2k Il
e Tl
= 1

i

bulbio.enu.kz

N el A
s g

ISSN(Print) 2616-7034
ISSN(Online) 2663-130X

NN.H.I'ymnnes atbiHOaFbl

|
Y, ==ZEURASIAN Eypasuna ynTTblK YHUBEPCUTETIHIH,
B I =NATIONAL

- XABAPLIbICbI

N4 (141)/2022

BULLETIN

of L.N.Gumilyov Eurasian
National University

BECTHUK

EBpasnnckoro HaumoHanbHOro
yHuBepcuteTta nmeHn J1.H.'ymmnnesa

BUONOTIUANbIK FbIJNIbIMOAP cepusichl
BIOSCIENCE Series

Cepusa BUOJIOTMHECKUE HAYKHN

\
N
N\,
\
\




ISSN (Print) 2616-7034
ISSN (Online) 2663-130X

JL.H. I'ymunes ateiaarsl Eypa3ust yATTHIK YHUBEPCUTETIHIH

XABAPHIBICBI
BULLETIN BECTHHUK

of L.N. Gumilyov EBpa3zuniickoro HaIfmOHAIBHOTO
Eurasian National University yauBepcuteta umenn JI.H. 'ymuneBa

BUOJIOT'UAJIBIK F'BIJIBIMIAP cepusicol
BIOSCIENCE Series

Cepusa BUOJIOT'NMYECKHUE HAYKHA

Ne 4(141)/2022

1995 sxpurman Oacrarl IBIFa b
Founded in 1995
Wzmaercsa ¢ 1995 roma

KbuibiHa 4 peT mIbIFaibl
Published 4 times a year

Beixoaut 4 paza B roa

Acrtana, 2022
Astana, 2022
Acrtana, 2022



Bac pedaxmopui P.1. Bepcimbart

KP ¥TA axademuzi, 0.2.0, npod., A.H.I'ymures amuvindazor EYY, Acmana, Kasaxcman

AbGxaaeaos A.B.
Axmabxanosa A.P.
Aauxyaos 3.A.
Ackaposa IIL.H.
AyYV.

bucenbGaes A.K.
3ayHek-3acToka D.
3aknsta C.M.
N3orTH; A.

MNabaep6aes O.3.

Koucranturos FO.M.

Mome Caru
Muxana Koaommuers
Capo6acos A.4.
Crerami B.H.
Py6nos H.

Taraes A.

Bac pedaxmopdoir opuiribacapul JK.K. Macaanmos
0.2.x., doyenm, A.H.T'ymunres amvindazot EYY, Acmana, Kasaxcman

Peoakyusn ankacol

6.r.4., mpod., .H. I'ymuaes atergarsr EYY, Acrana (Kasakcram)

PhD, m.r.a., Hazapbaes yausepcnrerti, Actana (Kasakcrarm)

6.r.x., mpod., A.H. I'ymnaes atoingarer EYY, Acrana (Kasakcrar)

0.r.x., PhD, Hasap6aes yunsepcureri, Acrana (Kasakcran)

PhD, ipo., Texac ynusepcnreTi, Texac (AKIIT)

0.r.4., ipod., KP ¥T'A akagemuri, Oa-Papadu areigarst KazYyY, Aamarer (Kasakcran)
PhD, npo., Bap1masa >kapaTbelabICTaHy FBLABIMAAp yHUBepcuTeTi, Bapmasa (IToab1a)
6.r.4., mpod., LInuroaorus >xoHe reneTuka nHCTUTYTH, HoBOCiGip (Pecerr)

PhD, npo., I'enys yuusepcureti, I'enys (Vraant)

M.F.4., ipod., A.H. T'ymnaes atsrngarst EYY, Acrana (Kasakcran)

0.7.4., 1po@., VIpKyTck MeMaekeTTik yHuBepcureTi, VIpkyTck (Pecen)

PhD, npo., ben I'ypuon Heres yausepcurerti, besp-Illesa (Vspanas)

PhD, po., Texac ynusepcureti, Texac (AKIIT)

PhD, npo., Hasapbaes ynusepcureti, Acrana (Kasakcran)

6.r.4., mpod., ToMmck MeMaekeTTik yHuBepcnTeTi, Tomck (Pecerr)

6..4., mpod., LInuroaorus >xoHe renetnka nHctuTyTH, HOBOCiGip (Pecerr)

PhD, A.H.I'ymuaes ateigarel EYY, Acrana (Kaszakcran)

Pepaximsansy Mekerskaiibl: 010008, Kasaxcran, Acrana k., Cotbaes kx-ci, 2, /1.H. I'ymunaes

aTeiHAarsl BEypasus yaTTeik yHusepcuteri, 402 O.
Tea: +7 (7172) 709-500 (imki 31-428). E-mail: eurjourbio@enu.kz

2Kayanmor xamuivl, Komnvromepde bemmezeri: A. bexbaepa

A.H. Tymunaes areiagarsl Eypasis yaTTeiK yHuBepcuTeTiHiH XaOapIIbICh.
BNOAOTUSABIK FBIABIMAAP cepusicer
Memnmmikrenymi: KeAK "/1L.H. I'ymnaes atoinaars Eypasust yATThIK yHUBepcuTeTi”

Mepsimaiairi: XpLabIHa 4 pet

Kazaxcran Pecrry6.anKkachiHBIH AKITapat jKoHe KOMMYHMKaIVsAAap MUHNUCTPAITiMeH TipKeareH
02.02.2021:x. Ne KZ11VPY00031938 kaiiTa ecerike KOIO TypaAbl KydAiri

Tunorpadnsansy Mekerskaiisr: 010008, Kasakcran, Acrana k., KasksiMykan k-ci 13/1

A.H. I'ymuaes atsiHgarsl Eypasis yATTHIK yHUBepCUTeTI
Tea: +7 (7172)709-500 (irrxi 31-428). Cair: http://bulbio.enu.kz

© A.H.Tymuaes ateragarbl Eypasns yaTTHIK yHMBepCUTETi



Editor-in-Chief R.I. Bersimbaev
Academician of NAS RK, Doctor of Biological Sciences, Prof.,
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

Deputy Editor-in-Chief: Zh.K. Masalimov, Candidate of Biological Sciences, Associate professor,

Abzhalelov A.B.
Akilzhanova A.R.
Alikulov Z.A.
Askarova Sh.N.
AuWw.
Bisenbayev A.K.

Zdunek-Zastocka E.

Zakiyan S.M.
Izzotti A.
Ilderbayev O.Z.

Konstantinov Yu.M.

Moshe Sagi
Mikhail Kolomiets
Sarbassov D.D.
Stegniy V.N.
Rubtsov N.

Tagaev D.

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

Editorial board

Doctor of Biological Sciences, Prof., L.N. Gumilyov ENU, Astana (Kazakhstan)

PhD, Doctor of Medical Sciences, Nazarbayev University, Astana (Kazakhstan)

Prof., Can. of Biological Sciences, L.N. Gumilyov ENU, Astana (Kazakhstan) PhD,
Can. of Biological Sciences, Nazarbayev University, Astana (Kazakhstan)PhD,

Prof., University of Texas, Texas (USA)

Doctor of Biological Sciences, Prof., Academician of NAS RK, Al-Farabi Kazakh National
University, Almaty (Kazakhstan)

PhD, Prof, Warsaw University of Life Sciences, Warsaw (Poland) Doctor of Biological
Sciences, Prof., Institute of Cytology and Genetics, Novosibirsk (Russia)

PhD, Prof., University of Genoa, Genoa(ltaly)

Doctor of Medical Sciences, Prof., L.N. Gumilyov ENU, Astana (Kazakhstan)

Doctor of Biological Sciences, Prof., Irkutsk State University, Irkutsk (Russia)

PhD, Prof., Ben Gurion University of the Negev, Beer Sheva (Israel)

PhD, Prof., Texas University, Texas (USA)

PhD, Prof., Nazarbayev University, Astana (Kazakhstan)

Doctor of Biological Sciences, Prof., Tomsk State University, Tomsk (Russia)

Doctor of Biological Sciences, Prof., Institute of Cytology and Genetics, Novosibirsk
(Russia)
PhD, L.N. Gumilyov ENU, Astana (Kazakhstan)

Editorial address: 2, Satpayev str., of. 402, L.N. Gumilyov Eurasian National University,

Astana, Kazakhstan, 010008
Tel.: +7 (7172) 709-500 (ext. 31-428), E-mail: eurjourbio@enu.kz

Responsible secretary, computer layout: Aliya Bekbayeva

Bulletin of L.N. Gumilyov Eurasian National University.

