOPCETIITEH.
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1 — xecte — TiO, momuMOp(TapbIHBIH OOIIIEKTEPiHIH ommemMaepi [6]

IIpouecc y3aKTbIFbI, CAFAT Kpucramun esmemi, HM
aHaTa3a OpyKkuT pyTHI

4,9 7,7 29,1

3 5,7 9,7 34,8

12 8,6 14,0 51,7

24 10,0 15,6 57,4

72 12,9 19,8 63,7

168 16,6 23,5 67,2

3 CoNBOTEPMIUSIIBIK, 9IIIC

I'maporepmanbabiFa yKeac, 0ipak OpraHUKaNbIK epiTKIII KOJAAHbIIaIbI.
JKoraps! TemneparypaHbl KaMTaMachl3 €Te/li JKoHEe HaHOOOIIIEKTEP/IiH OIIIeMiH,
MIIIHIH KOHE KPHUCTAJIBUIBIFBIH 1)1 OaKkbpuIayFa MYMKIHIIK Oepeni. backa
seprreyze [7], TiO, TepMOPE3UCTEHTTIK (POTOKATATM3ATOPBIHBIH COMBOTEPMHUSITBIK
cuHTe31 npekypcop periaae thtaH (IV) OyTokcHi XKoHE epiTKIIl PeTiHAe AUMETHI
cynbokcuti (DMSO) apkpuisl opbiaaisl. AbiHran ak Kyprak TiO, yrrarsr 400°C
Temnepatypana kyinipinti. Consorepmusuibik onjieynen keiiin TiO, Hb kefinri
YKACBITY KPUCTAIABUIBIKTHI Ty IbIPAIb] )KoHE OOIIIeKTeP/IiH IIIiH/e YCTAIFaH epiTKIII
MOJIeKyJIaJIapbIH TOJIBIFBIMEH JKO0si/ibl. HoTinkenep MoHomucIepeTi KBasuchepabik
TiO, Hb (oprama emmuemi 11 um) (3-cyper) Taza aHatasza (pa3acblHaH TYPATHIHBIH
KOPCETTI.

Nun—-hrd!nu:hn g E

bl.ln-nrtmll

3-cyper — TiO, Hb TEM keckini (a, b),
OenmexTepAiH MoMIEpiHiH Tapamysl (¢) xore SAED (d) [7].
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4 MUKPOTOIKBIH o/Tici

PeakumsmplK KOCTIaHBI KBI3ABIPY YIIIH MHKPOTOJKBIHABI COYyJEICHYII
naiimananansl. JKeurmam skoHe OipKeKi peakIHsHBI KaMTaMachl3 eTeli, Oipak
KaXXETTi KacueTTepi Oap HAHOOOINIIEKTep/i aly VIIiH apHAHbl MapTTap KaxeT
Gomysl MymKiH. [8] xymbichinaa pytuini TiO, yHTaFbl THTaH ILTaKTapbIHAH
MUKPOTOJKBIHIB aKTUBTCHIIPY apKbUTBI JaWbIHIAIIB! (4-CypeT) xKoHe NaZCO3
KOCIIAChIHBIH KYHAIPIITeH OHIMHIH KPHUCTAJIABUIBIKKA, (a3aiblK TYPICHYIHE,
OeTiHiH (YHKIIMOHANABIK TOMTaphIHA XOHE 0eTKi MHKPOKYPBUIBIMBIHA dcepi
seprrengi. | kBT MUKpOTOIKBIHABI KeI3ABIPY KyatbiMeH 900 °C 60 MuUHYT.
OcplaH KeiiH KYHAIpUIreH OHIM CaTKbIHAaTHUTBII, TaIay YIIiH HaiaaTaHbUTIbL.
Hotmxenep NazCO3 MacCaChIHBIH OHTaWIbI KaThIHACH 0,4 OOMATHIHBIH KOPCETTI,
Oy kesne pytn TiO, KpUCTaNABUIBIFEI €H KoFapbl MaHTe (99,21 %) xeTTi, an
KpUCTAJUIIapABIH opTaia exmemi 43,5 HM OoIIbL.

[ =4 |:|.|n. slag
Fooasting slag

/ - &&\ &K\
S0 .
. @ o @ Rutile T
‘J\—-\\ Wt }{:v: tile Ti,

Microwave heating at $50°C Hydrochloric acid leaching  Microwave heating at 900 1

May 00y

4-cyper — TiO, pyTHJTiHIH MEKPOTONIKBIH/IBI CHHTE31HIH CXeMachI 8]

5 «Kaceum amici

TiO: GemmeKkTepiH KallblHa KENATIPY KOHE TYPaKTaHABIPY YIIIH ©CIMIIK
CHIFBIHIBUIAPBEIH, OaKTepHsUIapIbl HeMece 0acka OMOJIOTHSIIBIK areHTTEep.Ii
KOJIIaHATBIH 3KOJIOTHSUIBIK Ta3a TOCUIL. OIETTE 30J1b-TeIIb HeMeCe THAPOTSPMUSITBIK
omicTepMeH Oipre KOJJaHBLIAIEL. TiO2 HaHOOOJIIIEKTEPIHIH «OKAChUD) CHHTE31
HaHOMAaTEpHAJIapAbl CHHTE3/ICY YIIIH XUMHUSIIBIK TOCUITe YKOJOTHSUIBIK Ta3a
Oamama OoJbIT TaObLTAABl. BHOMOTHANBIK o/1ic OakTepusiap, CaHbIpayKyJIaKTap,
AKTHHOMHUIICTTE], AIIBITKBUIAP )KOHE OCIMAIKTEP CHAKTHI OHMOJIOTASITBIK ar eHTTEP/I
maiijanana OTHIPHIN, HAHOOOIIIEKTEP/I CUHTE3CY YIIIH pecypcTapablH KeH
CHEeKTpiH KamTamachi3 etexi [9; 10].

Bronorusislk areHTTep IiH KOMEeTiMeH MeTalll HOHJAPBIHBIH TOTHIKCHI3IAHY
JKBUIIAMJIBIFBI, COHIAN-aK KOPIIaFaH OPTAHBIH TEMITEPAaTypachl MEH KbICEIMBIHA
0alIaHBICTHI QJIIEKaiga KbUILaM. OCIMIIK CHIFBIHIBLIAPHI APKBIIEI TiO2
HAHOOOJIIEKTEPIH ally <OKaChUD» CHHTE3/Ie alTapiIbIKTal IPOrPEecKe dKEIi.
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Titanium isopropoxide
A’ *t Tidhvorm, 50 kHz & vacuum filtration
* ? 100 Wicm! —r
¥

[S—
.! .;
50 mL of ethylene glycol
/' Calcined at600°C|
. b o for 3 h
< 3mg of TIO,™,
[ scoS+EtOH,/
bt Vs
9.0

TIO, particles

S-cyper — I'pahen oxcuai kommosut Herisingeri TiO,
IICKTPOKATATN3aTOPBIHBIH COHOXUMISUTBIK CHHTE31HIH cxemachl [9]

TuTaH MTUOKCUIIH CHHTE3NCYAIH KOINTEreH daicTepi O0ap, olapIbiH
OpPKaMCHICHIHBIH ©31HIK apTHIKIIBUIBIKTAPEl MEH IIeKTeyepi 6ap. Oxic Tanaay
KaxerTi Mmopdonorusira, TiO: ¢as3acbiHa (aHaTaza, pyTwiI, OPYKHT), KOJIJaHy
aliMarbIHAa YKOHE JKa0IBIKTHIH KOJDKETIMIIIIrIHE OaillIaHbICTEIL. 30JIb-TelIb J/IIiC] €H
omOe0bart 6oIIBITT caHasa Ibl, all THAPOTEPMHUSUIBIK 371iC KoOIHEeCe HAHOKYPBIIBIMIBI
MaTepuaiap/bl aly YIIiH KOJIaHbuIa bl «Kachum aicTep A3CTypI Tacinaepre
9KOJIOTMSUTBIK Ta3a OajaMa peTiHje KoOipeKk KoIIaHbuIy 1a.

KopbITbIHABI

byn sxymbicta tutan auokcuii (TiO,) HaHOOeMIEKTEpiH axy YIiH
KOJIJITaHBUIATBIH SPTYPJIi CHHTE3 9/IiCTEpiHE IOy KacajlIbl. 3epTTEINreH 9/iCTEPiH
IIIiHAE 30J1b-TeNb, THAPOTEPMUSIBIK, COJBOTEPMUSIIBIK, MUKPOTOIKBIHIBI
KOHE «OKACBID TACIIAEP/IiH SpKaichIchl OenTisi Oip apTHIKIIBUIBIKTapbIMEH
JKQHE IICKTEeYJIEPIMEH CHIaTTana bl. MbICajbl, 301b-Telb 9/IiCi apKbLIbI TOMEH
TeMIlepaTypasia anatasa (a3acelH ajxyra 0oJabl 5koHe MOP(OIOTHIHBI THIMI
OGackapyra MYMKIHJIK Oepeai. ['MApOTEepMHUSUIIBIK KOHE COIBOTEPMHUSIIBIK
ozlicTep KOFapbl KPUCTAIIBUIBIKTAFBl HAHOKYPBUIBIMIAPBI ATyFa MYMKIHIIK
6epce, MUKPOTOJIKBIH/IBI 9JTiC CHHTE3 ITPOIIECIHIH YaKbITBHIH €/19yip KbICKapTa/Ibl.
AT «OKachlUI» 9JicTEp SKOJOTHSIBIK TYPFBIIAH Kayilci3 jKoHE TYPaKThl
HaHOMaTepHaJlap ajlyFa OarbITTalFaH.
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TiO2 CHHTE31HIH THIMJI 9JiCiH TaHJay MaTepHaNIbIH OOJalIaKTarbl
KOJITAaHBLTY CaJlachIHA KOHE KaXKETTi KACHETTepiHe OaliIaHbICTHI KYPTi31Tyi THIC.
Mpeicanbl, HOTOKATAIN3, CCHCOPHKA HeMece OMOMEIMIIMHA callallapbIH/Ia KOJIAHY
yuriH OemmexTepaiH (a3aiblk KypaMbl MCH MOP(OIOTHUSACH aca MaHBI3IBI PO
aTKapaspl.

JKannel anranaa, 3aMaHayd FeUIBIMH-3epTTey KyMbicTapbl TiO,
HaHOOONMIEKTEPiHIH CHHTE31H JKETUINipyTre KoHE ONapABblH KYPBUIBIMIBIK-
(YHKIIMOHATIBIK KACHETTEPIH HAKTHI OaKplTayFa OarpITTanyna. by marepuanaby
OoJanrarkl 30p JKOHE OJI KONTET'eH JKOFaphl TEXHOJOTHSUIBIK canaiap/ia KeHiHeH
KOJIIaHBLIa IbL.
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CHUHTE3 ®OTOKATAJIN3ATOPA
HA OCHOBE JUOKCHUJA TUTAHA

B oannoii cmamve paccmampusaromes cospementvie 100X00bl K
cunmesy omoxamanuzamopos na ocroge ouoxcuoa mumana (Ti0z),
KOMOPYlll A6IAeMcsi 0OOHUM U3 HAUOOIee NePCHeKMUBHBIX U U3VUEHHBIX
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Mamepuanos 8 ooiacmu ghomoxkamanuza 61a200apsi BbLCOKOU XUMUYECKOLL
CMaduIbHOCMU, HEMOKCUYHOCMU U CHOCODHOCIU d¢hhekmusHo paznazamy
OpeaHuuecKkue 3azpAHUment oo delcmeuem Yibmpapuonemosozo
uznyuenus. Bcecmoponne paccmompervl pasiuuHvie Menmoobl CUHMesd,
ucnonvsyemuie OJis NOLYYEHUs HAHOYACIUY OUOKCUOA MUMAHA — 301b-2€/Tb,
2UOPOMEPMATBHBILL, CONLEOMEPMATLHBIL, MUKDOBOTHOBLII U «3EEHbLE)
Memoovl. Ha KoHKpemubIX npumepax npoanaiuzuposanvl 0CoOeHHOCMU,
NPeuUMyIecmea U 02PAHUYEHUs KAXHCO020 MEMoOd, d MAKd*Ce CIPYKIYPHO-
MOoponocuecKue XapakxmepucmuKy noIy4aemMbix Mamepuaios. 301b-2eib
Memoo no36onsem noAyuams (hazy anamasza npu HUSKUX memMnepamypax
U MOuUHO KOHmMpoauposams pazmep uacmuy. ['uopomepmanvuuiii u
COMLEOMEPMATLHDLI MEMOObl OOCMULAIOM BLICOKOU KPUCTIATIUYHOCTU U
cuumaromcs 3QhGexmusHvIMU 015 ROTYYEHUS. HAHOCTPYKIMYPUDOBAHHBIX
mamepuanos. MukposonHoguvlil Menmoo obecneuusaen cOKpaujeHie
BpeMeHU peakyuu, d «3eeHbley Memoobl Peanu3yion 3K0AI0SUdecKi
Oe30nacHvlil cunmes u UCNOIL3VIOM Ouonocudeckue pecypcewl. Kpome
Mmoo, 6 cmamve MaxdxHce paccmMampugarmcs poib U nepcnekmugyl
domoramanuzamopos Ha 0CHOBe OUOKCUOA MUMAHA 8 YOAleHUU
3AePASHAIOWUX Beujecms us okpycaroujeli cpedvl. B uccredosanuu
UCNOTL308AHBL OAHHbIE COBPEMEHHBIX HAVUHBIX 6A3 OAHHbIX, MAKUX KAK
Scopus, Web of Science u Google Scholar. Ilonyuennvie pezyiomamul
OEMOHCIPUPYIOM WUPOKULL NOMEHYUAT RPUMEHEHUS, HAHOMAEPUALO8 HA
OCHOBe OUOKCUOA MUMAHA 8 PA3TUYHBIX 00JIACHIAX U CTYHCAM OCHOBOU OJiA
PaspabomkiL HO8bIX IKOL0SUUECKU O€30NACHBIX TEXHOIOSUIL.
Knwouegvie croga: ¢pomoxamanuzamop, 301b-2eib mMemoo,
HAHOCMPYKMYpd, 2UOPOMEPMATbHBIL Memoo, OUOKCUO MUMAHA.
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SYNTHESIS OF A PHOTOCATALYST BASED
ON TITANIUM DIOXIDE

This article discusses modern methods for synthesizing photocatalysts
based on titanium dioxide (TiO), which is one of the most promising and

studied materials in the field of photocatalysis due to its high chemical
stability, toxicity, and ability to effectively decompose organic pollutants
under the influence of ultraviolet rays. Various synthesis methods
used to obtain titanium dioxide nanoparticles — sol-gel, hydrothermal,
solvothermal, microwave, and «green» methods — are comprehensively
considered. The features, advantages, and limitations of each method, as
well as the structural and morphological characteristics of the obtained
materials, are analyzed using specific examples. The sol-gel method allows
for obtaining the anatase phase at low temperatures and precise control
of particle size. Hydrothermal and solvothermal methods achieve high
crystallinity and are considered effective for obtaining nanostructured
materials. The microwave method provides a reduction in reaction
time, while «green» methods implement environmentally safe synthesis
and use biological resources. In addition, the article also discusses the
role and prospects of titanium dioxide photocatalysts in the removal of
environmental pollutants. The study used data from modern scientific
databases such as Scopus, Web of Science, and Google Scholar. The results
obtained demonstrate the broad potential for the application of titanium
dioxide-based nanomaterials in various fields and serve as a basis for the
development of new environmentally friendly technologies.

Keywords: photocatalyst, sol-gel method, nanostructure, hydrothermal
method, titanium dioxide.
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AHAJIN3 U CPABHEHMWUE TEXHOJIOM MW YOAJIEHUS
TEPMOCTOMUKNX COJIEUA U3 MPOMbBILLUJIEHHbLIX
PACTBOPOB METUJIQU3TAHOJIAMUHA

B oannou cmamve npedcmagnen KOMNIAEKCHbIU aHAIU3 NPOOIEMbl
HAKONNEeHUs U Memo008 YOaleHuss MepMOCMOUKUX CONeU U3 OOHbIX
Pacmeopos MemunOuUdIMaHOIAMUNA, UWUPOKO UCNOIb3YEMbIX 8 NPOYECCAx
AMUHOBOU OYUCHKU NPUPOOHO20 U MEXHON02UHECK020 2a3d. Paccmompenvl
OCHOBHbIE XUMUYECKUE MEXAHUZMbL 00PA306AHUA MEPMOCMOUKUX COTel,
BKNI0YAS OKUCTUMENLHYIO 0€e2PA0ayuio AMUHA U €20 PeaKyuu ¢ NPUMECAMU
cbipbeo2o 2asa. [emanvno npoanaius3uposano HecamugHoe GIuUsHUe
HAKONNEHUs CONel Ha IKCNILYAmayUOHHble XAPaAKMepUCmuKu yCmaHo8ox,
6 MOM yucie CHudicenue abcopobyuoHnou cnocobHocmu pacmeopa,
yecunenue Kopposuu 000py008ans, yseauuenue 613Kk0Cmu U CKIOHHOCMU
K 8CNEeHUBAHUIO.

Llenmpanvrou wacmuio cmamvu A67IAeMcsL yenyoieHHoe CpaGHeHUe
mMpex KoYegolX NPOMbIULEHHbIX MEXHOI02UU YOdNeHUs MEePMOCTOUKUX
conell; UOHHO20 0DMeHA, NeKMPOOUAnU3a U 6aAKYYMHOU OUCTULIAYUU.
s kascooeo memooa onucanvl nPUHYUNLL OUCMEUsL, MEeXHOI02UYECKUe
ocobennocmu, npeumyujecmsa u Heoocmamxu. [lpogeden cpasnumenvubiil
MeXHUKO-IKOHOMUYECKULl AHAIU3, OX8AMbIGAIOWUL KANUMANbHble U
onepayuonnsvle 3ampamul, 2QPPeKmusHocms, IKOI02ULECKULl Cle0
U CROJACHOCMb dKCHAyamayuu. B 3axniouenuu oanvl npaxmuyeckue
PpeKomMeHoayuu no 6bloopy ONMUMANLHOU MEXHON02UU 8 3A8UCUMOCTU
OM KOHKPEMHbIX YCA08UL, NOOUEPKUBAS BANCHOCTb UHMESPUPOBAHHO20
n00X00a K YNpaegieHuio Kaiecmeom amund, Komopuli couemaem
npegeHmMuGHbLe Mepbl ¢ NPAGUILHO NOOOOPAHHBIM MEMOOOM OUUCTIKUL.
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Cmambvs npeOHasHayena 015 UHHCEHEPOB-MEeXHON0208, CNeYUuarucnos
10 IKCHIYaAmayuu U HayuHbIX pabomHUK08 6 odaacmu eazonepepabomxil
u Heghmexumuu.

Kniouesvle cnosa: mepmocmotikue conu, MemuiousmaHoIaMuH,
AMUHOBAS OUUCMKA, 0ecpadayusi AMUHA, UOHHBIL 0OMEH, KOPPO3IUSL.

Brenenne

AMnHOBas OYMCTKa ra3a C MCIOJb30BAHHEM BOJHBIX PacTBOPOB
METHIIIUATaHOIAMUHA ABIISIETCS (DYHIAMEHTAIBHBIM H ITMPOKO PACHPOCTPaHEHHBIM
IpoIIeccoM B He(pTera3oBoii 1 XUMIUYECKOU IPOMBIILTCHHOCTH [ 1 ]. D pekTHBHOCT
9TOTO Mpolecca HANPSMYIO BIMSAET Ha KA4eCTBO KOHEYHOTO NPOIYKTA M Ha
COOJTIO/IEHNE SKOJIOTHYECKUX HOPM. METHIIIN3TaHOJIAaMHH, OYAy4n TPETHIHBIM
aMHHOM, [IEHUTCS 3@ CBOIO CEJICKTUBHOCTB 110 OTHOILIEHHIO K CEPOBOJOPOLY U
HH3KHE SHEPro3aTpaThl Ha pereHeparyio. OJHaKo cO BpeMEHEM B IUPKYJIHPYIOLIEM
pacTBOpe HAKAIIMBAIOTCS MPOAYKTHI HEOOPATHMBIX XHMHUYECKHUX PEAKIIHH,
M3BECTHBIE KaK TEPMOCTOHKHE COJIM. DTH COJH, B OTIMYHE OT KapOamaroB M
O6ucynbGHI0B, HE pa3NaraloTcs MPH TEPMUUECKON pEreHepanuy B OTHapHON
KOJIOHHE, YTO NPUBOJUT K UX HEYKIOHHOMY KOHIICHTPUPOBAHUIO B cucTeMe [2].

Hakoruienne TepMOCTOHKHX COJIEH — 3TO HE MPOCTO HE3HAYUTEIHBHOE
OTKJIOHEHHE OT HOPMBI, a CEephe3Hasi TEXHOJIOTHYECKasi podeMa ¢ MpsIMbIMU
SKOHOMHYECKHMHU TTOCECTBUSIMA. KOHIIEHTpanus TepMOCTONKIX coJieil BhIIIe
0.5-1.5 % macc. yxe cuuTaeTcsi KpUTHIECKON M 3aITyCKAeT KAacKaJl HEeraTHBHBIX
sIBIICHUH [3]:

CHikeHre eMKOCTH 1 3¢ dekTuBHOCTH: Ka)kablii HOH METHIIMATaHOIAMIHA,
CBSI3aHHBIN B BUJIE COJIU

R,CHs;NH*

CTaHOBUTCSI HEAKTUBHBIM JJISl MTOTJIOMIEHUS! KUCIBIX T'a30B. OTO MPUBOAUT
K HEOOXO0/IMMOCTH YBEIIMYMBATH CKOPOCTH IIMPKYJISILIUHA aMUHA JIISL JIOCTHKEHHUS
TOM 7K€ CTENIeHN OYHUCTKH, UTO HANPSAMYIO YBEJIMUUBAET ONEPAL[IOHHBIE 3aTPAThI
3a cyeT OOJIBIIEr0 PAcXo/a Mapa U IEeKTPOIHEPTUH.

Wurencnpukanmst Koppo3uu: AHHOHBI, OCOOEHHO XJIOPH/IBI

cl
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1 THOIIMAHATBI

SCN™

SBJISIIOTCS CHJIBHBIMM KOPPO3HMOHHBIMU areHTaMH ISl yTIIEpOAUCTON
CTalli, 0OCOOGHHO B YCIOBMAX BBICOKHMX TEMIIEPATyp M CKOPOCTEH MOTOKa B
TEIUI00OMEHHHUKAX W pereHepaTope [4]. DTO MPHUBOANUT K YTOHYCHHUIO CTEHOK
000py10BaHUsI, HE3AIUIAHUPOBAHHBIM ITPOCTOSIM M IOPOTOCTOSILIEMY PEMOHTY.

OnepannoHHbIe po0iembl: HakomieHne conei 3HaUnTeIbHO YBETHINBACT
BSI3KOCTB M IFIOTHOCTB PACTBOPA, YTO YXYAIIAET THAPOANHAMUKY 1 3()(PEKTHBHOCTH
MaccOoOOMEHHBIX TapeloK B KooHHaX. Hambomee octpoit mpo0iaeMoil apiseTcs
BCIICHUBAHHUE, KOTOPOE MPUBOJUT K YHOCY aMHHA C OYHIICHHBIM Ta3oM,
3arpsA3HECHUIO MOCIIEIYIONNX TEXHOJIOTHIECKUX YYaCTKOB M JaKe K ITOJHOU
OCTaHOBKE yCTaHOBKH.

3arpssaenne o0opyaoBanus: Conyu MOTYT KPUCTAJUTH30BATHCS B XOJIOIHBIX
TOYKAX CHCTEMBI, BBI3BIBASA 3aCOpPEHHUE (PHIBTPOB, TEMIOOOMEHHUKOB H
TpyOONPOBOJOB, UYTO CHMKACT MX NMPOU3BOJUTEIBHOCTh M TPEOYET 4acThIX
OYHCTOK.

Takum 00pa3oM, KOHTPOIb U yAaJCHHE TEPMOCTOHKUX COJNEH SBISIOTCS
HE [IPOCTO MEPOI 10 NOAJEPKAHUIO KaUeCTBA aMUHa, a KJII0OUEBOH 3a1aueil 1Jis
o0ecrieueHns CTa0MIFHOMN, 0€30MIacHO 1 SKOHOMUYECKH YPPEKTUBHOMN PabOTHI
Bceil yCcTaHOBKH [5].

Marepuajbl 1 METOABI

TepMOCTONKHE COIIM — 3TO KOHEUHBIH pe3yJIbTaT CJI0KHOU CETH XUMUUYECKUX
peaknuii, MpoTEeKalINX B aMHUHOBOM pacTBope. McTOUHMKaMn aHHMOHOB
CITy’KaT IPUMECH, MOCTYTAIOIINE C CBIPHEBBIM Ta30M, ITOJMUTOYHON BOIOH MITH
oOpasyromniecs: B pe3yspTare Aerpajanuu camoro aMmuHa. OCHOBHBIE ITyTH U
MEXaHU3MBbI TOAPOOHO ONMCAHBI B JIUTEPATYPE.

Jerpananus amuHa:

OxucnurensHas aerpaganus: Hanbomnee pacrpocTpaHeHHBI MeXaHu3M. B
TIPUCYTCTBUHU PACTBOPEHHOT'O KHCIIOPO/Ia METHIIIUITAHOTIAMIH MOYKET OKHCIIATHCS,
00pa3yst aMHHOKHUCIIOTHI, Takue Kak OrmuH (N,N-11v1(2-THAPOKCHITHI )TINIINH), U B
KOHEYHOM UTOTE Pa3araTbCsi 10 OPraHNnIeCKUX KHCIOT: MypPaBbHHON, YKCYCHOM,
TJIMKOJIEBOM U II]aBEJIEBOM.

Bricokue TemmepaTypsl B PEreHEpaToOpe 3HAYUTEIBHO YCKOPSIIOT 3TOT
mporecc [6].
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KapOouunpHas perpaganus: B NPUCYTCTBUU JHOKCHA yriepona
METWIIMITAHOIAMHH MOXKET ME/IIIEHHO 00Pa30BbIBATH IPOU3BOHBIE MOUYEBHUHBL,
KOTOpBIE 3aTe€M I'MIPOIM3YIOTCS 10 MPOIYKTOB AETpaslallyiu.

Peaxunu ¢ mpuMecsiMu U3 rasa:

[{naHnael ¥ cepa: NMAHOBOJOPOA PEarupyeT ¢ 3JIEMEHTAPHOW cepoi
WM nonucyib(uaamu, o0paszyst THOLMAHOBYIO KHCIIOTY, KOTOpas MTHOBEHHO
HEUTPaIN3yeTCsi aMHHOM.

HCN + 8§ — HSCN

CepOOKCHIIBI M KUCIIOPOI: THOKCH/T CEPhl U KHCIIOPO MOTYT TIPUBOJIUTH K
00pa3oBaHKIO THOCYJIb(HATOB

S205™
U cynb(aToB

S0%~

XITOpHIBL: XIIOPOBOJAOPO] HITH OPTaHNIECKHE XJIOPHIBI, ITOTIa ast B CHCTEMY,
00pa3yroT OHU U3 CAMBIX KOPPO3HOHHO-aKTHBHBIX COJIEH — XJTIOPHU/IBL.
Hipke nprBeieHbI XUMHYECKHE CTPYKTYPBI OCHOBHBIX YYaCTHHKOB IpOIIEcca:

N . N 0 o
N )J\ 07\ ="
[*8 \O
HO' OH

MDEA Formate Acetate Thiosulfate Thiocyanate

Bce a1 conu cTabuiibHbL IpH TeMneparypax perenepanuu (120-140 °C) n
UUPKYJIHMPYIOT B CUCTEME, IOCTOSIHHO HAKAILINBAsICh.

CyliecTByeT HECKOJIbKO MPOMBIIIJICHHBIX TEXHOJIOTHN It OOpbOBI ©
HakorieHreM TC. BbiOOp KOHKPETHOT0 MeTO/1a — 9TO BCETa KOMIPOMHCC MEXKIY
KalMTaIbHBIMK 3aTpaTaMH, ONEPalMOHHBIMU 3aTpaTaMu, 3()()EeKTUBHOCTHIO U
9KOJIOTMYECKUMHU COOOPaKEHUSIMH.

HonooOMeHHast O4KCTKA.
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[Mpunnun aeiictBus: MeTox OCHOBaH Ha MPOXOXKICHUHM YacTH MOTOKA
amuHa (00b19HO 1-5 % OT 001Iero pacxo/a) uepe3 KOJIOHHY C CHIIbHOOCHOBHOM
AHMOHOOOMEHHOM CMOJIOH B THAPOKCIIIFHON (popme

OH™
AHHOHBI TEPMOCTOMKUX COJIEH,
A
CEJICKTHBHO MOIJIOMIA0TCS CMOJION U OOMEHHBAIOTCS HA MOHBI

OH™

OTOT METOJ MOKHO paccMaTpuBaTh KaK «XUMHUYECKYIO0 (HMIbTPALUIO» Ha
MOJIEKYJIIPHOM YPOBHE.

Jeranu npouecca: Mcnonbp3yroTces refeBble WM MAaKPOIIOPUCTHIE CMOJIBL HA
OCHOBE IOJIUCTHPOJIA. MaKpPOIIOPUCTBIE CMOJIBI IPEANOYTUTENBHEE, TAK KaK OHU
OoJiee yCTOHYMBBI K OPraHMYECKUM 3arpsiI3HEHUSIM YTIIEBOAOPOJaMHU, KOTOPBIE
4acTo MPUCYTCTBYIOT B aMHMHOBOM pacTBope. IIpolecc sBiIseTCsl HUKIMYECKUM:
pabounii MK (TIOTJIOIIEHNE COJIeH) CMEHSETCS [IMKIIOM PETreHEPaLHH.

Peakius oOmena:

[Cymoma—NR3 |[OH |+[R,CH;NH'][A™] —»[CMona—NR3 [[ A [+[R,CH;NHT][0OH ]

BoccraHoBieHHBIN aMUH

[R,CH;NH*][OH]

[IPY BO3BPAILIEHUH B CUCTEMY HEMEIJICHHO pearkpyer ¢ BOJIOU, pereHepupyst
cBoOOIHBIE MJIDA.

[R,CH;NH*[OH™] =R,CH;N* + H,0
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Perenepars cmousr: [Tocie HachlneHns (MPOCKOKa HOHOB) CMOJIa BBIBOAUTCS
13 paboThI 1 perenepupyercst 4—8 % pacTBOPOM IIesIour. DTO HanboIee 3aTpaTHas
1 KOJIOTHYECKH CIIO’KHAs 4acThb MpoLecca, TaK Kak 00pasyercs O0JIbIIoit 00beM
COJICBOTO CTOKa, TPEOYIOIIEr0 YTHIN3aLHH.

[CMmoza—NRI [ A”+NaOH™ —»[Cmoma-NRF][ OH ]+NaA

TexHUKO-2KOHOMHUUYECKas OI[€HKa 3TOT0 METOJa MOKa3bIBaeT ero
3G GeKTUBHOCTD MPU ONPECICHHBIX YCIOBHUAX, HO TAK)KE yKa3blBaeT Ha
3HAYUTEIbHbIC OTIEPALIMOHHBIE PACXOMIbI, CBA3aHHBIE C peareHTaMu [7].

DIeKTPOIUAIH3.

[Ipunuun gefcTBUSI: DIEKTPOAMANHU3 — ITO COBPEMEHHBIH
AIIEKTPOMEMOPAHHBIN POLECC, KOTOPBII HCIIOb3YeT MOHOOOMEHHBIE MEMOPaHbI
U TIOCTOSIHHOE 3JICKTPUYECKOe Moje A pa3/ieIeHuss HOHOB 0e3 MpHUMEHEeHUs
XUMHWYECKHX pearcHTOB.

PacTBop aMuHa mpokadyumBaeTcs dyepe3 sueilku, oOpa3oBaHHBIE
YEepCaAYIOUIUMHUCH KaTI/IOHOO6M€HHI)IMI/I 1 aHHOHOOOMEHHBIMHA MeM6paHaMI/I.

Jeranu nipouecca: [lox nelicTBrEM 3JI€KTPUUECKOTO MOJIs1 KATUOHbI

R,CH;NH*

Oy/ly4H NOJIOXKUTEITHHO 3apsHDKSHHBIMHU, MUTPHPYIOT K KaTO/Ty (OTpHIATEIbHBINA
JIEKTPO/T), IPOXO0/1s1 Yepe3 KAaTHOHOOOMEHHbIE MEMOPaHbI, KOTOPbIE TIPOHHUIIAEMbI
TOJIBKO Il KATHOHOB. AHMOHBI TEPMOCTOMKHUX COJIEeH

4

MUTPUPYIOT K aHOAY (MOJOXHUTEIbHBIA AJIEKTPON), MPOXOAS Uepes
aHMOHOOOMEHHBIE MeMOpaHsbl. Takoe HapaBIeHHOE ABM)KEHUE TPUBOANT K TOMY,
YTO B OJHMX KaHajax (IUiIroaTr) (JOpMHUPYETCsl OUMILCHHBIH pacTBOp aMHHA, a
B JpYruX (KOHIEHTpPAT) — KOHIEHTPUPOBAHHBIA PacTBOp COJIEH. DTOT METOJ
paccMarpuBaeTcsl Kak YCTOHUYMBAs M «3€JIeHas» allbTePHATHBA TPAJUIIUOHHBIM
MeTo/IaM pereHepanuu [8].

KiroueBbIM mmapamMeTpoM SIBIISICTCS TNIOTHOCTh TOKA, KOTOpast ONpeAeiseT
CKOPOCTB pa3JIeNICHNs], HO OrpaHn4eHa, YTO0BI N30ekaTh NOoIIpU3aii MeMOpaH
1 CHWKEHHS (D (HEeKTHBHOCTH.
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BakyymHas TUCTHILIALHSL.

[MpuHIMI 1eHCTBUS: DTOT METO/, YacTO Ha3bIBAEMBIH «reclaimingy, siBisercst
Hambosee pagukanbHbIM. OH OCHOBAaH Ha OTPOMHOM pa3HMIE B JIETy4ECTH
Mexy MeTuiaaudTanonaMuHoM (Txum =~ 247 °C) u mpakTHYECKH HENEeTyINMH
TEPMOCTOMKHMMH COJISIMU M POYKTaMH JIeTpaJalii.

[Ipouecc mpoBoautca mox Bakyymom (6—10 kIla), 94ToOB CHU3UTH
TEMIEepaTypy KHUIEHHUS W MPEJOTBPATHTh TEPMUUECKOE PAa3I0KEHHE aMHHA,
KOTOpOE aKTHBHO MPOTEKAeT mpu Temrieparypax Beimie 170-180 °C.

Jeranu npornecca: Hebompmioit morok (06braH0 0.5-2 %) 3arpsa3HEHHOTO
aMHHa HETIPEPHIBHO MTOJAETCS B CIIENNANIBHYIO PEKTH(HHKAIMOHHYIO YCTaHOBKY.
YacTto s ynydileHHs pasfeieHus go0aBisieTcs eIKUi HaTp, KOTOPBIHA
BBICBOOOXKIAET CBS3aHHBIM aMHH U3 cosieil. Bosa M 4ncThIi MEeTIIIAMATAHOIAMIH
HCTIapsTIOTCsl, TOHUMAIOTCS BBEPX 110 KOJIOHHE, KOHACHCHPYIOTCSI M BO3BPAILAIOTCS
B OCHOBHYIO CHCTEMY.

Bce Heneryune nmpuMecu — TEPMOCTOWKHE COJIH, MPOIYKTHI JETpalalyy,
MTOJIUMEPBI, COJIN METAJJIOB — OCTAIOTCSl B KyOOBOM OCTaTKe. DTOT OCTaTOK
MpecTaBIseT cO00H BA3KYIO, KOPPO3ZHOHHO-AaKTHBHYIO JKHUAKOCTH (LLIaM),
YTUIH3a1Usl KOTOPOH SIBISIETCS OTHENIBHON CIIOKHOM 3amaueil. TexXHOJIOTHs
MO3BOJISIET JOCTHYb OYEHb BBICOKOH CTEMEHU OYHMCTKH, HO CONPSDKEHA CO
3HAYNTEIBHBIMU SHEpro3arpatamu [9].

Pe3yabTaTsl U 00cyK1eHUe

Br16op onTuManbHONH TEXHOJOTHHM BCEI/A SIBISIETCS MHOTO(AKTOPHON
3a/jaueit, rae HeoOXOAMMO YUYHTHIBaTh HE TOJBKO TPSMBIE 3aTPAThl, HO U
Ha/Ie)KHOCTb, 3KOJIOTHYHOCTh ¥ IPOCTOTY 3KCILTyaTalnHt.

Tabnuma 1-CpaBHUTENFHBIN TEXHUKO-3KOHOMUYECKUN aHAIIH3

. . Bakyymuas
Kpurepuii Honnblii 06MeH DJIEKTPOAHAIN3 vy
JUCTHIISIMST
KanuranbHele
Cpennue Bricokne OuyeHb BBICOKHE
3aTpaThl
Bricokne Bricokue (map,
OrnepalnoHHbIe Huzkue
(peareHTsl, YTIITU3AIUS
3aTpaThl (3TEKTPOIHEPTHST)
YTUIHA3ALHS) 1IaMa)
DKoJIOrHuecKui 3Ha4YUTENIBHBII MuHuMaIbHbIH Cpennwuii (onacHbIi
cien (coneBble CTOKH) (KOHLIEHTpAT) KyOOBBIif OCTAaTOK)
O PeKTHBHOCTD 110
b 90-98 % 85-95 % >99 %
TCC
VY nanenue ap.
A AP Her Her [la (Bce Heneryuue)
npuMeceit
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CII0KHOCTB B Cpenusist Huskas Beicokast (BakyyM,
9KCIUTyaTaluu (LMKJITMYHOCTH ) (aBTOMATH3AIMS) TEeMIIepaTypsbl)
3aHnMaemast
Cpennsist KommnakrHast bosnbas
TUIOMIAb
. ITonnas
Ilepuoguueckas HenpepriBHblit
pereHepanust
OYHCTKA, koHTpOosbs TCC
OcHOBHasl HUILIA N CHJIBHO
MOOWIIEHBIE B «37I0pPOBOI»
3arpsI3HEHHOTO
YCTaHOBKH cucTeMe
pacTBOpa

He cymecTByeT eAMHCTBEHHO BEPHOTO PEHICHUS AJIS MPOOIEMBI
TEPMOCTONKHUX coleil. COBpeMEHHBIH TOX0/T 3aKITI0YACTCS B MHTETPUPOBAHHOM
YIPaBICHUN >KU3HEHHBIM IIMKJIOM aMWHA, KOTOPBIH BKIIOYAET IPEBEHTHBHBIC
MEpBI ¥ IPABUIIBHO MTOJ00PAHHYIO TEXHOJIOTHIO OYHCTKH.

[TpeBenTuBHBIE Mepbl: OCHOBOH SBISETCS MHHMMHU3ALHUS TMOMAJAHHUS B
CHCTEMY 3arpsi3HUTENeH. DTO BKIIOYAET KOHTPOJIb KauecTBa CHIPHEBOTO Ta3a
(ycTaHOBKa KOATECIMPYIOMNX (DHIIBTPOB), UCTIOBE30BAHUE IEMUHEPAII30BAaHHON
TIOJMUTOYHON BOJBI M TIPEJOTBPAICHNE TIO/ICOCA BO3AYyXa AJISI MUHUMH3AINN
OKHCJINTETBHON JIeTpaalii.

Br16op TexHomOTHN:

DIIeKTpoAnanu3 sSBIAETCS Hanboiee MepeoBON TEXHOJIOTHEH s
MO//Iep>)KaHNs YNCTOTHI aMHHA. Y CTAaHOBKA, paboTaromiasi B HEMPEPHIBHOM
pekuMe Ha OalIacHOM ITOTOKE, MTO3BOJISIET TMOAJCP)KUBATh CTAOMIIBHO HU3KYIO
KOHIIeHTpanuio coreit (<0.5 %), mpegoTBparias nX HaKOTUICHHE U CBS3aHHBIC C
STHM TIPOOIEMBI. DTO MTPEBEHTUBHEIH, a HE JIe4eOHBIN TTOAXO/.

Wonnslii oOMeH ocTaeTcs HaJCKHBIM U THOKHM pelIeHHEM, 0COOCHHO
JUISL «JICYCHUS)» PAcTBOpPA TP PE3KMX CKAUKaxX KOHIEHTPAIUH TEPMOCTOHKHX
COJIEH MM ISl yCTAHOBOK CPEJHEH MOITHOCTH, /I KallUTAIBHBIC 3aTPaThl Ha
IEKTPOJUAIN3 MOTYT OBITH CITUIIIKOM BBICOKH.

BakyymHas QucTHIUISIUS — 3TO, MO CYTH, TSDKENast apTUIUICPUS,
TIPUMEHsIEMast B CITy4asiX, KOT/Ia pacTBOP CHIIBHO JETPAANpOBal (KOHIICHTpAINs
TEPMOCTOHKNX coiei > 3—5 %) u TpebyeTcst ero MOoJHAs pereHepanus s
BOCCTaHOBIJIEHUS paboToCcTIocoOHOCTH. YacTo yciayru 1Mo Takoi pereHepannu
MIPEAOCTABIISIOT CHENHUATI3UPOBAHHBIE CTOPOHHNE KOMITAHHH.

OntumanpHasi cTpaTerns — 3TO KOMOWHANIMSA IMPEBEHTUBHBIX MEP,
PETYIAPHOTO aHATUTHIECKOTO KOHTPOJISI COCTaBa TEPMOCTONKHIX COJICH 1 BBIOOpa
HanOoJee TEXHUYECKH ¥ SKOHOMHUYECKH ONPaBJAHHON TEXHOJIOTHH OYHCTKH,
HCXO0/s N3 KOHKPETHBIX yCI0BUH 3KcruryaTanuu [10].
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METUJIINUITAHOJAMUWHIHHIH OHEPKOCIITIK

TEXHOJIOTUAJTAPBIH TAJIJIAY KOHE CAJIBICTBIPY

Byn makanaoa mabusu scone mexnonocuanblk 2a30bl amMuHOl mazapmy
npoyecmepinoe Keyinen KOJIOAHbLIAMbIH MEMULOUIMAHOIAMUHHIY CYIlbl
epiminOinepineH blIcCMbIKKa Me3imoi my30apObiH HCUHAKMATY NPOOIEMACy
MeH 24010 20iCMepPIHiH KeuweHOT manoayvl KeimipineeH. AMuHHiy momeoiey
0e2padayusCcolt JHcaHe OHbIHY WIUKI3AM 2A3bIHbIH KOCNANAPLIMEH PeaKyUsCbii
Koca anzamod, biCMbIKKa mesimoi my30apoviy nanoa 601ybiHbIY He2i3el
XUMUSAILLK MEXAHUIMOEPT KapacmulpblLiaobl. Ty30apobil HCUHAKMATYbIHbIY
KOHObIPRbIAAPOLIH HCYMBIC CUNAMMAMANAPLIHA MeEPIC dcepi, COHbIY Tulinoe
epimindiniy ciyipy Kabineminiy memenoeyi, HcadObIKMblH KOPPOIUACHIHbIY
JHCORAPBLIAY b, MYMKLIPALIKMbIY HCOLAPLLIAYYL JHCIHE KOOIKmMeEHY ypoici
ezoiceli-mezoicelini mandanobl.