BIOSCIENCE Series

Owner: Non-profit joint-stock company «L.N. Gumilyov EurasianNational University»

Periodicity: 4 times a year

Registered by the Ministry of Information and Communication of the Republic of Kazakhstan
Rediscount certificate No KZ11VPY00031938 from 02.02.2021

Address of Printing Office: 13/1 Kazhimukan str., L.N. Gumilyov Eurasian National
University, Astana, Kazakhstan 010008

Tel: +7 (7172) 709-500 (ext.31-428). Website: http://bulbio.enu.kz

© L.N. Gumilyov Eurasian National University



I'aasroii pedaxmop P.W. Bepcumbaii
npogeccop, 0.0.1., akademux HAH PK, EHY umenu /1.H. I'ymunresa, Acmana, Kasaxcman
3am. 2aasno0z0 pedaxmopa 2K. K. Macarumos
x.0.1., douenm, EHY umenu /J.H. I'ymuresa, Acmarna, Kasaxcman

Peoakuuonnan konnezusn

Ao0Oxxaaeaos A.b. A.0.1., npo¢., EHY nmenn /.H. I'ymnaesa, Acrana (Kasaxcran)

Axnabxanosa A.P. PhD, a.m.1., Hasap0aes Yuusepcuret, Acrana (Kazaxcran)

Aauxyaos 3.A. K.0.H., mpo@d., EHY nmenn A.H. I'ymnaesa, Acrana (Kasaxcran)

Ackaposa III.H. k.0.H., PhD, Hasap6aes Yuusepcuret, Acrana (Kaszaxcran)

AyY. PhD, npo., Texaccknit yuusepcuret, Texac (CIIA)

bucentaes A.K. 4.6.1., mpod., akagemuk HAH PK, KasHY nmenn aap-Papadu, Aamatsr (Kasaxcramn)
3aynex-3acToka . PhD, npo., Bapurasckuit yausepcureT EctecTBeHHEIX HayK, Bapmasa (IToabrra)
3aknsa C.M. 4.0.1., ipod., VIucturyt Llntoaorun u renernku, Hosocubupcek (Pocers)

MsorTm A. PhD, po®., Yuusepcutert I'enys, Ienyst (VTaan:)

Nabaepbaes O.3. AM.H, npod., EHY nmenn /.H. 'ymnaesa, Acrana (Kasaxcran)

Koncrantnaos I0O.M.  4.6.1., mpod., VIpKyTcKuit rocyapcTBeHHbIN yHuBepcuTeT, VpkyTck (Poccst)

Mome Carn PhD, npo., Yuusepcutet um. ben-I'ypuona B Herese, beop-Illesa (I13panan)
Mmunxana Koaomuery PhD, npo., Texaccknit yausepcuret, Texac (CIIIA)

Cap6acos J.4. PhD, npo., HazapOaes Yausepcuret, Acrana (Kaszaxcran)

Creramin B.H. 4.6.1., ipod., Tomckmit rocyapcrBenHblit yHusepcureT, Tomck (Poccnst)
Pyonos H.b. 4.0.1., ipod., MIncturyt Lutoaorun u renetnkn, Hosocnompck (Poccrst)
Taraes A. PhD, EHY nmenn /.H. I'ymnaesa, Acrana (Kasaxcran)

Aapec peaaxuym: 010008, Kasaxcran, r. AcraHa, ya. Carmaesa, 2, EBpasuiickuit
HaI[MOHaABHEIN yHUBepcnTeT nmenu /.H. I'ymmnaesa, xka0. 402
Tea: +7(7172) 709-500 (BH. 31-428). E-mail: eurjourbio@enu.kz

OmeemcmeenHutii cexpemapb, komnotomepHas éepcmia: A. bekbaesa

BectHuk EBpasuiickoro HaimoHaabHOro yausepcurera mmenn /L.H. l'ymmaesa.

Cepust BMOAOTMYECKIME HAYKI

Cobersennux: HAO «Eppasnitckuit HalimoHaAbHEI yHUBepcuteT nmenn /A.H. Tymmaesa»
[lepuoauunocTs: 4 pasa B 1o/,

3aperucrpuposan MuHmctepcTsoM nHpopMaIuy u KommyHukanuit Pecrry6ankn Kaszaxcran
CBugereancTBO O ITOcTaHOBKe Ha rtepeyuyer Ne KZ11VPY00031938 ot 02.02.2021r.

Aapec tunorpaduu: 010008, Kaszaxcray, r. Acrana, ya. Kaskeimykana, 13/1,

EBpasnitckuit HalMoHaAbHbIN yHUBepcuteT umenu /.H. 'ymnaesa

Tea.: +7(7172)709-500 (8H.31-428). Caitr: http://bulbio.enu.kz

© EBpasuiicknii HalOHaAbHbBIN yHMBepcuTeT nMmenn /L. H. I'ymnaesa



A.H. TYMUAEB ATBIHAATBI EYPA3VEA YATTBIK YHMBEPCUTETIHIH, XABAPHIBICHIL.
BMOAOIVISIABIK THIABIMAAP CEPVISICHI

BULLETIN OF L.N. GUMILYOV EURASIAN NATIONAL UNIVERSITY. BIOSCIENCE SERIES

BECTHIK EBPA3UIICKOTO HAITMIOHA/IBHOI'O YHVBEPCUTETA
VMMEHN AH. TYMUAEBA. CEPVA BUOAOTMYECKME HAYKI

Nod(141)/2022
MA3MYHBI/ CONTENTS/ COAEPYKAHUE

Apunosa A.A., Bucapuna T.b., byazaxoea O.B., Kycaunosa A.A., Bepcimbaii P.I. Acbect acepine yIbiparaH agaMAapAbIH KaHBIHAAFbI
TUMYCTBIK CTPOMAaAbAbl AUMQPOIIODTUH AEHIEIIiH 3epTTey

Aripova A.A., Bissarina T.B., Bulgakova O.V., Kussainova A.A., Bersimbaev R.I. Study the level of thymus stromal lymphopoietin
in the blood of persons exposed to asbestos

Apunosa A.A. Bucapuna T.b., byazaxosa O.B., Kycaunosa A.A. Bepcumbaes P.V. VIsydyeHue ypOBHS TUMYCHOTO CTPOMAaJAbHOTO
21MQOIIODTUHA B KPOBU AMII, ITOABEPIKEHHBIX BO3AECTBUIO acGecTa

2Kannapbepzenosa 3.b., Xaruxoea I.C., Aanamvicoeéa I.B., Cepixbaii /.E., Illapanxan b./. TaOurnu xepriaikTi ke3jepaeH aablHFaH KaCbLA
Oromacca MeH MUKpoOaaAbIpAapAbIH (pepMeHTaTUBTI MUKPO(DAOPACBIHBIH KepriAiKTi IITaMMAapBIH 3epTTey

Zhapparbergenova E.B., Khalikova G.S., Alpamyssova G.B., Serikbay L.E., Sharapkhan B.D. Study of local strains of enzymatic microflora
of green biomass and of microalgae obtained from natural local sources

XKannapbepzenosa 3.b., Xaauxoea I.C., Aanamvicosa I.b., Cepuxbaii A.E., Illapanxan b.J. VIsyueHme MecCTHBIX IITaMMOB
dpepmenTaTiBHO MUKPOPAOPHI 3€1€HOT G1IOMACCHl M MIKPOBOAOPOCAEN, [T0AyYeHHbIe 13 IIPUPOAHBIX MECTHBIX MCTOYHIKOB

BbIdvipvic O©., Macimxan M.T., A6doara H., Abdpacyrosa 2K.T., Cowpaiivia C. KasakcTaHHBIH OHTYCTIiK IIBIFBICBIHAA ©CETiH 9QUp Mailabl
Artemisia schrenkiana Ledeb ecimairi KaybIMAaCTBIFBIHBIH epeKILeAiri