Maxkanarnviy opmansix 66niel bicmviKKa me3imoi my30apobvl Kemipyoiy
Y Heeizel OHepKICINMIK MeXHOJI02UACLIH mepey CAlblCmblpy O0bin
maobwlaosl: UOH AAMACY, IIEeKMPOOUATU3 HCIHE 8AKYYMOLIK AUdd).
Op 20ic yuwliH apekem NpUHYUnNmMepi, MexHOI0SUAIbIK epeKelikmepi,
apmulKWbLIBIKMapsl MeH Kemwinikmepi cunammanzan. Kypoeni owcone
OnepayuANbIK Wbl2bIHOAPObl, MUIMOLIIKMI, IKOIO2UATLIK 130epOi JicoHe
nauoananyowly Kypoeninicin Kammumuli CAIbICMbIPMANbI MEXHUKATbIK-
9KOHOMUKANBIK Manoay aicypeizindi. Kopeimvinoviiaii xene, HaKmol
Jrcazoariniapea 6aiaHbICnvl OHMALLTbL MEXHOI0SUAHbL MAHOAY OOUbIHULA
NPAKMUKAIblK YeolHbicmap Oepinin, aidbln ary wapaiapvli OYpbic
manoanean maszapmy a0icimen Oipikmipemin amMuH canacviy OacKapyobiy
UHMe2paYUALAHAH MACINIHIY MAaHbI30bLIbIZbIH aman emmi. Makana
UHDICEHeP-MEeXHON02Mapea, Naoaiany MAMAHOAPbIHA JiCaHe 2a3 OHOey
JHCOHE MYHAU-XUMUSL CANACLIHOARbL bLALIMU KbIZMEMKepiepee apHaleaH.

Kinmmi ce30ep: vicmuikka me3imoi my30ap, MemuaousmanHoiaMuH,
amuHOl masapmy, amMuHHiy 0e2padayusicel, UOH AIMACY, KOPPO3IUSL.

EPITIHAIJIEPIHEH BICTBIKKA TO3IMII TY3JAPABI KETIPY
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ANALYSIS AND COMPARISON OF TECHNOLOGIES
FOR REMOVING HEAT-RESISTANT SALTS
FROM INDUSTRIAL SOLUTIONS
OF METHYLDIETHANOLAMINE

This article presents a comprehensive analysis of the problem of
accumulation and methods of removing heat-resistant salts from aqueous
solutions of methyldiethanolamine, widely used in the processes of amine
purification of natural and process gas. The main chemical mechanisms of
formation of heat-resistant salts, including oxidative degradation of amine
and its reactions with impurities of raw gas, are considered. The negative
impact of salt accumulation on the operational characteristics of the plants
has been analyzed in detail, including a decrease in the absorption capacity
of the solution, increased corrosion of equipment, increased viscosity and
a tendency to foaming.

The central part of the article is an in-depth comparison of three key
industrial technologies for removing heat-resistant salts: ion exchange,
electrodialysis, and vacuum distillation. The principles of operation,
technological features, advantages and disadvantages are described for
each method. A comparative technical and economic analysis was carried
out, covering capital and operating costs, efficiency, environmental footprint
and operational complexity. In conclusion, practical recommendations
are given on choosing the optimal technology depending on the specific
conditions, emphasizing the importance of an integrated approach to
amine quality management that combines preventive measures with a well-
chosen purification method. The article is intended for process engineers,
operational specialists and researchers in the field of gas processing and
petrochemistry.

Keywords: heat-resistant salts, methyldiethanolamine, amine
purification, amine degradation, ion exchange, corrosion.
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PA3JIN4ns B UHOEKCAX KETJIE, POBUHCOHA
rOPOL4CKUX U CEJNIbCKUX JETEWN: QAHHbIE
CEBEPHOI'O KA3AXCTAHA

Cogpemennvie ucciedo68anusi NOOYEPKUBAIOM, 4mo QuauvecKoe
paseumue noopacmaiowezo NOKoIeHUs n008epeaemcs 08OUCHEEHHOMY
eausnuto ypoanuzayuu. I'opodckas cpeda npedocmasisiem 00CMyn
K VAVYUWEHHOMY RUMAHUIO, GKAIOUAloweMy O6olbuiee codepaicanue
ACUPOB DBLICMPBIX 2160008 U GUMAMUHOG, K AYUUEMY OOCMYNY K
MEOUYUHCKOMY OOCILYHCUBAHUIO, YO CHOCOOCMEYEN YCKOPEHUIO IMEMNO08
pocma u pazeumusi oemeil (Bogin, 2021). IIpu smom ypbanuzayus
Hecem He2amugHvle haKmopul: YXyOuleHue IKOI02UYeCKoll 00CMaHO6KU,
ceemogoe 3azpsazneHue U UHPOPMAYUOHHASL nepespy3Ka NOGbIUAION
YpOGeHb cmpecca, MAIONO0GUICHBIL 00pA3 JHCUZHU NPUBOOUM K
eunoounamuu. Ilpomugopeyusvie 6030eticmaus ypoanuzayuu npusoosm
K NApadoKcaibHOU CUmyayuu—20poockue oemu, 0emMoHcmpupys bonee
BbICOKUE AHMPONOMEMPUYECKUE NOKA3AMENU UMEIOM CHUJICEHHbLE
napamempovl COMAMUYECKO20 300P0BbS NO CPABHEHUIO C CENbCKUMU
CBEPCMHUKAMU.

Hccnedosanue nocssiuyeno uzyyeHuio 6ausHus ypoanuzayuu Ha
comamuueckoe 300pogve U Quzuveckoe pazeumue oemell 8 YCI08UX
eopoockoti (2. Ilasnoodap) u cenvcrkou mecmuocmu (c. XKenezunka).
Ilpoananuzuposanvl pyukyuonaivhvle napamempsl (unoexc Kemaie,
unoexc Poouncona) oemeit 89, 11-12, 14—15 nem. /Januvie noxazvieaiom,
2opodckue demu 8—9 nem umeiom boiee blcOKUe NOKA3AMENU, HO
K NOOPOCMKOBOMY 8O3pPACMY PA3IUYUIL YMEHbUAOMCs. Yposens
COMAMUUECK020 300POGbS CENbCKUX UKOIbHUKOG HUJICE, MAK KAK OHU
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MO2Ym UCHbIMBIEAMb HEOOCMAMOK KAAOPULL U MUKPOITEMEHMOE (dicene3o,
1100) npu 8bICOKOU eCmecme8eHHOU Pu3UUecKoU AKMUBHOCMIUL.

Kniouesvie crosa: axcenepayus, unoexc Kemue, unoexc Pobuncona,
ypbanuzayus, demu, noOpoCmKY, husuteckoe pasgumiie.

Brenenne

Hauunast ¢ 30-x IT. mpoIIOro CTOJETHS, ¢ T€X MOp Kak B MPaKTHUKY
MEIUIIMHCKOTO 00CIeA0BaHNs JIeTeil ObUIM BBEACHBI aHTPOIOMETPHUYECKUE
N3MEpPEeHUs, YUCHBIC BCEX CTPAaH CTAlIHM 3aMedaThb, YTO OT JCCATHICTUS K
JIECATHIIETHIO POCT JIETEll yBEINYNBACTCS, a TIOJIOBOE CO3PEBAHHE HACTYIACT Y
HUX B Oojiee paHHEM Bo3pacTe. Y CKOpEHHE TEMITa pOCTa U Pa3BUTHS OpraHU3Ma
JIeTeH 1 TOIPOCTKOB O CPABHEHHIO C TEMIIOM ITPOILIBIX MTOKOJICHHH TTOYIHIIO
Ha3BaHHUe akceneparmu [ 1, c. 473].

Temneparypa ¥ CBETOBOW PEKHM OKa3bIBAIOT BIMSHUE HA TOPMOHAIBHYIO
PETYJISINIO, B )KapKOM KJIMMAaTe IT0JIOBOE CO3PEBaHME HACTYNAeT paHbIIe, B
YMEPEHHBIX W CEBEPHBIX IMMpoTax mo3jxHee. Ho B mociennee Bpems pa3HHIA
TEMIIOB aKCEJIEPAINH MKy KIIMMAaTHIECKIMH 30HAMH COKPAILAETCsl, YTO CBSI3aHO
C TIOBBIIIICHAEM YPOBHS MEIUIIMHBI U TI100am3anueii muranus [2, c. 235].

CoBpeMEeHHBIE HCCIEIOBAHUS PACKPHIBAIOT ABOHCTBEHHOE BIMSIHUE
ypOaHU3aMHU HAa Pa3BUTHE COBPEMEHHOTO MOKOJICHUS. Y CKOPEHHOE (hH3HIECKOE
pas3BuTHE (aKcesepalys) CHIIbHEE BEIPAKEHO Y TOPOACKUX JIETEH 10 CPaBHEHHIO
c cenbcKUMU. ['opojickast cpesia HeceT OOJbIIyI0 HH(POPMAMOHHYIO HarpysKy,
yCKOpsAsS TOpMOHaNbHOE co3peBanue. [llmpokuit mocTynm K oOorameHHBIM 1
6ojee KaJOPUHHBIM MPOAYKTaM NPUBOJUT K Oojiee paHHEMY JTOCTHIKCHUIO
KPUTHYECKOM Macchl TeJla JUTs HacTYIUICHHs IyOepTaTHOro neproa. B cenbekoit
MECTHOCTH HAaTypaJIbHOE MUTaHNE 1 SKOJIOTHIECKH YHCTAask CPeia CHIKAIOT PUCKH
SHJIOKPUHHBIX cOoeB. EcTecTBeHHas BUTATEIbHASI aKTHBHOCTH HE CIIOCOOCTBYET
HAKOTUICHHIO KIPOBOH MACCHI, UTO MOXKET OTCPOUHTH IydepTar [3, c. 148].

Ho ypb6anuzanms HeceT B ceOe HeraTuBHBIC (haKTOPBI: MAJIOTIOABHKHBINA
o0pa3 *XHU3HU MPHUBOJUT K TMOSBICHHUIO TMIIOJAMHAMUHU B JIETCKOM BO3pacTe,
YXYIIICHHE HKOJIOTHYEecKOi 00CTaHOBKM M MH(OpPMAIMOHHAS MEpeTrpy3Ka
BEI3BIBAIOT TIOBBINIICHHUE YPOBHS cTpecca [4, ¢. 14].

[TpoTnBOpEUMBEIE BO3ICHCTBIS ypOAHU3ALNH TPUBOIAT K NapaT0KCATbHON
CHUTYAIMU TOPOJICKHUE JIETH, AEMOHCTPUPYS O0Jiee BEICOKHE aHTPOIIOMETPHUIECKHE
M0Ka3aTeJIn UMEIOT CHMUKEHHBIC ITapaMeTpbl COMAaTHYECKOTO 3A0POBBS I10
CPaBHEHHIO C CETbCKUMHE CBEPCTHUKAMH [3, c. 46].

HeoOxoauMo OTMETHTH MOCIEAHHUE AECATUICTHS U OTCUECTBEHHBIC, U
3apyOe’KHbIE CTICIMATICTHI HAOTIOA0T III00ATbHYIO TEH/ICHIIHIO TOBCEMECTHOTO
3aMeIICHIsI TeMITa akcenepanu [5, c. 123].
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O030p HaHHBIX JHUTEPATYPHl CBUIACTEIHCTBYET O TOM, YTO HAWBBICIIUI
MUK aKceNepau oTMedajcs B cepeanHe 70-X IT. MPOMIIIOTO CTONETHS, 3aTeM
(B 80-e rr.) HaMeTMIaCh OTYETIMBAs TCHICHIMSA K CTAOMIM3alldU TIpoliecca
YCKOpEHHS POCTa U pa3BuUTHA (cTarHanus) [6, c. 176].

Oco0yr0 aKTyalbHOCTh IPUOOPETAST CPAaBHUTEIBHBIN aHATH3 TIOMYJIISAIHA,
MIPOKUBAIOIINX B TOPOJICKHUX U CEIThCKHUX YCIOBHAX coBpeMeHHOro KazaxcraH,
T/Ie TIPOIIeCCHl YpOaHU3AIMK HOCSAT CBOIO CIICITU(HIKY.

UccrnenoBanus ¢pusndeckoro pa3Buths aereit T. [lapmonap u c. XKenesunka
MTO3BOJISIT BBIABUTH CYIICCTBYIONIUE PA3IWYHs, TOHATh MEXaHU3MbI BIIHSHUS
TOPOZICKOH ¥ CeTbCKOI Cpellbl Ha IMPOLIECCH POCTa M Pa3BUTHS B PETHOHAIEHOM
aCTIeKTe.

B 3amaun ucciemoBaHus BXOIWIIO: ONpEACICHUE BEIMYUHBI HEKOTOPBIX
(bU3NOTIOTHYECKUX TTOKAa3aTeNeH 3M0POBES IeTel U MOJPOCTKOB TOPOa U cena,
OITpeIeIIeHAE CTETICHN (PU3UIECKOTO Pa3BUTHS Iy TEM CPaBHEHHS HHANBHUTY ATEHBIX
MMOKa3aTeJe co CPETHUMHE TTOKA3aTeIIMHU (PH3UUECKOTO Pa3BUTHA I JAHHOTO
BO3pacra.

OO0BeKkTOM HCCIeIoBaHuA OBUTH BBIOpaHBI eTH ropoaa [laBmomap u cema
Kenesunka B Bozpacre 8-9 nert, 11-12 ner, 14-15 ner.

Marepuajbl 1 METOABI

J1s ompeneneHuss COMaTHYECKOTO 3M0POBhS OBUIN B3ATHI CICAYIOIINE
HWHJEKCHI: BecopocToBoi mHAeKe (nHAeke Ketne), manekc PobuHcoHa (mmm
IBOIHOE Tpom3BeaeHue) [7, c. 43].

Becopocrosoit manekc Kerne (BPU) paccunteiBanu mo gpopmyie:

BPU = Bec (kxr) / [poct (M)]?

Pe3ynbTaThl HHTEPIIPETUPOBAIUCH IO CIEAYIOUIINM HOPMaM TTOKa3aHHBIM B
Taommue 1 [7, c. 44].

Ta6muma 1 — IlIkana nHAEKCA MacChI TEla

BPU menee 18,5 Jedunut macchr Tena
BPU ot 18,5 1o 24,9 Hopmanbhas macca tena
BPU or 25 u 6omee M30sITOuHas Macca Teia

Wunexkc Pobuncona (nBoitHoe npoussesenue, [I1) — mokasarens pesepsa
CepJIeYHO-COCYANCTOM CHCTEMBI, XapaKTEepU3yeT CUCTOINYECKYIO paboTy cepa.

JI=UCC x AJlc/100

rue, AJlc — cucronnyeckoe apTepraIbHOE aBICHHE

YCC — yacToTa cepJeUHBIX COKPAILIEHUI B IOKOE

43



TopaiireipoB yuuBepcutetinin Xabapibicsl, ISSN 2710-3544  Xumus-6uonoeusnviy cepusicor. Ne 3. 2025

OreHKa COMaTHYECKOTO 370POBbS IIKOJIBHUKOB TaK XK€ MPON3BOIUIIACH IO
I'. JI. Ananacenko. Pe3ysbraTel HHTEPIPETUPOBAIUCH MO CIAEAYIOLUM HOpMaM
rokazanabM B Tabmwure 2 [7, c. 49].

Tabnuna 2 — baneHas mkana oreHKH nHAeKca PoOuHCcoHa

noJt HU3KHIi HUKe cpexHuii BbIIIIE BBICOKHMH
cpexHero cpeiHero
Mansuuku <96 86 —95 76 — 85 71-175 >70
JleBouku <96 86 —95 76 — 85 71-175 >70

[Ipyn aHanu3e AaHHBIX, NOJYYEHHBIX B XOJ€ dKCIEPUMEHTa, OBLIN
WCIIOJIb30BAHbI METO/IbI CTATUCTHYECKOH 00padOTKH, ONpe/ieIeHHE JOCTOBEPHOCTH
paziauunii nmo kpurepuio t — CTbIOICHTA.

Pe3yabTaTsl U 00cy:KI1€eHUE

JIyist orieHKH PU3HUECKOr0 pa3BUTHS OBbLIT B3AT BECOPOCTOBOI MHAeKC KeTie
(BPU), xOTOpBIii TO3BOJISICT BBISBUTH COOTBETCTBHE MACChl TEJIA JJTMHE TEla.

Manbuuku B 8-9 ner, mpoxuBatouiue B I. [laBiaogap, Bblllie B cpeiHEM Ha
2,5 eM (p<0,05) manbuukoB c. XKene3unka. To e MOKHO cka3aTh U PO JEBOYEK.
[IkonpHUKH, TpoXKUBaroIIKe B I'. [laBiogap, UMEIOT OONBIINN BeC, HEKEIH
LIKOJIbHUKH, TIpoKkuBaroriue B ¢. XKenesunka B cpenaem Ha 1 kr (Tabnuma 3).

Tabnuma 3 — BecopocroBbie naHHbIC neTei 89 et

I'pynna MaJIbYMKH JeBOYKH
HceaeyeMbIX
poct BEC poct BEC
[IxonpHUKH 130+5,5 28+ 5,1 128,6 £7 275+£5
c. Xeneszunka
[IxonpHUKH 132,6 +4 29+4.7 134+ 6 28+44
r. [TaBnonap

Ouenka unaekca Kerne nokasana, 4To Malb4yMKu B Bo3pacte 8—9 ier,
nMeronue AeGUIUT Macchl Tena, B roponae [laBmomap cocraBusoT 82 %
obcnemyeMsix. Torma kak B cene JKeme3nHka MaTbYiKH B TOM %K€ BO3PACTE UMEIOT
nedummt maccs Tena 78 % obcnenyemsix. [Ipu 3ToM ¢ HOpManbHON Macco Tena
MaJIBYNKOB B TOPOJICKOI MecTHOCTH 18 %, a B cenbekoit 22 % (Pucynok 1).

KapTuny comaTnueckoro 310poBbsi MajJbuuKOB B Bo3pacte 11-12 ner
HECKOJIbKO MHas, 4yeM B Bo3pacte 89 ner. LlIkonpHuku c. XKenesnHka UMEIOT
6osee BrICOKME MOP(POGYHKIMOHANBHBIEC MOKAa3aTElH, YeM MIKOJIbHUKH
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r. [TaB1omapa. Manmpunku, mpoKuBaronue B ¢. JKene3nHKa IMEIOT OOIBIINI POCT
B cpenHeM Ha 4 cM (p<0,05), ueM Manmb4uKH, IposkuBatonme B ropoze [1aBmomap.

B r. ITaBnogap MaabuMKy AaHHOTO BO3pacTa ¢ NEPUIMTOM MACCHI Tesa
coctasuiu 53,8%. B c. XKenesunka mpencTaBUTENHN CHIIBHOTO I10JIa 3TOTO
BO3pacTa ¢ HEAOCTATKOM Beca cocTaBuim 62,5 %. HopmanbHyto mMaccy Tena
MMEIOT OJIMHHA/IIATH-, IBCHAANATHICTHHE TOpOoACcKHue Manbuuku 38,5 %, Toraa
KaK CeJIbCcKHe MaIb4YuKu 12,5 % nMeroT HopMalbHyI0 Maccy Tena. M30bTounon
Maccoi Telna Jalie cTpajaloT MalTbIuKH, IIPOXKUBAIOIINE B ceie, 25 %, Hexenn
MaJIbUNKH, IPOKUBatoIIne B ropoxe, 7,7 % (Pucynok 1).

[pu rccrenoBanmy geteli B Bo3pacte 14—15 et OpUTH Oy YeHbI CIIeIYOIINe
Pe3yJIbTaThl: HOAPOCTKH T. [1aBnoap BbIlIe CBOMX CBEPCTHUKOB, IIPOXKUBAIOIINX
B c. JKeneznnka. Ho B TO e BpeMst 110 BECOBBIM TTOKa3aTeIIsIM TIPAKTHIECKH HE
otnunyaroTcs (Tabmuma 4).

Tabnmma 4 —BecopocToBbIe TOKa3aTeNN MOAPOCTKOB14—15 et

I'pynna MaJIbYUKH JT€BOYKH
HCCTeyeMbIX
poct BeC poct BeC
IIxonpHUKH 162,3 £9,52 51,5+ 11 156,2+7,9 46,2+ 8,3
c. Kene3unka
[xonpHUKH 164,3 £ 9,89 51+ 14,4 161,1 +4,9 46,5+9,5
r. [laBnonap

Uro xacaercss BPU (oTHOmIEHHE Macchl Tena K poCTy), TO OTHOCHTEIBHO
MaJIbYMKOB MOYKHO CKa3aTh CIEyIOIIee; C HOPMaJIbHOM Maccoi Tena IoHOIIeH
oKazasock O0JIBIIIE B cene, 67 %, Hexenu B ropoje, 31 %. Mansunku r. [TaBnonap
u ¢. XKenesunka, umerorue aepunut Maccsl Tenna 61 % u 33 % cOOTBETCTBEHHO.
[IposiBneHne M30BITOUHON MAacChl Tela MPEUMYIIECTBEHHO I TOPOJICKHUX
MaJbYuKoB, 8 % (Pucynok 1).
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MHaekec KeTne Manb4mkoB

IRNRY

8-9 ner, . 8-9 net ,c. 11-12 nert, 11-12 ner,c. 14-15net,r. 14-15net,c.
Maenopap Xenezenka | r.Maenopap = KenezeHka Masnopap XenezeHka
W oebuunTT. 82 78 53,8 62,5 61 33
W HopMa 18 22 38,5 12,5 31 67
W 136bITOK 7.7 25 8

WshUUMTI. MHOPMa MU3GHITOK

Pucynok 1 — BecopocTtoBoit unaexc Kerne, manbunku

JeBoukn 8-9 ner, npoxusaromue B r. [laBaomap, BblIe B CpeaHEM
Ha 2,5 cM cBoux cBeperHUl c. JKenesunka. llIxkonsaune r. [TaBnogapa umerot
OoJIBIINIT BEC, HEXKEIH IIKOJILHULIB, TPOKUBAIOLINE B C. JKene3nHka B cpeHeM
Ha | kr.

JeBouku B Bozpacte 11-12 net c. Keneznunka no BeCOPOCTOBBIM ITOKA3aTEISIM
TaK ke ONepPEeKaroT AeBoveK I. [TaBnomap: B pocte okoio 5 cm (p<0,05), mo macce
tena Ha 1 kr (p<0,05).

Uro kxacaercss BPU (oTHOIIEHHE Macchl Tena K pocTy) [Uisl JeBOYEK ObLIN
TIOJTy4EeHBI cieaytommue pe3ynbTarsl (PucyHok 2):

e B r. [TaBiiogap neBouex ¢ 1eUIMTOM MAcChI TeJla Cpeii UCCIIEyeMbIX B
Bo3pacte 8-9 net cocraBuiio 100 %. B cene XKenezunka coorserctBenHo 90 %
JIeBOYEK C Ae(hUIIMTOM MacChl Tela.

e B Bo3pacre 11-12 ner ¢ nepunmrom maccsl Tena cocrasisier 45,5 %,
cenbekux — 70,5 %. JleBouek ¢ HOpManbHOM Maccoii Tena B r. [TaBnogap 54,5 %,
B c. XKenesunka — 23,5 %. IIposiBineHre M30bITOYHON MAcCHI Tella BBISBICHO Y
JIEBOYEK CEIbCKON MECTHOCTH B JJAHHOM Bo3pacte, 6 %.

e O nmeBymka 14-15 ner MOXHO CKa3aTb, 4TO JeQHUIMTOM MacChl Teja
CTpaJaoT B OOJIBIICH CTEIICHH B TOPOACKON MECTHOCTH, 88 %, 4eM B CEIIbCKOH,
59 %. C HopMmanbHBIM BecoM AeBouek B cene JKenesunka 32 %, aBropoae IaBnogap—
6 % obcnenyeMbIx. M30bITOUHAst Macca Tesia HaOJIioAanach y HeOOJIbIIOro Ynciia
JieBoueK 00enx paccMaTpuBaeMbIX 30H, I. [laBnonap — 6 %, c. XKenezunka — 9 %
00cIe/IyeMbIX JIEBYIIEK COOTBETCBEHHO.
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MHaekc KeTne aeeo4ek
120
100

80

1leLlL

8-9 nert, . 8-9 net,c. 11-12 nert, 11-12 ner,c. 14-15net,r. 14-15neT,c.
Maenopap Xenezenka r.Maenogap = Xenezsenka Masnopap XenezeHka

| Fitloli g 100 S0 45,5 70,5 88 59
M HopMma 0 10 54,5 23,5 6 32
B 130bITOK 0 0 0 6 6 9

WshUUMTI. MHOPMa MU3GHITOK

Pucynok 2 — BecopoctoBoit unaekc Kerie, neBouku

OmuH U3 Ba)KHEHIINX [TOKa3aTeliel pe3epBa cepaeuHO-COCYUCTON CUCTEMBI
«uBoitHoe npousBenecHue» (I1) — nanekc PoOuHCOHA, KOTOPOE XapaKTepU3yeT
CHCTOJIMYECKYIO0 paboty cepana. Yem Hinke [I1 B okoe, TeM BBIIIE MAKCHMAITbHEIC
a’3pOOHBIC BO3MOXKHOCTH U, CIICOBATEIHFHO, YPOBEHb COMAaTHYECKOTO 3/I0POBbS
unauBuaa (8, c. 176].

AHanu3 JaHHBIX MPOBOJUMEIX HCCICJIOBAaHUN MOKAa3al, YTO YPOBCHB
COMATHYECKOT0 3I0POBBS Y JACTCH HE MPEBBIIIACT OIICHKH «cpenHuin (Tadmuma 4).

Tabimna 4 — Unnexc Pobuncona

I'pynmna 8-9 ner 11-12 ner 14-15 ner
HCCIIETyEMBIX

MaJIbYUKH JICBOYKH MaJIbUUKH JICBOYKH | MaJbYUKH | JICBOUKH
[ konbHUKH 105+ 15,1 106+ 15,4 | 90,5+ 11,4 | 94+12,2 | 93+15,5 90+ 16
c. XKene3unka Huzkwii Huzkwit Hixe Huxe Huxe Huxe
CPEIHEro CPEIHETO | CPEIHEro | CPEeaHEro
IkoabHUKH 77+ 10,8 82+11,5 95 +22,5 91+20,5 100 + 25 94+ 18
r. [TaBnozap Cpennuit Cpenuuit Huxe Hwxe Huskwuii Huxe
CPEIHEro CpeHero CpEeIHEro

JleBouky B 00euX rpyImrax MUMEIOT JIy4IlUe MMOKa3aTelH YeM MalbyhKH.
HawuGomnbmii pa3psiB HaOIIOAAETCS B TPYIINE TOPOACKUX NOAPOCTKOB 14—15 ner.
Jetu Bo3pacta 89 jer, NpoXKMUBAIOIIUE B FOPOJICKUX YCIOBHSX 3/10pOBeEe,
cenbekux getei. K 14—15 rogam unaekc POOMHCOHA CTA0MIBHO HIDKE CPETHETO»
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y CEIbCKHX JIETeH, TOPOJICKUE JIEMOHCTPHPYIOT YyXYIIICHHE 10 «HU3KOTO» U
«HWKE CPEJTHET0» Y JIEBOYEK.

Jlydmne nokazarenu 8—9-nmeTHUX AETEH, NPOXKUBAIOLIUX B TOpoAE,
MOTYT OOBSICHATHCS MEAMIIMHCKUM HAOJIOJEHHEM B paHHEM BO3pacTe U
cOamaHCUPOBAHHBIM IUTAHUEM, TOT/AAa KaK CEJbCKHE ICTH, YIOTpeOss
HaTypaJbHbIE IPOTYKTHI MOTYT UCTIBITHIBATH AS(HUIIUT KAJIOPUH P €CTECTBEHHON
Harpyske (X03siiicTBeHHbIE pa0OoThl, aKTUBHBIE UTPBI).

VY TopoAcKHX MOAPOCTKOB MH(OpPManMOHHAS NEperpy3ka, CBETOBOE
3arpsi3HEHUE MOTYT BBI3bIBATh XPOHHMUYECKUH CTPECC, KaK CIIEICTBUE TIOBBIIICHHE
apTepuaNbHOTO AABICHHUS M YaCTOTHI CEpAEUYHBIX cokpameHuid. Ctpecc
ycyTryOuIsieTces Mo{poOCTKOBBIM BO3PACTOM, OCOOEHHO y MaJIbUNKOB.

BriBoabl

[TonyuyeHHBIE AaHHBIE COTJACYIOTCS C TI00albHBIMHU
nccnenoBanusaMu [3, cc. 287-321]. I103BONSAIOT BBHIABUTH CHelUPUICCKHEC
pEeTrHOHATIbHBIE MEXAHU3MBI aKCEeJIePaIuu.

KoHTpacT maHHBIX MEXAy NMPOMBINIICHHBIM [laBiogapom M arpapHoi
XKene3enkoil mMoBTOpsET OTUHAMHUKY, OomHcaHHyto ais [llanxas u cenbckoro
Cehruyans [9, c. 129].

DeHOMEH «paHHEro peiBKa» B Bo3pacte 8-9 ner y nereit r. IlaBnonap
CO3/IaeTCsl TUIEPKATOPUIHBIM MMMTAHNEM C BBICOKUM COAEPKAaHUEM JKHPOB U
OBICTPBIX YIJICBOIOB, B TO K€ BpeMs J1eTH C. JKele3eHKa MOTYT HCIHBITHIBATH
HEJOCTATOK KaJIOPHI U MUKPO3JIEMEHTOB (3kene3o, on) [10, c. 13].

VY noapoctkoB 14-15 net r. [laBnonap, kKak U NOAPOCTKH APYTUX
TOpOJIOB, TPOSIBISETCS «ypaOaHU3AMOHHBIA MapasoKCc»; OHU HCHBITHIBAIOT
MeTaboIMYEeCKUE HapyIIEHNs1, OKCHAATUBHBIH cTpecc, TN(PPOBYIO COLHANN3ALINI0
¢ nedunurom peaapHOro odmenus [11, c. 349].

Oco0yro IIEeHHOCTh MPEACTaBIACT NepeKpECTHRIN A(h(HeKT B BO3pacTHOI
rpynne 11-12 net, KOTOpblii MOXKET CTaTh MOTEHUUAIBHO HOBOM TOUYKOHN JIs
MEXIYHAPOAHBIX CPAaBHUTEIBHBIX HCCIICTOBAHUM.
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KAJIAJIBIK ’KOHE AYBIJIIBIK BAJTAJTAPJABIH KETJIE,
POBUHCOH MHAEKCTEPIHJIETT AHBIPMAIIBLIBIKTAP:
COJITYCTIK KABAKCTAH JEPEKTEPI

Kaszipei samanevl sepmmeynep scac ypnamoly Qu3uKaivlk
OamyvlHa ypoaHnuzayus exi HcaKmol acep ememiHiH aman emeMmiH.
Kananvix opma o6anranapoviy ecy KapKvihbl MeH 0AMYblH dcederdemy
YWin ocolnoam Kemipcyiap men 0apymeHOepOiy KON MeJulepiH
KAMMUMbLH AHCAKCAPMbBLIZAH Ouemaad, MeOUYUHALblK KOMEKKe
AHCAKCHIPAK, KO dicemKizyee MyMKIHOIK 6epedi (boeun, 2021). Convimen
Kamap, ypoanuzayus JcagblmMcul3 Qaxmopaapea aKeneoi. dK0JI0SUSALbLK
ACAROAUOBIY HAWAPIAYbL, ACAPLIKMbLY NACMAHYbL JHCIHE AKNAPAMMbLY
WamMaoan mulc HCYKMenyi cmpecc 0eneeuin JHco2apuliamaobl, OMbIPbIKULb
oMip canrmel eunoouHamusaea akenedi. Ypoanusayusnvly Kapama-
Kauul acepaepi napadokcanovl dxcaziatiza axenedi Kaiauwlk daianiap,
2ACOAPBL AHMPONOMEMPUATBLK, KOPCEMKIUMepOi KOpCemy CoMAmuKabix
Hencaynvix napamempiepi ayvlioblk KypoacmapblmMer cauiblcmulpeanoda
momeHoeo.

3epmmey ypoanuzayusaneiy aranwix (Ilasnooap K.) scane ayvliobik
(PKenesunxa aywvinvl) s agdativlHOagsl 0ANANAPObIY COMAMUKALBIK
Oencaynvi2bl MeH U3UKATLIK OAMYbIHA dCepin 3epmmeyee apHanzan. 89,
11-12, 14-15 srcacmaevl banarapovly QYHKYUOHALOBIK napamempiepi
(Kemne unoexci, Pobuncon unoexci) mandanovl. /Jepexkmep 8—9 owcac
apanvi2blHOagbl Kaiaublk oanianapovly Kopcemriumepi Hco2apbl eKenin
Kepcemedi, 6ipax dcacecnipim Ke3iHoe aublpMAUbLIBIKMAD A3ds00bl.
Aybil OKYWBIIAPBIHBIY COMAMUKANLIK OCHCAYNIbIK 0eH2elll moMeH,
elmkeHi onap madueu Gu3UKAILIK OenceHoLiel H#o2apsl KAL0pUALAP MeH
MUKpOITeMenmmepoiy (memip, 1100) dHcemicneyuiniein ce3inyi MyMKiH

Kinmmi cesdep: axcenepayus, Kemn unoexci, Pobuncon unoekci,
ypbanuzayus, banranap, Hracocnipimoep, PU3UKAIbIK Oamy.
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DIFFERENCES IN THE QUETELET, ROBINSON
INDICES OF URBAN AND RURAL CHILDREN:
DATA FROM NORTHERN KAZAKHSTAN

Modern studies emphasize that the physical development of the
younger generation is subject to the dual influence of urbanization. The
urban environment provides access to improved nutrition, including a
higher content of fats, fast carbohydrates and vitamins, to better access
to health care, which helps to accelerate the growth and development of
children (Bogin, 2021). At the same time, urbanization brings negative
factors: deterioration of the environmental situation, light pollution
and information overload increase stress levels, a sedentary lifestyle
leads to physical inactivity. The contradictory effects of urbanization
lead to a paradoxical situation: urban children, demonstrating higher
anthropometric indicators, have reduced somatic health parameters
compared to their rural peers.

The study is devoted to the study of the impact of urbanization on the
somatic health and physical development of children in urban (Pavlodar)
and rural areas (Zhelezinka village). The functional parameters (Quetelet
index, Robinson index) of children aged 8—9, 1112, 14—15 were analyzed.
The data show that urban children aged 8-9 have higher indicators, but
by adolescence the differences are reduced. The level of somatic health of
rural schoolchildren is lower, as they may experience a lack of calories
and microelements (iron, iodine) with high natural physical activity.

Key words: acceleration, Quetelet index, Robinson index,
urbanization, children, adolescents, physical development.
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GROWTH REGULATORS AND NANOPREPARATIONS
FOR SUSTAINABLE CROP PRODUCTION
IN NORTHERN KAZAKHSTAN (REVIEW)

The article considers approaches of using growth regulators
of different origin and their role in ecologization of crop production
in Northern Kazakhstan. The study of possibilities to increase the
sustainability of agricultural crop production in arid conditions of Northern
Kazakhstan with sharp temperature changes during the growing season
and high level of industrial soil pollution (especially in Pavlodar region)
is extremely relevant. The review analyzes domestic and foreign studies
on the use of growth regulators to increase plant resistance to stress
factors of different nature, induction of protective properties of plants,
acceleration of fruit ripening, increasing the content of valuable substances
and, most importantly, increasing the yield characteristics of cultivated
crops. Nanopreparations also have great prospects, which positively
proved themselves in conditions of soil contamination with toxic metals, as
well as in plant protection against phytopathogens. But despite the great
advantages of using nanopreparations in agriculture, there are very few
such studies in Kazakhstan.

At present, when environmental problems are increasing every year,
the reduction of pesticide load on ecosystems through the use of bio- and
nanopreparations to increase the overall nonspecific resistance of plants
to adverse factors of biotic and abiotic nature is of particular importance.
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The use of the possibility of ontogenesis management and yield
increase under conditions of aggressive environmental factors is important
for the development of techniques for modeling, programming and
forecasting of agricultural plant yields. The study of best practices and
implementation in the production of northern Kazakhstan will increase the
sustainability of agriculture in the zones of risky farming and will contribute
to improving the efficiency of agricultural production.

Key words: growth regulators, biopreparations, nanopreparations,
yield, stability, stress factors, efficiency.

Introduction.

Management of growth and development of agricultural plants is an actual
problem of agricultural science, it is connected with high theoretical and practical
importance of this direction.

Under the action of growth regulators, directional changes occur, leading
to an increase in the efficiencyof nutrition, intensification of photosynthesis,
metabolic processes, andcellregeneration [1; 2]. Todate, a lot of data
havebeenaccumulatedonthepositive effect of growthregulators onthestimulation
of plants’ own immunity, i.e., in this case, they solve plant protection problems
by inducing complex nonspecific resistance to diseases of bacterial, fungal, and
viral origin [1; 2].

The relevance of the introduction of growth regulators in domestic crop
production is associated with the adoption in 2013 of the concept of transition
to a green economy in the Republic of Kazakhstan, in which it was noted that
agriculture in Kazakhstan has a significant growth potential due to large land
resources and the quality of agricultural products [3].

Growth regulators stimulate greater nutrient uptake while not being a feed,
increase photosynthetic potential and net photosynthetic productivity, are harmless
and available [4].

The literature shows that growth regulators, regardless of chemical
composition, have a similar mechanism of action at the level of physiological
reactions; they activate plant growth, increase biomass accumulation due to more
active growth of leaf apparatus, and increase the content of trace elements [1].

Growth stimulants nowadays help to solve many problems of modern crop
production and allow increasing the profitability of agricultural crops even in
difficult unfavorable growing conditions, such as soil salinity, aridity, temperature
variations, presence of toxic metals in soils, etc. [2]. Growth regulators are of great
importance in relieving stress caused by pesticides [1].
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Many scientists have shown that under stress conditions under the action
of plant growth stimulators, energy redistribution for stress relief occurs and, as
a result, nutritional functions are restored [5]. In addition, it is established that
plant growth regulators have a positive effect on the formation of product quality.
Numerous literature sources confirm the effectiveness of the stimulating effect
of growth regulators on the rate of seed germination, growth, development and
productivity of various plants [6].

The use of biopreparations is currently of great interest to the world
community, this is primarily due to the growing environmental crisis
in the world [7]. One of the most important advantages of using biopreparation
in agricultural crop production is its safety. Thus, according to many researchers,
biopreparations act as a biosafe alternative to chemical pesticides, and their
widespread use will contribute to reducing the use of agrochemicals [8].

Recently, the decline in land fertility, high anthropogenic pressure on natural
systems and climate change have been a big problem for agriculture [7].

The purpose of this review was to analyze the prospects for the use of growth
regulators for the conditions of Northern Kazakhstan.

Materials and methods

The data was searched and reviewed in Kazakhstani scientific publications
and in search databases such as Google scholar and the website of the American
Chemical Society (pubs.acs.org ) and the website is owned by Elsevier Publishing
(www.sciencedirect.com ) for the last 15 years.

Results and discussions

Effect of growth regulators on yield and product quality

Obtaining high yields and high quality of products are the main goals of
agricultural crop production. According to many authors, North Kazakhstan is a
zone of risky farming, climatic conditions are not always favorable for obtaining
stable yields, which requires the need to use methods that could increase yields
and plant resistance to different natural conditions [9].

In the studies of Shalygin A. A. A., Tedeev A. A., who studied the effect of
growth regulators on yield and grain quality of winter wheat of three varieties and
on leached fertile soil of the foothill zone showed that foliar treatment of crops
with «Sapress» growth regulator at a dose of 0. 3 I/ha provides an increase in net
photosynthetic productivity of wheat by 0. 64—0. 69 t/ha, respectively, and the
yield of wheat by 0,3 1/ha provides an increase in net photosynthetic productivity
of wheat by 0.64—0.69 t/ha, respectively, and the yield of all the varieties studied
increased by an average of 21 %, in addition, a positive effect on the quality of
products and the weight of 1000 grains, and the content of gluten and protein [10].
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Dzhemaledinova I. M. and Evseenko 1. A. in studying the effectiveness of
the use of growth stimulants «kECOSIL» and «Silk» in the cultivation of cereal-
legume mixtures in the conditions of agrobiological station SKSU named after
M. Kozybaev Northern Kazakhstan showed that the se treatments had a significant
impact on both yield and quality of products. Seed treatment with ECOSIL
preparation showed the highest efficiency [11]. At its application, according to
the data of Jemaledinova I. M. and Evseenko I. A. drymatter yield was: in oat-pea
mixture — 50.71 c/ha, which exceeds the control by 5.9 c/ha; in barley-pea mixture
— 53.02 c/ha, which exceeds the control by 6.25c/ha; in wheat — pea mixture —
58.07 c/ha, which exceeds the control by7.63 c/ha [12].

According to the studies of Tulkubaeva and Vasin, conducted in the conditions
of Northern Kazakhstan, the yield of spring rapewhen using the preparation
«Zirkony increased by 3.5 c/ha, in addition, and oil yield in the variant with Zirkon
exceeded the control by 1.5 c/ha [4].

Good results were obtained with the use of microbial preparations based on
nitrogen-fixing bacteria. Dzhaparov R. Sh. and others in their studies conducted in
the dry-steppe zone of West Kazakhstan region on the use of preparations based on
associative nitrogen-fixing bacteria on spring wheat plantings found that the use
of biopreparation increased productive stalk growth when using Flavobacterin by
17.7 pes/m?, Rizoagrin — 19.4 pcs/m*and Azorizin — by 17.5 pcs/m? and increased
the yield of this crop. [11].

In the studies of Tlepov A.S., conducted in the West Kazakhstan
ATU established a positive effect on increasing the yield of chickpea as a result
of biopreparations «Rizotorfin» or «Flavobacterin». According to Tlepov A. S.
chickpea grain yield as a result of mineral fertilizers and biopreparation increases
by 22-51 %. On the background without nitrogen fertilizer (P30K30), the effect of
application of «Rhizotorfiny is 35 %, «Flavobacterin» — slightly less —28 % [12].

The advantage of using plant growth regulators of different origin has also
been proved in numerous world studies [1].

Under the influence of potato planting treatments with preparations based
on amino acids, the increase in productivity amounted to 20-30 %. In addition,
these treatments affected the interphase period of plant development, which was
reduced by 20 % and as a result, the vegetation period was reducedby5—10 days
on average [13].

In addition, the positive effect on potato yield of treatments with preparations
based on traditional phytohormones, suchasindole-3- butyric acid and gibberellic
acid, as well as solutions of preparations of natural origin, such as yeast extract,
garlic extract, and green tea extract, has been proved [14].
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According to the data of Anikina I.N.and Isayeva K.S., obtained as a result of
research conducted in Pavlodar region, it was found that the use of foliar treatment
of potatoes in the phase of budding preparation based on black nightshade increases
the average yield of potatoes up to 41.5 % [11]. At the same time, the number of
tubers of food fraction increases by 47.6 %, seed fraction by 35.3 % [8].

As a result of using MERS, a Kazakhstani preparation based on plant
substances, according to Usmanov S., an increase in the yield of spring soft
wheat on rain-fed land was obtained — 3-3.5 cwt/ha, on irrigated raw cotton —
10-20 cwt/ha, potatoes and vegetable crops — 150-300 cwt/ha, fruit and vineyards
—100-150 cwt/ha, fodder crops — 100—-150 cwt/ha, while the yield of marketable
products increased by 14—18 %, dry matter by 12-22 %, and the content of
vitamins, sugars, and nutrients by 8—10 %; reduced nitrates by 32—37 %; shortened
crop ripening times by 10-12 days; prolonged photosynthesis by 5—12 days in
drought conditions and biomass accumulation by 20—40 % [7].

Effect of growth regulators on plant defense functions

For successful intensification of agriculture, science faces the need to solve
multifaceted tasks that are not limited to increasing gross yield [15].

In particular, alternative approaches for effective plant protection are needed
to reduce the amount of chemical plant protection products. In this regard, aspects
of the use of plant growth regulators with a versatile spectrum of action are of
particular relevance.

It is proved that some preparations are effective immunomodulators, and
some preparations have fungicidal action, their use together with chemical
fungicidal preparations allows reducing the rate of consumption of the latter
by 25-30 %, which will contribute to the ecologization of food production and
increase profitability, since fungicides are much more expensive than most growth
regulators [7].

In this regard, the requirements for the potential of growth regulators are
currently increasing worldwide and there is an ever-increasing interest in the use
of plant growth regulators with immunostimulatory effects [1].

Nowadays, the use of biologically active substances to increase plant adaptive
properties and resistance to biotic andabiotic environmental factors is of particular
importance. According to the studies of Poliksenova V. D., in plants, under the
action of inducing agents, multiple defense responses arise, resulting in the
creation of certain physical and chemical barriers that impede pathogen infection
and development [15].

It is now becoming clear that the defensive response of plants to pathogens
is regulated not by a single signaling cascade, but through a complex network
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of different signaling pathways that are directed by different signaling molecules
and interact with each other.

Microbial preparations are the most widespread among biopreparations both
in the world and in Kazakhstan [11; 12]. Rhizosphere bacteria aremost often
used as a source of exotoxin proteins, as well as various types of antimicrobial
substances [15]. The Vissey study demonstrated the ability of Agrobacterium spp.
Enterobacter spp., Azospirillum brasilense, Bradyrihizobium spp. and Rhizobium
legominosarum to produce the hormonal substance indole-3-acetic acid (IAA),
which triggers not only the mechanisms causing root growth stimulation, but also
biocontrol [16].

Bacteria can closely interact with the host plant, thus can be effective
biocontrol agents in sustainable agricultural production. Soil bacteria exhibit
antifungal properties due to the production of various enzymes that are part of
their lytic system and allow absorption of hyphaes as nutrient substrate [15]. In
the conditions of Kazakhstan, microbial biopreparations have also shown their
effectiveness on various crops in enhancing growth processes and protection
against phytopathogens [11; 12].

The widespread use of bacterial preparations in agricultural production is
primarily due to the ability of bacteria to mobilize nutrient elements from hard-
to-soluble complexes in the soil, so these preparations were long called bacterial
fertilizers, later it was found that their potential is much wider. In addition to the fact
that the ability of bacteria to produce hormonal substances has been established,
they also act as sources of biofungicides. In this regard, their application not
only increased plant growth and development indicators, but also enhanced plant
resistance to both abiotic and biotic factors [15; 17].

Not only bacterial preparations, but also microbial preparations based on
trout fungi, fungi of the genus Fusarium, symbiotrophic endophytic fungi, etc.
act as resistance inducers. [15; 18].

Currently, there is also growing interest in biological products based on
biologically active plant substances, the effectiveness of which has been repeatedly
confirmed. Products based on plant raw materials are effective not only for
increasing crop yields, but also as inducers of resistance to aggressive biotic and
abiotic factors. One of the advantages of plant-based preparations is that plants
contain a wide range of biologically active substances that have a beneficial effect
on the plant organism in several ways at once. Plant-based preparations have long
been successfully used in plant growing, but at this stage, they are not widely used
in production. [4; 7]. Many publications have confirmed the immunomodulatory
role of plant preparations [7; 8; 9].
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Stimulation of the plants’ own immunity (phytoimmunocorrection) allows
plants to induce complex nonspecific resistance to many diseases of fungal,
bacterial, and viral origin, as well as to other adverse environmental factors
(drought, low- and high-temperature stresses) [1].

The use of nanoparticle-based preparations in plant cultivation

Nanotechnology has become a valuable tool in agriculture, as it enables the
creation of sustainable plantations and precision farming [17].

One of the promising directions in the context of sustainable agriculture is
the use of innovative nano-fertilizers. According to many researchers, the use of
nano-fertilizers increases crop yields while significantly reducing environmental
damage. When nano-fertilizers are used, the bioavailability of nutrients increases
due to the high specific surface area of nanoparticles, their small size and high
reactivity [17].

Due to the gradual release of nutrients into the soil when nanoparticle-based
fertilizers are used, there is an increase in nutritional efficiency and reduction in
fertilizer application compared to conventional fertilizers, which contributes to
the reduction of soil contamination [17].

A study by Galdopodrpora et al. (2021) showed that treating pearl millet seeds
with zinc oxide nanoparticles at a concentration of 50 ppm significantly improved
germination and viability, plant height, and the wet and dry weight of seedlings.
In addition, seed treatment and leaf spraying reduced the incidence of downy
mildew in millet by 35 % compared to the untreated control. The authors also
found that nanoparticle treatment significantly increased the activity of peroxidase,
phenylalanine ammonia-lyase, lipoxygenase, and polyphenol oxidase compared
to the untreated control. As a result of the studies, it was concluded that treatment
with ZnO nanoparticles not only stimulates plant growth but also induces systemic
resistance of pearl millet against S. graminicola [17].

Good prospects are opened with the use of metal nanoparticles in the fight
against abiotic stresses that negatively affect the development and yield of
agricultural crops. Among abiotic factors a special place belongs to the problem
of salinization. The lack of fresh water in the world is increasing every year and
the use of salt water for irrigation in arid regions is not uncommon, while the
soil is increasingly salinized and salts accumulate in the root zone, which causes
suppression of plant growth. And solving this problem with nanoparticles seems
very tempting [18].

Thus Wahid et al. 2020 described the results of studies confirming the
beneficial effects of metal nanoparticles on tolerance to abiotic environmental
factors. In these studies, it was shown that silver nanoparticles created with
wheat extract helped to reduce the deleterious effects of salinity on wheat crop
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by changing the concentration of «abscisic acidy», ionic homeostasis and defense
mechanisms including both enzymatic and non-enzymatic antioxidants [19].

Zaki et al. showed that application of silicon nanoparticles to lupin plants
increased growth, yieldand oil content. The authors found that adaptation to salt
stress was due to an increase in photosynthetic pigments, osmolytes (proline,
solublesugars, freeaminoacids), antioxidant molecules (phenolsand flavonoids),
membrane stability index and antioxidant enzymes (catalase, superoxide dismutase,
peroxidase and glutathione reductase) [18; 19].

A large number of studies prove the positive effect of nanoparticles on
alleviating water stress for different crops [20]. Al-Selwey, et al. showed that
exogenous application of ZnO NPs and SiO2NPs significantly improved the growth
performance of potato under water deficit conditions. Foliar foliar application
of ZnONPs (100and 50 mg/L) and SiO(2) NPs (50 mg/l) of potato plants under
water deficit conditions resulted in overcoming oxidative stress in potato plants by
stimulating the increase in the activity of antioxidant enzymes such as superoxide
dismutase, catalase, ascorbate peroxidase and polyphenol oxidase [20].

Conclusion

Thus, many researchers have confirmed that the introduction of growth
regulators and nano-preparations in agriculture allows to solve the main problems
of crop production at low cost: to increase yield and its quality, to protect
plants from diseases, toxic pollutants and adverse weather and soil conditions
and to reduce recommendations and fertilizers. It has been established that the
effectiveness of growth regulators depends largely on soil-climatic and agro
technical conditions. In addition, has obtained encouraging results of application
of nano-preparations for solving various problems of crop production.

In this regard, the review analyzes the results of world and domestic research
aimed at improving the efficiency of agricultural crop production in the conditions
of Northern Kazakhstan. This direction is of great practical importance, in this
regard, research on the use of growth regulators and nano-preparations should be
continued. Wider introduction of them in the production of North Kazakhstan, will
contribute to a more effective solution to the issues of increasing yields, quality of
products, reducing the harmful effects of biotic and abiotic environmental factors.
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COJITYCTIK KABAKCTAHIATBI TYPAKTbI
OCIMAIK HTAPYAIIBIJIBIFBI YHIIH ©OCY PETTEI'THITEPI
MEH HAHOITPEITAPATTAP (IOJIY)

Maxanaoa wwiey meei apmypi ecy pemme2iuimepin natloaiany
macindepi oscone onapoviy Coamycmik KazaxcmaHHvly 6CiMOIiK
Wapyauibliblebll IKOL02UAIAHObIPYO0Abl PONI KAPACMbIPbIIZAH.
Coamycmik Kazaxcmanmuly Kypeax scaz0aublHoa ayblil Wapyaubliblabl
OcimOiK wapyauiblivl2biHbIH MYPAKMbLIbIZbIH APMMbIPY MYMKIHOIKMEPIH
BecemayusivlK Kezeyoezi memMnepamypanvly OKblC 632epyiMeH JicaHe
MonvlpaKmoly OHOIPiCMIK Kai0blKmapmen J1aCmanyvlh 3epmmey
(acipece Ilagnodap obavicvinOa) eme 63exkmi 6oabin maodwviiadsl. Lllonyoda
OCIMOIKMEPOiH aPMYPIi CURAMMAZbL CMpecc PaKmopaapbina me3imMoLiciH
apmmulpy, 0CiMOIKmepOiH KOpeaHvlu Kacuemmepin UHOYKYUILAY,
arcemicmepOin Nicyin dcedendemy Yuin ecy pemmeiuimepin natoaiary
ooubiHWa, 6agansl 3ammapobiy KYPAMbIH APMMbIPY HCIHe eH 6ACmbICbl
ecipineern 0axkwvli0apOvly OHIMOLNIK CUNAMMAMALAPLIH APMMbLPY
JHCAUBLIHOA OMAHODIK, JHCIHE wemendix 3epmmeyiep maidaHobl.

Convimen Kamap monwslpaKmely yivl Memaioapmen 1acmany
Jacazoaunapuvloa, dcane ocimoikmepoi pumonamoeenHoepoeH
Kop2ayoa HAHONpenapammdapobly blKNAibl OH 031el10e2eH HCIHE
yaken nepcnexkmueanapea ue. Bipax aywvin wapyautvlivieblnoa
HaHonpenapammapowvl KOA0AHYObLY YIAKeH apMmulKUblLIbIKMAPbIHA
gapamacman, KP-0a mynoai sepmmeynep eme az. Byeinei mayoa
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IKONOUABLK, NPOOTEMANAP IHCHLIL CAILIH APMBIN HCAMKAHOA, OUOMUKATBIK
JHCoOHE AOUOMUKANBIK CUNAMMAZbl KOIAUCHL3 (PaKmopiapea ecimoikmepoiy
JHcannvl CneyuuUKanbIK emec mesiMoiniein apmmulpy Yuin Ouo - JHcaHe
Hanonpenapammapobl NAUOAIAHy ApKblibl IKOACYUeepee NeCTUYUOmMIK
JHCYKMeMeHI azaumy maciioepi epexuie Manbi3ed ueneHeol.

Ayvlnwapyaublivlk 6CiMOIKmMepiniy OHIMOILNIeIH MoOdenboey,
bazoapnamanay scare Oodcay 20icmepin 23ipiey YuliH KOpulaeaH
opmansly azpeccusmi pakmopaapuvl #a20alblHOd OHMO2eHe301
pemmey JHcaHe OHIMOLLIKMI apmmuelpy MYMKIHOICIH Natloaiany eme
Magvi306l Manwbizovl. O3biK maoicipubenepdi sepoeney scane Conmycmix
Kaszaxcmannviy enoipicine eneizy Keniiciz e2iHWiniK atmMakmapbiHoaesl
ayvlil WapyaulblibleblHbll MYPAaAKMblibleblh APpMmulpadsl JHCIHE
ayvll Wapyauvliviebl OHOIPICiHIY MUiMOiniciH apmmulpyzda
bIKNan ememin OOAAOHL.

Kinmmi ceszdep: ecy pemmeciwumepi, 6uonocusansvlx sammap,
Hanonpenapammap, OHIMOLNIK, MYPAKMbBLILIK, cmpecc GaKmopiapbol,
MUIMOLNIK.
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PET'YJIATOPBI POCTA U HAHOIIPEITAPATBI
JIJISI YCTOMYUBOT O PACTEHUEBO/ICTBA
B CEBEPHOM KA3AXCTAHE (OB30OP)

B cmamve paccmampusaromcs nooxoovl K UCHOAb30BAHUKO
pezyisamopos pocma pa3iuiHo20 NPOUCXONHCOEHUS U UX POTb 6
akonoeuzayuu pacmenuesoocmea ¢ Cesepnom Kaszaxcmane. Hzyuenue
803MOJCHOCEU NOBLIULCHUS YCMOUYUBOCIU PACEHUEB00CMBA 8
sacyuausvix yenoguax Ceseprnoco Kasaxcmana ¢ peskumu nepenadamu
memnepamyp 6 meueHue 6e2emayuoHHO20 NEPUOOd U 8bICOKUM YPOGHEM
NPOMBIUUIIEHHO20 3a2psA3HeHUs nous (ocobenno 6 Ilagnodapckou oonacmu)
AGNACTCSL UPE3BLINAUHO AKMYATbHBIM.

Cepus Xumuro-6uonoeuveckas. Ne 3. 2025

B 0630pe ananusupyiomca omeuecmeennvie u 3apybdedscrule
uccned08ans NO UCHONb306AHUIO PEYISIMOPO8 POcma OJisl NOGbIULEHUS]
VCMOUMUBOCU PACMEHUL K CIPECCOBbIM (haKmopam pasiuiHou npupoobl,
un B 0630pe npoananusupoeansvi omeuecmeennvie u 3apyoedxcuvle
UCCIe008aHUA NO NPUMEHEHUIO Pe2YNAMOpPO8 POCMA Ol NOGLIUUEHIUS.
VCMOUMUBOCU PACMEHUL K CIPECCOBbIM (haKmopam pasiuiHou npupoobl,
UHOYKYUU 3AUWUMHBIX CBOUCME PACMEHUN, YCKOPEHUs CO3PEe6aAHUS
NI0008, NOBbIUEHUS COOEPIAUCAHUSL YEHHBIX GeUeCmE U, Ymo Hauboiee
BAICHO, NOBLIUEHUA YPOACAUHOCU BbIPAWYUBAEMBIX KVabmyp. bonvuue
nepcnekmussbl UMelom makxdice HAHonpenapamol, KOmMopwvle Xopouio
3apeKomMen008an cebs 8 YCi08UAX 3aePA3HEeNUs NOYE MOKCUYHbIMU
Memaniamu, a maxdce 8 sawume pacmenuti om gumonamozenos. Ho,
HecMompsi Ha 60abUUUEe NPEUMYWECBA UCNOb308ANUSL HAHONPENAPaAmos
6 cenbckom xo3saticmee, ¢ Kazaxcmane makux ucciedo8anuii ouens Mao.

B nacmosuyee spems, koeda skonocuueckue npodnemvl ¢ Kadcobim
2000M YCUAUBAIOMCA, 0COO0€e 3HAYEHUEe UMeem CHUICeHUe NeCTNUYUOHOU
HA2PY3KU Ha IKOCUCIEMbL 30 CHen UCNOAb308ANUS OUO- U HAHONPENAPamos
0151 nogvluie s odujeli Hecneyu@uueckoll YCmouuugoCcmu pacmenuti K
HeONa2onpUsmMHbIM Paxmopam OUOMuULecKoll U adUOMULECKOU NPUPOObL.

Hcnonvsosaniie B03MOIACHOCIUYNPAGTEHUSA OHINMO2EHE30M U NOGbIUUEHIUS
VPOdACAUHOCIU 8 YCTIOBUSX A2PECCUBHBIX haKMOPO8 OKpydcaroujeli cpeobl
BAJICHO 01 PA36UMUSL MEMOO08 MOOCIUPOBAHUS, NPOCPAMMUPOBAHUS U
NPOCHOZUPOBAHUS YPOIUCAUHOCHU CENbCKOXO3AUCTNEEHHBIX PACMEHU.
H3yuenue nepedo6oeo onvima u énedpenue e2o 6 npouzsoocmso Cesepnozo
Kazaxcmana nogvicum ycmouuusocms cenbCko2o XO03AUCMEA 8 30HAX
PUCKOBANHHO20 3eMmaedenuss u byoem cnocodocmeosams noGulULEeHUIO
appexmusnocmu cenbCKOXO3AUCMEEHHO20 NPOU3BOOCMEA.

Kniouesvie cnoea: peeyaamopul pocma, buonpenapamul,
HAHONPenapamal, YPOACAUHOCMb, YCIMOUUUBOCHb, CHIPECCO8ble PAKMOpb,
agppexmugrnocme.
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KA3AKCTAHHbIH CONTYCTIK-LbIFbICHIHAAFbI
XKA30bIK BUGAN ®UTOMATOMEHOEPIHIH
MAYCbIMAbIK XXOHE KeMmXblgblK AUHAMUKACHI

Byn maxanaoa Kazaxcmannviy conmycmik-uibl2blCblHOA JHCA30bIK
buoail ecicmepinde Kesz0ecemin umonamozeHOepoiy MaycbiMObIK
JIcone KONIICLLIObIK 0aMy epeKulenikmepi Kapacmeoipblizan. 3epmmey
arcymoicmapul Ilagnooap ob6avicolnbly apmMypai madOuU-KIUMammablk,
aumaxmapwinoa 2023-2025 scvinoapei scypeizindi. 3epmmey 6apbicbiHOa
ouoall 0aKwvLIOaApbIHbIY DUMONAMONLOSUATIBIK HCAZOAUBIHA dcep enmemiH
Hezizel (hakmopnap awmvlKmanvin, gumonamozenoepoiy mapanyvl MeH
0amy KapKblHObLIbIRbIHIH KIUMAMMbLE HcA0AUIapMer OAUIAHbICY
AuKLIHOANObL.

DumonamonocusblK MOHUMOPUHE Hamudiceaepi DoubIHwa He2izel
¢umonamozcenoep peminoe Fusarium, Bipolaris, Alternaria, Septoria srcone
Puccinia myvicmapueina sccamamoii caHblpayKyaiakmap mipkenoi. Amanean
namozeHoepoiy mapanyvl MeH 3aKbIMOaHy OeHeelli aya memnepamypacsol,
AHCAYLIH-ULAULIH MOTULEDT JHCIHE MONBIPAK bLAZAIObLIbIZbL CUAKNIbI
2uUOpomepMusIbIK (pakmopaapea mikeneti mayenoi eKeHi aHbIKManobl.

3epmmey Hamuoicenepi scazovlk 6udatl e2icmepiniy PUMoCcanumapvly
MYPaAKMbLAbLIZbIH APMMBbIPY YUWIH a2POMeXHUKAIbIK Wapaiapobl
OHMAULAHOBIPYOLIH MAHBI30bLIbIEbIH Kopcemmi. COHbiMeH Kamap,
GumonamozenOepoiy OUHAMUKACHIH MYPAKmbl OAKbLIAY MeH 0ep Ke3iHoe
AnobIH ALY WAPANapsll JHCYP2i3y OHIM Canacvl MeH KOlemin cakmayouvly
Heeizei memiei 00bIN MAOLIIAMbIHLL 021€10EHOI.

Kinmmi ce30ep: scazovik 6udail, pumonamoeenoep, mamvip wipiei,
cenmopuos, Koyvlp mam, aremepHapuos, Ilagnooap obnvicel, azpoyenos
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Kipicne

bunait — Kazakcran PecrmyOinkachIHBIH ayMarblHIa ©CIPIIETIH HETi3Ti
A3BIK-TYJIK JaKbUIIApbIHBIH Oipi Oonbim Tabbuiansl [1]. By makeuiner ecipy
GapbIChIH/A )KEPTUTIKTI aCTHIK OHAIpYIILIep OipKaTap Macesenepre tam 00aisl,
OJIap/bIH KaTapblHAa KOJaliChl3 TONBIPAK-KIMMAT JKaFAaiiapbl, COHBIMEH KaTap
eTiCTIKTEpre Kayil TOHJIpIl, OHIMHIH a3aloblHa YKOHE CalachIHbIH TOMEH/ICYiHe
OKEeJIeTiH 3USHAbI OpraHu3M/ep KelleHi Oap.

OciMAiKIeH KOPEKTEHETIH XoHAIKTEp — puTodarrap »oHe O©CIMIIK
aypyJIapbIHBIH KO3IBIPFBIIITAPBl arpodKOKYHeslepaiH axslpamac 0eiri
Goutbin TaObUTaNEl. DPuTOdarrap MeH (UTONATOreHAEP/IH KOFAphl CaHbI aybII
[IapyallblIbIFbl OHIMJIEPIHIH carackl MEH OHIMIUIITIH TOMEH/AeTeli. Onemie
XKBIJI CallblH 3USTHKECTEp MEH OCIMAIK aypyJiapbl cayJlapblHaH a3bIK-TYJIK
JMAKBULIAPBIHBIH dJICYeTTi oHiMI 25 %-maH actam sxoranansl [2; 3]. Meicasl,
3USHKECTEP/IiH JKammaid KeOer KbUIIAphl JKa3bIK OUTaWIbIH ©HIMJIIIIr
23,2 %-ra neilin TeMeHAeHi, al dNUPUTOTHUS KBULAAPHI aypyJapaaH
40,0-60,0 %-ra neitin xoranymnap Oaiikanaznsl [4; 5]. Connaii-ak »xa3abIK Ouaii
TYKBIMJIAPBIHBIH (UTOCAHUTAPIIBIK OAaKbUIAYBIHBIH JKETKUTIKCI3AITT OJIapIbIH
caracbIHa Kepi acep eTei.

YKa3znpik Ounaii eHIMIHIH 1eCTpyKTHBTI OMOTa1aH KeJIETIH IIBIFbIHAAPbIHBIH
QJIJIBIH ATy YIIiH arpoOMOIIeHO3/1apAaF bl (PUTOCAHUTAPIIBIK XKaFJal IbIH KAJIBIIITACy
3aHJBUIBIKTAphl JKOHIHAET] aKImapaTThl YHEMI KaHAPTHIN OTHIPY KaxeT. Ocbl
MaJliMETTep Heri3iHje KOopray Iapajiapbl KOCIApJIaHbIIl, YHBIMIACThIPbUIA/IBL.
Atan aiiTkanaa, Oujaid arporeHO3/1apbIHIaFbl KOHIIKTEPIIH TYPIIK KYpaMbl,
oJap/bIH Oip OMOTONTAaH eKiHIIICIHE KOIlTyi, 03apa JKoHEe OCIMJIIKIICH dpeKeTTeCyl
TYypaJIbl JKETKITIKTI AepeKTep OOIyhI THIC.

®duToCaHUTAPIIBIK JKaFIaliabl Oaranay MaKkcaThIH A a3/IblK Onali ericrepine
3epTTey )yMmbicTapbl KasakcTaHHBIH conTycTik-mbiFbickiaaa (I[1aBmonap
OOJIBICBIHBIH, MBICAJIBIH/A) XKYPri3inai, ce0edi Oy eHip pecrryOnKasarbl OChl
JAKBUIIBIH HET13T1 aCThIK OHIIPETIH aiiMaKTapBIHBIH Oipi OOJBIT TaOBLIAIBI.

Matepuangap MeH dicrepi

KazakcTaHHBIH CONTYCTIK-IIBIFBICBIHAAFbI JKa3/IbIK OMIal IbIH JeCTPYKTHBTI
6uotaceH (purodarrap MeH QuronaTorenaepai) MonuTopunrrey IlaBmogap
OOJIBICHIHBIH YJT1I1 MapyambUIBIKTapbIHAA KYPriziiai. OUTocaHUTapIbIK
MOHHUTOPHHT MaKCaTbIH/1a OOJIBICTBIH SpTYpJli O6JIKTepiHe OpHAIACKaH HEeri3ri
6unaii erinerin aynannap (Illep6akrter, Ycenen, XKenesun, Tepenkes, Epric,
AKTOFail) TaHIAIBIN anblHAbL. Byl aynanmaap KIMMATTHIK JKaFaaiiaphl, 6CiMIIK
YKaMBUIFBICHI J)KOHE T€0JIOT MSUIBIK KYPBUTBICH! OOMBIHIIIA €PEKIIIEIICHE/1i, COH/IBIKTaH
OJIap/IbIH TOTIBIPAK KaMBUIFBICBIHBIH SPTYPIILUIIT e COFaH ColiKec Kenei.
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AbdporeHzi Hemece Kanblpak-cabak WHPEKIHUsIapbIMEH 3aKbIMIaHYy bl
ecenKke any yuriH opOip 25-50 kamam caiteia 10 ynTigeH agbslHABI, op YiTiAe
10 cabak (xambipak) 6onnmel. Erep aypy Oipkenki TapanraH kargaiina Oosica,
YJIT1Iep ajKaNThlH Ke3 KeJTeH jKaFblHaH YIIOYPBIII HeMece TOPTOYpHILI
CchI30achIMEH aJIBIHABI — ajiKall meTiHeH 25—50 M mieridim, ericTik iIIiHe
200-300 M TepeHmiKKe ACWiH Kipim, aj aypy OIIAKTHl TYpAe TapairaH Ooca,
YIITiep maxMaTTHIK TOPTIMIIEH HeMece ajKal AUaroHalli OOWBIHINA alTbIHIH [6].

XKaznblk OupaiaplH GUTOMATOreHJepMEH 3aKbIMIAHYBIH €CeIKe
ary TOCT 12044-93 «AypymnapMeH 3aKbIMIaHy JOPEKECIH aHBIKTAY 9IICTEpi»
CTaHIApTHI OOMBIHIIA KYprizinmi [7].

OUTONATONOTHAIIBIK OaFaiay eKi Heri3ri KepCceTKill OOWBIHIITA aHBIKTAIIBL:
aypyJbIH TapaJIbIMbl )KHE aypyIbIH 1aMy KapKbIHIbUIBIFBL.

AypynbH Tapary neHreifi keneci popmyna Ooifprama ecentenmi [8]:

P—n><100
= ,

MYHJIaFbl N — ChIHaAMajapiarbl 3aKbIMJAHFaH ©CIMIIKTEepIiH (Hemece
MYILICJICP/IiH) CaHbl, JaHa;

N — chiHaMasapIaFbl KBl OCIMIIKTEP CaHbI (aypy JKOHE cay OCIMIIKTePIiH
JKUBIHTBIFBI), 1aHA.

Aypynpia namy aeHreiii (R) keneci popmyia GoiibiHIIa ecenreni [8]:

2 (nb)

R=5—,
xn

MYHJarbl X(nb) — 3aKpIMJaHFaH OCIMIIKTEp CAHBIHBIH OJap/bIH COHKeC
3aKbIMIaHY JOPEKECiHE KOOCHTIHAUICPIHIH KOCHIH/IBICHL;

¥n — chlHamajapaarbl 3aKbIMIAHFaH ©CIMAIKTEpIiH Hemece Oipacit
3aKbIMJJAHFaH MYIIEJIep/IiH Kbl CaHbl, AaHa.

3aKpIMIaHy JOpeXkKeciH Oarajay VIIiH MIApTThl Oarajay IIKaiaiapbl
KOJIIaHBUIBI [8; 9].

AypyIibIH 1aMy KapKbIHIBUIBIFbI TAlbI30€H KopceTini. bamapik Oaranay bl
NalbI3/IBIK KOPCETKIIIKE aybICTHIPY YIIiH Keseci popMyria naiaatanbuias [9]:

R:[@XZn]XlOO,
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MyHIaFrbl X(nb) — 3aKbIMIaHFaH ©CIMIIKTEp CAaHBIHBIH aypyIbIH HaMy
OarutbIHa KOOSHTIHIIIepiHiH KOCHIH/IBICHI,

¥n — chlHaMajapIarbl 3aKbIMIAHFaH OCIMIIKTepHIiH Hemece Oipaeit
3aKbIM/IAHFaH MYIIEIeP/IiH Kbl CaHbl, JaHa;

A — Oaranay HIKaJIaChIHIAFbI €H KOFAPFbI OallI.

3epTxaHaIbIK 3epTTeyep kanmsl Kaosurmanrad [ OCT tanxanrapbeiaa jxoHE
TOMEHJIETI 9MiCTepre ColiKec KYPTri3iili: arponeHO3 apIblH KaFIailbl MCH
JMAKBUIIBIH OHIMIUIITT ©CIMIIKTIH (EHOJOTHAIBIK JaMy (a3anapsl OOWbIHIIA
AHBIKTAIBT, TYKBIMHBIH HaTypackl — [ OCT I1042-80 ctangapTsl O0MBIHIIA; OHIM
IIBIFBIMBI cTaHAAPTTH (14 %) purFanaeuieik ieH 100 % Tas3aimblkKa KenTipimin
€CeTITeN/Ii; OHIM KYPBUIBIMBI OCIMAIKTEeP/IIH KEKe Talfay oAici apKbUIBI CHOII
yirinepiage 6aramassl [9]. OciMIIik ChBIHaMaIaphl €ceTke ay KyH/Iepi aJbIHbII,
«TopaiirsipoB yauBepcuteTi» KEAK BruonorusibIk 3epTTeyiep 3epTXaHaChbIHBIH
THICTI ka0 IBIKTAPBIH/A TAJAH IBL. OCIMIIKTEPIIH XKep YCTi OOIIriHiH )KOHE TaMbIp
XKYHeciHIH Maccachl aHAJTUTHKAIBIK Tapas3blulap/a eJIlley apKbUIbl aHBIKTaJIIbL.
ATBIHFaH AepeKTepiH MaTeMaTHKanblK oHueyi b. A. JlocnexoB omicremeci
OotipramIA KYprizimmi [10]. DKCIepuMeHTTIK AepeKTepAiH TUCTICPCHSIIBIK KOHE
koppermsusutbK Tanaaysl IBMPC nep6ec kommsrotepinae Excel 6armapimamacsr
apKBIIBI OPBIHAAIIBI.

HoTu:xenep xoHe TAIKbLIAY

2023-2025 >xpuiaap apalbIFBIHAAFB] ©CY KE3CHIHICT] aya paibl KaFaaimapel
KazakcTaHHBIH CONTYCTIK-IIBIFBICBIHAA Ka3/1bIK OnaaiiibiH (puTonarorenaepi MeH
MHKOOMOTa TyIBIpFaH aypyJapblHBIH JaMybl YIIiH KOJAHIIb! OO IbI.

3epTTey aiMarbIHIA KYPTi3UIT€H MOHUTOPHHT HOTIDKECIHIE (y3apHO37Ibl
TaMpIp mipiri aHelKTanael. OHBIH KO3ABIPFRIIITAPEl — Fusarium mywvicbina
acamamuin cayvipayxyrax mypaepi (F. culmorum, F. avenaceum,
F. graminearum, F. oxysporum *3aHe 6ackanap). 3epTTey >KblIIapbIH/Aa Ka3/IbIK
OnmaiibIH BereTanuschl 0apbIChIH 1A XKYKTHIPY aya-TaMIIbLIbI JKOJIMEH TapaJlaThlH
KOHUIMSUIAp apKBUIBI JKy3ere acThl. TaMbIp IIipiri ©CiMIiKTiH OapibIK gamy
(azanmapeiHIa OaliKalIbl: TONBIK KOKTEy (as3achiHaH (mamamen 1 %) Gacram
JOHHIH TONBIK micyine aeiin (30 %-ra neitin). AypyAblH AaMybl KYPFakK >KoHE
JKBUTBI aya paibIH/Ia, BUTFAIIBIH KETKLUTIKCI3 Ke3iH/Ie KyIIeh i, an ¢purodarrtapapH
MEXaHHUKaJIbIK 3aKbIMIaphl aypy/bIH TapalyblHa BIKIIAT eTTi.

[enrpMUHTOCTIOPUO3ABI TaMBIP WIIPITiHIH KO3ABIPFBIIIEI Bipolaris
sorokiniana 3epTTey OapbICHIHIA aHBIKTAIFaH (GUTONATOTCHACPIIH INIiHIe
6achIM TYp OOJNBIN WBIKTEL. Aypy OWIaiIbIH KeKTeyliepi MeH eCKiHAepiHIe
GalfKablI, KOJCONTWIbAIH KOHBIPIAHYBIMEH, JKalbIPAaKTapAblH CapFalobl MEH
nedopManusACceIMEH, OCIMIIKTIH KaJITbl 9JICipeyiMeH CHIaTTaaabl. BeretannsHeH
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kem (azamapeiHIa Oy MaTOTEHMEH 3aKbIMIaHFaH ©CIMIIKTEpIIiH OacTamKbl
JKOHE CKIHIII PEeTTiK TaMBIpJIaphIHAa, TYNTCHY OYBIHBIHAA KOHE caOaKThIH
TOMBIPaKKa KaKbIH OOIiTiHIe mipy, KOHBIpIIaHy KOHE Kapaio Oenrimepi
Oaiikanabl. [ eTbMIHTOCIIOPHO3IBI TAMBIP IIIPITi Ka3IbIK OMTaii AbIH OapIIBIK OCY
(azanapeiaza tipkenin, 5 %-gan 40 %-ra geHiHTI apaJbIKTa ©3repil OTHIPIBI.
Bipolaris sorokiniana BereTaliistHBIH COHFBI K€3€HIEPiHIE KOHBIP MaK aypPYBIHBIH
(TymxeIparaH Oyp IaKTapIblH XJIOPO30EH KOpIIATyhl) TaMyblHa ceOem OOIbI.
ATanraH aypy Ke3iHAe 3aKbIMIaHFaH eciMIikTepaiH 12 %-vlHOa cabak meH
JKarbIpaKTap KOHBIPIIAHBIII, COJIBII KaIbL; § %o-bIHIa-aK MACAKTBUTBIK OaifKal b,
Tarbl 8 %-bIHIA OYIT MaTOTeH OMIAIBIH «Kapa YPhIKy ayPYBIHBIH KO3IBIPFBIIIEI
petiame Tipkenmai. ConTycTik-mbirpic Kazakcran sxaraaifbiaia (GUTOMaToreHHIH
JaMybl MEH TapalybIHBIH OacThl ceOenTepi —y3aKKa CO3BUIFaH KYPFAKIIBUIBIK
IIeH aya TeMIIepaTyPachIHbIH KO3IBIPFBIIIKA KOTAaiibl nuamna3onsl (22-26 °C).
CoHpali-aK aTOTeHHIH TapaTybIHBIH )KOFapbUIayhl KAIBIH CEOUITeH, TEPeH eriIreH
JKOHE apaMIIeNTepMeH JacTaHFaH ericTepae OalKamIbl, OUTKEHI oJlap MaTOreH
WHQEKIUACHIHBIH TAOUFH pe3epByaphl OO TaObLIAIEL.

3epTTey HOTHXKECIHIEe aHBIKTATFaHIAH, Ka3qbIK OMIAiibl Ta3a maplaaH
KeliH KadTaman ceOy kesiHnme B. sorokiniana KO3IBIPFBIIIBIMEH 3aKbIMIaHFaH
OCIMIIKTEp/IiH yJIeci aifTapibIKTall apTIaFraHbIMEH, TOMBIPAKTaFbI OCHI TATOTEHHIH
CTIOpaJlapbIHEIH Memepi 1,5-2 ece koOeHreH.

XKazneixk OupmaitplH OipiHIII JAKBIIBI OOWBIHINA YII JKBUIIBIK OpTaiia
KOPCETKILITep/Ie TaMbIp MIIpiriHiH Tapamysl 38,6 %, an qaMmy KapKbIHIBUIBIFBI
10,2 % Gonmpl; an Oip maKeLI KyieciHae (KaifTamaMa ericte) Oy KepceTKimTep
tuicinme 54,3 % xone 14,8 % xypansl. TomsipakTelH B. sorokiniana
KOHHUAMAIApBIMEH 3aKbIMIaHy JCHreili ceBOOOOPOTTAFHl ajfbl IaKBLIFa
OaifmaHBICTBl | TpaMM TOmbIpakTa 32-7eH 64-Ke MeifiH e3repinm OTBIPABI, al
Ka3apIK Ommait 10 sKbpUTIaH actaM yakbIT OOWBI Oip JKepre eriiareH armaniaa —
1 rpamM TombIpakTa 97 manara meiin sxketkeH (1-cyper). JKekenereH KpUiIapsl
3epTTENTeH ayAaHaap OOWBIHIIA Oy aypyIblH aMy KapKBIHBI ITAPIBIK aJTFbI
JaKbIIAapaa eKiHIII JKOHE YIIIHINI JaKbUITapMEH CaBICTBIPFAHIA JKOFaphl
OonraH. By KyOBUTBIC €Ki (pakTopFa OalTaHBICTHI ACT TYCIHIIpiie i: OipiHiIiieH,
map peTiHjae MaligaJaHbUIFaH eTic adKaObl OCHI aypy KO3IBIPFHIMIBIHA Ce3IMTal
MAKBUIIAH KeiiH (MBIcalbl, aprajaH KeiiH) OeNiHTeH; eKiHIIiICH, JalablK
aiiMakTapna map jkepre eriireH Oumail MeH MMaTOTCHHIH eCyiHe OHE TaMybIHa
Oipaei KOJaIIbI JKaFaainap KaJbllITacKaH.

ACTBIK-TIaPJIBIK ayBICIIaibl €Tic KXYHWeCiHae 3epTTey KBUIIaphl MEH
KIIMMATTHIK JKaFgaiinapra OailylaHBICTHI Ka3IbIK OWTalIBIH TaMBIp MIipITIMEH
3aKBIMJAHYHl MOHHIH MacaKTaHy jkKoHe Oanaybl3 Micy Ke3eHIepiHAe Taza
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map anfbl JakeUieiHAa 14,9-33,6 %, am ka3aplKk OmpaiigaH KeWiHTi ericte
23,5-45,8 % apanbirbiHaa e3repai (2-cyper).

Ocpnaifiia, eH KoJaiibl YUTOCAHUTAPIIBIK JKaFIaiiiap )Kachll THIHANTKBIIITEL,
JIOH[TI-0TaMaJIbl JKOHE TOH/Ii-OyPIIaKThI aybICTIalbI eric Kylenepinae OaiKkampl.
OUTOCAHUTAPIBIK TYPFBIIAH JKa3dbIK OWOall YIIiH €H THIMJi aifbl JTaKbUT —
JKACBIMBIK, aJl €H THIMCi31 —apma OOJIbI.
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Alternaria TybpICHIHA JKaTaTBIH (UTONATOTCHICP TYKBIMIBIK MaTepHaIFa
KYPTi3UIreH GUTOIKCIIePTH3a HOTIDKECIHIE 0aChIM TYPIIEp PETiHAC aHBIKTAIIBI
(2-xecre, 13-cyper). TYKBIMIBIK MAaTEPHAIIBIH (PUTOMIATOIOTHSITBIK CapanTaMachl
Ke3iHe OyIT KO3ABIPFBINI ACPITiK OapibIK chiHaMasa Tipkeni. Erep Tyksim ceOy
angeiHAa QYHTHOUATEPMEH OHAeTCe, OHma Alternaria spp. arponieHO3mapaa as
Memmiepae (2—5 %) raHa aHBIKTAIIBL. AJl eTep XUMUSIIBIK OHICY JKyprisiaMece,
3akpIMAany neHreiti 80 %-fa neifin xerim, aypyaslH Taparysl 40 %-ra neifin
Oonmel. Bereramus keseHiHae Oy maToreH OWOAWIBIH MacakTaHy (a3achlHAH
Oacran JaMblll, IOHTE dcep eTe/ KOHE Kapa YPHIK CHMITOMAAPHIH TYIBIPAJIbL.
Alternaria spp. caHBIpayKyJTaKTaphl TYKBIM iIITiHE SHIIl, MATICIIFIA HEeTi3iHeH JOHHIH
JKeMic KaOBIFBIH/Ia aHBIKTANBIN, CUPEK KaFraalaa dHAOCTIEpMIe JeHiH jKeTKEH.
AypyIBIH Ke3re KopiHeTiH Oenrinepi — Macak KaOBIpIIaKTapbelHIa Kapa-KOHBIP
JMaKTapAbIH mMaiiaa 0omybl. 3epTTey KbUIHApBIHAA aTbTePHAPHO3IBIH JTaMybIHA
JKOFaphl TEMIepaTypa MEH aya bUIFaJIIBUIBIFBIHBIH MOJ O0IyHI (acipece rymimey
YKOHE JOHHIH CYTTI iCY Ke3eHAepiHae) alTapibIkTai bikman erti [11; 12; 13].