Ydyrys A., Massimzhan M.T., Abdolla N., Abdrassulova Z.T., Syraiyl S. Features of the association of essential oil Artemisia

schrenkiana Ledeb plant growing in southeast Kazakhstan

BIdvipvic A, Macumxan M.T., A6doara H., A6dpacyrosa 2K.T., Coipativia C. XapakTepucTuka pacTUTeABHOTO cooOIrecTtsa Artemisia
schrenkiana Ledeb, pacryimero s 1oro-socrounom Kasaxcrane

Bucenosa I'.H., Capmypsuna 3.C., Paxuwes K.b., 3axapva K.4., Paxuwesa A.K. Aybla mapyalIbIABIFE AaKbLAAaPBIHBIH OpTaHMKaABIK
TYPpA€piH ecipy YIIiH ecy CTUMyAsSTOPbI peTiHae 6110CcyOCTpaTTH 93ipaey

Bissenova G.N., Sarmurzina Z.S., Rakishev K.B., Zakarya K.D., Rakisheva A.K. Development of a biosubstrate as a growth stimulator for
growing organic types of agricultural crops

Bucenoea I.H., Capmypsuna 3.C., Paxuwes K.b., 3axapvs K. 4., Paxuwesa A.K. Paspaborka 61ocyOcTpaTa Kak CTUMYASTOpa pocTa A4s
BBIPALIMBAHMS OPTaHIYECKIX BUAOB CeAbCKOXO3CTBeHHBIX Ky ABTYP

Kamxun B.A., Illarna6aes B.A., Epmaxosa O.A., Abeyos C.K., Cormnuk A.A. KasakcTaHHBIH COATYCTIiK-IIBIFBICBIHAAFB Opaa Myst
arpOTeXHUKAChIHbIH epeKIeAiKTepi

Kamkin V.A., Shalabaev B.A., Ermakova O.A., Abeuov S.K., Sytnik A.A. Features of agricultural technology of Ural licorice in the North-
East of Kazakhstan

Kamxun B.A., Illarabaes Bb.A., Epmaxosa O.A., Abeyos C.K., Coumnux A.A. OcoGeHHOCT! arPOTEXHUKIU COAOAKM yPAAbCKON

B yCA0BMAX ceBepo-BocToKa Kasaxcrana

TI'anuna A.M., Baxmun M.M., Kawxun6baes E.T., Kasvoimbem ILK,, Ubpaesa A.C. Os30excran PecrrybamKkacbIHAaFE aTOM DAEKTP CTaHIVSICBIH
caay yJackeciHe >KaKbIH OpHaAackaH TypKicTaH 00ABICEIHEIH €441 MeKeHAepi ayMaKTapBhIHBIH «HOAAIK» pajualiusaabK, GoHbH Oarasay
Ganina A.M., Bakhtin M.M., Kashkinbaev E.T., Kazymbet P.K., Ibrayeva D.S. Assessment of the "zero" radiation background of the territories of
the settlements of the Turkestan region, located near the site for the construction of a nuclear power plant in the Republic of Uzbekistan

TI'anuna A.M., Baxmun M.M., Kawxunbaes E.T., Kasvimbem ILK. Wbpaesa A.C. OneHka «HyAeBOIo» paAMalliOHHOTO ¢oHa
TeppUTOpNUIT HaceAeHHBIX ITyHKTOB TypKecTaHCKOI 004aCTH, paclioA0KeHHBIX BOAM3M MAoImagku A4 crponteascTsa ADC Pecrrybankm
V3bekucran

Kvisdapbexosa I.T., Xycaunog A.T., Ecenxoroe b.X., Capcenosa A.A., Mamvimosea H.C. ArpoduoHaapAbIH KyA-KOMipTeKTi IIperapaThH
€Hri3y Ke3iHAe MaliAbl 3bIFBIPABIH OHIMAiAIr JKoHe KapaliaibIM YepHO3eM MUKPOOMOIIEHO3bI

Kyzdarbekova G.T., Khusainov A.T., Yessenzholov B.Kh., Sarsenova A.A., Mamytova N.S. The yield of oilseed flax and the microbiocenosis
of ordinary chernozem when applying an ash-carbon preparation of agrobiones

Kvisdapbexosa I.T., Xycaunos A.T., Ecenxorosé b.X., Capcenosa A.A., Mamvimosea H.C. YpoxallHOCTb AbHa MaCANYHOTO U
MUKpPOOMOIIEHO3 YepHO3eMa OOBIKHOBEHHOTO TPV BHECEHNN 3010yIA€POAHOTO IIpeliapara arpoO1oHOB

Axb6aesa A.X., Ilanzarues E.M., Amacoii 3., Mamvimosa H.C., Ko6emaesa H.K. KaparaHabl 00ABICBIHBIH aya TeMIIepaTypachl MeH >KaybIH-
IIAIIBIH KOPCETKIIITepiHiH e3Trepy AMHaMIKaChl

Akbayeva L.Kh., Pangaliyaev EMM., Atasoy E., Mamytova N.S., Kobetayeva N.K. Dynamics of changes in air temperature and precipitation
in the Karaganda region

Axbaesa A.X., Ilanzarues E.M., Amacoii 9., Mamvimosa H.C., Kob6emaesa H.K. AuHamuka M3MeHeHMs IIOKasaTeaeil TeMIlepaTyphl
BO34yxa 1 ocaakos Kaparanamsckoit o6aactu

Ackapos KA., Umawesa B.C., Tox6epzeros E.T. «<Kaszxpom TYK» AK >kaHBIHAQFbI ©HipAiH 9KOAOTMAABIK XKaFAaribl
Askarov K.A., Imasheva B.S., Tokbergenov E.T. Ecological condition of the region in the context of TNK Kazchrome JSC
Acxapoe K.A., Umawesa b.C., Toxbepzenos E.T. Dxoaormaeckast cutyanys B pernonax, npuaeraommx kK TOO «THK Kasxpom»

Iaemanosa P.II., Mycyromanosa M.M., bamxubexosa M.b. Tayab aiimakTap >KoHe TayJarbl Ma IIapyallbIABIFEL: Ka3ipri JKarJalibl KoHe
0oaalaKkTarsl TypPaKThl 4aMYBI (LIOAY)

Elemanova R.Sh., Musulmanova M.M., Batkibekova M.B. Mountain territories and mountain livestock breeding: status and prospects for
sustainable development (review)

Aaemanosa P.I11., Mycyrvmanosa M.M., bamkubexosa M.b. I opHbIe TeppUTOPUN ¥ TOPHOE KUBOTHOBOACTBO: COCTOSIHUE U IIePCIIEKTUBEI
YCTOMMBOTO pa3BuTus (0030p)

14

24

37

45

54

68

77

89

106



BINOAOTIMAABIK FbIAbIMAAP
BIOSCIENCE/ BMOAOTMMYECKUE HAYKU

IRSTI 34.15.33
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Study the level of thymus stromal lymphopoietin
in the blood of persons exposed to asbestos

Abstract. Asbestos dust is classified as a carcinogen by the International Agency for Research on
Cancer. Asbestos particles, binding cations, leach the cell environment. The initiation of the release
of dust particles activates the NF-kB signaling cascade, which in turn includes the synthesis of
pro-inflammatory cytokines, such as thymus stromal lymphopoietin (TSLP). The increased level of
these cytokines is directly related to malignant processes in the body.

The aim of the study is to study the level of TSLP in the blood serum of people exposed to asbestos.
The material for the study was cytokines isolated from the blood serum of 40 exposed to asbestos
and 50 healthy people. Peripheral blood samples were collected from workers of the Zhitikara
asbestos mining company of the city of Kostanay. The content of the main TSLP levels in blood
serum was determined by ELISA the Human TSLP ELISA Kit (Biorbyt Ltd, UK, No. orb138077).
The optical density of the reaction products was determined using a spectrophotometer with a
wavelength of 450 nm.

The concentration of TSLP in the blood serum was increased 3 times in persons exposed to asbestos
compared to the control group (p = 0.000011).

The concentration of the level of TSLP can serve as a diagnostic biomarker for a number of diseases
that are induced by asbestos.

Keywords: cytokines, thymus stromal lymphopoietin, asbestos exposure, asbestos.

DOI: 10.32523/2616-7034-2022-141-4-6-13

Introduction

Asbestos is a mineral fiber that is part of rocks and is widely used by industry [1]. All identified
forms of asbestos have been classified by the International Agency for Research on Cancer as
carcinogens for humans. [2]. Kazakhstan is one of the five largest asbestos producers in the world and
produces about 230 thousand tons of chrysotile asbestos per year, of which 95% is exported [3].

Thymus stromal lymphopoietin (TSLP) is an immune cytokine originating from epithelial cells
that regulates the inflammatory response mediated by Th2 cells. TSLP promotes the initiation and
maintenance of an immune response, is a marker of defects in the differentiation of the epidermal
barrier and is strongly involved in the pathogenesis of asbestos [4].

When breathed, large fiber particles generally land in the upper respiratory system, where they
can be easily expelled from the body with the aid of villi. Asbestos causes lung cancer, laryngeal cancer,
pleural mesothelioma, stomach cancer, esophageal cancer, colon cancer, and rectum cancer because
they infiltrate the lower respiratory system and irritate the lungs [5]. The risk of disease depends on the
duration and intensity of contact, as well as on the type, length and thickness of the inhaled fibers.
Recent findings suggest a genetic tendency linking asbestos exposure to idiopathic pulmonary fibrosis,
another fibrotic lung disease [6]. A number of observations indicate that immune
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responses regulate the manifestations of the disease in asbestos. The T-cell cytokine +y-interferon
reduces fibroblast proliferation and fibrosis. The radiologically assessed degree of asbestos in persons
exposed to asbestos is inversely proportional to the reaction of T cells [7].

The aim of the research is to study the level of thymus stromal lymphopoietin in the blood serum
of people exposed to asbestos.

Materials and methods of research

Cytokines were isolated from the blood serum of healthy and asbestos-exposed individuals.
Peripheral blood samples were collected from workers of the Zhitikara asbestos mining company of
Kostanay. The study included 40 participants exposed to asbestos dust (aged 24 to 63 years). The
control group includes 50 healthy individuals (aged 39 to 69 years). Sampling was carried out by the
National Research and Production Center of Transfusiology of the city of Astana. Informed consent to
the use of biological materials in the study was obtained from all participants of the study. A medical
institution staff collected the material, which was accompanied by a detailed questionnaire. The
following were the selection criteria for the control group: absence of acute neurological, autoimmune,
allergic or chronic diseases (Table 1).

Measurements of the concentration of thymic stromal lymphopoietin (TSLP) were determined
using the Human TSLP ELISA Kit (Biorbyt Ltd, UK, no. orb138077) definitions according to the
manufacturer's instructions. The optical density of the reaction products was determined using a
spectrophotometer with a wavelength of 450 nm.

Statistical analyses were carried out using the MedCalc and Post Hoc Tukey HSD program.
Correlation analysis was carried out using Spearman's criterion. Statistical reliability was established at
p<0.05. Correlation analysis was carried out using the Pearson criterion. Statistical reliability was
established at p <0.05.

Table 1
Parameters of the studied and control groups

Parameters Study group Control group
Gender male -30 male -29
female -10 female-21
Average age (years) male -44 male -45
female-48 female -52
Work experience (years) 10 years or less -20 -
More than 10 years - 20 -
Smoking status Smoking -21 Smoking -10
Non- smoking -17 Non- smoking -38
Ex- smoking -2 Ex- smoking -2
p <0.05 compared to the control group

Results

Levels of TSLP in the serum of people exposed to asbestos showed a significant difference from
the control (p = 0.000011). TSLP was 3 times higher in the study group compared to the control group (F
ratio = 21,89429) (Fig. 1). In the control group, the level of thymus stromal lymphopoietin was 194
pg/ml, while in the asbestos-exposed group it was 610 pg/ml.
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Two groups were considered to research the long-term and short-term impacts of asbestos, based
on the work experience of people in the study group.

Comparing the groups by the categories presented in Table 1, the following trends can be
noticed: the results for working for more than 10 years and those working for less than 10 years are
similar (606 pg/ml and 613 pg/ml). Nevertheless, the concentration of TSLP in the control group is 194
pg/ml. Serum TSLP concentrations in individuals with less than 10 years of experience and with more
than 10 years of experience differ significantly from the control group (p = 0.000067) (Fig. 2).

800
*
| |
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% 400
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Control group Group of people exposed

to ashestos

Figure 1. Levels of TSLP in blood serum of persons exposed to asbestos and control groups (F-ratio
=21.89429, *p = 0.000011)
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Figure 2. TSLP concentrations in the control group and according to work experience (F-ratio =
10.81762, p=0.000067, *p = 0.00612, **p= 0.99904, ***p = 0.0054)

The concentration of TSLP in the blood serum of smokers and non-smokers had no significant

differences with the control group.
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As a result of the findings, we know that asbestos causes inflammatory reactions and excessive
cytokine production, which further activates a cascade of reactions and prompts the activation of cells
such as: dendritic cells, B cells, T cells, cells of innate immunity, which in turn provokes inflammatory
diseases and in some cases oncology [8-11].

It has been proved that the level of TSLP has a direct relationship with various diseases, an
increased amount of this cytokine indicates various inflammatory reactions [12; 13].

According to the study that level of TSLP was increased in the smooth muscles of the respiratory
tract in patients with COPD [14], this suggests a link between cigarette smoke and TSLP. The generation
of TSLP produced by cigarette smoke extract involves oxidative stress and TNF-aR activation. Thus,
these limited data help to link TSLP with changes in the lungs caused by cigarette smoke [15]. Anzalone
et. al, showed an increase in the number of cells expressing TSLP mRNA in the bronchi of patients with
stable COPD and control smokers with normal lung function, indicating an additional role of TSLP in
the immune pathogenesis of COPD [16].

All of these stimuli are likely to induce NF-kB-dependent TSLP expression in human lung
epithelial cells. The production of TSLP can be stimulated by some pathogenic pathogens or repetitive
environmental exposure, resulting to Th2-mediated human disease.

Conclusion
Asbestos dust enters the organism and damages tissues while also causing cytokine-induced
inflammation and activating TSLP expression. This indicates that TSLP can be utilized as diagnostic

biomarkers and that it has a wide range of applications in medicine.

Funding. This study was supported by the Ministry of Science and Education of the Republic of
Kazakhstan (Grant No. AP09259700).
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A.A. Apumniosa, T.b. Bucapuna, O.B. byarakosa, A.A. Kycannosa, P.I. Bepcim6art
A.H. I'ymunres amvindazor Eypasus yammorx ynusepcumemi, Acmana, Kasaxcman

AcOecT acepiHe ymbIparaH ajaMAapAbIH KaHBIHAAFbI TMIMYCTBIK CTPOMAaaAbAbl
aM(QONOITUH AeHTIeliH 3epTTey

Anpatnma. AcOecroBas IblAb KJAaccupuIMpoBaHa KaK —KaHIleporeH «MeKayHapOAHBIM
areHTCTBOM I10 M3y4eHUIO paka». YacTuiipl acOecra, CBA3bIBasl KaTMOHBI, BBIIIEAaulBalOT Cpeay KATKI.
VHnnmanmst BEICBOOOKAeHMs yacTraek by akTusupyeT NF-kB curaaabHbI Kackad, KOTOPBIN B CBOIO
ouepeAb BKAIOYAeT CHHTe3 IPOBOCHAAMTEABHBIX IIMTOKMHOB, TaKMX KaK TUMYCHBI CTPOMAa/AbHBIN
anmonooty (TSLP). IlosbimeHHBII YpOBeHb JAaHHBIX ITMTOKMHOB HEIIOCPeACTBeHHO CBsA3aH CO
3/10Ka4eCcTBeHHBIMY IIPOIIeCCaMM B OpraHMU3Me.

[leapro wuccaejoBanusA sBAseTcss wusydeHnue yposHa TSLP B CHIBOpPOTKe KpOBU AIOJeN,
IIOABEPTIINXCsl BO3AEICTBIIO acOecTa.