Septoria nodorum caHsIpayKyJIaFbl TyIBIPFaH CETITOPHO3 ayPybl MOHUTOPHUHT
OaprICBIHIA OapiBIK 3epTTEITeH aydaHIapAa KCHIHEH TapaliFaHbl aHBIKTAJJIBL.
Byn ¢uromaroreHHiH 3aKbpIMIay CIIEKTPi ©TE KEH: 0N OMIalIbIH OapIibIK
KEPYCTI MYIICNEepiH — KambIpaKkTapabl, cabakTapasl, Macak ©3eriH, Macak
KaOBIPIITaKTAPbIH KOHE TOH/II 3aKBIMIANIBI. AYPYIBIH TapaTybl OCIMIIIKTIH TOIBIK
KOKTEY — TYNTeHY (a3achiHaH Oactananel. CEIPTTail CENTOPHO3 KaIbIpaKkTapaa
HeMmece cabaKTapa CapFBIII-KOHBIP HEMEecCe aIlllblK 0eX TYCTi JaKrap TYpiHZe
KOpiHeIi, Oap/IbIH aifHaTaCchIHIa KeH/Ie XII0p03 JKOJIaFel Oaifkanaasl. AypyIbH
afKBIH MOP(OIOTHUANBIK Oenrici — JaK OeTiHIe ycaK Kapa MUKHHIATAp.IbIH
6omysl. By guTonaTtoreHHiH AaMybIHA KOHE TapalyblHa dCep €TeTiH HeTi3Ti
(hakTopmap: Beretanus Ke3eHiH/IE KBUTBI 91 JKaybIH-IITAITBIHABI aya paibl, a30T
THIHAUTKBIIITAPBIHBIH [IaMaJIaH THIC MOIIIEPi, COHIal-aK ociMIl peTTerimTepi
MeH TepOUIUATEPIiH apThIK KOIIaHBUTYBl. CenToOpHO3IbIH Tapamybl KebiHece
Kenesnn sxone TepeHken aymaHmapbiHIa OalfKanasl, OHTKEHI Oy OHIpICpHiH
arpOKIIMMATTHIK KaFaalIaphl CAHBIPAYKYJTAKTEIH JaMybIHA KOJTAWiTbl OOIIBI.

2023-2025 xeurnapbl KazakcTaHHBIH CONTYCTIK-IIBIFBICHIHAA KYPTi3UITeH
3epTTeyNiep HOTIDKECIHIIE CENTOPHO3IBIH aMy ICHIeHi KoOiHe aiFbl TaKbUIFa
0aliJTaHBICTHI €KeHI aHBIKTANABI. AYPYIBIH JaMybl CTEPHSUTEI (DOH JKaFIaifbIHIa
KapKBIHIBI )KYPIIi, ce0ebi onma MHPEKIUAHBIH KO3ABIPFBIIIEI Y3aK CaKTaIabl.

blnranmer aya paifel skaFaaifbIHAa BETCTAMAHBIH OipiHIII KapTHICBIHIA
JKa3IbIK OMIAMIBIH epTe eTireH jkoHe OMiK OCKIHII ericTepi anasIMeH Septoria
nodorum TATOTEHIMEH 3aKbIMIAHMBI, COJaH KEHiH opTa jKOHE Kell Mep3imie
eriNreH erictepae aypy KapKBIHIBI JaMbIT, 3USHABUIBIFE Kymrehni. Kebine
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CEeNTOPHO3 aypybl MacakTaHy (a3achlHaa alKbIH OaliKasaabl )KOHE OJI epTe KIHE
opTa Mep3iM/Ii ericTepae TOMEH ocimIi Onnainapaa KapKeIHIbI TaMUIbL.

CenTopHo3asIH €H KYIITI JaMybl aya Temmnepatypackl 14—17 °C, xaybiH-
mramrsiH Meotepi 17 MM GonraHzma skoHe OYIT JKarmail cabarsl MIBIFY — TOHHIH
TOJBICY (pa3aliapblHa COMKeC KeITeH Ke3/1e TipKemIi.

3apapnany Septoria nodorum WHQEKIUACHHBIH TaMybl YIIiH TaMIIbI
TYPIHZIETI BIUTFAT KEMiH/IE 8 caraT OOWBI CAKTATYBI JKOHE aya TeMITepaTypPachIHbIH
20-22 °C apansirsiaaa 0omysl KaxeT. COHBIMEH KaTap OipHerre KyH OOifbl aya
BUTFAJIIBUTBIFBIHBIH JKOFaphl O0JIybl TATOTCHHIH JaMybIHA BIKITAJT €TTi.

Ustilago tritici (Pers.) Yensen caHbIpayKyJIaFbl TYABIPFaH TO3aHIBI Kapa
Ky#e (TbUIbHAsl TOJIOBHS) aypybl 3epTTey aliMarbIHIaFrbl OapiiblK eHipiepae
AHBIKTANIBI, Oipak 07 TeK (pYHTHUIMINCH OHIeIMETeH TYKBIMIAP ETiIreH JKoHe
BereTalus Ke3iHae OaKpUIaHFaH arpolieHo37apaa FaHa Oaikanmasl. [laToreHHIH
TEJIHOCTIOpaTapPBIHBIH OCIICCH I TapaTybl TYJIICHY Ke3eHIHIE TipKeTai. AypyIbiH
Tapaiy KHiIri HeOopi 5 % meHredinme OONIBI )KOHE O HETi31HEH OCIMIIKTIH
TOMEHTI OoJririnae OaiKaIbl.

Yur keUIIBIK 3epTTeyiiep KazakCTaHHBIH CONTYCTIK-IIBIFBICBIHAA KOHBIP
1aT (Puccinia recondita) xone yHTaKTHI BIK (Blumeria graminis) aypymapbIHbIH
KO3ABIPFBIIITAPEl HETi31HEH KY3IiK OMIalIbIH O©CKIHIACPIHIE KBICTANTHIHBIH
kepcetTi. OchI Jkepe maToreHep epTrepeK JaMblll, KeHiHHEH jKaKbIH MaH/aFbl
JKa3bIK OWail ericTepiHe Tapaiabl.

AtanFaH aypyiap/IblH TapalyblHa aJIFbl JaKbUIIAPAbIH alTapibIKTail acepi
OaiikanmManel. bipak oOmuraTTh mapasuTTep peTiHae Oy (uTomaTtoreHaep
mapaaH KeHiHTi )Ka3IbIK Ongail ericTepin/ie a30T MOIIIEPiHiH KOIl OOIYHI KoHE
TOIBIPAKTAFBI BUFAJJIbIH JKaKChl JKMHATYbIHA OaliTaHBICTBI OEICEHIIPEK TaMUIbIL.

Conpaii-ak, KazakCTaHHBIH COJITYCTIK-IIBIFBIC JAJIANBIK aiMarbiHIA
KYPri3iIreH 3epTreyiep KopceTKeH e, JKa3/IbIK Onjaii aypyIapbIHBIH a3pOTeH
WHQEKIHS apKbUTBI TapaTyhl TYKBIM ce0y Mep3iMiHEeH repi BereTalus Ke3eHiHer1
KITUMATTHIK JKaFJaiaapra KeOipeK Toyemi.

2025 >KpUTBI JKa3IbIH OIpiHII KAPTBHICHI KAaTTHI KypFakK O0JIbI, MyHIal
JKaFJaii1a sKarbIpaK TaT aypysl Kl Tapa Il —IUIAE aibIHBIH COHBI MEH TAMBI3IIbIH
OacerHaa raHa Oaifkannel. Epre erinren Ompmait maxpuigapsl OYJ yaKbITTa
JIOHHIH CYTTi-0anaybI3 jkoHe OanaybI3 micy Qas3acbiHaa OONFaHIBIKTaH, aypyFa
afTapipIKTail YITbIpaMazpl. Aypy TeK KeIl Mep3iMe eriireH erictep e Oaifkapl.
Mgricanbr, OMckast 35 copTel Ta3a mapnaH KeifiH 26 MaMbIp/ia erireHae aypy
neHreiti 9,2 %, an 6 mayceimaarsl ericte —13 % OGomapr; YpanciGipckas copTh
OotipHIIa OyIT KepceTkim Tuiciame 13,5 % xone 8,5 % neHreiinme TipKeni.
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OcpIaiimia, KarbIpak TaT aypybl BereTanns Ke3eHIHIH allFalIKbl KapTHICHI
KYpFaK, all eKiHIIi >KapThICHl BUIFANIBl OOJIFaH jKaFraaiia MOHHIH TOIBICY
(hazaceIHAA JaMBII, BETETAIIMSIHBIH COHFBI KE3CHIEPiHe KYINTipeK Oaifkamapl.

JKYNITBIK KOPPETSAMUSITBIK TalAay OMICiH KONJaHy apKbUIBI aypylapIblH
Tapasysl MEH JaMYyBIHBIH KIMMATTHIK JKaFgailiapra TOYeNIiTiri aHbIKTaJIbl.
3epTTey HOTHXKEIepi KOPCEeTKEH IEH, JKaIbIpaK jKoHe cabaK WHPEKIHIapbIHBIH
Taparybl MEH TaMyBI ’Ka3/IbIK OMIaliIbIH BereTalrs Ke3eHiHAeT1 THIPOTEPMUSITBIK,
JKaFgaiIapra Tikenel OaiIaHbICTHL

Erep rumporepMusUIBIK K03 (UIHEHT MayChIM aifbIHIA JKOHE MIUIICHIH
QNFAIIKBl €Ki OHKYHZITiHAe 1,2-7eH >KoFaphl 0oJica, KOHBIP TAT aypYyBIHBIH
JlaMy KQHE Tapaily BIKTUMAIIBIFBI 70 %-Fa jeiiin xxeTeni. A cenTopnos aypysl
KepiCiHIe, THAPOTSPMHUSIIBIK K0 (HUITHEHTTIH )KOFapbLIayblHa TEPIC dCep eTi,
TeMIIepaTypaHbIH KOTepiTyiHe OH acep OLmmipi.

Y KeUTABIK OaKbLIaynap KOPCETKEeHIEH, Ka3IblK Oumail ericTepi kel
KBUIIAPBl CENTOPHO30CH KoHE KOHBIP TATIIEH KaTap 3aKbIMIaHaNIbl, Oipak
omapabelH OipiHiIH 0aCHIMIBUIBIFBl BETETAIUSIIBIK MayCBIMHBIH aya paibl
JKaFIaiapeiHa OAIaHBICTHI ©3Tepil OTHIpaAbl. blmFammer opi camkbIH Ka3
aiimapeIHIa cenTopro3 O6ackiM OoJica, a JKBUTBI Ke3eHIepAe KOHBIP TaT aypysl
KYWTIpeK DaMHIbl. 3epTTey HOTHXKelepi OOWBIHINA BETeTAIMsIIBIK Ke3CHHIH
KITUMATTHIK JKaFJaillapblHa TOYENli CENTOPHO3 JKOHE KOHBIP TaT aypyIapbIHbIH
YUI XBUIIBIK Tapaly THHAMHUKACBIHBIH KOPPEIAMIUTBIK KO3(QPUIHSHTTEP1
ecentenmi (1-kecte).

1-kecte — CenTopro3 OeH KOHBIP TAaT aypyJIapblHBIH YII JKBUIIBIK Tapaiy
JMHAMUKACBIHBIH BEreTallMsUIbIK Ke3eHIEeTT aya paifbl KarJaiiapbiHa Toyelai
KOPPEISAIUSITBIK KO QUITHESHTTEP1

Kaybin- Kaybin- 1 MM-ICH AyaHbIH AyaHbIH Ayamﬂl{ §
APTBIK KaybIH- bLIFAJI1bLIBIFbI
. IANIHHBIH LIAMBIHHBIH CANBICTBIPMAIIBI KaHBIFY o
At ) ) IIANIBIH .| 30 %-nan sKorapel
KHBIHTBIK KHBIHTBIK - bLIFAJIIbLIBIFbI, }Jle(l]l/lll“Tl,
. . TYCKeH KyH/iep o 0oJIFaH KyH/ep
MeJimepi, MM MeJiepi, MM o mobap
caHpl CaHbI
Konpip taT (Ko3abipreimbl Puccinia recondita)

Maychim 0,08 0,88 0,13 0,22 - -
Llinze -0,26 0,83 0,55 0,52 -0,10 -0,52
Tavsis -0,12 0,92 0,23 0,42 -0,37 -0,43

CenTopuos (Ko3abIprbi Septoria nodorum)
Mayesne | 0,12 0,28 0,08 0,34 0,03 -
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Winze -0,25 0,55 0,74 0,74 -0,52 -0,75

Tambi3 -0,14 0,03 0,10 0,41 -0,30 0,25

Ka3akcTaHHBIH CONTYCTIK-IIBIFBICBIHIA KOHBIP TaTHEH 3aKbIMJIaHFAH
aJlaH WH/IEKCIHIH MayChIM—TaMbl3 aillapbIH/IAFbl KaybIH-IIAIIBIH MeIIIepiMeH
(r = 0,83-0,92), minge MEeH TaMbI3 alJIapBIHIAFBl ayaHBIH CABICTHIPMAIIBI
BUTFAIIBUTBIFBIMEH (1 = 0,42-0,52), coHnaii-ax miie aifbiHaarsl | MM-ZIeH apThIK
JKayBIH-IIAIIBIH TYCKEH KYHIEp CaHBIHBIH KepceTkimiMmeH (r = 0,55) TBIFBI3
KOPPEJSIMSUIBIK OaiIaHbICH! aHBIKTANABL. Tanaay HOTH)KECIH/IE TAMbI3 abIH/IaF b
ayaHBIH bUTFAIIbUIBIFEl 30 %-maH skoFapbl OONFaH KYHAEP CaHbl MCH ayaHBIH
KaHBIFy Ie(PUINTI apachblHIAFbl KOPCETKIITEp OOMBIHIIA Kepi KOPPETAIHSIBIK
Toyenainik Oatkangsl (r =—0,37-0,43). CenTopro3abIH TaparybIHa JKYpPTi3iiareH
KOPPEeNANMSIBIK Tajlay IIIe aWbIHIAFbl KaybIH-IIANIBIH MeJIIepiMeH
(r=0,55), 1 MM-71eH apTHIK KaybIH-IIAIIBIH TYCKEH KYHJIEpP CaHbI )KOHE ayaHbIH
CaITBICTBIPMAITBI BUTFATIABLTBIFBIMEH (1 = 0,74) oH Oaiinanpic 0ap eKeHiH KOPCEeTTi.
TemmeparypanbIk peKUMHIH KOPCETKIIITEPi aypyAbIH TapaTyblHa alTapIIbIKTal
ocep eTIereH.

Kapikbli1anabIpy Typajbl aKnapar

Byn 3eprreyni Kazakcran PecmyOmukacesr FruTbIM jkoHE jKOFaphl OimimM
MuHUCTpIIriHIiH Feuteiv komuteti OKFU rpanTer AP23485162 «I mriepcreKTpan bt
30H/TAay TEXHOJOTHSCHIH MalJaNany apKblIbl JOHAI JaKblIAAp aypyJIapblH
MOHHUTOPHHITEY MEH €pTe JUAarHOCTUKAIAYAbIH MHHOBAIMSIIBIK S/TICIH 931piaey»
Kap KbUTaH/IBIPAIbI.

KopbITbIHABI

JKamnbipak >xoHe cabak MH(EKIUATAPBIHBIH KO3ABIPFBIIITAPEIHBIH TaPATYhl
MEH JaMybl KOHIHJIET1 VI JKBUIABIK TaJlgay HOTHXKelepi Oyi yaepicTepnin
JAKbUIABIH BETETALNs] KE3EHIH/ET] jKaybIH-IIAIBIHHBIH >KUBIHTHIK MeJIIIepiHe,
| MM-/1eH apThIK >KaybIH-IIANIBIH TYCKEH KYH/IEp CaHbIHA, AyaHbIH CATBICTHIPMAIIBI
BUIFAJIABUIBIFBIHA, COHAAM-aK arpoIeHO3aFbl THIPOTEPMHUSUIBIK PEKUMIE
TiKeJeH Toyenai eKeHiH KepceTTi. AypynapAblH KYIITi JaMyBbl KUl KaybIH-
IIAITBIHAB Ke3eHaepae O0alKamabl, Oy ©CIMIIKTIH KambIpak OCTiHIE TaMIIbI
TYpiHIETI BUIFAJABIH Y3aK CaKTalybIMeH TyciHmipimexmi. KeitGip xarmaitnapna
(uTOmaTOTeHACPAIH JaMybIHA KOJIAIITEI aya paiibl Ke3eHaepi 0oica ia, aypynap
BETCTAIUSIHBIH COHFBI Ke3CHCPiHIe FaHa OalKaJbII, dJICi3 TaMybl MyMKiH. By
KYOBIIIBIC arpoIeHO3/1apbIH TOIIBIPAKKA KAKBIH aya KaOaTbiHAa (PUTOMATOTECH
CTIOPJIAPBIHBIH THIFBI3ABIFBIHBIH TOMEHAINIMEH HEMece ONapAblH OOJIMaybIMEH
tycingipineni. Komaiicelz aya paiibl skarmaiimapbiHia HeMece HHPEKIUIHBIH
KelI maiiaa OonFaH Ke3iHae aypylapAablH Tapainy aeHreii skorapsl (90-100 %)
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60IrybI MYMKIiH, OipaK gamMy KapKbeIHABLIBIFEI TOMeH (5—10 %) Oomblm, o1 eHiMre
afTapIbIKTall 3USH KeNTipMeii.

3epTTey HOTHXKeNepi KOPCETKEHIEH, eIIIH CONTYCTIK-IIBIFBICHIHIA KOJAHIIbI
KJIMMATTBIK JKarJaiiap MeH NaTOreHAiK MH(EKIus OONFaH jKaraaiiia TaMblp
IIipiKTepi JaKbULABIH OapibIK ocy Ke3eHAepiHae Oaifkamalubl; jKarbIpakK TaThl
Ke0iHe KalayIna >KanmbIpak (a3achlHIa, all Kei KbUIIaphl CYTTI MiCy Ke3eHIHAe
JAMHJIBL; CETITOPHO3 00JIca, cabaFhl MIBIFY Ke3eHiH e OaifKamapl.
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CE30HHASA 1 MHOT' OJIETHSISI JUHAMUKA
®UTONMATOTEHOB AIPOBOM IMINEHUIIBI
HA CEBEPO-BOCTOKE KA3AXCTAHA

B oannoti cmamoe pacemampuearomcsi 0COOEHHOCU Ce30HHO20 U
MHO201emHeco pa3eumust qbumonamoeenoe, ecmpedaryuxcs 6 6eCeHHUX
noceeax nueHuysvl Ha ceeepo-60CmoKe Kazaxcmana. Hccneoosanus
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NPOBOOUTIUCH 8 PAZTULHBIX NPUPOOHO-KIUMamudeckux 3onax [lasnooapckoti
obnacmu 6 2023-2025 200ax. B xo0e uccnedosarnus bOviiu 6blseieHbl
OCHOBHblE (hakmopbl, erusAOUUe HA GUMONAMONIOSULECKOe COCIOSHUE
3EPHOBBLIX KVIbIMYP, ONPeOeieHd C883b UHMEHCUBHOCU PACTPOCMPAHEHUs
U pazeumusi YuMoOnamo2eHo8 ¢ KIuMamudecKumiL YCio8Uusmil.

To pe3ynomamam ghumonamonocuueckoeo MOHUMOPUHEA 8 Kauecmee
OCHOBHBIX (HUMONAMO2EH08 3ape2UCmMpUpo8aHsvl 2pubbsl, RPUHAOIEHCAUUE
poocmeennuxam Fusarium, Bipolaris, Alternaria, Septoria u Puccinia.
Yemanoeneno, umo cmenens pacnpocmpanenus u nospesicoeHus
VKA3AHHBIX NAMO2EH08 HANPAMYIO 3A8UCUM OM 2UOPOMePMUYeCKUX
VCI08ULL, MAKUX KAK memnepamypa 6030yxd, KOAUUECHmEo 0CAOKO8 U
BIAIICHOCIIb NOYEBHL.

Pesynomamul uccredosanus noxkazanu 8axiCHOCMb ONMUMUZAYUU
azpomexHuecKux mep Oisi HOBbIUEHUs PUIMOCAHUMAPHOU YCIMOUYUBOCIIU
nocegos sApogoul nueHuysl. Buecme ¢ mem 0OKA3aHO, MO NOCHOSHHbBIU
KOHMPOIb OUHAMUKU (DUMONAMO2EHO8 U CB0e8PeMeHHOe NPOosedeHUe
NPOPUIAKMUYECKUX MePONPUAMULL A8IAeMC s OCHOBHbIM MeXAHUSMOM
coxXpanenus Kavecmsa u 00vema npooyKyuu.

Kurwuesvie cnosa: aposas nwenuya, pumonamoeenvl, KOpHesds
2HUb, cenmopuos, Oypas pacaguund, aremepHapuos, Ilasnooapckas
obaacme, azpoyeHos.

R. M. Ualiyeva', * M. A. Chaizabekova®, M. M. Kaverina®
123Toraighyrov University,

Republic of Kazakhstan, Pavlodar.

Received 13.10.25.

Received in revised form 15.10.25.

Accepted for publication 31.10.25.

SEASONAL AND LONG-TERM DYNAMICS
OF SPRING WHEAT PHYTOPATHOGENS
IN THE NORTH-EAST OF KAZAKHSTAN

This article examines the features of seasonal and long-term
development of phytopathogens found in spring wheat crops in northeastern
Kazakhstan. The studies were carried out in various natural and climatic
zones of Pavlodar region in 2023-2025. The study revealed the main
factors affecting the phytopathological state of grain crops, determined
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the relationship between the intensity of the spread and development of
phytopathogens with climatic conditions.

According to the results of phytopathological monitoring, fungi
belonging to the relatives Fusarium, Bipolaris, Alternaria, Septoria and
Puccinia were registered as the main phytopathogens. It has been found that
the extent of spread and damage of these pathogens is directly dependent on
hydrothermal conditions such as air temperature, rainfall and soil moisture.

The results of the study showed the importance of optimizing
agrotechnical measures to increase the phytosanitary resistance of spring
wheat crops. At the same time, it has been proven that constant monitoring
of the dynamics of phytopathogens and the timely implementation of
preventive measures is the main mechanism for maintaining the quality
and volume of products.

Keywords: spring wheat, phytopathogens, root rot, septoriosis, brown
rust, alternariosis, Pavlodar region, agrocenosis.
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STERILIZATION OF CUCUMBER SEEDS WITH VARIOUS
TYPES OF ANTIBIOTICS AND THEIR ADVANTAGES

The article presents the results of a study of the effect of antibiotics
on the growth, physiological parameters of cucumber (Cucumis sativus L.)
and suppression of contamination when introduced into culture in vitro.
The use of antibiotics in plant biotechnology and phytopathology has both
protective and stressful effects on plants. However, despite their potential
in fighting bacterial infections, the effect of antibiotics on plant growth and
development remains poorly understood. In this study, the effect of four
antibiotics — ciprofloxacin (Ciprolet), chloramphenicol (Levomycetin),
gentamicin and amoxicillin with clavulanic acid (Augmentin) — on
cucumber plants was studied. The results showed that the effect of these
drugs differed significantly depending on the concentration. Its effectiveness
in suppressing microorganisms was often combined with phytotoxicity.
In the course of the research, it was revealed that effective suppression
of seeding and the absence of toxic effects on the development of the
cucumber plant were noted when using augmentin at a dosage of 250 mg/I,
levomycetin at a dosage of 500 mg/l, gentamicin at a dosage of 100 mg/I.
The use of these dosages of antibiotics in cucumber cultivation in vitro
has great prospects for suppressing secondary contamination of cucumber
culture in breeding programs based on biotechnology.

Key words: cucumber, antibiotics, bacterial pathogens, growth,
metabolism, rhizosphere microbiome.
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Introduction

Antibiotics are widely used not only in medicine and veterinary science but
also in agriculture, phytopathology, and plant biotechnology. In recent years, there
has been growing interest in studying their effects on plant growth, development,
and resistance to pathogens. However, despite the potential of antibiotics in
combating bacterial infections, their impact on plants remains insufficiently
studied.

Research indicates that antibiotics can adversely affect plant growth and
development. For instance, studies have shown that antibiotics like tetracycline
and sulfonamides can lead to reduced shoot and root biomass in crops such as
cucumber, tomato, and lettuce. Even at low concentrations, antibiotics may delay
germination, decrease chlorophyll content, and impair photosynthetic efficiency,
leading to diminished plant vitality. These effects are often species-specific and
can alter the composition of plant communities, potentially impacting associated
ecosystems [1].

Antibiotics play a crucial role in protecting plants from bacterial infections,
contributing to higher crop yields and improved agricultural sustainability.
However, their application must be carefully managed to avoid resistance
development and environmental harm. Research indicates that targeted use of
antibiotics in integrated pest management systems can significantly reduce crop
losses and minimize the need for more aggressive chemical treatments [2].

Antibiotics such as streptomycin are used in cucumber cultivation to control
bacterial diseases like angular leaf spot caused by Pseudomonas syringae pv.
lachrymans. Studies show that seed treatment with streptomycin can significantly
reduce pathogen presence, thereby lowering seedling infection and improving
germination rates. In some cases, foliar sprays are also applied, especially in
greenhouse conditions where the infection can spread more rapidly. However, the
effectiveness of such treatments may vary, and their application must be carefully
managed to avoid the development of resistance and negative environmental
impacts [3].

Ciprolet (Ciprofloxacin), containing ciprofloxacin, belongs to the
fluoroquinolone class of antibiotics and is used to suppress bacterial infections.
Studies on plants have shown its effectiveness against phytopathogenic bacteria
such as Pseudomonas syringae and Xanthomonas spp. However, its application
is limited by phytotoxicity: at high concentrations, ciprofloxacin can inhibit plant
growth and disrupt symbiotic relationships with beneficial microorganisms. It may
also affect the rhizosphere microbiome by altering the composition of soil bacteria
and fungi, which can have long-term negative consequences for plant health.
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Levomycetin (Chloramphenicol) is used in plant tissue cultures to suppress
bacterial growth, which is especially important for growing aseptic cultures in
laboratory conditions. However, it has a broad spectrum of action and can inhibit
not only pathogenic but also beneficial microorganisms. At high concentrations, it
suppresses mitochondrial protein synthesis, leading to reduced tissue regeneration
in plants. Due to its toxicity, its use in agronomy is limited, but in biotechnological
research, it is still employed to study plant resistance mechanisms to antibiotics
and their effects on cellular metabolism.

In plant genetic engineering, gentamicin serves as a selective marker to
identify successful transformations. Hayford et al. developed a selection system
based on the expression of bacterial gentamicin-3-N-acetyltransferase (AAC(3))
genes in plants. These genes confer resistance to gentamicin, allowing transformed
tissues of Petunia hybrida and Arabidopsis thaliana to grow in the presence of the
antibiotic. The study demonstrated that the AAC(3) genes are effective selectable
markers in plant tissue culture [4].

Augmentin (Amoxicillin + Clavulanic Acid), a combination of amoxicillin
and clavulanic acid, is being studied in the context of plant protection against
bacterial diseases. Amoxicillin is effective against many phytopathogens, while
clavulanic acid inhibits beta-lactamases, preventing antibiotic degradation by
bacteria. Studies have explored its effects on soil and rhizosphere microbiomes, as
antibiotics can disrupt microbial community balance. However, its phytotoxicity
and potential accumulation in plant tissues limit its practical application in
agriculture.

All these antibiotics are used in plant biotechnology, phytopathology, and
microbiological research, but their application requires caution due to their
potential negative effects on plant growth and ecosystem processes.

This study investigates how continuous fertilization affects the microbial
community structure in the cucumber rhizosphere. The researchers conducted three
rounds of continuous plant growth experiments in pots to test different fertilizers
and reveal the evolutionary features of the rhizosphere microecosystem. Through
topological analysis of microbial co-occurrence networks and structural equation
models, they identified keystone taxa associated with fertilization disturbances.
The findings suggest that continuous fertilization with single fertilizers reduces
microbial diversity and may disrupt the structure of the microbial network,
potentially impacting plant health and resistance to pathogens [5].

Materials and methods

As the research material, cucumber plants (Cucumis sativus L.) and
four antibiotics were selected: ciprofloxacin (Ciprolet), chloramphenicol
(Levomycetin), gentamicin, and amoxicillin with clavulanic acid (Augmentin).
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Cucumber was chosen as a model crop due to its high susceptibility to bacterial
diseases and its agricultural importance. The antibiotics were selected based on
their different mechanisms of action and their potential impact on phytopathogens,
the rhizosphere microbiome, and physiological processes in plants.

During the experiment, different treatment variants were established, varying
by the type of antibiotic used and its dosage. The concentration selection was carried
out considering their potential effects on plant growth, physiological processes, and
the rhizosphere microbiome. The treatment variants and corresponding antibiotic
dosages are presented in Table 1.

Table 1. Antibiotic variants and their dosages

Ne Antibiotic name Dosages of antibiotic (mg/l)
1 Ciprolet 500
2 Ciprolet 250
3 Ciprolet 100
4 Levomycetin 500
5 Levomycetin 250
6 Levomycetin 100
7 Gentamicin 200
8 Gentamicin 100
9 Gentamicin 50
10 Augmentin 500
11 Augmentin 250
12 Augmentin 100
13 Control -

Composition and Preparation of Nutrient Medium

The nutrient medium (NM) for plant cultivation must contain the following
components:

— macroelements (nitrogen, sulfur, magnesium, calcium, phosphorus,
potassium);

— microelements (iron, molybdenum, zinc, copper, manganese, boron, etc.);

— organic substances (vitamins, carbohydrates, amino acids) .
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The most commonly used medium is Murashige and Skoog (MS). This NM
is beneficial as it provides balanced nutrients and, unlike other media, contains
both ammonium and nitrate nitrogen. The MS medium can be modified in various
ways, particularly in terms of vitamin composition and regulatory factors [6].

For the preparation of NM following the methodology of T. I. Ditchenko,
the substances listed in Table 2 were used.

Preparation of MS Medium. To prepare Murashige and Skoog (MS) medium,
100 mL of distilled water was poured into a 1-liter flask, followed by the addition of
the required amount of macro- and microelements, vitamins, and growth regulators.
The necessary amount of sucrose was weighed separately. Each component was
dissolved in separate portions of water and then added to the prepared mixture.
The pH of the nutrient medium was adjusted to 5.8. The prepared medium was
distributed into test tubes and sealed with cotton plugs. The MS medium was
autoclaved at 1 atm for 20— 30 minutes [7].

Table 2 — Composition of Murashige and Skoog Nutrient Medium

Components Weight, mg/l
NH4NO3 1650
CaCl, x 2H,0 332
MgSO, x TH,0 370
KNO, 1900
KH,PO, 170
H,BO, 6,2
CoCl, x 6H,0 0,025
CuSO, x 5H,0 0,025
Na,EDTA x 2H,0 373
FeSO, x TH,O 27,8
MnSO, x H,0 16,9
KI 0,83
Na,MoO, x 2H,0 0,25
ZnSO, x TH,0 8,6
Nicotinic acid 0,5
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Pyridoxine — HCl 0,5
Thiamine — HCI 0,2
Ascorbic acid 0,5
IBA 1,0
Sucrose 20000
Casein hydrolysate 120
Agar agar 8000

Sterilization of Nutrient Media. Culture vessels filled with nutrient media
were sterilized by autoclaving at 1.2 + 0.1 atm (120 °C) for 50 minutes.

Seed Sterilization. Before sterilization, cucumber seeds were thoroughly
washed under running water to remove mechanical contaminants and surface
microorganisms. The use of detergents was considered to enhance cleaning
efficiency. This step was particularly important for eliminating dust, fruit residues,
and other impurities that could affect sterilization effectiveness.

Seed sterilization was performed using various antiseptic solutions, including
sodium hypochlorite, hydrogen peroxide, ethanol, and antibiotics. Antibiotics
played a crucial role in suppressing bacterial contamination, especially in cases
where seeds were infected with phytopathogenic microorganisms. In this study,
ciprofloxacin (Ciprolet), chloramphenicol (Levomycetin), gentamicin, and
amoxicillin with clavulanic acid (Augmentin) were used for seed sterilization. The
selection of these antibiotics was based on their broad-spectrum activity against
bacterial pathogens responsible for plant diseases [8].

In some cases, preliminary sterilization with ethanol was performed by
either wiping the seeds with ethanol or fully immersing them for 2—5 seconds.
However, for complete sterility, primary sterilization was carried out using sodium
hypochlorite or hydrogen peroxide in combination with antibiotics. Sodium
hypochlorite is a universal sterilizing agent suitable for treating various crop seeds,
with concentration and exposure time adjusted individually.

To verify sterilization quality, the treated seeds were incubated under sterile
conditions at room temperature for one week. After this period, sterility was
assessed: if bacterial or fungal contamination was detected, the infected samples were
discarded. This approach allowed the evaluation of antibiotic sterilization efficiency
and the selection of optimal conditions for further cucumber cultivation [9].

Sterile Work Technique in a Laminar Flow Cabinet. The work surface of the
laminar flow cabinet was thoroughly wiped with 90% ethanol, and hands were
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also treated with ethanol. All required instruments were either wiped or immersed
in 95 % ethanol, then flamed using a spirit lamp and placed on a sterile stand to
cool before use [10].

The neck of the test tube containing the nutrient medium was passed over
the flame of a spirit lamp. After removing the plug, the test tube was held with
its open end facing away from the operator [11]. Work with plant material was
carried out on sterile paper substrates, with instruments sterilized after each
manipulation. After handling the plant material, both the test tube neck and foil
cap were flamed before sealing.

Sterilization of Instruments. Instruments were initially sterilized by dry heat
at 180°C for 3 hours. Before each use, they were sterilized again by immersion
in ethanol and flaming in a spirit lamp [12].

Results and Discussion

Observations during the first and second weeks revealed significant
differences in the effectiveness of different seed treatment variants. Variants 3, 4,
6, 8, 12, and the control (13) showed the highest germination success, whereas
variant 9 was completely ineffective, with no seeds germinating.

These results are presented in Graph 1, which illustrates the treatment variants
that promoted better germination and those that were less successful.

Graph 1. Effectiveness of Seed Treatment and Plant Growth
Effectiveness of seed treatment and plant growth
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The line graph illustrates the number of germinated seeds (blue lines) and
grown plants (green lines) for each treatment variant. The line indicating maximum
growth helps visualize deviations from the ideal outcome.
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An analysis of plant growth after two weeks showed that variants 1, 3, 4, 6,
8,9, 11, 12, and 13 achieved the highest success rate (4 out of 4 plants grown). In
contrast, variants 5, 7, and 10 demonstrated moderate effectiveness, while variant
2 was slightly less successful. These results are clearly presented in Diagram 1,
which highlights the most effective treatment methods for achieving optimal plant
growth, as well as those that were less effective.

Diagram 1. Comparison of Seed Treatment Effectiveness and Plant Growth
Comparison of Seed Treatment Efficiency and Plant Growth

4.0 Germinated Seeds
Grown Plants
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The bar chart compares two key indicators: germinated seeds (blue bars)
and grown plants (light green bars), visually illustrating the changes throughout
the experiment.

Observations of plant growth during the experiment revealed significant
differences in the effectiveness of various seed treatment methods. Several variants,
including the control, demonstrated the highest germination rate (4 out of 4 seeds),
indicating no negative impact from the treatment in these cases. However, variant
9 showed the worst result, with no seeds germinating, suggesting a potentially
harmful effect of the applied treatment method.

Two weeks after germination, most plants continued to grow successfully,
confirming the effectiveness of selected methods. Variants 1, 3,4, 6, 8,9, 11, 12,
and 13 achieved the maximum growth rate (4 out of 4 plants grown), demonstrating
the stability of their effects. Meanwhile, variants 5, 7, and 10 showed moderate
effectiveness, while variant 2 was slightly less successful, but still achieved results
close to the maximum.
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Thus, the conducted analysis helped identify the most effective seed treatment
methods, as well as factors that contribute to or hinder plant growth. The obtained
data can be used for further optimization of cultivation conditions and increasing
crop productivity.

Conclusion

The study evaluated the effects of different antibiotics on the germination,
growth, and physiological parameters of cucumber (Cucumis sativus L.) plants.
The results demonstrated that seed treatment effectiveness varied significantly
depending on the type of antibiotic used. Several treatment variants, including
the control group, achieved the highest germination rate (4 out of 4 seeds),
indicating no adverse effects from these treatments. However, variant 9 showed
no germination, suggesting a negative impact of the applied treatment method.

Observations made two weeks after germination confirmed that most plants
continued to grow successfully, highlighting the efficacy of certain antibiotics in
promoting plant development. Variants 1, 3,4, 6, 8,9, 11, 12, and 13 achieved
maximum growth (4 out of 4 plants), indicating the stability of their effects.
Meanwhile, variants 5, 7, and 10 showed moderate effectiveness, and variant
2 performed slightly worse, but still provided results close to the maximum.

The conducted analysis identified the most effective seed treatment methods
while also revealing factors that promote or inhibit plant growth. The study’s
findings have practical significance for optimizing cultivation conditions and
improving agricultural productivity. Further research should explore the long-term
effects of antibiotic treatments on plant health and soil microbiome composition
to ensure their safe and sustainable use in agriculture.
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KUAP TYKBIMJIAPBIH OPTYPJII AHTUBUOTUKTEPMEH
CTEPUJILAEY KOHE OJIAPJABIH APTBIKIIBIJIBIKTAPBI

Maxanaoa anmubuomuxmepoiy Kuapowiy (Cucumis sativus L.)
ocyine, QuU3UON0UANLIK KOPCeMKIWMepIiHe JdCaHe In Vilro Jcaz0ativblHa
eHel3y Ke3IHOe2l IaCmanyObl MOMeHOemy CEepin 3epmme)y Hamuicenepi
bepineen. OcimOik OUOMEXHONIOSUACHIHOA JCIHE PUMONAMONOSUSCHIHOA
aHmubuomuxkmepOi KOiIOAHy 6CiMOiKmepee KOPAHbIC HCA20AUbIMEH
Kamap cmpeccmik acep emedi. [lecenmen, onapoviy 6aKxmepusivlk
UHpeKYUsIapMeH Kypecy MyMKIHOIZIHe KapamMacmaH, aHmubuomukmepoiy
ociMOIkmepOiy ecyi MeH damybiHa acepi a1l e a3z 3epmmenzeH. byn
3epmmey JHCYMbICHIHOA MOPM AHMUOUOMUKMIY — YUNPODLOKCAYUH
(L{unponem), nesomuyemun (Jlesomuyemur), 2eHMaAMUYUH JICIHE KILABYIAH
KbIUKDLIbI MEH AMOKCUYUTLIUHHIY (Aemenmun) Kusap ecimoikmepine
onapoviy acepi zepmmendi. Homuowcecinde oyn npenapammapoviy
KOAQiIbl KOHYeHmMpayusiza OAaulanbiCmosl aumapiblKmail e32epemitin
kepcemmi. Muxkpoopeanuszmoepdi azaumy muimoiniei Kebinece
dumoyvimmolnviknen yinecedi. 3epmmey 0apvicblHOA aAyeMeHMUHOL
250 me/n dozaoda, nesomuyemundi 500 me/n, eenmamuyunoi 100
Me/n 003a0a KONOAHRAHOA NACMAHYObIH MUIMOI A3AI0YblH JCIHE
Kusp 6cimMOiKmepiHiy OaMyblHA YbIMMbLIbIK 2CePOiH HCOKMbLED
anvikmanovl. Ocel aHMUOUOMUK 003aaAPbIH KUAPObL in VILro sca20atiblHOa
ecipyde KONOAHY OUOMEXHONI02UAEa He2l30eN2eH CeleKYUsiblK
bazoapramanapoa Kusp 0axuliOaApbiHbIH KAUMa I1ACmaHyblH MoMeHOemy
Ywin yaxken navioaza ue.

Kinmmi ce3z0ep: Kusip, anmubuomuxmep, 6aKkmepusiivik namozeHoep,
ecy, MemadonusM, puzocgepa MuKpoOUoMbl.

*C. K. Amanxenou’, U. H. Anuxkuna’
12TopallTbIpOB YHUBEPCHUTET,
Pecniybnmka Kazaxcraw, . [1aBnonap.
[Moctynuno B pegaxuuto 09.10.25.
IMoctynuno ¢ ucnpasienusmu 22.10.25.
[Ipunsaro B neuats 04.11.25.

94

Cepus Xumuro-6uonoeuveckas. Ne 3. 2025

CTEPUJIN3ALNA CEMSAH OI'YPIHA C UCITIOJIB30BAHUEM
PA3JIMYHBIX TUIIOB AHTUBUOTHUKOB
N UX IPEUMYIECTBA

B cmamve npeocmasnenvr pesynvmanmul uccied08aHUsL GAUAHUSL
aHmMubUOMUK08 Ha pocm, uzuonoeuueckue napamempul ocypya (Cucumis
sativus L.) u nodaeienue KOHMaAMuHAyuu npu 86e0eHUl 8 Kyibmypy
in vitro. Hcnonv3o6anue aHmubuomukos ¢ 6UOmMexHoI0cuu pacmeHul
U umonamonocuu oKaA3vleaem KAK 3aUUMHOE, MAK U CMPeccosoe
6030eiicmeue Ha pacmenusi. OOHAKO, HECMOMPsL HA UX NOMEHYUA] 8
bopvbe ¢ bakmepuanrbHbIMU UHGEKYUAMU, 6IUAHUE AHMUOUOMUKOS HA
pocm u pazsumue pacmeHuil OCMmaemcs HedOCmMAamoyHo U3YYeHHBIM.
B oannom uccredoganuu u3yuanocy enusHUEC Yemulpex aHmuOUOmuKos
— yunpognoxcayuna (Lunporem), xnopamgenurona (Jlesomuyemun),
2EHMAMUYUHA U AMOKCUYUTIUHA C KIAGYIAHOB0U KUCI0mOU (AyemernmuHr)
— Ha pacmeHus o2ypya. Pesynibmamvl nokazanu, 4mo 6IusHue
OAHHBIX NPEnapamos 3HAYUMENbHO OMAUYATOCH 6 3AGUCUMOCTIU OM
KOHYenmpayuu. Dpgexmugnocms 8 n00AGIeHUU MUKPOOPSAHUZMOS,
Yacmo couumanacy ¢ umomokcuyHocmoio. B xode uccredosanuil
ObLIO 8bIAGIEHO, YMO IPPexmusHoe nodasieHue 0OCeMeHeHHOCMU U
omcymemeue moKCU4ecKo20 6030elCmaus. Ha paseuimue pacmenust 02ypuya
ObLIU OMMEUeHbl NPU UCHOIb308AHUU AYCMEeHMUHA 8 003uposke 250 me/1,
neeomuyemuna 6 0o3upogke 500 me/n, ecenmamuyura 6 0ozuposke 100 me/n.
Ipumenenue smux 003upOGOK AHMUOUOMUKOG 8 BbIPAUJUSAHUU 02YPYA
in vitro umeem 601bULYI0 nEPCHeKmugy Oiisl NOOAGIeHUS GMOPULHOLO
3aepsAZHeHUst KYIbIMypbl 02YPYa 6 CeNeKYUOHHBIX NPOSPAMMAX HA OCHOGE
buomexnonozuu.

Kuiwouesvie cnosa: ocypey, anmubuomuxu, 6akmepuaibHbie
namoeeHvl, pocm, MemaboausM, MUKPOOUOM PU30Chepbi.