Marepuaaom aas MccaeloBaHUs SABASAUCH IIUTOKMHEI, BhlA€A€HHbIE U3 CHIBOPOTKU KpoBu 40-Ka
AI0A€l1, TIOABEPIIINXCS BO3AeiicTBuIO acOecta, u 50 340poBbix at0geir. OOpasubl nepudepryeckoin
KpoBM OblaM coOpaHbl y pabOTHMKOB JKMTMKapMHCKOTO achecroBoro TIOpHO-00OTaTUTeAbHOTO
kombunara ropoga Kocranaii. Coaep:kanne ocHosHoro yposHs TSLP B ceiBOpoTKe KpoBu oIipejeAasan
MeTOA0M UMMYHO(epMeHTHOIO aHaAM3a ¢ ucrnoap3osanneM Habopos Human TSLP ELISA Kit (Biorbyt
Ltd, BeanxoOpuranms, Ne orb138077). Onrmyeckas A0THOCTh IPOAYKTOB peaKIIi ycTaHaBAMBaAaCh C
IIOMOIIBIO CrIeKTpodoToMeTpa C AAMHON BOAHBI 450 HM.

Cogepxxanme xonnenrpanumu TSLP B ceiBopoTke kposu Obla0o B 3 pasa Bblllle Yy AWUII,
IOABEPTIINXCsI BO3AEIICTBIIO acOecTa, IO CpaBHEHUIO ¢ KOHTPOAbHOI rpymmoii (p = 0.000011).

Konnenrpanmst yposHsI TMMYCHOTO CTPOMaAbHOTO AMMQOIIODTHHA MOXKeT CAYXXUTh Kak
AVArHOCTUYECKUI O1oMapKep HeKOTOPOIo psja 3a00AeBaHNIl, KOTOpble MHAYIIUPYIOTCs acOecToM.

Tyi1in ce3aep: IUTOKMHAEP, TUMYCTBIK CTPOMaAbAbl AUMQPONIOITUH, acOecT acepi, acOoecTos.
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A.A. Apumiosa, T.b. bucapuna, O.B. byarakosa, A.A. Kycannosa, P.J1. bepcumOaes
Eepasutickuti nauuonaronoul ynusepcumem umenu /1.H. l'ymuresa, Acmana, Kasaxcman

Nsy4denne ypoBHsI TMMYCHOIO CTPOMaabHOTIO AMMQOMNOITHHA B KPOBU ANII,
HOoABep>KeHHBIX BO3AeVCTBUIO acOecTa

Annsoramms. AcOecroBas IbIAb KaaccMUIIMpPOBaHa KaK KaHIeporeH «MeXXAyHapOAHBIM
areHTCTBOM IIO0 M3y4eHMIO paka». YacTuipl acOecTa, CBA3BIBas KaTMOHBI, BBHIIIEAauMBaIlOT Cpely
KAeTKu. VIHunmanust BbICBOOOXKAeHMs1 dactudek Ibiam akTusupyeT NF-kB curnaamsnbiil Kackag,
KOTOPBIN B CBOIO O4YepeAb BKAIOUaeT CUMHTe3 IIPOBOCIIaANTEeABHBIX LIUTOKMHOB, TaKMX KaK TUMYCHBIN
crpomaabHblil auM¢ornostuH (TSLP). ITossiieHHbIN YpOBeHb AaHHBIX IIMTOKIHOB HEIIOCpeACTBeHHO
CBsI3aH CO 310KadyeCTBEHHBIMI IIpolLieccaMyl B OpraHmuaMme.

Ileapro mccaegoBaHmst sBAseTCs u3ydeHme yposHs TSLP B chIBOpOTKe KpoBU AIOA€l],
IIOABEPTIINXCs BO3AEIICTBUIO acOecTa.

Matepuaaom a4as mccaeAoBaHuUsA ABASAANCH IIUTOKMHBI, BhlA€A€HHBIe U3 CBIBOPOTKU KpoBu 40-Ka
AI0A€11, TIOABEPTIIINXCS BO3AeicTBMIO acOecta, 1 50 340poBbIX a104eri. OOpasisl mepudepudecKoit
KpoBu OblaM coOpaHbl y paOOTHMKOB JKUTHMKapMHCKOTO acOecToBOro IOpHO-000raTUTeAbHOIO
koMOnnara ropoga Kocranait. Cogep>kanme ocHoBHOro yposHsa TSLP B CBIBOpOTKe KpoOBU
orpejeAsAy MeTOAOM MMMYHOQEPMEHTHOTO aHaAm3a C MCIIoAb3oBaHuMeM HaOopos Human TSLP
ELISA Kit (Biorbyt Ltd, BeamxoOpuranmsa, Ne orb138077). Onrmueckas IIAOTHOCTh ITPOAYKTOB
peakiuy ycTaHaBAMBaAach C IIOMOIIBIO clieKTpodoTOMeTpa € AAMHOM BOAHBI 450 HM.

Cogepxanme koHueHtpauumu TSLP B cpiBOpoTKe KpoBM OBLAO B 3 pasa BblIe y ANIIL,
IIOABEPTIINXCS BO3AIICTBIUIO acOecTa, 110 CpaBHEHMIO ¢ KOHTPOAbHOM rpynmoi (p = 0.000011).

KoHnenTpanums ypoBHSI THMYCHOTO CTPOMAaAbBHOTO AMMQOIIOSTMHA MOKET CAYKUTh Kak
AVIaTHOCTIYECKIIT O11oMapKep HEKOTOPOTO psiga 3ab0aeBaHNIT, KOTOpBIe MHAYIIUPYIOTCS acOeCTOM.

Karouesble ca0Ba: IMTOKMHDIL, TUMYCHBIN CTPOMAaAbHBII AMM(l)onoaTMH, BO3A€eVICTBUS acOecTa,
acbecrtos.
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Study of local strains of enzymatic microflora of green biomass and of microalgae
obtained from natural local sources

Abstract. The scientific article presents the results of innovative technologies used in the anaerobic
fermentation of biomass of green plants, as well as the cultivation of local enzymatic strains in
elective conditions. At the same time, in the course of morphocytological experiments, the results of
the description of lactic acid bacteria that carry out complete silage in the process of feed production
are presented.

The study of new and economically accessible sources of high-quality protein raw materials is an
urgent problem in modern agricultural biotechnology. One of the solutions to this problem is the
use of microalgae as a source of bio-feed. In a number of countries, single-celled algae Clorella and
Scenedesmus are used for the production of feed protein instead of traditional sources of raw
materials, such as plant resources and the protein mass of microorganisms.

Based on these data, it is obvious that in order to maintain the normal functioning of the body,
timely cell renewal, and a constant synthesis of various forms of proteins, including essential
amino acids, must be carried out. In this regard, many scientific laboratories in the field of
agricultural biotechnology, including Kazakhstan, are intensively engaged in the problems of
providing and increasing the content of feed preparations with essential amino acids.

The article presents the results of scientific research on the microbiological identification of
microalgae living in the rivers of the Turkestan region. In the course of the research work, the
taxonomic identification of local microalgae strains was carried out, as well as their morphological
features were studied. In addition, natural populations were cultured on elective media under
laboratory conditions.

Keywords: micropreparations, local strain, cultivation, microscopic examination, local reservoirs,
resource-saving technologies, microphotography.

DOI: 10.32523/2616-7034-2022-141-4-14-23

Introduction

The rapid development of agricultural biotechnology coincides with the development of IT
programs and new technologies. As a result, scientists have faced problems in updating traditional
approaches, restoring raw materials and reducing prices, and increasing the speed of production
processes [1].

In this regard, in recent years, many world scientific laboratories have been looking for and
offering innovative methods and solutions to solve the problems of agricultural biotechnology. Due to
the development of the traditional livestock direction in the Republic of Kazakhstan, the use of
microorganisms as resources in the production of animal feed products, acceleration of their enzymatic
capabilities, separation of productive strains from natural microflora, and provision for the production
of feed bioproducts are becoming increasingly relevant. The relevance of these issues is also related to
economic efficiency, as the source of raw materials at affordable prices is one of the most important
factors in these issues [2,3].

Another noteworthy issue of biologics created on the basis of the fermentation of productive
microorganisms is the environmental friendliness of the product. For example, it is important that the
strain purity and quantitative consistency of animal feed biologics allow for maintaining the natural
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balance of soil biota. Thus, the degree of influence on the soil bio-balance of large-scale agricultural
complexes of Kazakhstan, especially in the Southern Territories, remains high.

The Republic of Kazakhstan is one of the countries where traditional agriculture is formed.
Therefore, one of the most important problems of modern agrobiotechnologies is the search for high—
quality and cost-effective protein raw materials.