95



TopaiireipoB yuuBepcutetinin Xabapibicsl, ISSN 2710-3544  Xumus-6uonoeusnviy cepusicor. Ne 3. 2025

MPHTMH 68.39.49

https://doi.org/10.4808 1/RCDR3989

WU. C. betiwoea’, . C. lWamwidin? *[]. K. Canumoea®,
A. A. NpuuyeHko?, M. X. Llamekoea®
1233amaHo-KazaxcraHckuii arpapHO-TEXHUYECKHA
YHUBEPCUTET NMeHH JKaHrup xaHa,

Pecmy6nuka Kazaxcras, . Ypaibck;

“SUHCTUTYT OHOJIOTUH

1 OMOTEXHOJIOTHH PacTeHHH,

Pecmy6nuka KaszaxcraH, . AnmMarst

'ORCID: https://orcid.org/0000-0001-5293-2190
2ORCID: https://orcid.org/0000-0001-5457-1720
SORCID: https://orcid.org/0000-0003-3197-6586
*ORCID: https://orcid.org/0000-0001-6377-3711
SORCID: https://orcid.org/0000-0002-8746-7484

*e-mail: salimova.dinara98@gmail.com

COBPEMEHHBIE TEHETUYECKHWE nogxoA4bl
K U3YHYEHWUIO INOPOLAHbIX U NMPOAYKTUBHbIX
KAYECTB KA3AXCKNX JIOWIALEN

B nacmosaweu pabome 6vina nocmasiena 3adaua oyeHumo
2eHemuyeckylo CmpykKmypy, ypoeeHb pazHoobpaszus u nposecmu
noanozenommwlll accoyuamusnviil ananus (GWAS) xossiicmeenno none3nvix
NPUSHAKOS (JHCUBOL MACCHI U pazmepa meia) adopueeHHbIX Hopoo roulaoell
Kazaxcmana. /[na ananuza 0uiiu ucnons3o06anst buoiocuyeckue oopasyul
om bonee 2 000 ocobetl kazaxckux nowadei (nopoo Myeancap, Kyuym,
Kocmanaii, JKabe, Aoaui u op.), cenomunuposgatie Komopuix npo8OOUIOCH
¢ nomowwro muxkpouuna Equine80k SNP array, a obpabomka OaHHvlx
sxarouana memoovt PCA, ADMIXTURE, pacuem zemepo3ucomuocmu u
Fst. Obwas nonynayus Kazaxckux jowiadel 0eMOHCIMpupyem 6blCOKUL
YPOBEeHb GHYMPUNONYIAYUOHHO2O 2eHEeMUYeCK020 PA3HO00pasus u
npakxmu4ecKku noIHoe OMcyncmasue UHOpUOUHad, 4mo NOOMeEepHcOaemcsi
OIUBKUMU ZHAYEHUAMU 0XHCUOAEMOLL U HAOTI00AeMOll 2emepo3UcOmHOCU.
Tokaszamenu medxcnopoornou ougpgepenyuayuu (Fst < 0,005) kpatirne Hu3Ku,
Umo ceudemenbCmeyen 0 2eHemu4eckoll 00HOPOOHOCIU U CYUeCmMBOBAHUU
€OUHOU CMEWAHHOU JTAHOPACChL, 2eHemuiecku OIUSKOU K MOH2OIbCKUM

96

Becruuk Topaiirsipos yausepcuteta, ISSN 2710-3544 Cepust Xumuko-6uonozuueckas. Ne 3. 2025

u mysunckum aowmaosam. Jonornumenvuvii ananus muna Kabe eviasun
cnedvl 2ubpuouzayuy ¢ YUCMOKPOBHLIMU 8epX08blMU U 000COobIeHUe
cenekyuoHHou aunuu «Kemoicy Acviavly. Ilposedennviti GWAS ycnewno
uoenmuguyuposan 81 SNP, accoyuuposaumsiii ¢ pazmepom meud,
u 84 SNP — ¢ maccotl, 8K10uas MapKkepul, pAcnoNONCEHHbIE 68 2eHAX
CFI, DLG2, KIT, a maxoce LCORL u MSTN, umo noomeepaicoaem
Hanuyue 3HA4UMbIX 2eHeMUIecKux 0emepmMuHanm Xo3aiucmeenHo YeHHblX
npusnakos. B sakuouenue, kazaxckue 10maou 001a0arom 3HayumenbHolM
2eHeMUYeCKUM pe3epeom u niacmuinocmsio; uoenmuguxayus SNP-
Mapkepos omKpbvleaem npsambie nepcnekmuevl 01s paspadomiu
MONEKYNAPHO-000CHOBAHNBIX CENEKYUOHHBIX NPOSPAMM, HANPAGIEHHBIX HA
nogvluienue npOOYKMUGHOCMU U PAYUOHATLHOE UCNONb308aHUe 2eHOPOHOA
abopuzeHHbIX Nopoo.

Kuiouesvie crnosa: Kazaxckas nowaos, abopucennvle nopoobsl,
cenexyust, SNP-eenomunuposanue, MACHAsL NPOOYKMUGHOCb.

Brenenne

Kazaxcran sBiaseTcss OJHUM M3 IIEHTPOB APEBHEIO0 M COBPEMEHHOTO
KOHEBOJICTBA, T/I€ JIOMIAAN HA MPOTSHKCHUH THICIUENCTHH UTPATH KIIOUEBYIO
pOJIb B XO3sHICTBE, KyJIbTYPE M aJalTallUU YEJIOBEKa K CYpOBBIM YCIIOBHSIM
crenu. Kazaxckue nmopo/ipl OTINYAIOTCS YHUKAIBHBIMA TIPU3HAKAMH — BEICOKOH
BBIHOCJINBOCTBIO, MTPHUCIOCOOICHHOCTBIO K 3KCTPEMAIBHBIM KIMMaTHIECKUM
YCIIOBHSIM, MSCHOH M MOJIOYHOHM NMPOAYKTHBHOCTBIO. TPagMIIMOHHO M3ydCHHUE
TIOPOJIHBIX KaUECTB OCHOBBIBAJIOCH Ha MOP(OJIOTNUECKUX XapaKTEePUCTHKAX, TAKUX
KaK >KHBas Macca, poCT, 0COOEHHOCTH PKCTEphepa, a TakKe Ha XO3IHCTBEHHBIX
roKaszaTessix (MOJIOYHasi U MsICHAsl MPOAYKTHBHOCTH, BOCIIPOU3BOAUTEIBHBIC
kagecTBa). OIHAKO TAKWE METOBI HE TIO3BOJISIH BBIIBUTH IEHETHUECKYIO OCHOBY
nmpu3HaKkoB. [losBIIeHHE MOJEKYJISIPHO-TEHETHIECKIX TEXHOJIOTHH OTKPBIIO
HOBBIC BO3MOXKHOCTHU ISl aHAJIN3a MPOUCXOKACHUS, CTPYKTYPBI MOIYJISAINI
U TPONYKTHBHBIX KauyecTB Kazaxckux Jomanei. [lepBeie nccnenoBanus,
ocHOBaHHBIC Ha MuToxoHApuanbHOl JIHK (koHTpompHEI pernon D-loop u
CMEXHBIE Y9acCTKH), BBISIBIIIM BBICOKOE TalUIOTUITHOE pasHooOpasne u ciaadyio
reorpagpuueckyio mudhepeHnnannio Ka3axcknx JOMaaeH, 9To yKa3bIBaeT Ha UX
CMEIIAHHOE TIPOUCXOXKICHHE U ydacTHe B ((OPMHUPOBAHUN HECKOIBKUX opos [1].

Jlanee B MpakTHUKY BONIJIO HCHOJIB30BAHME MUKPOCATEIIUTHBIX
MapkepoB (STR), koTopsle CTalIM «30JOTHIM CTaHAAPTOM» IS OLEHKH
BHYTPUIOMYJIAIMOHHON TeTepPO3UTOTHOCTH, BBISBICHHS YPOBHSI HHOPHUIWHTA 1
CTereHH poJcTBa; uccaenoBanus STR nokas3anm BEICOKHI ypOBEHb TEHETHUECKOTO
Ppa3Ho00pa3us NPU OTHOCUTEIHHO HU3KOH MEKITOPOJHOM M hepeHnnannm, 94ro
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OTpa)kaeT UCTOPHUYECKHE MPOIECCHl CBOOOTHOTO CKPEIIUBAHUS U OTCYTCTBHE
KECTKOM cenexnuu [2].

CoBpeMeHHBIE MOJX0/IbI, OCHOBaHHbIe HA SNP-reHoTnnupoBanuu n
MMOJIHOTEHOMHBIX aCCOIMAIMOHHBIX HcclienoBanuiax (GWAS), mo3BoasgoT
JieTabHEEe aHAIN3UPOBATh CTPYKTYPY TMOIYJSIUNA U BBIABISTH TCHETHUECKHE
JIETePMHUHAHTHI POIYKTUBHBIX MpH3HaKoB. Tak, mpumeneHne SNP-nanemneir k
Ka3aXCKMM JIOMIAASIM TOKA3aJI0, YTO TPaJUIMOHHOE pa3AeieHHe Ha MOPOAbI U
BHYTPUIIOPO/IHBIE TUIIBI HE BCETAA MOATBEPKIACTCS MOJICKYIISIPHBIMH TAHHBIMH:
TEHETHUYECKHE Pa3IniMs MEX.Y I'PyNIaMH OTHOCHTEIFHO MaJIbl, MOMYJISIHN
XapaKTePHU3yIOTCS 3HAYUTEIbHON CMEIIaHHOCTHIO, OJTHAKO OJHOBPEMEHHO
00HapPyXKMBAETCSI BRICOKNI MHANBHYaJIbHBIN YPOBEHb Pa3HO00Pa3Hs, UTO IeJIacT
Ka3aXCKHUX JIOMIA/IeH NepCIIEKTHBHBIM PECYPCOM JUIsl CelIeKuuH [3].

GW AS-anamissl BeIBIUTH Ha00p SNP, accOIMIPOBaHHBIX C pa3MepaMHu Tela
1 Maccoi — IPU3HAKAMH, HAMIPSMYIO OTHOCSIIIUMUCS K MSICHOH IPOJyKTHBHOCTH,
— IpU 3TOM HaWJEHHBIE MapKepbl PacIpelesieHbl 0 Pa3InYHbIM I€HOMHBIM
o0iacTsM U TpeOYIOT JabHEUIeH BaTuIaIiy B OOIBIINX BEIOOpKax. OcoObii
MHTEpEC NPEACTABISIOT WCCIICIOBAHUS T€HOB-KaHUIATOB: ITOJIMMOP(U3MBI B
rerax LCORL u PRKAG3 y noxansubix THIOB (JKabe, Anmail) oOHapyKeHBI
KaK MOTEHIUAIbHO CBA3aHHBIC C MACHOM MPOAYKTHBHOCTBHIO U POCTOBBIMHU
XapaKTepPUCTUKAMH; B HEKOTOPBIX MOMYISANHUAX HAOII0MaeTCsl BBICOKAS
romMo3urotHocts 1o Jokycy LCORL, 9T0 MOXeT oTpakaTh HalpaBlIeHHOE
CEJIEKIIMOHHOE JIaBJICHNE B CTOPOHY KPYIHBIX ocobeit [4].

AHan3pl KOHKPETHBIX TTOPOJ, HarnpuMep Myramkap, MoKa3aill BEICOKHN
YPOBEHb BHYTPHUIIOPOJHOTO Pa3HOOOpa3nus M OTCYTCTBHE CYIIECTBEHHOTO
MHOPUAMHTA; TIPU 3TOM OBIJIO OTMEYEHO pasjInuue JIMHUH 110 MOJOYHOU
MPOAYKTUBHOCTU (HAmpuMmep, AMAma3oH Hamos 3a 105 mHell makTamum
~1431-1701 m), 9To yKa3pIBaCT Ha peaNTbHYI0 (PCHOTUITHUECKYIO BapHabenbHOCTb,
MTOTCHIMAIILHO CBA3AHHYIO C TEHETHKOM [5].

MonekynsapHO-TeHETHYECKIE MCCIEN0BAHNS Ka3aXxCKHUX Jiomanei
pa3BuBanuchk oT aHanm3a muToxoHApuampHOoi JIHK m STR-mapkepoB k
MpUMeHeHHI0 BhIcoKOomnoTHOro SNP-renotunupoBanus u GWAS. Tak,
nccnenoBanus 1mo STR mokasanm BEICOKHH YPOBEHb MOIMMOP(HU3Ma U HU3KYIO
MEXIIOPOAHYI0 TudPEepeHInaIiio, 9TO yKa3blBaeT HA COXpaHEHHE OOIIEeTO
reHo()OH/A U aKTUBHBIM 0OMEH aJuIeJIIMHA MEKLY TTOMYJISIIUSMHA. J[71s1 OTAENBbHBIX
MOpoJI, HAIPUMEP MYTADKAPCKOW M kabe, BBISIBICHBI BBICOKHE MOKa3aTEIN
TeTEePO3UTOTHOCTH U OTCYTCTBHE CyIIECTBEHHOro MHOpuauHra [6]. Ilepexon
SNP-maccnBam 1MO3BOJIMII YyTOUHHUTE CTPYKTYpPY Ka3aXCKHX JIOIIAAeH: aHaHu3
6or1ee 2000 >KMBOTHBIX TOKa3aJl OTCYTCTBHE YETKOH T€HETHYECKOW TPaHHUIIBI
ME>KLy TTOPOAAMH 1 IOATBEPINII CYIIIECTBOBAHHE EIMHOM JTAaH/IPACCHI «Ka3axcKasi
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JIOMIab)» C BBICOKHM HHAWBHUAYATHHBIM pa3HOOOpa3ueM. J[OMOTHUTEIbHEBIE
nccrenopanus tuna JKabe, BKIOYAss MOMyIAnuio «KeToicy ACBUIBIY,
BBISIBIJIM HU3KYIO BHYTPHITOMYJISAIHOHHYIO AH(QQPEpEHIIHAINI0, HO TPU3HAKH
HaIPaBJICHHOTO O0TOOpa B OTACTBHHBIX JTHHUAX [7]. DTH NaHHBIC TOTIEPKUBAIOT
3HAYUTENIBHBII TEeHETHYSCKUN pe3epB Ka3axXCKUX JOMAaIeld M OTKPBIBAIOT
MIEPCIICKTUBHI HCITOIB30BAHNS TEHOMHBIX TEXHOJIOTHI [T CENEKITIH TI0 MSICHOM
Y MOJIOYHOH MPOAYKTUBHOCTH, a TAKXKE IT0 aJaliTHBHBIM TIpHU3HaKaM [8§].

B mocnenHue ronpl pa3BUTHE MOJICKYISPHO-TEHETHICCKUX TEXHOJOTHN
MTO3BOJIMJIO 3HAYXUTENFHO PACIINPUTH MPEACTABICHUSA O MPOUCXOXKICHUU H
BHYTPHUIIOPOJHOHN CTPYKTYpe Ka3axcKux jomaaei. C BHEIpEHHEM METOIOB
BBICOKOITPOM3BOANTENBHOTO cekBeHnpoBaHMs (NGS) u SNP-reHoTHITHpOBaHHS
CTaJI0 BO3MOYKHBIM ITPOBEICHHUE ITOTHOTCHOMHBIX MCCIICIOBAaHUH, HAIIPaBICHHBIX
HAa BBISIBIICHHE a/IANITUBHBIX U IPOYKTHUBHBIX JIOKYCOB. Hanmpumep, nccienoBaHus
OTEYECTBEHHBIX aBTOPOB IMOKA3alli, YTO MpUMeHeHHe maHeneil SNP-mapkepos
K Ka3aXCKHM JIOIIAJSIM TT03BOJIIET YTOUYHHUTE CTPYKTYPY TOITYJISINA U BEISIBUTH
YYaCTKH T€HOMa, OTBETCTBEHHBIC 32 MOP(OIOTHIECKHE U XO3SMHCTBEHHO TIOJIC3HBIE
npu3HaKH [9].

Pabora Kassymbekova u coast. (2025) mokasana, 9To y MyramKapcKoit
TTOPOIBI COXPAHSETCSI BRICOKHH YPOBEHD TeHETHUYECKOTO pa3HO00Pa3Hs, TIPH 3TOM
B I'€HOME BBISABIICHBI T€HBI-KaHIUIATEI, CBSI3aHHBIEC C MACHOU ITPOAYKTUBHOCTBIO,
MeTa0ONMM3MOM W ajanTanuell K apuaHbIM ycioBusM — Takue kak LCORL,
PRKAGS3, COX4I1 u CKM. [lapamiensHble UCCIEIOBaHMS, OCHOBAHHBIC Ha
MUKPOCATEeIITUTHBIX MapKepax, MOATBEPIMIA HU3KHHA YPOBCHb MHOPHIMHTA
1 BBICOKHH TOKa3aTelb TeTEPO3UTOTHOCTH y momymsnuit Myramkap u JKaOe,
YTO yKa3bIBaeT HAa COXPAaHEHHE IIMPOKON TeHETHUECKON 0a3bl Il JambHEeHIeH
CENIeKIIMOHHON Pa0OTHI.

[IpoBenéHHBIC TOTHOTEHOMHBIE acCOMAIMOHHBIE HccienoBanus (GWAS)
MIPOJIEMOHCTPUPOBaNH cymecTBoBanne SNP, acCOMUPOBAHHBIX C POCTOM,
JKHUBOM Maccod M MSICHOM NMPOSYKTUBHOCTBIO JIOIIaAeH, BKJIOYas JOKYCHI,
pacmionoxxenssle B TeHax MSTN u LCORL, yuactByromux B (GOpMHPOBaHUHT
CKEJeTHO-MBIIIeYHOl Macchl. Kpome Toro, cpaBHUTENbHBIE pabOTHI,
BEITTOJTHEHHBIE C IPUBJICYCHHUEM Ka3aXCKIX, MOHTOJILCKHX M €BPOIICHCKUX TTOPOT,
MTOKa3aJIi HaJIW9IHe o0MIeH TpeBHEH TeHETHUECKOW OCHOBBI, YTO MOATBEPIKIACT
HCTOPHYECKYI0 poiib KazaxcTaHa Kak OJHOTO M3 IEHTPOB OIOMAITHUBAHUS H
nuBepcudukarmy omann [ 10].

Haubonee mepenoBbie UCCIENOBAaHHUS BKIIOYAIOT aHAIH3 HEKOAMPYFOIIIX
PHK u nonroreHoMHOe OucynsputHOE cexBernpoBanue (WGBS-seq), kotopoe
[MO3BOJIMJIO BBISIBUTh '€HETHUYECKUE U DIUTCHETHUYECKHUE MEXAHU3MbI, CTOSIINE
32 BaXXHBIMU XO3SHCTBEHHBIMHU NpU3HAKaMH. Tak, CpaBHUTEIBHBIN aHAIU3
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JHK-MeTnnupoBaHus y Ka3aXCKUX KOOBUI C BBICOKOW M HU3KOW MOJOYHOM
MPONYKTUBHOCTBIO TTO3BOJMI MACHTUGUIUPOBATHh AU PepeHIHATBHO
METHJINPOBAHHBIC T'€HBI, YYACTBYIOUINE B PErYJSIUM JIAKTAUH ¥ (YHKIUN
MOJIOYHOH JKE€JI€3bl, 9TO OTKPBIBAET ITyTh K BHEIPEHHUIO JMUTCHETHUECKHUX
MapKepoB B cenekiuio [11].

Kpowme Toro, reHeTHueCcKne NCCIIEI0BAHUS MACHON MPOJYKTHBHOCTH BBILILIN
3a paMKHU IIPOCTOr0 HAOOpa MAacChl M MEPENUIH K W3yYEeHHI0 KauyeCTBEHHBIX
XapakTEePUCTHK MsAca. BpUIN MpoaHaIN3MpPOBAHBI MEXaHU3MBI, JICKAIINE B
OCHOBE pa3IMYHi B IIBETE OPIOIIHOTO KUpa (SKENTHINA/OEIBIi ), 4TO UMEET MPSIMOe
OTHOILICHUE K TOTPEONUTETHCKUM MTPEATIOYTEHHUAM M Ka4eCTBY TYIIN. DTH paboTHl,
OCHOBaHHBIE Ha cekBeHnpoBannu Hekomupyrommx PHK (IncRNA, miRNA),
TTO3BOJIMIIN OTIPENIEIUTh KIIIOUEBbIE T€HBbl W CHUTHAJIBHBIEC ITyTH, CBSA3aHHBIC C
MeTaboIU3MOM KUPOBO TKaHU [12].

COBOKYNHOCTh COBPEMEHHBIX JAHHBIX CBUIETEIHBCTBYET O
TOM, YTO Ka3aXxCKHeE JIOMIaAN XapaKTePHU3YIOTCS BBICOKON F€HETHYEeCKOU
TUTACTUYHOCTHIO U a/IalITUBHBIM ITOTEHIMAIOM. Pa3BUTHE TEHOMHBIX METOIOB —
SNP-rerotunupoBanmst, GWAS 1 ceKBeHHPOBaHHS BCET'O TEHOMAa — OTKPHIBAET
MIEPCIEKTUBBI U CO3JaHMSI MOJIEKYJISIPHO-00OCHOBAHHBIX CEJIEKIIMOHHBIX
MIPOrpaMM, HaIlpaBJICHHbIX HA TIOBBIIIEHIE MACHOW U MOJIOYHOH MPOYKTHBHOCTH,
BBIHOCJIMBOCTH U aJIAIITUBHOCTH Ka3aXCKUX ITOPOJ] K SKCTPEMAIIbHBIM YCIOBHAM
OKpYXKaIOIIEH Cpe/bl.

Marepuajbl 1 METOAbI

Jas muccnenoBaHust ObUIM MCIOJIB30BAHBI OMOJIOTHYECKHE 00pa3Iibl
OTEYeCTBEHHBIX MOpo Jommaaen (Myramkap, Kymrym, Kocranaii, 6ensre omann
«XKeTpICy achUTBI» Ka3axckas mopopa: J»xabe, HaiimaHnckuit m Amaiickuii
THIIBI) cOOpaHHbBIE B XO3AHCTBAX pa3HbIX pernoHoB Kaszaxcrana. B ornensHOM
WCCIIeI0OBAHUH OBUIN JOTIOJIHUTEIBFHO MPOAHAIN3UPOBAHBI BEIOOPKH JIOIIAAEH
tuna J[xabe, Biodas nomymsnuio «XXersicy Acbutel». Beero 0b11o orodpano
6omnee 2 000 ocobett (B ToM umcie 632 [Ixabe, 585 Myramxkap, 303 Anaii,
226 Kymywm, 158 Hatiman, 116 Kocranaii; nomomautensao 403 J[xabe
u 42 «Ketbicy AcCBUTBD»)

Marepuanom CITy>KHIIH BOJIOCHI C KOPHSIMH M3 XBOCTA ¥ TPHUBBI, U3 KOTOPBIX
Beigensnu JJHK ¢ mcnmonp3oBanmem Habopa DNK-Extran2 (CunTomn, P®).
Konnenrpanuto n kadectBo JHK onenuBamm Ha dhiayopumerpe Qubit 4 (Thermo
Fisher Scientific, CIIIA)

l'eHOTHIIMpOBaHME BBHIIOTHIN ¢ TIOMOIIbI0 Mukpounma Equine80k SNP
array Ha cucteMe [llumina iScan B COOTBETCTBHH € TPOTOKOJIIOM IIPOU3BOIUTEIS.
[lepBuuHas 00paboTKa AaHHBIX M (UIBTPAIMS MPOBOIMINCH B MPOTPAMMHOM
makete GenomeStudio (Illumina). s nanpHe#IIero aHaimsa MUCIOJIb30BAIH
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PLINK1.9 ¢ mpuMeHeHHEeM CTaHAAPTHBIX IMOPOTOBBIX 3HAYCHHH (4acToTa
MuHOpHOTO aimens > 0,05; cooTBeTcTBHE paBHOBecHio Xapan—BaitaOepra,
p = 1x107°; gactora BeizoBa SNP > 0,95). OTcyTcTByOIINE TEHOTHUIIBI
MMUTHPOBAIHCE ¢ ncnoib3oBanneM BEAGLE.

DEeHOTUNNYECKUE TTOKA3aTeNN BKIIOYAIN )KUBYIO Maccy, BBICOTY B XOJIKE,
KOCYI0 JUIMHY TYJIOBHIIA, 00XBaT rpyau u oOxBaT mscTu. Ha ocHOBe 3THX
JaHHbIX BeonHsuics PCA-ananm3, mo3BosMBIINN ChOPMHUPOBATH MHTETPATIbHBIN
TIOKA3aTeIb «Pa3Mep KUBOTHOTO.

AHanm3 TeHeTHIecKoi CTpyKTYpHI mpoBoawi Metogamu PCA, ADMIXTURE
(K=2-20), pacuéra xo3punuentos rereposurornoctu (He, Ho) u mHmekca
nuddepennuanun (Fst). CpaBHUTENbHBINH aHANTU3 BKJIIOYAT JaHHBIC II0
3apyOeXHbBIM 1opoJaM (MOHTOJIbCKasl, TyBUHCKasl, aXxaJITEKWHCKas, apadckasd,
YHCTOKPOBHASI BEPXOBAs H JP.).

Jlist moncka accormanuii SNP ¢ X034HCTBEHHO TOJIC3HBIMH TTPU3HAKAMHU
npumMersicst GWAS (reHoM-accolMMpoBaHHOE HCCIIE0BAHNE) C HCIIOJIb30BAHHEM
smHeiHo# perpeccuu B PLINK1.9. B kauecTBe koBapuaT yUUTHIBAIMCH BO3pacT U
T10J1 )KUBOTHBIX. CTaTHCTHYECKAst 3HAUMMOCTD OIIPEIEIISIIAch C NCIIOJIb30BAHNEM
Metona Monte-Kapno mepectanoBok (p < 0,001). AHHOTammMIO 3HAYUMBIX
SNP npoBoanmu ¢ momormipio Variant Effect Predictor (VEP) u 6a3s1 DAVID.

Pe3yabTaTsl U 00cyK1eHUe

B pesynbraTe reHOTHNMPOBAHMS Ka3axCKHX JIOMIAJEH moydeHo Ooiee
74 000 SNP-mapkepoB miast 2 020 KMBOTHBIX, U3 KOTOPBIX TOCIE (QIITBTPAIHH
HCTOIB30BaT0Cchk 60 987 monmumophu3MoB. [ TOTIOTHUTETFHOTO aHATN3A THITA
Jxabe (Bximrouast momyssanuio «OKeTpicy Acbuibl») OBLIO HMPOAHAIN3UPOBAHO
1 038 ocobeit, st KOTOpBIX 0TOOpanHo 43 422 SNP.

Ionynayuonnas cmpykmypa. AHaIN3 TE€TEPO3UTOTHOCTH TOKA3all
Oomuskue 3HavueHus oxmmaemor (He = 0,3462 + 0,0051) u HabOmomaemoi
(Ho = 0,3432 + 0,0043) reTepo3UTOTHOCTH, YTO OTPA’KACT BBHICOKHN YPOBECHb
TEHETHYIECKOT0 Pa3HOOOPa3usl U OTCYTCTBHE NPU3HAKOB HHOPHUIAMHTA.

[Tokazatenn auddepeHnnanny MEX1y MOPOJAMU OKa3aluCh KpaiiHe
Hu3kumu: 3HayeHus Fst e npessimwanu 0,001-0,005 mist Bcex map rpymi.
Haumensbiiee paznuuue ormeueHo mexay Kocrtanalickoih u Analickoi
mopomamu (Fst = 0,0003), a mHanboneimee — mexay Kymrymckoit u Anafickoit
(Fst = 0,005). DT0 yKka3pIBaeT Ha TEHETUYECKYIO OJHOPOAHOCTH U OTCYTCTBHE
4ETKOW AeMapKaluu MEXAy TPaANIHOHHBIMH THIAMU M MPOU3BOJHBIMHU
mopoxamu. Aramn3 ADMIXTURE mpu K=2 nokasait, 4To Bcst BRIOOpKa Ka3aXCKUX
nomaneit GopMHUpYyeT eUHBINH TeHO(OH C HATMIMEM OTAEIBHBIX ayTiIaiepoB.
[Ipu yBenmuennn uncna xractepoB (K=3—-10) BeIABIsIIaCE BHYTPHUPOIOBAS
BaprabebHOCTh, OAHAKO 0€3 YETKUX IPaHHIl MEXy THIIAMH.
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Breed

< ADA- Adai (Kazakhetan)

= AKTK - Ahel Teke: (Turkmenistan)

<= AND - Andalustan [Spain)

- ARR - Aratian (Arabia)

-~ BEL- Belgian (Befgium)

CLYD - Clydssdale (UK)
€SP~ Caspian (Irzn)

< EXMR - Exmoore (UK)

~ FELL- Fell Pony (UK}

= FIN- Finnhorse (Finland)

FLCR - Florida Cracker (USA)

- FM - Franches-Montagnes (Switzeriand)

~ KOS - Kostanay (Kazakhsten)

" KSH - Kushum (Kazakhstan)
LUST - Lusitano (Portugal)

MARNM - Maremmans (1)

MINI - Minahure {USA)

WANGP - Wianqalaroa Paulsta (Brazi)
MO - Mongalian {Mongoliz}

MOR - Morgan (USK)

hUG - Mugalzhar (Kazaithetan)
HFST - Naw Forest Pony {UK)
NN - Naiman (Kazakhstan)

-~ NORF - Norwegian Ford (oruzy)
NSWE - North Swedsh Horse [Sweden)

~ PERC - Percheron (France)

PERL - Peruvian Paso (Pej

PRPF - Puesto Rico Paso Fino (Puero Rice]

== PT-Paint (USA)

== QH - Quarler Harse (USA)

SB- Saddlebreed (USA)
‘SHET - Shetlarnd Puny UK)

-~ SHR - Shire [UK)
STBDMor - Standarcbred (Norway)
STBDUS - Standardbred (USA)
SZWB - Swiss Wamblood (Switzefand)
TB_UK - Thoroughired LK)

= TH_US - Thoroughtred (US4)

= TUVA-Tuva [Russia)

TN | ]

o

b
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Pucynok 1 — PCA-ananu3 xa3axckux jomrajeit
B CPaBHEHUH C 3apyOeKHBIMH MTOPOJAMH.

CpaBHenue ¢ 3apyoexubiMu nmopogamu (138 Jlxabe, 74 Kocranaii,
66 Myramxkap, 60 Kymrym, 27 Anait nporuB 1 176 ocoGeit pa3HbIX 1mopon)
M0Ka3aJlo, YTO Ka3aXCKHE JIOMAAHW 3aHUMAIOT IEHTPaJIbHOE IMOJIOKEHHUE Ha
PCA-nuarpamMme U uMerOT 0oJiee BBHICOKHMU ypOBEHb MHIMBHUAYAJIbHOU
W3MEHUYHMBOCTH, 4YeM OOJIBIIMHCTBO 3apyOexHbIX mopoxa. Hanbonbuiee
TEHETHYECKOE CXOCTBO BBISIBIICHO C MOHTOJIBCKUMH ¥ TYBUHCKUMH JIOIIA/IbMH,
TOTJIa KaK HAaHOOJIbIINE OTIMYHS HAOJIIOAaINCh IT0 OTHOIICHHIO K YACTOKPOBHBIM
BEPXOBBIM.

JonmonHuTtenbHbIH aHanu3 Tuna J[>kabe mokasan, 4TO 3HAYCHHS
reTepo3UrOTHOCTH BapbupoBaiu B npeaenax He = 0,314-0,334 u Ho = 0,317—
0,342. Uckmrouenue coctaBuia nomyaanus «KeTsicy ACBUIBY, Y KOTOPOH
He = 0,298 u Ho = 0,308, 4yTo CBUIECTENBCTBYET O MEHBIIEM T'€HETHUYECKOM
pa3Hoo0pa3uy Mo CPaBHEHHUIO C APYTUMHE nomyssinusvu Jxaoe.

Koaddummentsr Fst mexny nonymsiumsimu J[xade ue npesbrmanu 0,01,
3a uckiaoueHueM «XKereicy Acbuisiy (0,027-0,034), koTopas oOpa3oBana
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OTIENbHBIH KiacTep. DTO YKa3blBa€T HA YCHJICEHHOE CEJIEKIIMOHHOE
BO3JIEHICTBUE B JAHHOUW JTUHUU.

Anammn3 cuemnnenus (LD) moka3zam HU3KYIO CTENEHBb CICIUICHHOCTH Y
Jxabe, XxapakTepHYIO UIS MOIMYJIAINI ¢ BRICOKOH M3MEHYHBOCTBIO M CIIa0BIM
HCKYCCTBEHHBIM O0TOOpOM. B TO ke Bpems y «KeTpicy AcCBUIBD) 3HAYCHHUS
LD Obuy BBIIIE W IPUOIMKAINCH K MOKA3aTeNsIM WHTCHCUBHO Pa3BOJAMMBIX
TIOPOJI, TAKUX KaK YUCTOKPOBHBIC BEPXOBBIE.

PCA u ADMIXTURE noarsepawy Hamuare THOPUIHBIX TeHOTHITOB [Ikabe
C YMCTOKPOBHBIMH BEpXOBBIMH. OCOOEHHO 3TO NMPOSBUIIOCH B MOITYIsiiyu «Kankay,
T/Ie 3HAUYMTeNbHas YacTh )KHBOTHBIX IMeJIa CIBHUT B cTopoHy Thoroughbred.

Accoyuamusnoiti anaiuz (GWAS). B o0mieil BEIOOpKe Ka3aXCKUX
nomaneit GWAS BerssBun 81 SNP, acconumpoBaHHEIN ¢ pa3MepoM Telna,
u 84 SNP, acconmmpoBaHHBIX ¢ Maccol, U3 KOTOPEIX 60 OBLIH yCHENTHO
AQHHOTHPOBAHBI. DTH MapKephl CBSA3aHbI C TEHAMH, YYACTBYIOIINMH B Pa3BUTHH
KOCTHO-CYCTaBHOM CHCTEMBI, COSANHUTEILHBIX TKAHEH, PEryJIsiliiy HEPBHBIX U
MMMYHHBIX ITPOIIECCOB.

1041 — P— i
.
T
. T ¥ * .
PR 1
;
7

~logys(p)

7 H 3 i 5 B 7 & 3 1O 114213 14 15 16 17 18 139 20 21 22 23 24 252627 23 293007 X
Chromosome

~logu(p)

1 2 g 4 6 & 7 8 B 10 11213 14 15 5 17 18 18 20 21 22 23 24 259527 05 £HANMN X
Chromasome.

Pucynoxk 2 — ManxatreHckue auarpammel (Pactipenencuame
OJTHOHYKJIEOTHIHBIX MyTalnii 10 XpOMOCOMaM B M3y4EHHOW TPyIIIE JIOMIaeh
OTEUECTBEHHBIX ITOPOJ B CBSI3M C YPOBHEM CTATHCTHUECKOM 3HAUNMOCTH
JUTS TIOKa3aTeNnel >KUBOM MacChl (BHU3Y) U IIPOMEPOB (BBEPXY)

B Be1bopke [Ixadbe GWAS mpoBenén mist 823 KUBOTHBIX, HCKITIOYUB
aytnaiiepoB u ocobell 0e3 (EHOTHIMYECKUX NaHHBIX. BeraBiaeHo 126 SNP,
JIOCTOBEPHO aCCOLUMMPOBAHHBIX ¢ Maccoi, © 99 SNP — ¢ pazmepom Tena
(p<0,001). IToce punpTpannu 1 aHHOTAIMH OBII0 0TOOpaHo 57 SNP, BKITtowast:
14 mMapkepoB, CBSI3aHHBIX HCKIJIIOUHTENIBHO C pa3MepoM Tena; 23 Mapkepa,
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aCCOLIMUPOBAHHBIX TOJIBKO ¢ Maccoif; 20 MapkepoB, CBA3aHHBIX OJJHOBPEMEHHO
¢ 000oMMH MTpU3HAKAMHU.

Cpenu BBISIBIEHHBIX T€HOB 0c000€¢ BHHMAaHHUE 3aCIyXHBAIOT:
CFI (xommemenT-dakrop I) — Tpu SNP, ygacTByrOIIX B UMMYHHBIX IIPOIIECCaXx;
DLG2, KIT, PRKG2 — no gBa SNP, BIMSIOIIMX Ha KJIETOYHLIC CHTHAJIbHBIC
ITyTH U Pa3BUTHE TKaHEH; psil APYTHUX I'CHOB, CBS3AHHBIX C peryisiueii oOMeHa
BEIIIECTB U MOP(OTeHE30M.

Taxkum o6pazom, GWAS moaTBepann HaIWdue 3HAYUMBIX acCOIUAITUI
C XO3SIICTBEHHO IEHHBIMHU IpHU3HAKaMHU (Macca M pa3Mep), 4TO OTKPHIBACT
MEPCIEKTUBBI HCIONb30BaHUs SNP-MapkepoB B MOJEKYJISIPHOH celeKunu
Ka3aXCKHUX JIOIIa/IeH.

Nudopmauus o puHAHCUPOBAHUM

UccrenoBanms mpoBommmnck B HAO «3amamHo-KazaxcraHCkuii arpapHo-
TexHuueckuil ynusepcurer uMm. Kanrup xana» u PI'Tl na IIXB «MucTutyT
omonornn u 6morexnonoruu pacrenminy KH MHBO PK B pamkax Hay4HOTO
npoekta [III® BR22887106 «IlpumeHeHne MOIEKYJIIPHO-TE€HETUUECKUX
METOJIOB JJIsl ONTHUMU3AIMN YIIPABJICHUS! TeHETHIECKUMH PecypcaMy JIomaaen
1 pa3pabOTKa MHHOBAIIMOHHBIX TEXHOJIOTUH AJIsl TPOAYKTHBHOT'O KOHEBOJICTBAY,
I'd MHBO PK Ne AP14870614 «I'eneTndeckoe MapKUPOBAaHUE MTPOTYKTHBHBIX
Ka4ecTB Ka3axCKOH Jomaan Tuma pkade Ha ocHoBe SNP-reHOTHITMpOBaHUS C
IIHPOKHM ITOKpBITHEM TeHOMay, Noe AP 19577616 «3yderne mopomocneripuaHbx
MIPU3HAKOB y OTEYECTBEHHBIX IOPOJI JIOMIAAEH METOJIOM PECEKBEHHUPOBAHUS U
TPAaHCKPUIITOMHOTO aHAIIH3ay.

BriBoabl

[TpoBeéHHbBIE TEHOMHBIE NCCIIEIOBAHMS TPAIMIIMOHHBIX Ka3aXCKHUX JIOIaIeH
MOATBEPANIIN BBICOKHH YPOBEHb BHYTPHUIONYJISLNOHHOTO T€HETHIECKOTO
Ppa3Ho00pa3ns 1 OTCYTCTBHE BBRIPAXKEHHON A (hepeHITHAIIN MEXKLy OCHOBHBIMHU
THUITAMHU ¥ TIPOU3BOJHBIMH MTOPOJAMH, YTO MO3BOJISIET PACCMATPUBATH MX Kak
€IMHYIO TIOMYJIALHNIO «Ka3aXxCKas JIOMIab», OJM3KYIO IO MPOMCXOXKICHHIO K
MOHTOJILCKMM M TYBHHCKHM JIOIIASIM; MIPU 3TOM aHaimn3 Tumna JKaObl BRISBHI
HaJIMYHE MUPOKOH M3MEHYMBOCTH, CIEAbI CKPEIIMBAHHUSA C YUCTOKPOBHBIMHU
BEPXOBBIMH M OTAEIIBHYIO CEIEKIIMOHHO BBIICJICHHYIO JIMHUIO «JKeThICy ACBUIBD),
a mpoBenéHHble GWAS mo3BOMIIIN WACHTUDUIMPOBATE PsiT 3HAYMMBIX SNP,
ACCOLIMMPOBAHHBIX C MAaCCOM M Pa3MEpOM Tella, YTO OTKPBIBAET MEPCIIEKTHBHI
MIPUMEHEHHS MOJIEKYJIIPHBIX MAapKepOB B CEJIEKIIMOHHO-IUIEMEHHON padoTe n
MMEET BaXHOE 3HAYCHUE /ISl COXPAHEHHS W PALMOHAIBHOTO HCIIOJIB30BaHUS
reHo(oHIa a0OPUTCHHBIX TIOPOJI.
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2 000-Han acmam Ka3ax HCbIIKbICIHAH ANbIHEAH OUOLOSUANLIK Yaciiep
Konoanwlnowl. I'enomunmey Equine80k SNP array muxpouuni apkwiivl
Jrcy3eze acvipwinovl, an oepekmepoi eyoey PCA, ADMIXTURE a0icmepiH,
2emeposucommulivi nen Fst kopcemkiwmepin ecenmeyoi Kammulobi.

Kasaxk orcoligpiiapeinsly scannsl nORYIAyUsACs dHcoapuvl Oeneetioei
[WKI NONYIAYUATBIK 2eHEMUKANBIK dPMYPALIIKMI HCIHE UHOPUOUHSMIH
depik 60amayviH kepcemedi, OY1 Kymiiemin JcaHe OAKbIIAHEAH
2emepo3ucOmMmyliblK MaHOEPIiHIH YKcacmbvleblMeH 0djiefdeHedl.
Tyxvimapanvix oupghepenyuayus kepcemrivumepi (Fst < 0,005) eme mover,
OY71 2eHEeMUKAIBIK, OIPMEKMINIKMI HCIHEe MOHRO0]I MEH MY BAIbIK HCLIKbLIAPA
JHCAKBIH apanac 1anopaccmoiy bap exeHin 6i10ipeoi.

JKabvl munin Kocvlmuwa manoday Hamudxicecinoe masa KaHobl MiHIC
JHCBLLIKBLIAPLIMEH OyOanoacy i30epi dcane «Kemicy Acvlnvly cerekyusibik,
Jrceniciniy epexuienenyi anvikmanovl. Kypeisineen GWAS manoayer oene
omueminen accoyuayusnanean 81 SNP dcone canmaxnen davnanvicmol 84
SNP anvikmaovt, onapoviy kamapeinoa CFI, DLG2, KIT, conoati-ak LCORL
arcone MSTN eendepinoe opnanackan mapkepnep 6ap. Byn wapyawvinvixka
nauoanwl benzinepoin Maybl30bl 2eHEMUKATBIK 0eMEPMUHAHMMAPLIHLIY Oap
exenin 0anendeloi.

Kopeimvbinovinai xene, Ka3ax HCulIKbLIAPbI AUMAPALIKMAL
2EHEMUKANLIK KOp MeH Oeliimoenciwumik aneyemke ue;, SNP-mapkepnepoi
AHBIKMAY OHIMOLIIKMI apmmulpyea HcaHe HCepIiliKmi mYKoiMOapOblH
2eHemUKanvlk KOpblH YMmulMObl NAll0aiany2a 0a2elmmangat
MOJNEKYNANbIK He2i30eNeeH celeKyusnvlK 0az0apramanapovl azipieyee
mikenel MyMKIHOIK auiaobl.