As a perspective direction of modern agrobiotechnologies, innovative resource-saving animal
feed technologies are being developed. One of the approaches to solving this problem is the use of
microalgae biomass as a source of animal feed. As a result, in a number of countries that traditionally
use protein biomass of micro-organisms with plant resources, Clorella, Scenedesmus, and others are
switching to using microalgae as raw materials [4].

Protein is a mandatory component in the cell of a living organism and therefore performs
important vital functions necessary for the body. For example, the normal proportion of protein in the
body, along with its bioenergetic, regulatory, protective, and catalytic functions, plays a transport,
structural, and storage role at the cellular level. The share of protein in the green biomass of
traditionally used plants is 7-14%, in legumes-25-35%, and in the dry weight of cereals-10-18% [5].

Based on these scientific data, it is necessary to constantly synthesize and deliver proteins from
the cellular level to the full and normal functioning, and renewal of the body. In particular, a lack of
amino acids can cause great harm in this regard, so a decrease in the percentage of these substances in
livestock has an ineffective effect on productivity indicators.

Based on the need for protein feed, many biotechnological laboratories around the world are
looking for alternative raw materials and developing modern technologies for the production of
livestock products. Among the important questions to consider in these studies are economic efficiency
and, consequently, the discovery of raw materials at an affordable price. At the same time, it is also
important to maintain a certain ratio of amino acids in the composition of small proteins that
compensate for the deficiency in the body [6].

One of the most pressing issues of the technology is the excess of one type of amino acid in
malazik and the preservation of the balance of the diet. For example, the International Food and
Agriculture Association (International Organization for food and agriculture), organized within the
framework of the United Nations (UN), recommended a moderate amount of essential amino acids in
proteins. All global protein producers and scientific communities conducting scientific research in this
field use these standards as a benchmark for assessing the nutritional and biological value of various
proteins [7].

Purpose of the work. In the course of the research work, the purpose of the work was to obtain
microphotography, identification, and microbiological research in the laboratory of local (local) biomass of
microalgae and green feed biomass with the systematization of traditional and innovative technologies of
animal husbandry.

Tasks of the work. In the course of scientific practice, the following tasks were planned and
defined::

a) systematization of traditional and innovative technologies of Agriculture;

b) microbiological study of local (local) microalgae biomass;

c) culture and identification of local (local) microalgae biomass;

d) examination of organoleptic parameters of feed;

e) study of local enzymatic microflora in silage of green mass

f) taking microphotographs.

Practical significance of the work. Local microalgae crops can be found in the range of efficient and
low-cost feed and become an affordable source of raw materials for feed biopreparations in local
agricultural complexes.
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Methods of research and objects of the work

The object of research of the scientific work is the population of microalgae on the local Koshkar-Ata
river of the Turkestan region.

The main experiments were carried out using the following research methods: a method of
separating research objects from the natural population; a method of culture using elective factors in
laboratory conditions; the preparation of various micro-preparations, in particular, "vital", "fixed"
preparations; identification by microscopy and microphotography by means of a Trinocular microscope
Leeuwenhoek-870t [8].

Research results and analysis

The practical work is based on a comparison and systematization of technological stages between
traditional agricultural preparations used by modern agricultural complexes and innovative biologics
made from algae.

In the next stage, local algae populations on the Koshkar-Ata River in the southern region were
isolated from the natural environment, and cultivated in an elective environment were carried out.

For the purpose of cultivating microalgae in an elective medium, a semi-liquid agar medium is
prepared and an algae suspension with a sterile hook is installed on the agar surface. The nutrient
medium was pre-sterilized in an autoclave with a temperature of 1210°C for 45 minutes and stored in a
semi-liquid 0.8% form under facultative aerobic conditions. Crops were cultivated under a continuous
fluorescent lamp with a brightness of 2000 lux, maintaining a temperature regime of 25-270°C

From two daily algae crops, micro-preparations "vital" and "smoked" were developed and
microscoped. In the "vital" micro-preparation, green cells were identified using the trinocular microscope
Leeuwenhoek-870t for the Microscopy of crops. The location was determined mainly by filamentous
colonial, single-stranded cells. Figure 1 shows that the cell forms are oblong, and inside the cytoplasm,
there are plate-shaped chromatophores.

,xelvwnﬂwlnv"-ﬁ-‘lax

Figure 1. Microalgae preparation prepared by the "vital" method

During microalgae microscopy, a solid observation platform was examined using the
Leeuwenhoek-870t tool, the view lenses were used in the range of X40, and X90 readings, and
microphotographs were obtained using a microscope.

As a result of microscopy, it was proved that pyrenoids are clearly visible in the central area of the
cytoplasm, cell sprouts are not observed, and belong to the population in the vegetative period.
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According to scientists, in adult algae, the formation of sprouts is important for swimming along the
water, but in the two-day algae studied by us, no sprouts were observed.

Based on the identified data, the object of observation was identified as a representative of
Scenedesmus, a relative of green algae belonging to the class of protococcus.

As a result of microscopy of laboratory cultures in a "smoked" micro-preparation, the cell colony
consisted of a long chain of cenobias. When studying the cytological features of microalgae, it was found
that the cell surfaces are smooth, without sprouts, green, and light green in color, and it was proved that
the population is in a young vegetative period.

At the same time, the phenomenon of colonies forming new cenobias through new four or eight
cells was also revealed. The cells were mostly single-row, but it turned out that two-row cenobias were
formed between them.

On the basis of a "fixed" micro-preparation, microphotography was performed and the
morphocytology of cells located separately from the cenobium was monitored. As a result, individual
cells were oblong in shape, elliptical in shape, and the surface of the cell was smooth, mostly of rich green
color. Figure 2 shows that during vegetative ontogenesis, no sprouts were formed along the cells.
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Figure 2. Microalgae preparation prepared by the "fixed" method

The problem of food supply facing the world requires the scientific community to find alternative
technological solutions with new raw materials. Therefore, cheap local resources are the most promising
objects.

At the same time, the issue of high-quality and affordable production of various agricultural
biopreparations is one of the most pressing issues in the Republic of Kazakhstan, is one of the traditional
agrarian-oriented states.

In this regard, in recent years, algae biomass has been widely used in the world's largest
agricultural complexes in the production of livestock biologics. The main reason for this is the economic
efficiency of biomass cultivation, which provides algae with a rich product of valuable amino acids. In
addition, algae cultivation is rapidly developing, and new innovative technologies are being introduced.

For example, enzyme plants for the fermentation of green biomass have been automated, and ways
to maintain elective factors at the technological stage have been simplified. Another advantage of green
biomass fermentation is the ease of preserving the population in the logarithmic phase when the skeleton
of algae reaches the maturity phase in a short time.

The main quality factor of the finished product is biosafety, which should consist of functionally
active components of natural origin. These components are mainly micro-organisms that correct low-
molecular-weight biocompatible substances by enzymes. A special place in this row is occupied by
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Chlorella Vulgaris, as it belongs to promising microalgae containing chlorophyll.

At the same time, the listed microalgae include various amino acids, a wide range of vitamins,
especially fat-soluble vitamins, and macro-and microelements in biologically effective forms.

Local strains of cultured microalgae in laboratory elective conditions synthesized the amino acids
and carbohydrates they needed by absorbing quantum Photon Energy. In order to control the intensity
of the process, the share of minerals was delivered in a timely manner, and the water level was
maintained at the same level. A sufficient degree of illumination was provided by fluorescent lamps of
the size of 1000 lux.

The factors of the natural environment of the south are most effective for growing microalgae on
an industrial scale, as the temperature and lighting of outdoor pools are quite acceptable. However,
microalgae cultivation technologies have been developed in indoor pool types and belong to a year-
round independent technology.

A neutral nutrient medium is prepared along the closed-type pool, and microalgae with a dense
cellulose Shell are cultivated. In our experimental studies, no differences were found as a result of the
microscopy of populations using two types of cultivators in the same way. In recent years, in the
technology of silencing green mass, biomass is also sprayed using windings with a thickness of 20-23
microns, the degree of elasticity of which consists of a highly active polymer component.

As a result, there is no need to create additional special conditions for silage without air entering
the packaging. At the same time, the consumption of nutrients in silage, especially mechanical waste
and fermentation time are reduced. In silage of green mass, the quality indicators of this feed are
increasing resulting in the high demand in livestock farming. In these technological processes, obtaining
a product from the green mass of feed is considered a self-justifying process, and it costs a technology
that returns the invested funds many times.