Kinmmi cesdep: Kazax s#colikbicel, dcepeinikmi myKoimoap, cenekyus,
SNP-zeromunmey, em 6HiMOLNIeL.
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KA3AK KBIJIKBIJIAPBIHBIH TYKBIM/IBIK
KOHE OHIMALJIIK CAITAJTAPBIH 3EPTTEY AIH
3AMAHAYU ITEHETHUKAJIBIK TOCIJIAEPI

Ocwi 3epmmeyoe KazakcmanHvly s#cepeinikmi HCbLiKbL MYKbLMOAPbIHbIH
(Myzansicap, Kywoim, Kocmanati, Kabwi, Aoaii scone m.0.) ceHemuKkanvix,
KYPbLIGIMbLH, JPMYPIILIK OeHeeliin 6aganay Jicane uapyaubliblK mypebloaH
ManbI30bl Oencinepdiy (mipi carmax neH OeHe ouiemi) MmoabliK 2eHOMObIK
accoyuamusmix manoayvir (GWAS) srcypeizy minoemi Kotiviiovl. Tandayea
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MODERN GENETIC APPROACHES TO THE STUDY

OF BREED AND PRODUCTIVE TRAITS OF KAZAKH HORSES

The present study aimed to assess the genetic structure, diversity level,
and perform a genome-wide association study (GWAS) of economically
important traits — live weight and body size — in indigenous horse breeds
of Kazakhstan. Biological samples were collected from more than 2,000
Kazakh horses (breeds Mugalzhar, Kushum, Kostanay, Zhabe, Aday, and
others). Genotyping was carried out using the Equine80k SNP array,
and data processing included PCA, ADMIXTURE, and the calculation of
heterozygosity and Fst indices.

The overall Kazakh horse population demonstrated a high level
of within-population genetic diversity and almost complete absence of
inbreeding, as confirmed by the close values of expected and observed
heterozygosity. The interbreed differentiation indices (Fst < 0.005) were
extremely low, indicating genetic homogeneity and the existence of a single
admixed landrace genetically close to Mongolian and Tuvan horses.

Additional analysis of the Zhabe type revealed traces of hybridization
with Thoroughbred horses and the differentiation of a separate breeding
line, «Zhetysu Asyly.» The conducted GWAS successfully identified 81
SNPs associated with body size and 84 SNPs related to live weight,
including markers located in the CFI, DLG2, KIT, LCORL, and MSTN
genes, confirming the presence of significant genetic determinants of
economically valuable traits.

In conclusion, Kazakh horses possess a considerable genetic
reserve and adaptability; the identification of SNP markers provides
direct prospects for developing molecularly-based breeding programs
aimed at improving productivity and the rational use of the gene
pool of indigenous breeds.

Keywords: Kazakh horse, indigenous breeds, selection, SNP
genotyping, meat productivity.
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IDENTIFICATION OF PATHOLOGIES
OF THE REPRODUCTIVE SYSTEM IN CATTLE

The study aims to detect early signs of vapor formation and
reproductive system pathologies in farm animals at the Asyltas farm in
Pavlodar region. Cattle, horses, and pigs are the focus of the research.
During the period from 2021 to 2022, we studied two breeds of cattle:
Crimean Red and Simmental, totaling 100 animals.

In the course of our work, we used traditional clinical and ultrasound
diagnostic techniques, including the PS-301 veterinary ultrasound scanner,
to conduct a thorough examination of each animal.

The aim of the study was to identify pathological conditions of the
reproductive systems of cattle, which allowed us to determine the best
time for fertilization, diagnose the stages of the reproductive cycle, and
monitor the state of embryo development. Ultrasound has proven to be
a highly effective tool for early diagnosis, accurately detecting internal
organ pathologies, monitoring reproductive organ health, and tracking
the recovery of animals during treatment.

Due to its objectivity, effectiveness, and cost-efficiency, the ultrasound
method is recommended for use in animal husbandry practices. It enables
accurate diagnosis of pregnancy and reproductive conditions, significantly
enhancing the productivity of livestock farming.
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The results obtained confirm the importance of ultrasound diagnostics
in modern veterinary care. It improves the management of animal
reproduction and helps to detect abnormalities at an early stage, thus
improving the efficiency of animal husbandry.

Keywords: biologically active points, pregnancy, estrous cycle,
ultrasound examination, piezoelectric effect phenomenon

Introduction

Ultrasound diagnostics is a very informative and completely safe examination
that allows you to determine with high accuracy the state of the internal organs of
animals-to assess the size, structure of the studied organs, features of the shape
and location of organs, developmental anomalies, to identify foci of inflammation,
dystrophic changes in the tissues of internal organs, vascular pathologies, malignant
tumors, gallstones in the gallbladder and its ducts. This is the most accessible and
highly informative method of diagnostics in gastroenterology. Since ultrasound
is completely safe, it can be used repeatedly in a short period of time. The
examination of all organs takes place through the abdominal wall and takes about
15-20 minutes [1, p. 1676—-1684]

By using this ultrasound diagnostic method, even the smallest foci of
pathology can be detected, allowing for the early diagnosis of many diseases
before clinical symptoms appear [2, p. 837-841].

This method has many advantages: it is absolutely safe and painless. This
neither involves skin damage nor requires the use of toxic drugs. In addition,
veterinary ultrasound can be performed any time in a row. With the help of
ultrasound, the veterinarian will be able to confirm the diagnosis, conduct a
preventive examination of the internal organs of the animal. Using an ultrasound
machine, the doctor can see not only a static picture, but also the activity of internal
organs in motion [3, p. 482—-488].

If it is necessary to determine the degree of damage or development of the
disease, an experienced veterinarian will prescribe an ultrasound diagnosis to
the animal, if additional examination is required for diagnosis. Also, ultrasound
examination is carried out during pregnancy of the animal. With its help, the
number of fetuses in the uterus is determined, possible pathologies of development
are identified, and the viability of the embryo is assessed [4, pp. 232-241].

Ultrasound has many uses in veterinary medicine. The most common is the
study of the abdominal cavity. The veterinarian will determine the presence of
free fluid, tumors, abscesses, and cysts in the abdominal cavity. Also, during the
examination, there is an increase in lymph nodes, structural changes in organs
and tissues [5, pp. 1046-1052].
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When examining the urinary system, it is possible to determine its obstruction
or frequent excretion of urine. Stones or sand in the bladder and kidneys, thickening
of the walls of the bladder, its damage. Allows to identify changes in the shape,
structure of one or two kidneys [6, pp. 01-11].

During the study of the genital system, inflammatory diseases of the uterus,
ovarian cysts are diagnosed in female cattle. Also conducts research during
pregnancy. In male cattle, hyperplasia, neoplasms and other pathologies of the
prostate and fetal tract are diagnosed. Ultrasound is widely used in cardiology.
Ultrasound examination of the heart allows you to determine the pathology of
the valves. Myocardial hypertrophy and its degree. The presence of contractility,
pericardial pathologies and tumors in the heart area. Abdominal ultrasound of
small domestic animals allows for the diagnosis of diseases of the hepatobiliary
system. For example, hepatitis, cholecystitis, pancreatitis, stones in the gallbladder
or other pathologies. As well as gastritis, gastroduodenitis, inflammatory bowel
diseases and other pathologies. An ultrasound scan of the abdominal cavity can
detect the presence of foreign bodies in the gastrointestinal tract [7, pp. 116—-121].

Ultrasound diagnostics can be useful in the treatment of diseases of the
musculoskeletal system. Examination of the neck is another common ultrasound
method, especially for assessing sections of the thyroid gland. Examination of
the eyeball helps to assess the condition of the eyes in animals with cataracts.
Non-cardiological ultrasound of the chest allows you to diagnose diseases of the
pleura and lungs [8, pp. 1334-1341; 9, pp. 265-281].

Correct and timely diagnosis using the ultrasound method will allow the
veterinarian to quickly start treating the anima [10, pp. 260-266].

Materials and methods

The principle of operation of the ultrasound machine is based on the operation
of ultrasonic waves. Another name for the method — echography — accurately
reflects the behavior of the machine. The device transmits ultrasonic waves to the
animal’s internal organs and then evaluates their echoes, i.e., the reflection of the
tissues. Tissues with different densities reflect ultrasound waves differently. The
resulting data is converted into a picture on the monitor, which shows the location
of the organs, their structure and dimensions. The specialist will be able to monitor
the activity of organs in real time. This allows us to draw conclusions about the
proper functioning of certain systems of the animal body. By comparing the data
obtained with the established norms, the veterinarian will be able to identify the
pathology and make an accurate diagnosis.

Real-time ultrasound has been a method of early pregnancy diagnosis with
many veterinarians. With this method, an ultrasound transducer is inserted into
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the cow’s rectum and receives an image of the reproductive structures, fetal and
fetal layers on a fixed screen or monitor.

The ultrasound examination of the uterus in cows at the «Asyltas» farm
is aimed at determining the stage of the estrous cycle in non-pregnant cows or
identifying the pregnancy stage in cattle grazing semi-intensively on pasture.

5 adult heads of 2—5-year-old local cattle with a body weight of about
200-400 kilograms were used. These animals underwent a physical examination.
After palpation, the reproductive organ was visualized using real-time ultrasound
scanning with a 7.5 MHz linear matrix transducer. The reproductive organ of
each, especially the pregnant uterus, was scanned longitudinally to assess its
echostructure.

Figure 1 — Artificial insemination in cows

There is a linear probe that is inserted into the cow’s rectum by the
veterinaria’s hand. There are also convex probes that allow the ultrasonic probe to
reach detail and image depth. A convex probe can be used with ultrasound probes
that have an extension structure.

Compared to rectal palpation, pregnancy is easier to detect using ultrasound.
Many specialists learn to accurately determine the pregnancy after 45 days with
a few exercises.

Learning to recognize non—pregnant reproductive pathways is the
most difficult task. Experienced operators can determine pregnancy with an
accuracy of up to 85 % 25 days after serving and a high accuracy of up to 30 %
on the 30th day of pregnancy (> 96 %).
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Results and Discussion

Gynecological diseases such as endometritis, ovarian hypofunction, and
ovarian cysts were detected in 30 heads of cows in the conditions of the «Asyltas»
farm.

Endometritis is an acute inflammation of the uterine mucosa, often of a
purulent-catarrhal nature, that occurs due to poor housing conditions and violations
of sanitary and hygiene standards in livestock facilities. Endometritis occupies an
important place among obstetric and gynecological pathologies in cows and leads
to temporary or permanent infertility.

The success of the treatment of cows with endometritis depends on their
form, which corresponds to the nature of the inflammatory process in the uterus.
In this regard, the degree of incidence of various types of endometritis and metritis
in cows was studied.

It turned out that purulent-catarrhal endometritis is 89.9 % (86.1-94.7 %)
of all sick animals, catarrhal endometritis is 3.8 % (1.9-4.8 %), fibrinous
- 4.3 % (2,7-5,8 %). Necrotic metritis takes 1.8 % (0.7-2.8%). For the entire
period of the study, one case of gangrenous metritis was recorded on the farm,
which is 0.2 % of sick animals.

In cattle, prolonged anestrus is usually caused by functional disorders of the
ovaries, which typically manifest as ovarian hypofunction, cysts, and persistent
corpus luteum.

In addition to determining pregnancy, ultrasound provides excellent
information to the manufacturer. This technology can determine the viability of
the fetus, the presence of several embryos, the age of the fetus, the date of calving,
and sometimes fetal defects. Experienced ultrasound specialists can determine the
sex of the fetus when performing an ultrasound from 55 to 80 days of pregnancy.
Information about reproductive health or other health problems in cows can also
be evaluated (Figure 2).
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Figure 2 — Detection of pregnancy

Specialists without special education should not try to use ultrasound
visualization to diagnose pregnancy.

People who decide to do ultrasound as a method of checking for pregnancy
should do the following:

1 Before starting work, the equipment’s battery should be charged, and an
additional charged battery should be carried along.

2 To optimize imaging and improve diagnostic accuracy, it is necessary to
configure the equipment and adjust the display settings. Direct sunlight can make
screen interpretation difficult, so if rooms are open and not closed, a temporary
structure such as a tarp should often be placed over the screen to make the results
easier to read.

3 Veterinary quality rubber gloves should be worn. Ultrasound is usually
done with the left hand.

4 You can wear veterinary quality latex gloves on hand with sleeve. It is
helpful to attach a plastic sleeve to the garment to make sure the sleeve is properly
positioned and secured. A pair of clamps or rubber bands will be a good result.

5 Obstetric oil should be applied to the probe with each palpation. Lubrication
helps to get a clear image on the screen and makes it easier to insert into the cow’s
rectum.
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6 The hand and sensor must be carefully inserted into the rectum. Once
inside the rectum, it is necessary to press firmly, but carefully. Slow, soft sliding
movements from one side to the other help to capture the environment of the
uterus, reproductive structures and images of pregnancy.

7 In most cases, it is not necessary to change its sleeves and gloves for each
cow. However, if the cow has blood or other secretions, you should only change
the sleeve and gloves immediately and perform an ultrasound examination of other
cows. Some diseases, such as anaplasmosis and lymphoma, can be transmitted
through fluids in the sleeves and probe. When conducting ultrasound examinations
of herds with these diseases, gloves should be changed for each cow, the probe
should be cleaned with a mild disinfectant solution and rinsed several times with
water before examining each cow. To improve the health and management methods
of the herd, it is necessary to consider changing gloves from time to time to reduce
the spread of the disease.

9 Record information on the animal’s identification and pregnancy status,
summarizing it in the registration forms of your choice.

If an ultrasound method is chosen to examine cows, several important points
should be observed.

— First, it is necessary to work calmly with cows and remain calm to avoid
possible loss of pregnancy.

— Secondly, cows must be properly tied to prevent injury to the handler,
damage to the ultrasound machine and probe, injury to the cow and fetus. Care
must be taken when working with the ultrasound machine and probe. Touching
the probe to a hard object, such as a floor, or dropping the probe on a hard surface
can damage and even destroy the ultrasonic probe. Good ultrasound images
cannot be obtained with damaged probes and repairing or replacing probes costs
thousands of dollars.

— Thirdly, the internal tissues of the body are fragile and subject to damage
or additional damage by the ultrasound specialist. When entering the rectal cavity
and obtaining images of the uterine environment, it is always necessary to exercise
caution.

Care must be taken when placing and moving the probe.

— Fourth, many ultrasonic devices now work on batteries. During pregnancy
testing, it is recommended to have an additional fully charged battery at hand.

Probes with an extension eliminate the need to insert a hand into the
rectum. They are safe, effective and easy to use. In addition, a pregnancy
of 60 to 150 days is easily detected by the convex probe used in the extender. To
use ultrasonic technology with extension and convex probe, the probe must be
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inserted into the extension handle and the extension handle must be lubricated.
The right hand is then used to gently insert the probe into the rectum.

Inultrasound examination using an extended probe, detecting pregnancy after
six months and beyond may be challenging. This is because the fetus is deep in
the uterus and the weight of the fetus pulls the uterus into the pelvic cavity. At this
stage, it is not easy to determine pregnancy with an extension probe, and when she
is pregnant, the cow can be mistaken for a barren cow. Additionally, deep-bodied
cows, older cows, and obese cattle make it even more difficult to detect pregnancy
at six months or later using an extender. To do this, various methods are needed
to determine late pregnancy.

In large cows with late pregnancy, the extension handle must be inserted
until it stops. The extender can then be lowered into the pregnancy area, which is
often in the lower right quadrant of the womb. To detect late stages of pregnancy,
it may be necessary to lift the handle strongly and turn the probe from one side of
the uterus to the other. Keep in mind that the pregnant uterus is usually located
on the right side of the rumen. To increase accuracy, the probe is moved so that
it is above the right edge of the pelvis. When pressing the extender on the cow’s
rectum, the probe handle must be raised with the extender. This method allows you
to push the ultrasound probe over the edge of the pelvis and detect pregnancy late.

We examined five cows for pregnancy detection using the rectal method and
an ultrasound device, first through clinical rectal examination (manual palpation
via the rectum), followed by ultrasound scanning.

If an ultrasound method is chosen to examine cows, several important points
should be observed.

— First, it is necessary to work calmly with cows and remain calm to avoid
possible loss of pregnancy.

— Secondly, cows must be properly tied to prevent injury to the handler,
damage to the ultrasound machine and probe, injury to the cow and fetus. Care
must be taken when working with the ultrasound machine and probe. Touching
the probe to a hard object, such as a floor, or dropping the probe on a hard surface
can damage and even destroy the ultrasonic probe. Good ultrasound images
cannot be obtained with damaged probes and repairing or replacing probes costs
thousands of dollars.

— Thirdly, the internal tissues of the body are fragile and subject to damage
or additional damage by the ultrasound specialist. When entering the rectal cavity
and capturing images of the uterine environment, it is always important to exercise
caution.Care must be taken when placing and moving the probe.

— Fourth, many ultrasonic devices now work on batteries. During pregnancy
testing, it is recommended to have an additional fully charged battery at hand.
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Pregnancy ranged from 16 to 100 days, counted from the first day after
fertilization. To clarify the diagnosis, the animals were re-examined by an
ultrasound machine until the fetus and its heartbeat or placenta were detected on
the screen.

During the ultrasound examination, amniotic fluid, fetus and the beat of its
heart from 31-35 days, fetal layers, placentomes, limbs, fetal organs were detected.
From 16 to 25 days, you can see the beginning of the formation of the fetal vesicle,
and due to its small size (5 mm), it is difficult to identify the embryo.

On days 26-30, the fetal vesicle is clearly visible, the fetus itself can be
measured (10 mm long). From the 31st to the 35th day, it is possible to determine
the size of the fetus (12—15 mm), the number of embryos, as well as heart
contractions. On days 3640, the amount of amniotic fluid increases, the size of
the fetus is 30-50 mm and its amniotic sac is visible.

Cephalization is observed. From the 41st—50th day, placentomes can be
detected, the dimensions of which are 60—70 mm, the movement of the embryo,
the organs are differentiated.

Day 51-60 is characterized by an increase in the size of the embryo
to 80—100 mm and its organ differentiation. On days 60—80, the size of the fetus
is 11-13 cm, all organs are clearly marked. On days 81-90, the embryo size is
12—-16 cm, the skeleton is clearly marked. On days 91-100, the size of the fetus
is 15-20 cm, the organs are structurally formed.

TP i

Figure 3 — A cattle embryo at the stage of 3—4 months of pregnancy
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With an increase in the gestational age, the accuracy of ultrasound
examination increases and reaches 100 % in 36—40 days. The accuracy of rectal
examinations on average reaches 63.3+6.6 % for 5 cows, and the ultrasound method
—91.2+4.25 %. The correlation coefficient between ultrasound and rectal method
is 0.79. With ultrasound, questionable results (%) are on average 2.9+1.84 %, and
with the rectal method — 23.8+6.07 %.

An important role in successfully solving the problem of increasing the
reproduction of young animals is played by the timely and reliable diagnosis of
pregnancy in animals.

Currently, specialists use the rectal method to determine pregnancy in cows
and mares, while external palpation is used for sheep. However, the significant
disadvantages of the rectal method for pregnancy diagnosis in animal husbandry
include its complexity and difficulty, the need for a long period to develop practical
skills, the subjectivity of assessment, and the risk of early pregnancy loss in cows
and mares due to mechanical impact on the reproductive organs.

The development of biophysics, in particular ultrasound techniques, makes
it possible to use their achievements to develop modern methods for diagnosing
pregnancy, among which the most suitable for animal husbandry are ultrasound and
especially ultrasound. The main advantage of this method is its speed, simplicity,
and ability to detect pregnancy at early stages. It allows the use of ultrasound
devices both in pastures and clinics, ensuring objective results with high accuracy.

The conducted studies demonstrated that ultrasound diagnostics can detect
pregnancy at an early stage, 1620 days after successful fertilization, by identifying
the embryonic vesicle in the ovarian region of the uterus. When using the rectal
(manual) method at the same stages of pregnancy, it cannot be detected.

In addition, it is dangerous to use the rectal method in the early stages of
pregnancy, since the death of the fetus is possible as a result of manipulations.
The accuracy of the methods used increased directly depending on the period of
pregnancy. The results of the study show that pregnancy in cows can be established
for 16-20 days, and the accuracy of the study by ultrasound was 55.0 %, and by
rectal method — 35.2 %.

With increasing pregnancy, the accuracy of ultrasound examination increases
and reaches 100 % on 36-40 days of pregnancy, while in rectal examination it is
only 59 %. There were 513 heads. The accuracy of rectal studies is on average
in the group of 63.7+6.6 %, and the ultrasound method reaches 91.2+4.25 %
(the accuracy of the methods obtained is statistically reliable when
the P value is very high). The correlation coefficient between
ultrasound and rectal method is — 0.79.
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Studies have shown that during pregnancy, it is possible to mark the beginning
of the formation of the amnion within 16-25 days, and it is difficult to determine
due to the small size of the embryo (5 mm). With the development of pregnancy
(26-30 days), the shape of the fetal bladder acquires a pronounced shape, and
the embryo can be measured (10 mm). During the fetal period (31-35 days), it is
possible to determine the size of the fetus (12—15 mm) and their number (with a
large number of fetuses), registration of navels, heart contractions, the diameter of
the water shell 3—5 cm. On days 36-40 of pregnancy, the amount of amniotic fluid
increases, the size of the fetus is 30—50 mm and its amniotic sac is clearly visible.

By days 41-50 of pregnancy, the size of the placenta (20-40 mm) can be
determined, fetal movement is observed, and fetal organs become distinguishable.
The completion of the pre-fetal stage (days 51-60 is characterized by an increase
in fetal size (80-100 mm) and further organ differentiation. By days 60-80,
the fetus reaches a size of 110-130 mm, with all organs clearly defined.

The results of ultrasound were compared with the anatomical method of
examining the ovaries. It was found that the echographic characteristics of the
ovaries fully correspond to the anatomical nature, and the ultrasound method
provides objective vital information about the macromorphology of these organs.
These data make it possible to assess their functional state and take appropriate
measures in a timely manner in case of impaired reproductive capacity.

Conclusion

Based on experiments and obtained results, it can be concluded that clinical
and morphological examination of reproductive organs in cows for early pregnancy
express diagnosis demonstrates the advantages of ultrasound over clinical methods.
The use of ultrasound equipment allows for rapid, objective, and highly accurate
(up to 100 %) diagnosis, providing greater efficiency for both researchers and
animals.

According to the results of studies, it can be noted that it is impossible to
determine the pathology of the internal organs of the genitals on the basis of rectal
examination. Because not all symptoms of a particular pathology can be registered.
Therefore, the use of modern diagnostic tools (ultrasound) makes it possible to
visually see the state of the examined organs, correctly diagnose pathology and
monitor the dynamics of animal recovery in the process of treatment.

The general patterns of ultrasound imaging of the reproductive system organs
in cows with varying echogenicity of the ovaries and uterus were identified,
along with species-specific characteristics of ultrasound scans, including the
morphometric parameters of the ovaries, follicles, corpus luteum, and uterus.

The ultrasound method allows you to diagnose the pregnancy of cows within
16-20 days after fertilization with 55 % certainty, and after 1 month —99-100 %.
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Clinical and morphological changes in the uterus and ovaries due to various
physiological conditions and gynecological pathologies correspond to the changes
obtained as a result of ultrasound examination by the clinical method.

With high reliability, the ultrasound method allows you to determine the
stages of the estrous cycle, the features of embryo- and fetogenesis, determine
the morphological characteristics of the genitals and make a differential diagnosis
of gynecological diseases.

Based on a comparative analysis of various methods of diagnosing pregnancy,
the advantages of ultrasound scanning in determining early pregnancy are proved,
the most sensitive, accurate, operational, affordable, the possibility of its use in the
field and the safety of animals and maintenance personnel are shown.

The use of modern diagnostic tools (ultrasound) makes it possible to visually
see the state of the examined organs, correctly diagnose pathology and monitor
the dynamics of animal recovery in the process of treatment.

In animal husbandry practice, we recommend using the ultrasound method for
the earliest, most objective, rapid, and cost-effective diagnosis of pregnancy and
the stage of the estrous cycle. This approach helps determine the optimal timing
for insemination and study embryogenesis as well as the condition of reproductive
organs in both normal and pathological cases.
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IPI KAPA MAJIJIBIH PENTPOTYKTHUBTI )KYIECIHIH
MATOJIOTUSICBIH AHBIKTAY

byn sepmmey Ilagnooap obavicvindagel «Acviamacy wapya
KOJHCANbIEIHOA IPI KApa MAROblY, JICLLAKbIHLIY, WOWKAHBIY JCIHE
backa 0a sicanyapaapoviy 6yazoblibleblH epme AHbIKMAay2a JHCIHe
0N1apObIH penpoOyKmMuemi Jcylecinoezi namoiocusiaposl sepmmeyze
bazermmanean. 3epmmey 6apuvlcblHOa 6ya30bIKMbl OUASHOCMUKAAYObIH
0acmypni KIUHUKATILIK MPAHCPEKMAnb0bl 20icmepi dcone 3aManayu
VIbMpaovlovicmelK 3epmmey a0icmepi Konoanwinovl. CoHoau-ax,
VILMPAOLIOLICMbIK 3epmmeyiep apKblilbl HCAHYapaapObly IWKI A23A1APbIH
3epmmey iy epeKkuieikmepi AHbIKmaiobl.

«Acvinmacy wapya Koscanvizvinoa sepmmeynep 202 1-2022 scoinoap
apanvilnoa Jcypeizindi. 3epmmeyee KpipObiy Kbl3blil HCIHE CUMMEHMAT
MYKbIMbIHbI dicannst canvl 100 cuvlp anvinovl. Lllapyawsiivikmazol
cublprapoviy 75%-vl KONOaH YpuiKMaHowlpuliaosl. 3epmmeynepoe PS-
301V semepunapavik yiompaovlOblcmulK, CKAHepi KOLOAHBLIObL.

3epmmey nomuoicenepi yriompaoviovicmul 3epmmey 0ICIiHIH
AYLLIUAPY AULBLIBIK JCAHYAPIAPBIHbIY PENPOOYKMUSmi scyliecinoesi
namono2usnapobl JHcane 0yazoblIbIKMblY MEP3IMIH epme aHbIKMayed
MmuiMoi ekeHin kepcemmi. YibmpaovlovicmulK 20iC ApKbLIbl (WK
az3anapovly JHcaz0aliblH KOPHeKi mypoe 0aKvlLiayed, namoiocusiiaposl
OYPbIC OUACHOCMUKANLAY2A HCIHE eMOey Ke3IHOe JHCAHYapapOblH CaAYbley
OUHAMUKACHIH OAKbLIAY2A MYMKIHOIK 6epeoi.

Byn a0ic man wapyauviibizblnOa 6yazobliblKmbl, HCHIHbICHIbIK YUK
CAMbIIAPLIH, SIMOPUOEHE30] HCIHE NAMONO2UANAPObL epme, 00beKMUeni
JicoHe YHeMOI OUACHOCMUKANAY YUliH YCblHbLIA0bL. OHblY Hamudicecinoe
JHCAHYAPaAPObIY PenpoOyKmusmi Jicyuecinoesi akayiapowvl YaKmolibl
AHBIKMAN, OHIMOLIIKMI ApMMbIPYEa JHCIHE AHCAHYAPILAD OCHCAYIbIZbIH
Jrcakcapmyea 601aowl.

Kinmmi co3z0ep: ynompaowvlovicmoix 3epmmey, 6Ya30blK, HCbIHbICHbLK
YUK, Nbe3031eKmpriK 3pdexkm KYOwlLIviCbl, OUOI02UANBIK OeceHOT
HyKmernep.

122

Becruuk Topaiirsipos yausepcuteta, ISSN 2710-3544

Cepus Xumuro-6uonoeuveckas. Ne 3. 2025

JI. H. Kacvimberosa!, *K. K. J{ocymamaesa’, JI. M. Ycenosd’,
V. E. Hlamnamosa®, P. A. Kaxcolnbikos®

1-234TopaliTbIpOB YHHUBEPCHUTET,

Pecny6imka Kazaxcran, r. [1aBmonap;

SKomurer Betepunapuu ['Y

«Berepunapnas cranmnus r. [letponasioBckay,

Pecny6mmka Kazaxcran, 1. [lerpomaBiosck.

IMoctynuno B penakumio 24.10.25.

Ioctynuno ¢ ucnpasnenusimu 31.10.25.

IIpunsTo B neuars 10.11.25.

BBISIBJIEHUE MATOJIOTAM PENTPOAYKTUBHOM
CHUCTEMBI Y KPYITHOT'O POTATOI'O CKOTA

Hccnedosanue nanpagieno na 6ulagieHue pamHux npuzHaxKos
napoobpasoeanus U NAmMoro2ull penpooyKmueHou cucmemol y
CeNbCKOXO3ANUCMEEHHBIX HCUBOMMHBIX HA Ghepme «Acbinmacy 6 [1asnooapckoii
obnacmu. B yenmpe numanus uccie008anus — KPYRHulil pO2ambiil CKOm,
gowaou u ceurvu. B nepuoo ¢ 2021 no 2022 200 met uzyuanu 0ee nopoovl
KPYNHO20 pO2amoz20 CKOMA: KPbIMCKYIO KPACHYIO U CUMMEHMAILCKYIO,
obwetl uucnennocmoio 100 201086.

B xo00e naweii pabomuvl Mbl UCNONb3068a41U MPAOUYUOHHDLE
KAUHUYeCKUe U YIbmpa3eyKosble Memoobl OUAHOCMUKU, GKIIOYAS
gemepuHapuulil yibmpaseykosot ckanep PS-301, ons nposedenus
MWamenbHo20 06Cae008ANUSL KANCOO20 HCUBOMHORO.

Lenvio uccnedosaniust ObLI0 BbISAGNEHUE NAMOIOSULECKUX COCTNOANUL
PenpoOyKmMuUGHOU CUCIEMbL KPYNHO20 PO2ANO20 CKOMA, YN0 NO360AUN0 HAM
onpedenums Hauryuuee pems 0Jisi ONJI000MEOPEHUs, OUASHOCHUPOBAMb
amansl penpooyKmueHo20 YUKIAd U Cl1e0Ums 3a COCMOAHUEM pPaA36Umus
IMOPUOHO8. Yiibmpa3zeyK 3apeKomMeH008a cebsl KaK 8blCOK0IDekmusHbil
UHCMpYMeHnm 0iisl panHel OUAzHOCMUKU, MOYHO2O0 BbIAGIEHUS NAMOL02UTL
BHYMPEHHUX OP2AHO8, MOHUMOPUHEA 300POBbSL PENPOOYKIMUBHBIX OP2AHO8
U OMCNEANCUBAHUSL 8bI300POBIEHUS HCUBOMHBIX 80 BPEMSL ICUCHUSL.

bracooapa ceoeti obvexmusnocmu, s3¢ppexmusnocmu
U IKOHOMUYHOCMU YIbMPA3EYKOBGOU MEMOO PeKoMeHI08aH 0.5
UCNONBL306ANUS 8 NPAKMUKE dHcU80MH0800cmaa. OH N03605em npoeooUms
MOUNYI0 QUACHOCIMUKY COCIMOANUA OEPEeMEHHOCU U PeNnPOOYKYUU, YMO
3HAUUMENbHO NOGLIUAEN NPOOYKMUBHOCb ICUBOTNHOBOOCIEA.
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Honyuennvie pezyiomamosl NOOMEEPHCOAOM GANCHOCMb MPHTH 62.33.29
VAbMPA38yKoB8ol OUACHOCMUKU 8 COBPEMEHHOU Gemepunapuu. Imo
yayuwaem ynpasieHue 80CNnpou3800CmeoM HCUBOMHBIX U NOMO2dem https://doi.org/10.4808 1/LVHG2469
BbIABNAME OMKIOHEHUS HA pAHHel CMaouu, mem CamblM NOGLIUASA
ahhexmusrnocmsb HcU80MHOBOOCHEA. *3. A. Cobpanueesa’, A. 10. [[)xamanoea?
Kniouegvie crnosa: buonrocuvecku akmusHoie mouxku, bepemenHoCcmy, 12MenepalibHOE rOCYIaPCTBEHHOE OIOIKETHOE
9cmpafszbn7 YuKiui, yiempa3eykKoeoe uccxzec)osaﬂue, (ﬁeHOMeH 06pa30BaTCJILHOC YYPEIKIACHNUE BBICIICTO 06p2130BaHI/IH
nbe30dj1eKmpuieckozo s¢hghexma. «HeueHCKU TOCYIapCTBEHHBI YHUBEPCUTET

umenu A. A. Kageiposay,

UYeuenckas PecmybOnuka, r. [(po3HbIii.

'ORCID: https://orcid.org/0000-0002-7538-5895
20ORCID: https://orcid.org/0009-0001-1792-1311
*e-mail: elissobr@inbox.ru

ONTUMMNIALNS YCITOBUN KYIIb TUBUPOBAHUSA
HOBbIX COPTOB BUHOIPALA IN VITRO

B cmamve npedcmasnenvt pezyibmamsl u3yueHus 6AUAHUA
nUMamenbHolX cped Om PasIUdHbIX d6IMOPOE HA NPOYECChl peceHepayuu
IKCHIAHMOB U PAZMHOIICEHUSI HOBBIX COPMOBBLIX hOpM 6UHOZPAOA
8-11-4-7 [(HApyarcoa x [Tnamosckuii) x Kpucmann] x Myckam naamogckuii
(Upyorcoa x [namosckuti u 11-30-4-15 (Ilyxnaxosckuil x [lnamosckuii) x
Hszympyo (Honyc x [Inamosckuti). B pabome paccmompervl numameibHbie
cpeovt T. Mypacuze u @. Ckyea (1962 2.), @. Vaiima (1943 2.), T. Spuxcona
(1965 2.), [owc. Humua (1969 2.) ¢ pazruunsimu KOHyeHmpayuimu
BUMAMUHOB U 20PMOHOB, a4 Makdce onpedeien IPpekmusnblil
cmepunu3ylowuil pacmeop Ha smane 68edenus 6 Kyromypy in vitro. Ha
omane YKOpeHeHus Obliu YCMaHO8IeHbl ONMUMANbHbIE KOHYEHMPayuu
U couemaHusl pecyisimopos pocma pacmenutl aykcunosou epynnsl. Tax
ons cped ER u MS naubonee s¢pgpexmueroil signsemcs KOHyeHmpayus
HUVK 0,5 me/n, a 012 numamenvrvix cped White u Nitsch ayuwue
pe3yrvbmamsl pusocenesa noayuensl npu kowyewmpayuu UVK — 1 me/n.
Pesyromamel onvlmog mo2ym ucnoib308amuvCs 6 UHO2padapcmee
npU MUKPOKIOHATLHOM PASMHONCEHUU U 0300POGIEeHUU NOCAOOUHO20
mMamepuana UHO2paod, a MaKice npu 86e0eHUl 8 KyAbmypy in Vitro Hoebix
copmosbwix popm/copmos uHopaoa.

Kniouesvie cnosa: kynemypa knemox, in vitro, éunoepao, copmosas
Gopma, pazsmnodicenue, acenmuieckas Kyaomypa.

124 125



TopaiireipoB yuuBepcutetinin Xabapibicsl, ISSN 2710-3544  Xumus-6uonoeusnviy cepusicor. Ne 3. 2025

Beenenune

OCHOBHBIMU 33J]JauaMM B CEJEKIMU BUHOIpPaJa HAa COBPEMEHHOM 3Talle
SIBJSIETCA CO3JJaHHE COPTOB BHHOTPAJa ¢ KOPOTKUM IEPHOJOM BETETALUH,
YCTOWYMBBIX K a0MOTHYECKUM (MOPO3BI, 3aMOPO3KH, 3aCyXa) ¥ OHOTHYECKHM
(Bo30y muTenu Oose3Hel, Bpenurenn) hakTopam Cpeibl, C BRICOKOH U CTaOMITbHOM
yposkaitHoCTbIO [ 1; 2].

Jlnsa co3maHusl HOBBIX BBICOKOKAUECTBEHHBIX COPTOB BUHOTPajia METOJOM
ruOpuau3aluy, HAMH HCIOJIb30BAIHMChH JYUIINE CEJICKIIMOHHbBIE JTOCTHKEHUS
OTEUECTBEHHON M 3apyO0e’KHOH CeJeKIUN MEKBHJIOBOTO MPOUCXOXKICHHUS:
Kabepue CoBuHBOH, Pranurenu, OunnokcepoycTodumuBeIil «J>xemerey,
Kpnynsackuit, Monaosa u ip. [1o koMIuiekcy X035 CTBEHHOLIEHHBIX TPU3HAKOB,
ObUT BBIZIEIIEH Psi THOPUAHBIX POPM TEXHUYECKOTO HAIIPABJICHHS C HAMOOJIbIIEH
TOJIEPAaHTHOCTHIO K (PHIUTOKCEpE, CTOJIOBOTO HAIPaBJICHHS C MOBBIIICHHON
YCTOWYUBOCTHIO K MIJIIIBIO [3].

HoBpie coproBbie ¢popmbl BuHOrpaga 8-11-4-7 [(Apyxba x
[TnaroBckuit) x Kpucramn] x Myckat rutatosekuit ([pyx6a x IlnaroBckuit
n 11-30-4-15 (ITyxnaxosckuit X [Tnaroseknit) x Uzympyn (Jonyc x [1narocknit)
(nanee 8-11-4-7 m 11-30-4-15) yiOBIETBOPSIIOT OCHOBHBIM TpeOOBaHUIM
COBPEMEHHBIX BBI30BOB B CEJIEKIIMM BHHOTpPajia B CBSI3U C HECTAOMIBHBIMHU
KJIMMaTUYeCKUMHU yCIOBUAMU. bynylue copra UMEOT YHUKaJIbHBIE KauecTBa
U 0COOEHHOCTH, TO3BOJISIONINE YIYUIIUTh YpOKallHbIE XapaKTEPUCTHKU U
YCTOWYMBOCTh K OCHOBHBIM OOJIE3HSIM M BpEAHUTENsIM 0€3 HCII0Ib30BAHUS
JOTIOJTHUTEJIBHEIX 00pabOTOK, YTO B CBOIO O4Yepe/b MO3BOJHUT CHU3UTH
ce0ecTOMMOCTb BUHOTPAJHOM MTPOIYKINH U 3alIUTHTh OKPY)KAIOIIYIO CPEAy OT
MEeCTULUAHOMN Harpys3ku [4].

W3BecTHO, 4TO MOJIyYeHHBIH BBICOKOKAUYECTBEHHBIN CeIeKIMOHHBIN
MaTepuan HyXJaeTcs B JalbHEHIIeM pa3MHOXEHHUH 0e3 BO3ZMOXXHOCTH
Tepe/iaun U pacipOCTPaHEHHS NATOI€HHBIX BPEIHBIX 00BEKTOB (BpeaAnuTeIeH 1
00JIE3HETBOPHBIX BHPYCHBIX, TPHOKOBBIX, OAKTEPUAIBHBIX MUKPOOPTaHH3MOB
BUHOTpaja). i Takoro Ka4eCTBEHHOTO YHCTOrO Pa3sMHOMKEHUS! B HEKOTOPBIX
clyudasiX ¢ 03JOPOBJIEHHUEM Ha YPOBHE KJIETOK HMCHOJb3YIOTCS METOMBI
COBPEMEHHOH OMOTEXHOJIOTH, KOTOPBIE YK€ MHOTHE JIECSITKH JIET B COBPEMEHHBIX
CeNbCKOXO03AMCTBEHHBIX OPraHM3aIUsAX HCIOIb3YyeTCs, KaK MPOMBIIIICHHBIN
METO/ ITOJTyYeHHUs 3J0POBOTO IIOCA0YHOr0 MaTepHasa LIEHHBIX CENbX03KYJIBTYP,
B TOM 4mciie ¥ BUHOTpaaa. C 3Tol 1embio ObUIN 3aJI0)KEHBI OITBITHI 110 BBEJICHUIO B
CTEPUIIBHYIO KyJIbTYPY HOBBIX COPTOBBIX (hopM BuHOTpana 8-11-4-7u 11-30-4-15.

[TarorenHble MUKPOOPTaHU3MEI (OaKTepHH, TPUOBI, BUPYCHI, (PUTOIIIa3MO3bI
U Jp.) MOTYT JUIUTENBHOE BPEeMs JKUTh Ha TKaHSIX PACTUTEIBHOTO IKCIUIAaHTA
MapasuTUPysl €ro WJIN HEMOCPEACTBEHHO B IMUTATEIbHON Cpejlie, CoAepKaHHe
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MIOCJICTHETO y/IOBJIETBOPSIET MUIIEBBIE MOTPEOHOCTH MPAKTUUIECKH JTHOO0T0
BPEIOHOCHOTO MHUKpoopranusma. [Ipn 3ToM Takoe «COXHTETbCTBO» B OJHOM
MIPOOMPKE PACTUTEIBHOTO U MAaTOI€HHOTO MHUKPOOPTaHU3MOB HEOIAronpHusaTHO
CKa3bIBACTCSl Ha NMEPBOM M3 HUX, Pa3BUBAsCh M HMPHUUYMHSS BpEl, a TaKkKe
BBI3bIBAsl MOSIBJIGHNE JIPYTUX OOJIE3HETBOPHBIX MHKPOOPTaHU3MOB U TAKHM
00pa3oM rocTeneHHo yonsaeT pactenue. [1oaTomy crepunusanns MoBEPXHOCTH
PAacCTHTENBHOTO MaTepuayia Mepea BBIYWICHEHUEM MEpPHCTEMAaTHYECKUX
9KCHJIAHTOB SBJSETCS CaMblM BaXHBIM MOMEHTOM Ha IIEPBOM 3Talme
TIpUMEHEHHs MeToxa in vitro [5].

Lenpro nccnenoBanmii ObIO MOO00paTh U OTPabOTATH 3P (EKTUBHBIC
3JIEMEHTHI NPH KYJIbTUBUPOBAHMH HOBBIX COPTOBHIX (pOopM BHHOTpana
8-11-4-7 u 11-30-4-15.

Marepuajbl 1 METOABI

BBenenue B KyabTypy in vitro 3KCHJIaHTOB BUHorpana 8-11-4-7
u 11-30-4-15 ocymiecTBISIIH B EpUOJl aKTUBHOTO pOCTa MOOEroB — B HIOHE,
cpe3ann BepXyLICYHbIE BH3YaJbHO 3J0POBBIE IMOOErH ¢ moukamu — 1 cm
1 00padaTbIBaIN Pa3IMYHBIMU CTEPHUIM3YIOIIMMHU BEIIECTBAMHU: THIIOXJIOPUT
HaTpus 19 % 1:2, 6enmuzHa (uucTsiee cpeactso) 1:2, rumoximoput Kambims 20 %
1:2 u caHOKC (ymcTsmIIee cpenctro) 1:2. Bpems skcro3unuu 3 MuH, 5 MUH, 7 MUH,
10 mun, 13 muH. [6]. IIpm 3TOM copTOoBBIe (GOPMBI OOO3HAYUIH:
Obpaszen-1: — 8-11-4-7; O6pazen-2: — 11-30-4-15.

Bce mMaHuIynAIUM ¢ pacTUTENbHBIMU TKAHSAMH, BIUIOTH O MEpEHOCA Ha
MUTATEJBHYIO Cpely MPOBOAMIHN B ACENTHUYECKUX yCIoBUAX «JlamuHap-Cx»
npoussozacTBa Lamsystems (Poccust). CocTaBbl MUTATENIBHBIX CPE/l TOTOBHIINCH
coriacHo mpormmcsM aBTopoB T. Mypacure u @. Ckyra (1962 r.) — MS [6],
®. Vaiita (1943 r.) — White, T. Dpuxcona (1965 r.) — ER, /Ix. Hurua
(1969 1.) — Nitsch, aBroxmaBupoBanue npoBoamiaock mpu 120 0C B TeueHme
45 mun Ha mapoBoM crepuimzatope «BK-75-01» (Poccust). Ha sTame ykopeHeHus
OBUTM MICTIONB30BAHBI PA3JINYHBIC PETYJIATOPHI POCTA AYKCHHOBOW TPYIIIBI:
HVYK, UMK u UYK B paznuunbix BapuanTax koHmerTpanuu (0,5 mr/m; 1 mr/m;
1,5 mr/im). MlccenoBaHus MPOBOIMIIUCEH TT0 OOIIEIPUHATEIM METOaM IpH padoTte
C KYIbTypOH KJIETOK M TKaHe# [7—10], MaTeMaThdeckas U CTaTUCTUYCCKAS
00paboTKa MPOBOAMIACK C TOMOIIBIO ITporpamM JIncromep, brocrat n Microsoft
Excel. [ToBTOPHOCTH OIIBITOB — TPEXKPATHAS.

Pe3yabTaTsl U 00cyK1eHUe

Ha srane BBeneHUs B KyJIbTYpY in Vitro OYeHb BAXXHO HE TepelepkaTh
pacTUTENbHBII MaTepuall B CTEPHIIN3YIOIIEM PacTBOPE, TaK KaK TKAHU PACTECHHS
MOTYT ITOBPEIHUTHCS N3-3a BHICOKON KOHIEHTPALMK TOKCHYHBIX COCIMHEHHUN B
COCTaBE CTEPHIIN3YIOLINX PACTBOPOB.
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Tabmmma 1 — DPPeKTHBHOCTh MPUMEHEHNS CTEPUIM3YIOIINX PacTBOPOB IPH
MHKPOKJIOHAJILBHOM Pa3MHO)KEHUH HOBBIX COPTOBBIX ()OPM BHHOIpaja

Th TPH P:

c...‘::ﬁ;:::::m 3 MuH 5 MuH 10 Mun 13 Mun
Odpaszeu-1 Odpazeu-2 Odpazen-1 Obpazen-2 Odpazeu-1 Obpazeu-2 Odpazen-1 Obpazen-2
w67 |61 | 45 | 44 15 13 * *
Geamsna 63 66 31 42 9 11 *- *-
oo |76 |78 | 45 | 40 | 16 | 12 | x| =
Canoxe 65 69 37 38 22 19 7 9

*[IpuMeyanue: HHOUIUPOBAHHOCTD BBIPAKEHA B %0, «-» — I'HOENb IKCIUIAHTOB,
n=15

TakuM 00pa3oMm, MU CTEPUITH3ALNHN PACTUTEIBHOTO MaTepHaia BUHOIpaia
Ha ATare BBEACHHUS B KYJIbTYPY i1 Vitro HAMMEHBIIHI POLIEHT HHPUIIMPOBAHHOCTH
MTOKa3aJl BTOPOH BapHaHT C MPUMEHEHHEM OeH3HBI IpH dKCHo3uui 10 MUH u
BapuaHT C UCIIOJIb30BAHHEM CPEJICTBA CAHOKC.

Taxoke BaKHO OTMETHTB, YTO MPH IKCIO3ULIUH 13 MHH, SKCIUIAHTBI, KPOME
BapHaHTa CAaHOKC OBIIH HE )KU3HECTIOCOOHBI, BRICHIXANIN U B HTOTE IIOTHOAN Yepes3
napy JHe# mocie nocajku B IpoOUpKH.

13 yun

5 vuE

3 MuH

o
]

4 6 8 10 12 14 16

camoke  Mrumoxmoput Ca20% Moemmsaa Mmunoxnoput Na 19%
PI/IcyHOK 1- CpaBHI/ITeJ'H)HaH XapaKTCPUCTHKA MPUKUBACMOCTHU SKCITIJIAHTOB

IIPU UCTIONB30BAaHUU PA3IUYHBIX CTEPUIU3YIOLINX PAaCTBOPOB
JUIsl HOBBIX COPTOBBIX (hopM BHHOTpana, n=15
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[To pesynbTataM ydera mprxkuBaeMocTd Ha 30 IeHb mociie MOCaaKH
9KCIIAHTOB BHHOTPAaJa MOJ00paH 3PPEKTUBHBIN CTEPIIH3YIOMNANA PAaCTBOP
¢ MaKCHMaJbHOH NPMXKHBAEMOCTHIO NPU BBEIACHUHU B KYJIbTYPY in Vitro
¢ 93 % cTepHIIbHBIX U )KU3HECTIOCOOHBIX MUKPOpPACTEHUI BUHOTpaia — Oeli3Ha
(pu sxcno3unuu 10 MuH). Beutn mpoBeeHBI HCCIIeIOBAHUS TI0 OTIPEACTICHUIO
BIMSHUS Pa3iMYHBIX NMUTATEIBHBIX CPEJ HA POCT M Pa3BUTHE BHHOrpana
8-11-4-7u 11-30-4-15. ITpr ncrionb30BaHUM MUTATENBEHON cpeibl T. DpuKcoHa 06110
OTMEYCHO, YTO IKCILIAHTHI IIOKA3bIBAIOT XOPOLINE PE3YJIbTAaThl pereHepalliOHHON
aKTUBHOCTH. BroMeTpryeckue moka3aHus pa3BUTHS MUKPOIIOOETr OB IPUBEICHBL:
Ha 15 neHp mocie mocaaky, Ha 35 neHpb U Ha 60 neHp (PUCYHOK 2).

CrOpOCTE POCTA 33 CYTKIL, CM '
Beicota pacTenna, oM
Koa-so nmueTheB, mT.

JlnHHa KopHed, oM

I

Kon-Bo KopHei, mT.

o

2 4

@
=)

10

W60 nmeit W35 gpeif W15 gmeif

Pucynoxk 2 — Bnustare nuraTensHON cpenbl T. DpUKCOHA Ha pereHePalnoOHHYI0
aKTUBHOCTH SKCIUTAHTOB BUHOTpaaa Ha 15, 35, 60 mau

CKOpPOCTB POCTA 38 CYTKH, ¢M
Bricota PAacTcHHA. CM r
Ko1-Bo THCTBEE, INT. —
JleBa KopHeit, eM r
| e

Koa-8o xopsreii. mT.

[=]

1 2 3 4 5 6 7 8

B60 nmeii M35 gmeir W15 gmeit

Pucynox 3 — Baustane nuratensHOH cpenbl @. Yaiita Ha pereHeparmoHHyI0
AaKTUBHOCTH SKCIUTAHTOB BUHOTpaaa Ha 15, 35, 60 mau
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[Ipu rcronp30BaHNH BapuaHTa C MUTATEIBHON cpemoit T. DpukcoHa Obla
OTMEUEHa BBICOKAs IMHAMHKA PA3BUTHSI KOPHEBOH CHCTEMBI, KaK 110 KOJINYECTBY
KOPHEBBIX OTBETBJICHUI — 5 IIT., TaK U 10 UX JUTMHE — 6 CM, a TAKXKe I10 IUI0IAAN
Ppu30reHe3Hoi 30Hb1 KOpHs — 35 cm. [Ipu 5TOM, pazBuTHE BEreTaTUBHOM HA136MHOM
YaCTH MUKpOpacTeHns Ha 60 IeHb MOCaAKK ObLT Ha JOCTATOYHO BEICOKOM YPOBHE,
Tak BbICOTa cocTaBmia — 9,0 cM, KOJIMYECTBO JIMCTHEB — 7 MIT., U CKOPOCTh POCTa
—0,15 em/cyT.

[MurarenbHas cpena @. Yaiita — pucyHOK 3 Ha 3Tare MUKPOPa3MHOKEHUS
1 pereHepaiyy rokasanga clIeaylollne pe3yibTaThl: KOJ-BO KOpHEH — 2 miT,
JUIMHA KOpHEH — 5 ¢M, KOJIMYECTBO JIMCTHEB — 6 LIT., BBICOTA PACTEHUS — 7 CM,
ckopoctb pocta—0,11 cM/cyTKH. DTH IOKa3aTEeNH HUKE, YeM ITPU UCIIOIB30BaHUN
nuTaTteabHo cpeasl T. DKpUKCOHA, AaHHBIE, MOJYYEHHBIE NPH MOCATKe
BHUHOTPaIHBIX SKCIIAHTOB Ha MUTATEILHBIEC CPEIbI IIPEJICTABICHBI HA PUCYHKE 4.

CROpOCTE POCTa 32 CYTKH, €M II

BricoTa pacTeHua, oM —
Kon-po mueTses, mT. F
JlmaHA KopHEH. oM F
Koa-8o xopseii, mT. -

o 2 4 6 8 10

60 nmeii M35 gmeit W15 gHCil

Pucynok 4 — Biiusinue nutarensHoi cpenbl . Hutya Ha pereHepannoHHyo
aKTUBHOCTh DKCIUIAHTOB BUHOTpana Ha 15, 35, 60 nuu

Bapuant ucnionb3oBanus nurartenbHou cpeast Jx. Hurua, cBUnETENbCTBYIOT
0 cl1abOM Pa3BUTHH SKCIUIAHTOB BUHOTPA/IA, BEPOSITHO ATO CBSI3aHHO C OTCYTCTBUEM
B COCTABE KJIACCHUYECKOM Cpebl POCTOBBIX BEIIECTB LIUTOKMHUHOBOU IPYIIIIBL.
Takxe, CTOUT OTMETHTH, YTO caMma cpelia B OOJbIICH CTENEHH MOAXOTUT JUIS
KyJIbTYPBbI [TbUILHUKOB JBYIOJIbHBIX pacTeHui. OHAKO pa3iinuHble MOAN(PHUKAIUN
JIAHHOH MUTATELHOM CPe/Ibl ISl KYJIbTYPbI KIIETOK PaCTEHUI MIMEIOT MECTO OBbITh
6osee 3pGeKTUBHBIMY. BiusiHre BO3ACHCTBHS COCTaBa MUTATCIBHON CPEIb
T. Mypacure u @. Ckyra Ha pereHepaiuio SKCIJIaHTOB BUHOTPA 1A PE/ICTaBIEHBI
Ha JIMHEWYaTO! rucTorpaMMe pUCyHKa 5.
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CropocTb pocTa 3a CyTKH, CM =

BeicoTta pacTeHHA, cM F

Kon-o micTeen, 1. [E—
I

Jamma xopreit, oM r
Kon-po kopseii, mT. -

0 2 4 6 8 10 12

60 qrefi M35 gpmeit W15 gHelr

Pucynok 5 — Brnusinue nurarensHoii cpensl T. Mypacure u @. Ckyra
Ha pereHepalMoOHHYI0 aKTUBHOCTh SKCIUIAHTOB
COPTOBBIX (popM BuHOTpaaa Ha 15, 35, 60 guu

CpaBHUTENBHO BBICOKOH pereHepalliOHHON aKTHBHOCTBIO OTJIMYAJICS COCTaB
cpelsl Ha BapuaHTe ¢ ImpuMeHeHueM cpeasl T. Mypacure u @. Ckyra. Ecau
MIpeAbLAyIIe BApUaHThI TUTATEBHBIX CPEl MPOBOLMPOBAIIN PA3BUTHE KOPHEBOT'O
anmnapaTa, TO IPOUCXOANIO CAEP )KUBAHNE PA3BUTHUS BETE€TaTUBHOM 3€JIEHOM MacChl
MUKpOpacTeHuH. Mcronp30BaHme TAKUX CPEJl TO3BOJIUT B 3aBUCUMOCTH OT Lieel
MHUKPOPa3MHOKEHHUS COpTa BUHOTIPa/ia, Pa3BUTh B OOJIbILIEH CTETIEHH KOPEHb WIIN
Ha/I3€MHYIO YaCTh MUKPOPACTEHNUS, a BApUAaHT MS N03BOJISET B ONTUMAILHOM 1S
pacTeHus CTEIIeHH Pa3BUTh 00€ YacTH.

Tabnuna 2 — BnusiHue pa3iuyHBIX ITHTATENbHBIX CPEJ HAa PEreHepalMoOHHYIO
aKTUBHOCTb SKCIUIAHTOB BUHOIpajaa Ha 60 neHb

TMokasaTe/u pereHepanMoOHHOI AKTHBHOCTH Ha 70 eHb

B Thbl

TMHUTATEJIbHBIX
cpen KOJI-BO KOpHeii, [aEHA KopHel, cm | XO7-BO JHCTEEE, BBICOTA CKOpOCTH pocTa
mT. ’ mT. pacTenusi, cM 32 CYTKH, CM
ER 5,0 7,5 7,5 9,0 0,12
MS 5,0 7,0 9,0 12,0 0,17
White 2,0 5,0 6,0 8,0 0,11
Nitsch 2,0 4,0 8,0 10,0 0,14
Takum 06pa30M, yAajloChb YCTaAaHOBUTDH, UTO Pa3JIMYHLIC MMUTATCIbHBIC

Cpeabl, MO-Pa3HOMY BJIUAIOT HAa PETCHCPAMOHHYIO aKTUBHOCTH Ha JTalle
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MHKPOPa3MHOXKXEHHUS B 3aBUCHMOCTH OT COCTaBa KOMIOHEHTOB. [lpwm aToM,
cpema Nitsch OobIre TOZOHAET MPH THPAKUPOBAHUN 3HAYUTEIFHOTO 00bhEeMa
PACTHUTENBHOTO MaTepuaza MHKPOUYECPEHKAMHU, TaK KaK B €r0 KIACCHYECKOM
COCTaBe OTCYTCTBYET ayKCHHHas rpymmna ¢uroropmonos. M Haobopor, ¢
LIENBI0 YKOPEHEHHUS M MOCIEAYIOMEeH afanTaliil MUKPOPACTEHUH K YCIOBHSIM
in vitro tienecoodpa3Ho MpUMeHeHne muTatenbHoi cpensl ER. Otmernm, 9To
MMUTATEIBHBIA COCTaB cpensl MS sBIsSeTcs ONTUMAaIbHBIM BapHAHTOM B 000MX
Clydasix — KOJIMYECTBO KOPHEU, AITMHA KOPHEU, KOJUYECTBO JIHCTHEB, BHICOTA
pacteHus u ckopocth pocta — 5,0 mrt., 7,0 cm, 9,0 mt., 12,0 cm u 0,17 cm/cyTKn
— COOTBETCTBEHHO.

Janee OblTM M3yYeHB MOIH(PUKANNHU Cpel, MTOKA3aBIINX 3HAYMMEIS
Pe3yIABTATHI PA3TMYHBIMHA KOHIIEHTPAIUSIMH POCTOBBIX BEIIECTB ((PHTOTOPMOHOB)
AyKCHHOBOM T'PYTIITHI TS JATbHEUIIIEr0 YKOPEHEHH MUKPOPACTeHUI BHHOTPAjIa.

Boinn 3anoxensl onbiThl ¢ TakuMu aykcuHamu kak HYK, UMK u UVK,
MTOTyYCHHBIC JAHHBIC TIPEACTABICHHI B Ta0mmax 3—6.

Tabmumna 3 — Bausane UMK B cocTaBe MUTaTENbHBIX CpeJl Ha MPOIECCHI
pU30TeHe3a MUKPOPACTEHUI Ha dTare YKOPEHEHHsI BHHOTpaIa

Konuenrtpauus, Mr/i

0,5 0,1 1,5

Bapuantel
TIHT. Cpet KOJI-BO KOJI-BO KOJI-BO

- AHa PpH30TEH. o JHHA pH3OTeH. o JHHA pH3OTeH.
KopHeii, KopHeii, KopHeii,

Kopueii, cM | 30ma, cv KopHeii, cM | 30ma, cv KopHeii, cM | 30ma, ev
mT. mT. mT.

ER 5,0 7,5 36,0 6,0 7,8 46,8 4,0 7,0 28,0
MS 5,0 7,0 35,0 6,2 7.5 46,5 6,0 6,0 36,0
White 2,0 5,0 10,0 3,0 6,5 19,5 2,3 5,1 11,7
Nitsch 2,0 4,0 8,0 3,5 4,7 16,5 2,0 3,0 6,0

[Mpumenenne UMK nambonee sdpdexrnBro B nuraTensHoit cpeae ER ¢
KOJIMYECTBOM KOopHel — 6,0 mT., JIMHOM KopHE# — 7,8 cM, pe30reHe3Hoi 30HOM
— 46,8 cM u MS ¢ xonuyecTBOM KOpHEW — 6,2 WT., JUIMHON KopHEH — 7,5 cMm,
pe3oreHe3Hoit 30H0# — 46,5 cM Ha BapuanTe ¢ kKoHueHTpauuei 1,0 mr/m. Ilpu
koHImeHTparwu 0,5 MI/1, u3ydaeMble MUTATEIBFHBIC CPEIBI HE JaTH 3HAYUTEITEHBIX
pe3yNbTaTOB, a TPU UCIOIB30BAHUN KOHIICHTPAIWH 1,5 MI/II MUKpOpacTeHUs
WHTHOMPOBAJIN B PH30TCHE3E.
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Tabnuna 4 — Biusaue UYK B cocTaBe MUTATENBHBIX CPEJ HA IPOILECCHI
pHU30reHe3a MUKPOPACTEHHI Ha Tare YKOPEHEHUs COPTOBEIX (hOpM BHHOTpaa

Konuenrpauusi, Mr/i

0,5 0,1 1,5

Bapuantel
TIUT. cpex KO.1-BO KO.1-BO KOJI-BO

- pRTTEY pusoren. - pRTIEY pusoren. -
KopHeii, KOpHeii, KopHeii,

KopHeii, cM 30Ha, CM KopHeii, cM 30Ha, M
wr. wr. wr.

JUIHHA pusoren.
KopHeii, cM 30Ha, M

ER 5,0 6,0 30,0 5,0 5,8 29,0 2,0 7,0 14,0
MS 5,0 7,5 36,0 5,2 5,5 28,6 2,0 6,0 12,0
White 2,0 5.3 10,6 3,0 4,5 13,5 1.3 5,1 6,5
Nitsch 3,0 4,0 12,0 35 4,7 16,5 2,0 3,0 6,0

Jlanmbie TaOMUITB 4 TOKA3BIBAIOT, UTO HA PA3IMYHBIX BAPHAHTAX MUTATEIFHBIX
cpen 3PGEeKTUBHBI Pa3TMYHbIE KOHIICHTPAIIMH (PUTOTOPMOHOB, TaK JJIS CPe.l
ER u MS nau6onee a¢dhextuBHOM sBisiercst konnenTpamus MYK 0,5 mr/m, a ais
nuTaTtenbHbIX cpen White n Nitsch mydmme pe3ynbTaTsl pu3oreHe3a MOoTydeHbI
ripu koHneHTpamun YK — 1 mr/mm.

Tabmumna 5 — Bausaue HYK B cocTaBe mUTAaTeNbHBIX CPeJl Ha MPOIECCHI
pHU30TeHe3a MUKPOPACTCHUN Ha dTare YKOPEHEHHs BUHOTpaa

Konuenrtpauus, mr/i

0,5 0,1 1,5
Bapuanter
THT. cpex KOJI-B¢ JUIMHA KOJI-B/ JIHHA
B I A O L R i
ER 3,0 6,0 18,0 3,0 6,8 20,4 1,7 4,6 8,0
MS 4,0 7,5 30,0 5,2 6,7 34,8 2,0 5.4 10,8
White 1,5 53 7,9 3,0 4,5 13,5 2,4 3,1 7,0
Nitsch 3,0 4,0 12,0 3,5 4,7 16,5 2,0 2,5 5,0

[Tpumenenne HaQTHIYKCYCHOM KHUCIOTHI st (POPMUPOBAHUS U PA3BUTHUS
KOPHEBOTO arnapara Ha BCEX UCIIBITYEMBbIX IIUTATEIbHBIX CPEIax CPABHUTEILHO
BBICOKHH pe3yJbTaT MO KOJUYECTBY KOpPHEH, MO JJIWHE KOpHEW u oOmei
PU30TCHE3HOH 30HE OTMeuYeH NmpHu KoHueHTpanuu — 1,0 mr/n. HauGonee
YCIICIIHO Pa3BUBAJIMCh MUKPOPACTEHHs Ha THMTATEIbHOM coctaBe MS, o uyem
CBHJICTENILCTBYIOT JJaHHbBIE TAOIHIBI 5.

Janee B Tabmuie 6 mpeacTaBieHbl 0000IICHHbBIE PE3yIbTaThl Pa3BUTHUSA
PHU30TeHE3HOH 30HBI Y HOBBIX COPTOBBIX (hOpM BHHOTpaja, yCpeJHEHHBIE MO
coprobOpasiamM Mpu HCIOIb30BAHUH U3y4aeMbIX ayKCHHOB Ha Pa3IMYHBIX
NUTATEIBHBIX COCTAaBAX.
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Tabnuua 6 — BausHue pocTOBBIX BEMIECTB B COCTaBE NMHUTATEIbHBIX CPEZ HA
TUTOINAAb PU30TCHE3HOW 30HBI (B CM) MHKPOPACTCHHWH Ha 3Tale yKOPCHEHHUS
BHUHOTpaja

Bapuanr: KoHueHTpauus pocToBoro Bemecrsa
UT. cpea
ER UYK 30,0 20,4 46,8
MS (0,5 mr/m) 36,0 HYK 34,8 1/211\/15( 46,5
White HYK 13,5 A0mr/m) 135 |y 19,5
Nitsch (1,0 mr/m) 16,5 16,5 16,5

Takum 00pazom, HawTydIIed KOHIIEHTpALUeH U3y4eHHbIX (PUTOrOPMOHOB
JTare yKOpeHEeHus npu y4yere Ha 35 nenb obuta — 0,5 mr/n UYK s cnenyrommmx
BapHraHToB nuTare’abHbIX cper— ER, MS u 1,0 mr/n UYK mns cpen — White, Nitsch.
CrenosarenbHo, npumenenne UYK Obuio Oosee spdexTHBHO Asl pa3BUTHS
KOPHEBOM CHCTEMbl BUHOI'PaJia Ha BCEX BapUaHTaX IUTATEIbHBIX CPEI.

BriBoabl

Taxum 00pazoM, MOXKHO 3aKJIOUUTH, YTO MCCIIEAYEMbIE COPTOBBIE (POPMBI
8-11-4-7 [(Apyx0ba x ITnarosckuii) x Kpucrann] x Myckar miaToBCKHi
([pyx6a x [TnatoBckuii n 11-30-4-15 (ITyxnsikoBckuii x [TnaToBckuit) x U3ympyn
(Honyc x [TnatoBckuit) (manee 8-11-4-7 u 11-30-4-15) umenu cBou 0COOCHHOCTH
P BBEJIEHUU B CTEPHIBHYIO KYJIbTYypy U pereHepanuu, pa3MHOXKEHUHU U
YKOPEHEHUH, OJIHAKO OCHOBHBIE JTallbl KYJIbTYPbI KJIETOK M TKaHEeH ObIIIH CX0XKHU
C KJIacCCHYECKOM TexHostorue. [Ipu aToM, y1anocs onTHMHU3UPOBATH HEKOTOPBIE
9JIEMEHTBI Ha KaXK/IOM U3 TaIoB, a UMEHHO:

— IMono6path 3¢ HEKTUBHBIN COCTaB CTEPHIIM3YIOIIETO pacTBOpa s
BBEJICHUS B KYJIBTYPY in vitro coptoBbix ¢popm 8-11-4-7 u 11-30-4-15 ¢ nouru
100 % cTepuIIbHBIM H XKH3HECTIOCOOHBIM PACTUTENILHBIM MaT€pHalloM BUHOTPa1a
— OenusHa (pu sxcno3uuu 10 Mun).

— V3yuutp BiMsIHHE Pa3JIMYHBIX MUTATEIBHBIX CPEll Ha PAa3MHOKCHHE
copToBbIX popm 8-11-4-7 u 11-30-4-15 mpu mocajke Mukpornoderos. B kauectse
OTBITHBIX MHUTATEIBHBIX Cpela ObLIM UCIONIb30BaHbl cpeabl T. Mypacure
u ®. Cxyra (1962 r.), ®. Vaiita (1943 r.), T. Dpukcona (1965 r.),
Jlx. Hutua (1969 r.) Ha pasnuyHbIX 3Tanmax pa3sBUTHS MHUKPOPACTEHHH B
YCIIOBHUSIX in vitro, MOAN(MUIMPYSI UX COCTAB PAa3JIMYHBIMU KOHLIEHTPAIUSIMHU
POCTOBBIX BELIECTB M BUTAMHUHOB. TakuM 00pa3oMm, yialoch yCTaHOBHTD,
YTO pas3jMyYHbIe NMHUTATEJbHbIE CPEJbl, MO-Pa3HOMY BIHIIOT Ha
pereHepaoHHy 0 aKTUBHOCTh Ha 3Tarle MUKPOPa3MHOKEHHUSI COPTOBBIX (hopM
8-11-4-7 n 11-30-4-15 B 3aBHCHMOCTH OT cocTaBa KOMIIOHEHTOB. IIpu atom,
cpena Nitsch Oosibllie TOAOHAET MPU THUPAKUPOBAHUN 3HAYUTEILHOIO 00bEeMa
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PacTUTENBHOTO MaTepHalla MUKPOUEPEHKAMH, TaK KaK B €r0 KJIACCHYECKOM
COCTaBe OTCYTCTBYET ayKCHMHHas rpymnmna ¢guroropmonos. M HaoboporT,
C IEJIbI0 YKOPEHEHHS W MOCJeAYyIoNmed aganTanun MHKPOPACTEHUH K
YCJIOBHSM in vitro ueinecooOpa3HO NMpUMEHEHUe NMUTaTenbHoil cpeasl ER.
OTmeTnM, 4TO MHUTATEJNBbHBIA COCTAaB cpeabl MS sBISETCS ONTHMAIBHBIM
BapHaHTOM B 00OMX CITydasiX.

— YcranoButh, uto ¢uroropmonsl HYK, UMK u UYK oxa3zsiBatoT
MIOJIOXKHUTENIBHOE BINSHUE HAa PETEHEpaIfio COPTOBBIX (OPM BHHOTpaaa B
ycnoBusX in vitro. CTout oTMeTnTh Onaronpustaoe Biusiaine YK Ha ykopenenue
M3y9aeMBIX MUKpopacTeHni, Tak 1 cpex ER m MS nanbonee s dexruBHOM
sersieTcst KoHneHTpanust UYK 0,5 mr/mn, a i nutarenpHBIX cpen White n Nitsch
Jy4IIie pe3ynbTaThl PH30TeHe3a MOTy4IeHHI pu KoHmeHTparmn UYK — 1 mr/m.

Taxum 06pa3om, HOTydeHHBIE B XOI€ UCCIIEAOBAHUS JAaHHBIE 110 H3y4aeMbIM
cpenam Ui KyJlabTUBUpoBaHUsl BUHOrpaaa 8-11-4-7 u 11-30-4-15 nmokaszanu,
YTO ONTHMAJIBHBIMH JUIS Pa3MHOKCHHS METOJOM i Vitro SIBISIOTCSI TBEpJbIe
nmuTarenbHbie cpenbl ER u MS, a Taxoke nx Mmomudukanmu ¢ nodbasinennem NYK.
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JKAHA KY3IM CY¥PBIIITAPBHIH IN VITRO KAFJAMBIHJIA
OCIPY IHAPTTAPBIH OHTAMJIAHIBIPY

Maxanaoa apmypai aemoprapovly KOpeKmiK OpmacbiHblH
IKCHAAHMMAPOblY peceHepayus npoyecmepine JHcaHe JCY3IMHIY dcayd
copmmulk hopmanapeinsly Kebelwine acepin 3epmmey Hamudicenepi
yeoinvinzan: 8-11-4-7 [(Upyocoa *x Inamoesckui) x Kpucmann]
X Mycxkxam naamoecxkuu (Hpyoscoa x I[lnamoeckuil) odcoHe
11-30-4-15 [(Ilyxnaxosckuu * Ilnamoeckuit) *x Hzympyo (Homyc x
Inamosckuir)]. Kymvicma T. Mypacuee men @. Cxkyemuoiy (1962 orc.), @.
Yarimmoy (1943 oc.), T. Dpuxconnviy (1965 ac.) scane [Joic. Humumin
(1969 sic.) Kopexmix opmacst, on1apobly KYPAMbIHOAEbl GUMAMUHOED MEeH
20pMOHOAPObIY IPMYPIi KOHYEHMPaYUsIapsl Kapacmulpvliobl. CoHbiMeH
Kamap, in Vitro Kyibmypaea eHeizy KezeHinoe ey muimoi cmepunoeyull
epimindi anvikmanovl. Tamvipiranovlpy KeszeHiHOe OCiMOiKmepoiy
AYKCUHOIK MOObIHbIY 6CY pemme2iumepiniy OHmailivl KOHYEeHMpayusiapbl
MeH yiinecimoepi anvikmanowl. ER sicone MS opmanapvinoa UYK-miy en
muimoi konyenmpayuscel — 0,5 me/n, an White osrcane Nitsch kopexmix
opmanapeinoa puzozene3oiy y30ik Homuoicenepi UVK konyenmpayusicol
1 me/n 6onzanda 6baiikandvl. Byn maocipubenepdiy Homudicenepi
JACY3IM WAPYAUBLIBIZLIHOA MUKPOKTIOHAILObL KODEUmMY MeH OMblpbi3y
MAMEPUATLIHBIH CAYLIKMBIPYLIHOA, COHOAU-AK HCY3IMHIY JHCAHA COPMMBIK
mypaepin in vitro Kyiemypasa eHeizyoe Koi0any2a 601aobl.

Kinmmi ce3dep: oscacywa maoenuemi, in Vitro, Jdcysim, copmmuolk
Gopma, Kebelimy, acenmuKaiblk MaOeHuen.

OPTIMIZATION OF IN VITRO CULTIVATION CONDITIONS
FOR NEW GRAPEVINE VARIETIES

The article presents the results of studying the influence of nutrient
media from various authors on the processes of explant regeneration
and reproduction of new varietal forms of grapes 8-11-4-7 [(Druzhba x
Platovsky) x Crystal] x Muscat Platosky (Druzhba x Platovsky and 11-30-4-
15 (Pukhlyakovsky x Platovsky) x Emerald (Donus x Platovsky). The paper
considers the nutrient media of T. Murashige and F. Skoog (1962), F. White
(1943), T. Erickson (1965), J. Nitch (1969) with different concentrations of
vitamins and hormones, and an effective sterilizing solution was determined
at the stage of in vitro culture introduction. At the rooting stage, optimal
concentrations and combinations of plant growth regulators of the auxin
group were established. Thus, for ER and MS media, the most effective
concentration of IAA is 0.5 mg/l, and for White and Nitsch nutrient media,
the best rhizogenesis results were obtained at an IAA concentration of 1
mg/l. The experimental results can be used in viticulture for microclonal
propagation and improvement of grape planting material, as well as for
the introduction of new varietal forms/grape varieties into in vitro culture.

Keywords: cell culture, in vitro, grapevine, varietal form, propagation,
aseptic culture.
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IIPABUJIA J1JISA ABTOPOB
Hay4HBIX )kypHaJ10B HAO «TopaiirelpoB yHuBepcuTe™
«BecTtHuk TopaiirelpoB yHuUBepcUTeTaY,
«Hayka n Texunka Kazaxcrana»

PenakunoHHas KOJUTIETHsI TPOCUT aBTOPOB PYKOBOJICTBOBATHCS CJIETYIOIIUMHU
TIPaBUJIaMH TIPH TIOJITOTOBKE CTAThEH JUIsl OMyOIMKOBAHHMS B JKypHAIIE.

HayuHble craThu, mpejcTaBisieMble B PENaKLIHIO JKypHala JIOJKHBI
OBITH OOpMIIEHBI COrJacHO 0a30BBIM H3JaTEJLCKUM CTaHIapTaMm IO
oopmnennto crateir B coorBercTBur ¢ ['OCT 7.5-98 «XKypnaibl, cOopHUKH,
nHpopManMoHHble U3aHus. M3narenbckoe opopmiieHHe ITyOJINKYeMBbIX
MaTepHalioBy, MIPUCTATEHHBIX ONOIMOTPAa(QUIECKUX CIIMCKOB B COOTBETCTBHU C
I'OCT 7.1-2003 «bubnuorpaduyeckas 3amuch. bubnuorpaduueckoe onucanue.
OO1mmue TpeGoBaHMS M TIPaBHIIa COCTABICHUS.

* B HOMep noryckaeTcst He OoJiee OHOW PYKOIIMCH OT OZJHOTO aBTOpa JI00
TOTO K€ aBTOPa B COCTaBE KOJUIEKTHBA COABTOPOB.

* Konn4ecTBO cOaBTOPOB OHOMU cTaThu He Ooee 5.

* CrerneHb OPUTHHAIBHOCTH CTAaThH JIOJDKHA COCTABISITH He MeHee 60 %
(coracHO penIeHuIo peJaKIMOHHON KOJIIETHN).

* Hampaisiemble CTaThbU HE JOJDKHBI OBITH paHee OIyOJMKOBAHBI, HE
JIOIYCKaeTCsl Mocye/yIoliee OnyOJMKOBaHNE B IPYTUX XKypHaJax, B TOM YHCIIE
MIepEBOBI Ha IPYTHE SI3BIKU.

* PenieHue 0 NPUHATHH PYKOIHCH K OITyOJIMKOBaHUIO TPUHUMAETCS 110CTIe
IIPOBE/ICHUS ITPOLIEAYPBI PELIEH3NPOBAHUSL.

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

* KBuTtaHuust o0 orurate mpeaocTaBisieTCs MOCHe MPUHATHS CTaTel K
my6skarn. CToMMOCTb MyOIMKauy B xypHaie cocrasisier 7000 (ceMb ThICSY)
TEHTe.

* noxropantaM HAO «TopalirslpoB yHUBEPCUTET» M MHOCTPAHHBIM aBTOPaM
(Oe3 Ka3axCcTaHCKUX COABTOPOB) ITyOIMKaIMS B )KypHase OecIIaTHO.

* Ecnu craThsi OTKJIOHEHA aHTHIUIATHATOM WM PEIeH3€HTOM CTaThs
BO3BpaIlaeTcs aBTOPY Ha JOPaObOTKY. ABTOP MOXKET TIOBTOPHO OTIIPABHUTH CTATHIO
Ha aHTHUIUIarHaT WM pelieH3eH3npoBanne 1 pa3. OTBETCTBEHHOCTH 3a COAEpIKaHHE
CTaThbH HECET aBTOD.

Penakiyst He 3aHMMAETCs IMTEPATYPHOH M CTHIIMCTHUECKON 00paboTKON
CTaThH.
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Crartbn, opopMiIeHHBIE C HApYLICHHEM TPeOOBaHMIl, K IMy0JIMKAIINH He
NMPUHUMAIOTCS M BO3BPAINAIOTCS AaBTOPaM.

JlaToil mocTymiIeHnsT CTaThbU CUMTAETCs JaTa MOJIyueHUs pelakiueil ee
OKOHYATEJIFHOTO BapHaHTa.

Crarby IyOIMKYIOTCS 1T0 Mepe MOCTyTuIeH 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 nmojgaum cTaTbu:

- mepBbIi kBapTan g0 01 despais;

- BTOpO# kBapTan 1o 01 mas;

- Tpetuil kBaprain g0 01 aBrycra;

- 4eTBepThIi kBapTai 10 01 HOSOpsI.

Hayunsii xypHan «BectHuk Topaiirsipos ynuBepcurtera», «Hayka n
TexHuKa KazaxcraHa» BBIITyCKaeTCsl ¢ HEPHOIUYHOCTHIO 4 pa3a B TOJl B CETEBOM
(9:1eKTpOHHOM) popMare B ClIeTyIOIHE YCTAHOBICHHBIE CPOKH BBIX0J1a HOMEPOB
KypHaJa:

- IepBBIH HOMED BBIycKaeTcs 10 30 MapTa TeKyIero rosa;

- BTOpOi HOMep — 710 30 uIoHS;

- TpeTuil HOMep — 10 30 ceHTsIOps;

- 4eTBepTHIi HOMep — 110 30 nexadpsi.

CraTpio (2JIEKTPOHHYIO BEPCHIO W KBUTAHIMU 00 oIuIaTe) cienyer
HaIpaBJsTh 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 PErHCTPaLUio Ha
caiire.

ABTOp, KOTOpBIIT BHEC HAMOOJBIINN MHTEIUIEKTYIBHBIN BKJIAJ] B TIOJJTOTOBKY
pyKormcH (TIpy ABYX U Ooiee coaBTopax), SIBISETCS aBTOPOM-KOPPECIIOHICHTOM H
0003HaYaeTcs «*».

ABTOpBI 13 pa3HBIX YUEOHBIX 3aBE/ICHHH yKa3bIBatoTcs 1udpamu 1,2.
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J17151 OCyIIEeCTBIICHHS TIPOLIE Ty PbI JIBOWHOTO PELIEH3UPOBAHNS (CIIETIOr0), aBBTOpaM
HEOOXOAMMO OTIIPABIIATH [[BAa BAPUAHTA CTATHU: MEPBBIN — C YKa3aHUEM JIMIHBIX
JIaHHBIX, BTOPOH — 0€3 yKa3aHHs JTNYHbBIX JaHHBIX. [ [pr HapyIIIeH!N MPUHIMIIA CIIETIOr0
PELIEH3NPOBAHMS CTaThsl HE PACCMATPHUBACTCS.

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

— B >kypHaibl IPUHUMAIOTCS CTaThH 10 BCEM HAYYHBIM HalpaBJICHUSIM, B
JIEKTPOHHOM BapHaHTE CO BCEMH MaTepuallaMH B TEKCTOBOM pepakTope «Mi-
crosoft Office Word (97, 2000, 2007, 2010) ans Windows» (B ¢hopmarax .doc,
.docx, .rtf).

— OOmuit 00beM cTaThby, BKIIOYAs aHHOTAIMH, JIUTEPATypy, TaOIHUIIBL,
PUCYHKH M MaTeMaTHdeckue (popMyIbl IOJDKEH COCTAaBISITH He MeHee 7 M He
0osiee 12 cTpaHuIl MEYATHOTO TeKcTa. /o cmpanuy — 30 Mm co 8cex cmopoH
aucma,; Texcm cmamou: xeenb — 14 nynkmos, capuumypa — Times New Roman
(01151 pycckoeo, anenutickoz2o u Hemeyko2o sA3vikos), KZ Times New Roman (014
KA3aXCKO20 A3bIKA,).

CrpyKTypa Hay4HOH cTaTbu BKJIIOYAET HAa3BaHHME, aHHOTAIWS, KJIIOUYEBbIC
CJIOBA, OCHOBHBIC MOJIOXKEHHS, BBEACHUE, MaT€pHalIbl 1 METOABI, PE3YJIbTaThl
1 00CyXJEHHUE, 3aKIF0UCHNE, BBIBOIBI, MH(POPMAINIO O (PMHAHCHPOBAHUH (IIpH
HaJIMYMH ), CITUCOK MCTIOJIb30BaHHBIX HCTOYHUKOB (JINTEPATYPBI) K KAXKI0H CTaThe,
BKJIIOYasi POMAaHU3HPOBAHHBIHN (TPAHCIUTEPUPOBAHHBII JIATHHCKUM ai(haBUTOM)
BapHaHT HANMCAHUS HCTOYHUKOB Ha KUPHJLTHIIE (HA Ka3aXCKOM U PYCCKOM SI3bIKAX)
em. TOCT 7.79-2000 (UCO 9-95) IIpasuna mpanciumepayuu KUPULIOBCKO20
RUCLMA TAMUHCKUM ANPagUmMoM.

Cmamus 00131cHa codeprcamsp:

1. MPHTU (MexrocyIapCTBeHHBI PyOpHUKaTOp HAYYHOH TEXHHUYECKOU
nHpOpMAIIHN);

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

3. Muuuuansl (uMs1, oTdaecTBo) @aMmians aBTopa (-0B) — Ha Ka3aXCKOM,
PYCCKOM M aHTJIMMCKOM SI3bIKaX (KUPHBIM MIPH(TOM, 110 LIEHTPY);

ABTOD, KOTOPHII BHEC HANOOIBIINI HHTEIUICKTYaJIbHBIA BKJIA]] B IIOITOTOBKY
pykomnucH (IpH ABYX U 00JIee COaBTOPAX ), SIBISETCSI aBTOPOM-KOPPECTOHIEHTOM
1 o6o3HaYaeTcs «*».