During the organoleptic examination of feed silage biomass, the objects of research were taken in
five samples, the results of which are presented in Table # 1.

In order to study the local enzymatic microflora in green mass silage, suspensions were made
from natural silage products along with distilled water and a cultivation period was carried out in the
conditions of a microbiological laboratory. During the cultivation period, 1 ml of the prepared
suspension on a sterile agar-agar nutrient medium was spread out with a Drigal spatula and grown for
24 hours of exposure. The cultivation process was carried out under the conditions of the Memmert
thermostat, at a temperature of 250°C with a humidity of 58%.

At the end of the cultivation exposure, the population characteristics were determined, the
colonies were dense, the size of 7-8 mm, the edges are rounded, the optical properties are semi-blurred,
the color is whitish-yellow, the surface of the colony is folded, the edges are smooth, the facial features
are formed in an agar-agar environment, the structure of the colony is large-grain in shape,
concentrated, the consistency is dense dough-like, the agar growth is revealed. In order to determine the
morphocytological features of colonies, "live" and gram-based staining, Romanovsky-Gimze micro-
preparations were made, and micro photo objective lenses of the trinocular microscope Leeuwenhoek-
870t were used during microscopy.

During the microscopy of the drugs, long-chain colonies, and tiny ball-shaped cells were detected.
Although the population is mostly long-filamentous, it has been found in short-chain, 2-4-celled, and
isolated communities.

18 Ne 4(1 41 )/ 2022 A.H. Tymunes amuindazvr EYY Xabapusvicer. buorozusavix zuiavimoap cepusicol
ISSN(Print) 2616-7034 eISSN 2663-130X



E.B. Zhapparbergenova, G.S. Khalikova, G.B. Alpamyssova, L.E. Serikbay, B.D. Sharapkhan

Table 1

Organoleptic parameters of silage biomass

Name Product color | The smell of the | Consistency of Side mechanical
product the product components in the product
1 2 3 4 5
Sample Nel | Yellowish Pleasant, fresh Tight, elastic Clean, without additional
substances
Sample No2 | Lightbrown | Normal, Tight Meets the requirements,
pleasant without additional
substances
Sample Ne3 | Brown Normal Fluff-like Meets the requirement, the
proportion of by-products is
up to 2-3%
Sample Ne4 | Brown-green | Normal Fluff-like Meets the requirement, the
proportion of by-products is
up to 2-3%
Sample No5 | Light yellow Fresh, pleasant Tight, elastic Clean, without additional
substances

The cells were still, Gram - positive, and purple-red in color, and the murein layer was thick and
uniform.

In the Romanovsky-Gimze micro-preparation, round cells with a long chain were observed, and it
was found that the species were in the vegetative active period, without spores and still.

According to this study, no foreign microflora of the partner was detected during microscopy,
which means that the silage passed at normal speed and completely, which indicates that lactic bacteria
enzymatically processed carbohydrates in the green biomass to lactic acid.

The nature of lactic acid bacteria has been identified as local strains of homofermented lactic acid
coccas. The colony consisted of only homofermented lactic acid streptococci, the correct implementation
of the rules of the technological process of silage, the growth of innovative polymer packaging in a
completely anaerobic environment, and as a result, the process of opening only homofermented lactic
acid.

Conclusion

Analyzing the general processes of microalgae technology, its effectiveness in the main livestock
production includes high technology and productivity of the applied stages, as well as the use of natural
compounds. In recent years, advances in computer programming have been introduced in the
production of biologically valuable feed preparations, which allow automation monitoring and control
of the process, simplifying production, and maintaining the biosafety of products at a normal level. This
programming system is also used in microalgae cultivation and is used in large-scale open and closed
pools [9].

From this point of view, with the possibility of economic profitability of production, the quality of
products will improve, and some issues will be resolved quickly and efficiently [10].

Based on these advantages, we considered the issue of considering the local (local) population of
microalgae as a source of raw materials for protein biopreparations, and the following results were
achieved.

First, when comparing traditional feed technologies with algae biomass, it was shown that the
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algae population reaches the logarithmic phase in a short time and is a technological process
independent of the period of the year.

Secondly, in the cultivation and microbiological study of microalgae in an elective environment, it
was found that their rapid reproduction in the active vegetative phase and the rate of formation of
cenobias predominate.

Third, local microalgae crops of the Turkestan region were identified before birth, and biomass
was found as a biologically effective raw material for the production of biologics. As a result of
microbiological studies, the object of observation was identified as a representative of Scenedesmus, a
relative of green algae belonging to the class of protococcus. In the course of scientific experiments, local
microflora cultivation was carried out along the bio-product obtained on the basis of local raw
materials, and a local strain of homofermental lactic acid bacteria was identified.

Biocompatible fermentation technology by wrapping the biocompatible with innovative polymer
windings created a bond anaerobic environment and allowed only uniform homoferment of
Streptococcus bacteria to grow. The use of packaging containing an active polymer component during
fermentation — prevents the development of undesirable volatile acids, such as fatty acids, and acetic
acids, preventing the fermentation of heterofermental lactic acid biomass [11].

The growth of single coccyx lactic acid bacteria in microscopic studies is a confirmation of the
rapid passage of the fermentation phase when full technological requirements are met. At the same
time, the complete oxidation of sucrose compounds in the green biomass to lactic acid has passed, and
the number of bacteria is approaching the end of the stationary phase. The decrease in the population of
lactic acid bacteria is also evidenced by the presence of a pH value of 4.2-4.5 in the medium. Thus,
analyzing the results obtained, the effectiveness of cultivating and fermenting a strain of lactic acid
bacteria isolated from local raw materials as a bio-powder product was proved in order to effectively
guide the technology.
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TaOuem XepriaikTi Ke3gepAeH aabIHFaH )Kacbld O1i0Macca MeH MIUKpPOOaaabIpaapAbIH
depmenTaTuBTI MUKPOGQA0PaChIHbIH XePridikTi ITaMMAapbIH 3epTTey

Anaartna. FriabiMy Makasaga >Kacbla ©ciMAiKTepAiH OMoMaccachlH aHa®pOOTHI alllbITy KediHJe
naligaAaHblAaThlH MHHOBAIMAABIK TeXHOAOIMAAAPABIH, COHAAl-aK >KepridikTti Komkap ata eseHinen
OeaiHim  aaBIHFAaH  MMKpOOaAAbBIpAapABIH  HOTIDKeAepi  KepceriareH.  MopgonmToAOrnsaAbIK
DKCIIEpMMEHTTePAIH HoTIKeAepl cUIaTTall Kedill, >XeM ©HAIpy IIpolleciHAe allbITyAbl >Ky3ere
achIpaThlH CYT KBIIIKBIABI OaKTepusAap>KblH MUKPOOMOAOIMAABIK WMAEHTU(PUKAIMACE >KacaaraH,
COHBIMEH KaTap, 3epTTeAiHreH MIUKpoOaAAbIpAapAblH MUKPOOMOAOTHUAABIK epeKIeAiKTepi KeATipiareH.

JKorapel canaabl aKyblI3 IIMKi3aTBIHBIH JKaHa >KoHe SKOHOMMKAABIK KO KeTiMal Ke3JepiH 3epTrey
Kasipri aybLAIIapyalblAbIK, OMOTeXHOAOIVIICHIHBIH ©3eKTi Maceaeci 6oabi Tabblaaabl. bya maceaenin
6ip mrenrimi-MuKpobaagpIpaapAbl OMOKOpPeK Ko3i peTiHAe naiigaaany. bipkartap eagepae Clorella sxone
Scenedesmus 6ip >kacymaasl Gaaabipaap €CiMAIK pecypcTapbl KoHe MUKPOOPraHU3MAEPAiH aKybl3
Maccachl CUAKTHI 49CTYpAl IIMKi3aT Ko34epiHiH OpHBIHA JKeMAIK aKybI34bl OHAIPY YIUiH KOAAaHbLAaABI.