ABTOpHI U3 Pa3HBIX YUeOHBIX 3aBEICHUN yKa3bIBatOTCS nuppamu 1,2.
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4. Appunananus (opranmsamnus (MecTo padoTsI (yueOnl)), CTpaHa, TOPO) —
Ha Ka3aXxCKOM, PyCCKOM M aHIJIMMCKOM si3bIKax. [TomHble qanuble 00 addummarm
aBTOPOB MPE/CTABIIIOTCS B KOHIIE JKYPHAIIA;

5. HazpaHMe cTaThbH JIOJDKHO OTPaKaTh COJEPXKAHUE CTATbU, TEMATHKY
1 pe3yJbTaThl IPOBEAECHHOTO HAYYHOTO HCcienoBaHMs. B Ha3zBaHue crartbn
HEOOXOANMO BIOXKUTH HHPOPMATHBHOCTb, IPUBIICKATEIbHOCTD U YHUKAJIBHOCTh
(me Oomnee 12 cnoB, MPONUCHBIMU OYKBaMH, YKUPHBIM IIPH(TOM, IO IIEHTPY, Ha
TpeX sI3BIKaX: PYCCKUH, Ka3aXCKUH, aHTTTHACKUHN THO0 HEMEITKHUH);

6. AHHOTAINs — KpaTKas XapaKTePUCTHKA HA3HAUYCHMS, COICPKAHMSL, BU/IA,
(opMBI 1 ipyrux ocodeHHOCTel cTaThu. JloJKHA OTpaskaTh OCHOBHBIC U IICHHBIE,
110 MHEHHIO aBTOPA, Talbl, OOBEKTHI, NX MPU3HAKA U BHIBOABI ITPOBEICHHOTO
nccuenoBaHus. JlaeTcsi Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM JIN0O HEMEIIKOM
sI3bIKaX (PEKOMEHAyEeMblii 00beM aHHOTAIMH Ha SI3bIKE ITyOINKAINY — HE MEHee
150, e 6omee 300 crmoB, KypCUB, HEXUPHBIM IMIPUGTOM, KeTIb — 12 MyHKTOB,
a03aIHbI OTCTYII ClieBa | crpaBa 1 cM, cM. oOpasen);

7. KiroueBble cj10Ba — HA0OP CIIOB, OTPAKAIOLINX COJCP)KAaHUE TEKCTa B
TEepMHHAX 00BEKTA, HAYYHOI OTPACIN M METOJIOB Uccie0BaHus (0hopMIIIIOTCS
Ha TpeX SA3bIKaX: PyCCKHUN, Ka3aXCKUH, aHTTTHHCKIHA THO0 HEMEIKHI; Kerab — 12
ITyHKTOB, KypCHB, OTCTYI clieBa-cripaBa — | cM.). PekoMeHyeMoe KOIn9IecTBO
KITFOYEBBIX CIIOB — 5-8, KOIMYECTBO CIIOB BHYTPH KIIFOUEeBOH (hpa3sl — He Ooee 3.
3aar0Tcs B MOPSIIKE MX 3HAYUMOCTH, T.€. CAMOE BXKHOE KITFOUEBOE CIIOBO CTAThU
JOJDKHO OBITH IEPBBIM B CITUCKE (CM. 0Opaser);

8. OCHOBHOI TEKCT CTAaTbH U3JIATacTCs B ONPENEIEHHOM OCIEJ0BATEIbHOCTH
€ro 4acTel, BKIIIOUaeT B cels:

- BBexgenue (a03a1 1 cM 1o 1eBOMY Kparo, )KUPHBIMU OyKBaMH, Kerib — 14
myHKTOB). OOOCHOBaHHE BHIOOPA TEMBI, aKTYAIBHOCTh TEMBI WJIH IIPOOIIEMEL.
AKTYaJIbHOCTB TE€MBI ONPEEIISIETCS OOIIMM HHTEPECOM K H3YIEHHOCTH JTAaHHOTO
00beKTa, HO OTCYTCTBHEM MCUEPIBIBAIONINX OTBETOB Ha NMEIONIHECS BOIPOCHI,
OHa JIOKa3bIBAETCS TEOPETUUECKON MIIM MPAKTUIECKONW 3HAYMMOCTBIO TEMBI.

- MaTepuasbl U MeTOABI (a63ay 1 cm no 1esomy Kpaio, HcupHulmMu 6YKeamu,
Keanb — 14 nynkmos). JI0IDKHBI COCTOSITH M3 OTIMCAHNS MaTEPHUAIOB M X0/1a padOTEI,
a TaKKe ITOJTHOTO ONMCAHUS NCIIOJIb30BAHHBIX METOIOB.

- PesyabTathl u o0cy:xknenue (aozay I cm no nesomy Kparo, HUpHoIMU
oykeamu, keenv — 14 nynkmos). IlpuBoanTcs aHAIN3 1 00CYKACHHUE MOTYIEHHBIX
BaMHM Pe3yJIbTaTOB HcCIeA0BaHUs. [I[pUBOAATCS BEIBOABI 110 TIOJTyYEHHBIM B X0/1€
HCCIE0BaHUsS PE3yNIbTaTaM, PACKPBIBACTCSI OCHOBHAS CyTh. M 3TO OJIMH U3 caMbIX
Ba)KHBIX Pa3/JeyOB CTaThbu. B HEM HEOOXOIMMO MPOBECTH aHAIN3 PE3yJIbTATOB
cBOEil paboThl M 00CYKJEHHE COOTBETCTBYIOIIUX PE3YJIHTaTOB B CPAaBHEHUH C
MIPEABIIYIIMHI Pa00TaMu, aHATU3aMH U BHIBOAAMH.
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- Undopmanuio o puHaHcHpoBaHUH (MPH HATWYHHU) (abzay | cm no
JeBOMY Kpalo, HCUPHbIMU OyKeamu, Ke2ib — 14 nynkmoa).

- BoIBOaBI (ab3ay I cm no aiegomy Kparo, sHcupHvimu Oykeamu, Keaib — 14
NYHKMO8).

BeiBosibl — 00001IEHNE M TIOABEICHUE NTOTOB pabOTHl HAa JAHHOM 3Tare;
MO/ATBEPK/ICHNE NCTUHHOCTH BBIIBUTAEMOTO YTBEP)KJICHUS, BHICKA3aHHOTO
aBTOPOM, M 3aKJIIOYCHHE aBTOpa 00 M3MEHEHHWH HAYYHOTO 3HAHUS C y4ETOM
TIOJTyYEHHBIX PE3yJIbTAaTOB. BBIBOABI HE JOJDKHBI OBITH A0CTPAKTHBIMH, OHU
JIOJDKHBI OBITH HCIIOJIB30BAHBI [Tt 000OIIEHHSI PE3YIIbTaTOB HCCIICIOBAHMS B TOW
WM WHOW HAay4YHOH 00JIacTH, C ONMHMCAHWEM IMPEAJIOKEHUH M BO3MOXKHOCTEH
JanpHeHIe paboThI.

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

CraTbs ¥ CIMCOK UCTIONB30BAHHBIX HCTOYHUKOB TOJKHBI OBITH O()OPMIICHBI
B cootBercTBUM ¢ ['OCT 7.5-98; TOCT 7.1-2003 (cM. oOpaserr).

OuepeHOCTh HCTOUYHUKOB OMPEACIeTCS CIEIYIONMM 00pa3oM: cHavdaia
MIOCJIEI0BATEIBHBIE CCBUIKH, T.€. HCTOYHUKHM Ha KOTOPBIC BB CCHUIACTECH
110 OYEPEIHOCTH B CaMOW CTaThe. 3aTeM JOIMOJHUTEIbHBIC NCTOUYHUKHU, Ha
KOTOPBIX HET CCBUIOK, T.€. ICTOYHHUKH, KOTOPBIC HE UMEIN MECTO B CTaTbe, HO
PEKOMEH/IOBaHbI BAMHU YUTATEISIM JUISi O3HAKOMIICHHS, KaK CMEXHBIE PaboTBHI,
MIPOBOMMEIE TTapaisienbHo. O0beM He MeHee 10, He 6oiree uem 20 HanMEHOBaHUIHA
(CCBUIKM M TIpUMEYaHusl B CTaThe 0003HAYAIOTCS CKBO3HON HyMmepanueil u
3aKJIIOYAIOTCSl B KBaPaTHBIE CKOOKH), MPEUMYIIECTBEHHO 3a nocnenaue 10-15
JIeT.

B cityuae Hasmaus B criMcKe NCOb30BaHHBIX ICTOYHHKOB PA00T Ha KUPHIITULIE
(Ha Ka3aXCKOM M PYCCKOM SI3bIKaX ), HEOOXOAMMO MPEICTaBUTh CITUCOK JIUTEPATYPBI
B JIByX BapHuaHTax: 1) B opurnHaie (yKa3blBalOTCS UCTOYHHUKH HA PYCCKOM,
Ka3aXxCKOM U aHTJIMHCKOM JTHOO HEMEIIKOM S3bIKax); 2) pOMaHM3MPOBAHHBIN
BapHaHT HAIIMCAHNS NCTOYHUKOB Ha KUPHIIIHIIE (Ha Ka3aXCKOM 1 PYCCKOM SI3bIKaX),
TO €CTh TpaHCIUTepaIys JaTHHCKUM andaButoMm. cM. [OCT 7.79-2000 (MCO
9-95) INpaBuina TpaHCIUTEPALIMN KUPHIIOBCKOTO MHChMA JIATHHCKUM aJI(haBUTOM.

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

IIpaBuaa TpaHcauTepauuu KHPHIJOBCKOIO MHUCbMa JATHHCKHM
ajnpaBUTOM.

Pomanusuposannulii cnucok numepamypovl 00J1)4ceH Gbl2iAA0emy
cnedyrouium oopazom: aBTop(-bl) (TpaHCIUTEpaAnUs TUOO aHTIOS3BIYHBIN
BApUAHT NPU €ro HAJINYMHM) — Ha3BaHWE CTAThbU B TPAHCIUTEPHUPOBAHHOM
BapuaHTe — [MepeBOJ HAa3BaHHs CTATbM HA aHTJIIMHCKUH A3bIK B KBAJPAaTHBIX
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CKOOKax| — Ha3BaHHE Ka3aXOs3BIYHOTO MO0 PYCCKOS3BIYHOTO HCTOYHHKA OBPA3EIl K O®POPMJIEHHIO CTATEM
(TparciHUTEpanus, THOO0 AaHTIMICKOEe Ha3BaHHUE MIPU €0 HATMYNHN) — BBIXO/IHBIC MPHTMU 14.37.27
JIaHHBIE ¢ 0003HAYCHUSIMU HA aHTJIMHCKOM SI3BIKE.

HNnmocTpanuu, nepevyeHb PUCYHKOB U NOAPHUCYHOUYHBIE HAANHCH K
HUM TPEJCTABIAIOT 110 TEKCTy CTaTbU. B 3JIEKTPOHHON BEpCHHM PUCYHKH U
wiTocTpanuu npeacrapisiiores B Gopmate TIF mwimm JPG ¢ paspemieHuem He
menee 300 dpi.

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

DO xxxxxXXXXxXxxXxxx

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

TEOPETUYECKAS MOLEJIb ®OPMUPOBAHUS KOMIIE-

Ha orjiesibHoil crpanuue (0cje crarbu) TEHLNA COLMNATIbHbIX PABOTHUKOB YEPE3 KYPCbI
B 3/1eKTpOHHOM BapuaHTe NPUBOASTCS IOJIHbIE IIOYTOBLIE aJpeca, MOBBbILUWIEHUNSA KBAﬂMd)MKALlMM

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

JIsl CBSI3M PeJAKIHU ¢ AaBTOPAMH, He MyOJUKYIOTCS); .
a peaaxu pamu, Y Y )i B oannoii cmamve npedcmasnena meopemuyeckas mooeins gopmupo-

6AHUSL IUUHOCHIHBIX U NPOPECCUOHATILHBIX KOMREMEHYUT COYUATbHBIX Pa-
OOMHUKOB Uepe3 KypCbl NOGIUUEHUS KEATUDUKAYUL, KOMOpas paspadomana
6 pamrax OoKmopcKou ouccepmayuu « Popmuposanue JUIHOCHHbIX U NPO-

Caenenusi 00 aBTopax

Ha ka3axckoMm si3bIKe Ha pycexom si3pike | Ha anrimiickom si3bike heccuoHanbHbIX KOMREMeHYULl COYUATLHBIX PADOMHUKOG Yepe3 KypPCbl NOGbi-
®amumus Mms OTdecTBo (MOTHOCTBIO) wenus keanugurayuuy. B cmamve npueoosimcs nedazoeuteckue acneKkmol
JIOKHOCTD, YUEHAA CTETIEHD, 3BaHMe Ccamoeo npoyecca mMoOenupOBanUsl, NEePeducienbl SMansl Nedazocudeckozo
Opranmsaus MOOeNUPOBAHUSL. vaec)cmaefzeHbl Memoc?OﬂoeuueCKuﬁ, npoyeccyanbHblil
Topor (mexHonoauyeckuti) U UHCMPYMEHMATbHLIN YPOGHU vaoc)e/zu, ee yenb, MOHU-

MOPUHE CHOPMUPOBAHHOCHIU UCKOMBIX KOMNEMEHYULL, d MAKice Pe3yibman.
Mupexe B mooenu noxasanvl KomnemenmHocmmblil, IUYHOCMHO-OPUCHIMUPOBAHHBIIL U
Crpana NPAKMUKO-OPUEHMUPOSAHHDLIL nedazocudecKue nooxoobl, 3aKOHOMEPHOCU,
E-mail NPUHYUNDL, YCI08USL (POPMUPOBAHUST BbIOPAHHBIX KOMNEMEHYULl, ONUCAHbL
Tesnedon IMAnsl peanuzayuu npoyecca PopmMuposanus, YposHU chopmMuposaHHoOCmu

JUYHOCMHBIX U NPOPECCUOHATbHBIX KoMnemenyull. B pazoene npaxmu-
YecKoll N0020MOBKU Npedlazaemcs UHMEPAKMUGHAas paboma é cucmeme
CTYUAMETL-NPEno0asamenb-epynnd, noopasyMesaruds JUYHoe Yuacmue
Kaoco020 Cneyuanucma, a makdice OmKpulmue nepeoco 6 Hauell CImpaHe
Pecnybnuxancrkoeo obwecmeentnoeo obveounenus «Hayuonanvhvlil anbsaue
NPOGecCUOHANBHBIX COYUATIbHLIX PAOOMHUKO8Y. [lanHasi MoOeb noopasyme-
6aem noo cobotl danvbHeliulee COBEPUICHCMBOBARUE U CAMOCOAMETbHOE PA3-
sumue TUUHOCMHBIX U NPOPECCUOHATBHBIX KOMNEMEHYULl COYUATbHBIX Pa-
bomHUK08. MO no36osem yeuoems 8 MoOeu PhHekmueHocmy peanusayuu
KYPCOB8 NOGBILUEHUS KEATUDUKAYUU, opMbl, MEMOObL U CPeOCmEd padombl.

Knrouesvie cnosa: meopemuueckas Mooenb, KOMRNEMeHYUU, Nogblule-
HUe KeAnupuKayuu, CoyuanbHbie pabOmMHUKU.
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BBenenne

CornmanpHas paboTa — OTHOCHTEIBHO HOBAS JJIsl HAIIICH CTPaHBI MPOGECCHs.
[TosToMy 0OydueHHEe CONMAIBLHBIX PAOOTHUKOB HA COBPEMCHHOH CTaJuu HE Xa-
PAKTEpU3YETCsl HATMYUEM JOCTATOYHO pa3pabOTaHHBIX 00pa30BaTEIbHBIX CTaH-
JAPTOB, KOTOPBIC HAXOIWIN OBl BRIPAKEHUE B ()OPMYITHPOBKE IEarOTHUCCKUX
LeNel, B CoJIepyKaHuU, TEXHOJIOTUAX YUeOHOTO MpoIiecca.

Ipodondcenue mexkcma nybonuKyemoeo mamepuana

Marepuajibl 1 METOABI

Teopernueckuili aHaau3 HaAYYHOUH IMCHUXOJIOTO-MEJArOrHYecKoi U Crelu-
AIBHOM JIUTEpaTypPhI MO MPOOIIEMe UCCIICAOBAHMS;, aHATN3 3aKOHOJATCIBHBIX H
HOPMATHBHBIX JIOKYMEHTOB TI0 OTKPBITHIO OOIIECTBEHHBIX 00BCIUHCHUI; aHa-
JIU3 COJIEPIKAHUS MPOTPAMM KYPCOB IMOBBINICHUS KBATH(HUKAIIMNA CONUATBHBIX
PabOTHHUKOB; MOJICIMPOBAHNUE; aHAIN3 U 0000IICHUE MEAarOrHYECKOr0 OIBITA;
OIPOCHBIC MeTOIbI (Oece/1a, aHKETUPOBaHKE, HHTCPBBIOUPOBAHNUE ); HAOJFOICHHE;
aHaJIU3 MPOYKTOB JESITETLHOCTH CIIEHUAINCTOB; SKCIIEPUMEHT, METObI MaTeMa-
THYECKOM CTATHCTHUKU IO 00pabOTKE IKCIICPUMCHTATBHBIX TaHHBIX.

TIpodondcenue mexkcma nyboauKyemoeo mamepuana

Pe3yabTaTsl U 00cy:KI1€eHUE

UtoOBI HOHSITH 0OBEKTHBHBIC 3aKOHOMEPHOCTH, JISKAIIIUE B OCHOBE IpoIiecca
(hopMHUpPOBaHUS M PA3BUTHUS JIMYHOCTHBIX U MPO(ECCHOHAIBEHBIX KOMIICTCHITHIA
COITMATIbHBIX PAOOTHUKOB Yepe3 KyPChI MMOBBIICHHS KBaTH(QUKAIIH, HEOOX0IUMO
YETKO MPEACTABIATH ce0e MX MOICIb.

TIpodondcenue mexkcma nyboauKyemoeo mamepuana

BriBoabl

Takxum 00pa3oM, Ha OCHOBaHUH BBIIIEU3I0KEHHOT'O MOKHO C/IETIaTh BHIBOT
0 TOM, YTO TEOpPETHYECKass MOJEIb (DOPMUPOBAHUS JTMYHOCTHBIX U Mpodeccu-
OHAJIbHBIX KOMIICTCHIIUN COLMAIBHBIX PA0OTHUKOB Yepe3 KYypPChl MOBBIMICHHS
KBaJTU(UKAIMH COJCPKUT TPU YPOBHS €€ peaTn3aiuu.

TIpodonxcenue mekcma nybonuKyemo2o mamepuana

CHnucoK ucnoJjb30BAaHHBIX HCTOUHHKOB

1 Jaxun, A. H. Ilegarornuyeckoe MO/IeIMPOBAaHHUE : CYIIHOCTb, 3(h(HheKTHB-
HOCTh ¥ HeomnpeneneHHocTh [ Teker] // [legaroruka. — 2003. — Ne 4. — C. 22.

2 Ky3nenosa, A. I'. Pa3Butue MeTo010ruu CHCTEMHOTO ITOIX0/A B OT€Ye-
CTBEeHHOI1 nenaroruke : MoHorpagust [ Texcr]. — Xabaposck : M3x-Bo XK UIIIIK
IIK, 2001. - 152 c.
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Oeneetinepi  cunammanzan. Ipaxmukanvlk — OatiblHOLIK — OOMIMIHOE
MbIHOAYWbI-OKbIMYULLI-MON  JICYUeciH0e — UHMEPAKMUSMi  JCYMbiC
YCUIHBINAObL, Ol 9P MAMAHHBIY JceKe KAMbICYbIH, COHOAU-AK enimizoe
aneawkbl «Kaciou aneymemmix Kvizmemkepnepoiy YAmmolK albsiH-
cvly Pecnybnuxanvlk Ko2amowlk Oiprecmiciniy awbliybin 0i10ipedi. Byn
MOOenb aneyMemmiK Kol3MemKepepoin JHceKe HeaHe KaCIOU KY3blpemmepin
00an api orcemindipyoi owcone mayeiciz O0amvimyowl 0indipedi. Byn
MoOenvOe  OiniKminikmi — apmmelpy — KVPCMApPuIH — icKe  acbipyObiH
MUIMOINIZIH, HCYMBIC HBICAHOAPHI, d0icmepi MeH KYpaioapbiH Kepyee
MYMKIHOIK bepeOi.

Kinmmi cesdep: meopusnvi mooens, Ky3vipemminix, OLIikminikmi
apmmulipy, aneymemmix Kplamemxepiep.
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— Pavlodar : PGU im. S. Toraigyrov PSU; St.Petersburg. : GAFKiS im. P. F. S. K. Antikeyeva
Lesgafta, 2005. — 270 p. Toraighyrov University,
Republic of Kazakhstan, Pavlodar.

C. K. Aumuxkeesa
TopalifbIpOB YHUBEPCUTET,
Kazaxcran Pecryonukacer, [TaBmomap K.

BIJIKTIJIKTI APTTBIPY KYPCTAPBI APKbIJIbI
IJIEYMETTIK KbIBMETKEPJIEPAIH KY3IPETTIIIKTEPIH
KAJIBIIITACTBIPYABIH TEOPUSIJIBIK MOJEJII

byn  maxanaoa «Oneymemmix Kvizmemxepiepdiy  OLMiKmMiniciH
apmmuelpy — Kypcmapvl — apKblibl  MYJALANbK  JiCOHe  Kaciou
KY3ipemminikmepin — Kaiblnmacmoipy» — OOKMOPAbIK — OUCCePmMAayisl
weHbepinoe a3ipneneen OILIKMINIKMI apmmulpy Kypcmapvl ApKblibl
aneymemmik KblzmemxepiepOiy mYaanblk HCaHe KICIOU KY3blpemminiin
KanelnmacmulpyoObly — meopusnvlk  mooeni  ycuinwviizan. Makanada
MoOenvoey NpoyeciHiy nedazocuKanvlK dcnekminepi, neoacocuKanibik
MoOenvoeydiy  KezeHOepi kenmipineeH. Modenvoiy — 20icHamanvix,
npoyeccyanovix (MexXHOLOLUANbIK) HCIHE ACNANmblK Oeneelliepi, OHbIH
makcamul,  Kadcemmi — Ky3vlpemmepoiy —KalblRmacy MOHUMOPUHZI,
conoau-ax, Hamuoiceci ycvinvliean. Mooenvoe Kysvipemminikke, mynzaga
basbimmangan Jicone  NPAKMUKaea OALIMMANRAH —Ne0a202UKANbIK
macinoep, mayoaiean Ky3vipemmepoi KaIblNmMacmulpy 3aHObLILIKMAPDI,
Kaguoammapwl, wapmmapsl KOpcemineeH, Kalblnmacy npoyecin icke
acelpy Keseyoepi, diceke dlcone KaciOu Kyszvipemmepoiy Kaablnmacy

158

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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NYBJIUKAIIMOHHASA OTUKA
Hay4HBIX )kypHai10B HAO «TopaiirelpoB yHuBepcuTe
«BecTtHuk TopailirelpoB yHuUBepcUTeTa»,
«Hayka n Texnnka Ka3zaxcrana», «Kpaesenenue»

Penaknmonnas xomnnerus HaydHbIX kypHanoB HAO «Topaiirsipos
yHuBepcute™» «BecTHuk TopalireipoB yHuBepcureTa», «Hayka u TexHuka
Kazaxcrana» n HayuHO-momyisipHOro xypHana «KpaeBenenue» B cBoei
podecCHOHATBHON JesATENbHOCTH NPUIEPKUBAIOTCS MPUHIUIIOB U HOPM
[Ty6nukanoHHO# 9THKM HayIHBIX KypHaI0B HAO «TopaiirelpoB yHUBEpCHUTETY.
[TybnukannoHHas 5THKa pa3paboTaHa B COOTBETCTBHH C MEXIyHapOIHOU
myOIMKaMOHHON 3THYecKoi HopMoi KomuTera mo myOnMKalMoOHHON ITHKE
(COPE), sTryecknmMu NpHHIMIAME TyOauKaun xypHainoB Scopus (Elsevier),
Konekca akanemuueckoit uectHoct HAO «TopaiirbIpoB YHUBEPCUTET.

[TyOnukanuoHHas 3THKa ONpeaessieT HOPMbI, IPUHIUIBI U CTaHAapThI
STUYECKOT0 MOBEJEHUSA PEJaKTOpPOB, PEIEH3EHTOB U aBTOPOB, MEPHI IO
BBISIBJICHUIO KOH(DJIMKTOB MHTEPECOB, HEATUYHOTO MOBEJCHUS, HHCTPYKIUH 110
U3BATUIO (PETPAKIMN), UCIIPABICHHUIO U OTIPOBEPKEHUIO CTATHH.

Bce ywyacTHuKHM nporiecca myOIMKauK, COOI0IAI0T IIPUHIUITEI, HOPMBI U
CTaH/IapTHI ITyOINKAIIIOHHOW 3THKH.

KavecTBO Hay4HOrO >XypHaia 00ecreYnBaeTCsl HCIOIHEHNEM MPUHIIUIIOB
YYaCTHUKOB Ipollecca MyOJuKaluu: paBeHCTBA BCEX aBTOPOB, MPUHIUII
KOH(HIEeHIINaTbHOCTH, OJHOKpPATHBIE MyOJIMKallMK, aBTOPCTBA PYKOIHCH,
MPUHLUI OPUTUHAIBHOCTH, MPUHIMII MOATBEPKACHUS UCTOYHUKOB, IPUHIIHII
00BEKTHBHOCTH U CBOEBPEMEHHOCTH PELICH3UPOBAHHSI.

[TpaBa 1 00513aHHOCTY WICHOB PEJAKIIMOHHBIX KOJUIETHH HAYYHBIX )KYPHAJIOB
HAO «Topaiirsipos yHusepcutet» «BecTHuk TopalirbIpoB YHHBEPCUTETa,
«Hayxka 1 Texnuka Ka3zaxcrana» 1 HayqyHO-IOIYJISIpHOTO XKypHaia «KpaeBeneHue»
onpenenensl CO CMK 8.12.3-20 VnpaBieHHe Hay4HO-U31aTEIbCKOU
JeSITEIbHOCTBIO.

IIpaBa u 003aHHOCTH PELEH3EHTOB

Penensentsl Hay4HbIX )KypHanoB «BecTHuk TopalrslpoB yHUBEPCUTETAY,
«Hayxka n rexnuka Kaszaxcranay, HayuHo-nomyJsipHOro sxypHaia «Kpaesenenuey,
00s13aHBI PYKOBOJICTBOBATHCS IIPUHIIUIIOM O0BEKTHBHOCTH.

[lepconanpHasi KpUTHKA B ajpec aBTOpa(-0B) PYKOIMCH HEIOIYCTHMA.
PerieH3eHT OMDKEH apryMEHTHPOBATh CBOM 3aMEUaHUsl 1 00OCHOBBIBATH CBOE
pelleHne 0 NPUHATUH PYKOIMCU WU O €€ OTKJIIOHEHUH.
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HanmoHanbHOCTB, peNTUTHO3HAst IPHHAICKHOCTD, TIOJIMTHYECKIE HITH HHbIE
B3MJISIBI aBTOPA(-OB) HE JIOJKHBI IIPHHUMATHCS BO BHUMAHUE U YUUTBHIBATHCS B
IIPOIIECCEe PELICH3NPOBAHUS PYKOIIHUCH PEIICH3EHTOM(-aMH).

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

Pemienne o pUHATHAYN PyKOIINCH K ITyOJIMKaIlH, BO3BpAIEHHE PAOOTHI aBTOPY
Ha U3MEHEHHE WIIN JOpadoTKY, THO0 pelieHne 00 OTKIOHEHUH OT ITyOIHKAIIH
MIPUHUMAETCS PEJIKOJUIETHEH OITMpasich Ha PE3yIbTaThl PEIIEH3NPOBAHMS.

[IprHINI CBOEBPEMEHHOCTH PELEH3MpOBaHUs. PeneH3eHT o0s13an
MPEAOCTaBUTh PELIEH3UIO B CPOK, ONPEEIICHHBIN peJakliell, HO He no3/iHee 2-4
HeJIeIb C MOMEHTA TTOJTyYeHHs] PYKOIMCH Ha perieH3uposanue. Ecim paccMoTpenue
CTaThH 1 IMTOJIrOTOBKA PELICH3MN B HA3HAUCHHBIE CPOKH HEBO3MOYKHBI, TO PELICH3EHT
JIOJDKEH HEe3aMeUINTEIbHO YBEJOMHUTE 00 3TOM HayYHOTO peaKTopa.

PenieH3eHT, KOTOPBII CUNTACT, YTO €T0 KBATN(HKAINS HE COOTBETCTBYET JIOO
HEI0CTaTOYHA JUIS IPUHATHS PEIICHUS IPU PELECH3UPOBAHNH NIPEI0CTaBICHHON
PYKOIIMCH JOJDKEH HE3aMeIIMTENLHO COOOIIUTE 00 3TOM HAYYHOMY pEaKTOpy
1 OTKa3aThCsl OT PELCH3NPOBAHUS PYKOIUCH.

[MpuHIKMI KOH(QUAESHINATLHOCTH CO CTOPOHBI pEIeH3eHTa. PyKomucs,
MIPEOCTaBICHHAs PELEH3CHTY Ha PEIEH3MPOBAHUE JIOJKHA PacCMaTpHBATHCS
KaK KOH(HUICHINATBHBIN MaTeprai. PeieH3eHT nMeeT ITpaBo AEMOHCTPUPOBATh
ee 1/ 00CyKAaTh ¢ APYTHMH JINIIAMH TOJIBKO ITOCIIE OTy4eHHS TICEMEHHOTO
pa3pemeHns Co CTOPOHbBI HAYYHOTO PeIaKTOpa KypHaIa |/Uin aBTopa(-oB).

Wupopmanns 1 naen HayqHOH padOTBI, ITOIyYSHHBIE B XO/I€ PELICH3UPOBAHMS
1 obecrieueHus MyOINKAMOHHOTO TPOIIecca, HE JTOJDKHBI OBITh NCIIOJIb30BAHBI
peneH3eHTOM(-aM1) [UIsl TTIOJTyYEeHHUS TMIHOH BBITO/IBI.

[IpyuHIMO MOATBEPKACHHUS UCTOYHMKOB. PEIeH3eHT AOJKEeH yKas3aTh
Hay4HbIE pa0OTHI, KOTOPBIE OKa3alu Obl BIUSHUE HA HCCIIET0BATEIBCKUE
pe3ysbTaThl pacCMaTPUBAEMON PYKOMNMCH, HO HE OBUIM MPHUBEIECHBI aBTOPOM(-
amn). Taxoke peneH3eHT 00s3aH 00paTUTh BHUMAaHHE HAYYHOTO PEIAKTOpa Ha
3HAYUTEIBHOE CXOJICTBO MJIH COBITAZICHUE MEX/Y PACCMATPUBAEMOH PyKOIHCHIO
1 paHee oIyOJIMKOBaHHON pabOTOH, 0 KOTOPOM €My N3BECTHO.

Ecin y peneH3eHTa MMEIOTCS JIOCTaTOYHBIE OCHOBAHMS I10JaraTh, 4TO
B PYKOITUCH COZIEPKHUTCS IUIaruar, HEKOPPEKTHBIC 3aUMCTBOBAHUS, JIOKHBIE
n chaOpuKOBaHHBIE MaTEPUAIBI WIM PE3YIbTAThl UCCIEIOBAHMS, TO OH HE
JIOJDKEH JIOIYCTHTh PYKOITUCH K ITyOJIMKAMy U MPOMH(GOPMUPOBATH HAYYHOTO
peIaKkTopa KypHalia O BbISIBICHHBIX HapYIICHUSIX PUHINIIOB, CTAHAAPTOB U HOPM
My OMMKAIMOHHON M HAYIHOW ATHUKH.
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IIpaBa u 00s3aHHOCTH aBTOPOB

[Ty6nmukannoHHas 3TuKa 0a3upyeTcst Ha COOIIOICHUH ITPUHIIATIOB!

OHOKpaTHOCTB Iy OJIMKALNK. ABTOP(-bI) TapAaHTHPYIOT YTO IPE/ICTaBICHHAS
B PENaKIHUIO PYKOIINCh CTaTbu He Oblila IpeacTaBiIeHa JJISl PACCMOTPEHUS B
npyrue uzganus. [IpencraBieHne pyKONUCH €IMHOBPEMEHHO B HECKOJIBKUX
YKypHaJIaX/M3IaHUSIX HETIPUEMIIEMO U SIBIISIETCS TpyOBIM HapyIIEHUEM IIPUHIIUTIOB,
CTaH/IapTOB ¥ HOPM IyOJIMKAIMOHHOM ATHKH.

ABTOpcTBO pykKomucu. JIumo, KoTopoe BHECIO HAMOOIbIIHN
MHTEIUIEKTYaJIbHBIN BKJIAJ B TIOJI'OTOBKY PYKOITHCH (TIpH ABYX 1 O0Jiee CoaBTOpax),
SIBJISIETCSI aBTOPOM-KOPPECIIOH/ICHTOM M YKa3bIBAETCSI IEPBBIM B CITUCKE aBTOPOB.

Jiist KaxkJ1oi cTaTh JOJKEH OBITH Ha3HAUEH aBTOP VISl KOPPECIIOHICHIINH,
KOTOPBI OTBEYAET 3a IIOATOTOBKY (PMHAILHON BEPCHHU CTAThH, KOMMYHHKAIIHIO C
PpeIKOIIIeTHEH, T0JIKEeH 00eCTIeunTh BKIIOYEHUE BCEX YIaCTHUKOB HCCIICIOBAHMS
(TIpM KOJIMYeCcTBE aBTOPOB 00JIee OHOTO), BHECIIIMX B HETO JOCTATOYHBIN BKIIAJI, B
CIIMCOK aBTOPOB, & TAKXKE MOIYYHUTh 0JI00PEHHE OKOHYATEILHOH BEPCHHU PYKOITHCH
OT BCEX aBTOPOB JJIsl TIPEJICTABICHHS B PeJaKINIO st Iy Onnkarmu. Bee aBTopsl,
yKa3aHHbIE B PyKOIIMCH/CTaThe, HECYT OTBETCTBEHHOCTD 32 COJICpPIKaHHE PAOOTEHI.

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

ABTOpBI HECYT OTBETCTBEHHOCTH 32 ITyOJHMKAIMIO CTaTed C MpU3HAKaMHU
HEITUYHOTO TMOBEJACHHUs, IIarnara, camolularuara, CaMOIUTHPOBAHMUS,
¢danpcupukanuu, Gpabpukanuy, UCKaKEHUSI JaHHBIX, JOKHOTO aBTOPCTBA,
QyOIMpoBaHMsl, KOH(IIMKTA HHTEPECOB U OOMaHa.

[TpuHOMT MOATBEPKAEHHUST NCTOYHUKOB. ABTODP(BI) 00513yeTcsl IPaBUIILHO
yKa3blBaTh HAay4YHbIE W WHBIE NCTOYHHMKH, KOTOpPBIE OH(M) MCIIONB30BaI(M) B
X0Jle UCCJIeJIOBaHMsA. B cirydyae MCIIONIb30BaHUsI KaKUX-THOO YacTel dyKuX
paboT W/MiKM 3aMMCTBOBAHUSI YTBEPKICHUH JPyroro aBTopa(-oB) B PYKOIUCH
JIOJDKHBI OBITh yKa3aHbl OMOIMOrpaduuecKie CChUIKU C yKa3aHueM aBTopa(-oB)
nepBoucrouHuka. Muadopmanus, moaydyeHHas 13 COMHUTEIBHBIX HCTOYHUKOB HE
JIOJDKHA MCIIOJIb30BATHCS MPU O(OPMIICHUH PYKOITHCH.

B cnyuae, eciu y pelieH3eHTOB, HAYYHOI'O pelakTopa, 4djaeHa(-oB)
PEIKOJUIETUH XKypHaJla BO3HUKAIOT COMHEHUS! MOJUIMHHOCTH U JIOCTOBEPHOCTH
PEe3yJIbTaTOB UCCIIEA0BAHUSL, aBTOP(-bl) IOJDKHBI ITPEAOCTABUTH JIOTIOITHUTEIBHBIE
MaTepuaibl JJIsl MOJTBEPKACHUS PE3yNIbTaTOB MM (haKTOB, IPUBOJUMBIX B
PYKOIIHCH.

Hcnpasienne ommbOK B mpouecce myonukanuu. B ciydae BhISIBICHUS
OIIMOOK ¥ HETOYHOCTEH B paboTe Ha JII000H cTa U My OIMKaIMOHHOT O TIpoIiecca
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ABTOPBI O0SI3YFOTCS B CPOYHOM IMOPSIKE COOOIIUTH 00 3TOM HAyYHOMY PEAKTOPY
1 OKa3aTh IIOMOLIb B YCTPAHCHUH WIIM MCIPABICHUU OIIMOKH JUIS ITy OJIMKALH
Ha caiiTe )xypHasia cooTBeTcTBYomei koppekmun (Erratum nmm Corrigendum) ¢
KOMMEHTapUsiMU. B citydae 0OHapy keHuUst IpyObIX OLINOOK, KOTOPBIE HEBO3MOYKHO
HCIPaBUTH, aBTOP(-bI) TOJKEH(-HBI) OTO3BaTh PYKOIHCE/CTATHIO.

[TpuHIMD coOnroeHus] MyOIMKAaLMOHHON STUKH. ABTOPBI 00s3aHBI
COOIONATh ITHYECKUE HOPMBI, CBSA3aHHBIC ¢ KPUTUKOW WM 3aMEYaHUSIMHU B
OTHOLICHHUH HCCIICIOBAHNI, & TAK)KE B OTHOLICHUH B3aUMOJCIHCTBHS € pelakiueit
[0 MOBOJAY peleH3HpoBaHUs M nyOnukanuu. HecoOuroneHne 3THYECKHUX
NPUHIIMIIOB ABTOPAMHU PACLIEHUBACTCS KaK rpy00e HapyIIeHUE STHKH ITy OJIMKaLHi
U JIaeT OCHOBAHUE IS CHATHUS PYKOITUCH C PELICH3UPOBAHMS U/HIIN Ty OJIMKALIUH.

Konduukr uaTepecon

KoHdmukT mHTEpecoB, 1o onpeneneHnio Komurera o myOauKaMOHHOH
stuke (COPE), 310 KOH(IMKTHBIE CUTyalld, B KOTOPBIX aBTOPHI, PEIICH3CHTHI
WM YWICHBI PEJKOJUICTUH UMEIOT HEsIBHBIC HHTEPECHI, CIIOCOOHbIE MOBIHUATH Ha
UX CYXICHHS KacaTellbHO IyOiHKyemoro marepuana. Kondaukr nHTepeco
MOSIBIISICTCS, KOTJa UMEIOTCS (DMHAHCOBBIC, JINYHBIE HJIM NPO(hEeCCHOHATIBHBIC
YCJIOBHS, KOTOPBIE MOT'YT HOBIIUAThH HA HAYYHOE CYK/ICHHE PELICH3CHTa H YWICHOB
PEIKOJUIETHH, M, KaK pe3yJbTaT, Ha PEIICHHE PEAKOJIICIMH OTHOCHTEIBHO
yOJIMKALIMU PYKOITHCH.

['aBHBINA peaKTop, WICH PEIKOJUICT U U PELIEH3CHTHI JOJDKHBI OIIOBECTUTD
0 IIOTCHLAITEHOM KOH(IHMKTE HHTEPECOB, KOTOPBIA MOKET KaK-TO IMOBJIUATH HA
pelIeHre peIaKIHOHHOM KoJulernn. YIIeHbI PeIKOUIT MU JOJDKHBI OTKa3aThCs
OT PaCCMOTPEHUS PYKOIIMCH, €CIIH OHU COCTOAT B KaKHX-JIMOO KOHKYPEHTHBIX
OTHOIICHHSX, CBA3AHHBIX C Pe3YJIbTaTaMH UCCIICI0BAHNUS aBTOPA(-0B) PYKOIIUCH,
00 eCITH CYIECTBYET HHOIM KOH(IIMKT HHTEPECOB.

[Tpu mogave pyKoMUCH HAa PACCMOTPEHHE B XKYpPHAI, aBTOP(-bI) 3asBIISET O
TOM, YTO B COJCP)KAHUM PYKOIIMCH yKa3aHbI BCE HCTOYHUKH (DMHAHCHPOBAHHS
HCCIIeIOBAHNS; TAKKE YKa3bIBAIOT, KAKHE MIMEIOTCS KOMMepUecKue, uHaHCOBBIE,
JIMYHBIE WU PO ECCUOHANIBHBIE (hPaKTOPBI, KOTOPBIE MOTIIU ObI CO3/1aTh KOH(IUKT
WHTEPECOB B OTHOLICHHWH IOJAHHOIN Ha pacCMOTpeHHe pykomucu. ABTOp(bl), B
MIChME ITPU HAJIMYUH KOH(IMKTa HHTEPECOB, MOTYT yKa3aTh YUCHBIX, KOTOPbIE,
10 MX MHEHHIO, HE CMOT'YT OOBEKTHBHO OLICHUTh UX PYKOITHUCE.

PerieH3eHT He I0JDKEeH paccMaTpUBaTh PyKOIHCH, KOTOPBIE MOTYT HOCITYKHUTb
NPUYMHAMU KOH(IJMKTa UHTEPECOB, IPOUCTEKAIOIEI0 U3 KOHKYPEHIUH,
COTPYZHHYECTBA HJIM JAPYTHX OTHOLICHUI ¢ KeM-ITHMOO0 M3 aBTOPOB, HUMEIOIINX
OTHOLIECHHE K PYKOIIHCH.
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B cnyuyae Hanwums KOH(IWKTa WHTEPECOB C COAEpKAHUEM PYKOIHUCH,
OTBETCTBEHHBIN CEKpeTaph IOJKCH M3BECTHTH 00 STOM TIIaBHOTO PEIaKTopa,
MTOCTIe YeTO PYKOIHCH epeIaeTCs JPYTOMY PEIlCH3CHTY.

CymiecTBoBaHHE KOH(IINKTA HHTEPECOB MEXKAY YIaCTHHKAMU B TIpoIiecce
PacCMOTpEHHS U PEIICH3UPOBAHUS HE 3HAUHT, YTO PYKOIUCH OyIET OTKIIOHEHA

Bcem 3amHTEpecOBaHHBIM JTUIIaM HEOOXOAHWMO, MO MEpe BO3MOKHOCTH
n30eraTh BO3HUKHOBEHHS KOH(JIMKTa WHTEPECOB B JIOOBIX BapHAIHMAX Ha
BCEX ATamnax MmyOnukanuu. B ciryuae BOZHUKHOBEHHS KaKOTO-ITHO0 KOH(MIMKTA
HHTEPECOB TOT, KTO OOHAPYKUI ITOT KOH(MIUKT, HODKEH He3aMeITHTEIHHO
OTIOBECTUTHh 00 3TOM penaknuio. To e caMoe KacaeTcs JIIOOBIX APYTHX
HapyIICHUH PUHITUIIOB, CTAHIAPTOB F HOPM ITyOIMKAITMOHHON 1 HAYYHOU STHKH.

HesTnunoe noseaenue

HesTuuHBIM MOBEICHUEM CUYHTAIOTCS NEHCTBUS aBTOPOB, PEIAKTOPOB
WU W3/IaTelis, B CIydae CaMOCTOSITEIHHOTO MPEIOCTABICHUS PEIeH3UU Ha
COOCTBEHHBIC CTaThH, B CIlydae HOTOBOPHOTO W JIOKHOTO PEICH3UPOBAHUS, B
YCIOBHSX OOpaIIeHusl K areHTCKAM YCIyraM Ui IyOJIMKAaIliH pe3yIbTaTOB
Hay4YHOTO WCCJIEJIOBAHUs, JDKEABTOPCTBA, Qanbcuduranuu U Gpadpuxannu
pe3yIbTaTOB HCCIEIOBAHI, MyOIMKAIINsA HEJOCTOBEPHBIX ICEBI0-HAYIHBIX
TEKCTOB, Iepeaur PYKOIINCH CTaTeH B APYTHE U3IaHMA Oe3 pa3pelIeHIs aBTOPOB,
mepeIayil MaTepHUajJoB aBTOPOB TPETHHM JIAIAM, YCIOBHUS KOT/Ia HAPYIICHBI
ABTOPCKHE ITPaBa U MPHUHITUITEI KOHPHICHITNATHHOCTH PEIAKIIOHHBIX IIPOIECCOB,
B CITyYae MaHUMYJLSIAA C IUTHPOBAHNEM, TTATHATOM.
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