Ocpl MaziMeTTepre cylieHe OTHIPBIIL, aF3aHbIH KAABIITHI JKYMBICHIH CaKTay YILiH JKacylladapAblH
yaKTBIABI >KaHapybl YIIiH aKybI3ZapAblH opTypai ¢opmasapblH, COHBIH iITiHAe MaHBI3ALI
aMMHKBIIIKBIAAAPBIH  YHeMi cuHTe3dey KaxkeT. OcblFaH 0aliaaHBICTBI  aybld  IapyallblAbIFbI
OMOTeXHOAOTMACEl CalachIHAAFBl KOIITeTeH FhIABIMM 3epTXaHadap, COHBIH iIliHAe Ka3aKCTaHABIK,
3epTxaHaJap >KeMIlel IIperapaTrapblHAa MaHbI34bl aMUHKBIIIKBLAAAPbIHBIH KYPaMbIH KaMTaMachl3
eTy >KoHe yAFaliTy mpo0AeMalapbIMeH KapKbIHABI aifHaABICabl.

Maxkasaga  Typkictan  OOABICBIHBIH — ©3€HAEpiHAe  MeKeHJAEWTIH  MMKpoOaaablpaapAbl
MUKpPOOMOAOTUAABIK COVMKeCTeHAipy OOMbIHINIA FBHIABIMU 3epTTeyAepAiH HaTVDKeAepi KeATipiareH.
3epTTey JKYMBICHI OaphIChIHAQ MUKPODaAAbIpAAPABIH >KepridikTi IITaMMJapbhlH TaKCOHOMUSABIK,
COVIKeCTeHAIpY XKYPTIisiagi, coHaaii-ak 0aapabiH MOP(POAOTUAAIK epeKieikrepi seprreasi. CoHpIMeH
KaTap, TaOUFM IIOIyAsLMsAap 3epTXaHaAbIK JKafdallja DAeKTUBTI OpTada ecipiaal.

Tyi1in ce3aep: MuKpoIrpenapaTrap, JKepriaikTi mrammaap, KyAbTUBaIsaiay, MUKPOCKOIUAABIK,
3epTTey, OKepridiKTi Cy aiAbIHAApBl MEH pesepByapaap, pecypc YHEeMAENUTIH TeXHOAOIUsAAp,
MuKpodoTorpadusi.

9.b. KannapoOeprenosal, I'.C. Xaankosal, I.'b. Aanmameicosa?, /1.E. Cepuko0ait!, b.A. Illapanxam?!
HHOxcno-Kasaxcmanciuii zocydapcmeerinvitl nedazozueckutl ynusepcumem, Illvivmxenm, Kasaxcman
2FOxro-Kasaxcmarckuil yrusepcumem um. M. Ayesoea, Hloimierm, Kasaxcman

M3ydeHne MeCTHBIX IITAMMOB (pepMeHTaTUBHONM MUKPOQA0PhI 3e1€HOM 011OMaCcChl I
MIKPOBOAOPOCAei, II0AydeHHbIe U3 IIPMPOAHBIX MECTHBIX MICTOYHUKOB

Annoramms. B mayuHOl craThe mpejcTaBAeHBl pe3yAbTaThl MHHOBAIIMIOHHBIX TEXHOAOTMIA,
UCIIOAB3yeMBIX IIpM  aHa®pOOHON ¢epMeHTalMy OMOMAacChl 3eAeHBIX pacTeHMII, a TakKxke
MUKPOBOAOpOCAeN, BblAedeHHbIX 13 MectHol peku Komkap ara. OmnmcaHbl — pesyabTaThl
MOPQOIUTOAOTMYECKMX HKCIIEPUMEHTOB C I10CAeAYyIOIeil MMKPOOMOAOIMIecKoi MuAeHTupuUKamen
MO/AOYHOKMCABIX OaKTepuil, OCyIIecTBASIONIUX (PepMeHTaluIO B IIpollecce IPOM3BOACTBA KOPMOB, a
TaK>Ke IIpUBeAeHbl MUKPOOMOA0TIYecKrie 0COO@HHOCTH M3y4eHHBIX MUKPOBOAOPOCAEIA.

Vsydyenne HOBBIX M DKOHOMUYECKM AOCTYIIHBIX MCTOYHMKOB BBICOKOKAUeCTBEHHOTO OeAKOBOIro
CHIPbs ABASIETCs aKTyaAbHOM Ip00AeMOli COBpeMeHHOI CeAbCKOXO3ACTBEHHO OMOTeXHOAOTUMA.
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OaHMM U3 pelreHNMit TOM MPOOAEMBI SABASETCS MCIIOAb30BaHNME MUKPOBOAOPOCAEN B KauecTse
UCTOYHMKaA OnokopMa. B psige crpan oanokaerounsie sogopocau Clorella n Scenedesmus Mcrioap3yiorcst
AAsl TIPOM3BOACTBA KOPMOBOTO ©OeAKa BMECTO TpPaAWMIIMOHHBIX WCTOYHUKOB CHIPBsS, TaKMX Kak
pacTuTeAbHbIe Pecypchl 11 OeaKOBasi Macca MUKPOOPTaHM3MOB.

Vcxoas m3 5TUX AaHHBIX, O4EBUAHO, YTO A4S MOAJep>KaHNSA HOPMAaAbHOTO (PYHKIIVOHMPOBAHNS
OpraHu3Ma, CBOEBPEMEeHHOTO OOHOBAEHM: KAETOK HeoOXOAMMO OCYIIeCTBASATH IIOCTOSHHBIN CUHTe3
pasangHbIX GopM OeAKOB, B TOM 4YICAe He3aMeHMMBIX aMIHOKICAOT. B CBsA3M € 5TUM MHOTIVIe Hay4HbIe
AabopaTopum B 004acTy CeAbCKOXO3SVICTBEHHON OMOTeXHOAOTMM, B TOM 4YlMCAe U Ka3aXCTaHCKUe,
VMHTEHCUBHO 3aHUMAIOTCA IpobaeMaMy oOecriedeHNMs] M YBEAUYEHMUs COAep>KaHMS B KOPMOBBIX
IperiapaTax He3aMeHMMBbIX aMMHOKMCAOT.

B crarbe mpeAcTaBAeHBI pe3yAbTaThl HAy4YHBIX WCCA€AOBAaHUII I10 MMKPOOMOA0TNIECKO
UAeHTU(UKaIM MUKPOBOAOpOCAeit, oburtaommx B pekax Typkecranckoir obaactu. B xoge
1ccAe40BaTeAbCKON paboThl Obl1a MpoBejeHa TaKCOHOMMYEeCKas! MAeHTU(UKAIVA MECTHBIX IITaMMOB
MMKPOBOAOpPOCAeN M U3y4deHBl MX Mopdoaornyeckue ocobeHHoctu. Kpome TOro, ecrecrseHHble
MOIy ALY KyABTUBMPOBAAY Ha DAEKTUBHBIX CpeJax B 1a00paTOPHBIX YCAOBMAX.

Karouesnie caoBa: MUKpOIIperiaparsl, MeCTHBIe IIITaMMBI, KyABTUBMPOBaHIIe,
MMKPOCKOIIMYECKOe JcCAeAOBaHMe, JAOKaAbHble BOJOEMbl 1 pe3epByaphl, pecypcocOeperaioniye
TeXHOAOTUM, MUKpodoTOorpadus.
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9. blapipeic*, M.T. Macimkas, H. Abaoaaa, XK.T. Abgpacyaosa, C. Ceiparibia

OA-Papabu amoindazer Kasax yammuix yrnusepcumemi, Aamamut, Kasaxemar
*Bbatiranvic ywin agmop: Alibek.ydytys@kaznu.kz

KasakcTaHHBIH OHTYCTIK HIBIFBICBIHAA ©CeTiH 2pup Maiabl Artemisia schrenkiana
Ledeb ecimairi KaybIMAaCTHIFBIHBIH epeKIIeairi

Angarna. Makarada Abaii obavicet Ypokap ayoanwirda ecemin Artemisia schrenkiana Ledeb
ecimoizi Kesdecemin aymaxmuiy, 6cimIikmep KayvIMOACHbIZUIHbIH epeKUeAIKmepi CUNammaza.
3epmmey Kymoicvl kainviea 0ipdeil zeobomaruiarvik adicmepmen Kypeisiadi. 3epmmey
Hamuokecinde —asmopaap — Artemisia  schrenkiana  Ledeb ocimoizi  ecemin — aymaxmorr
MUKPOKAUMAMMBIK  5Ka20ativl, xKep 0edepi KYPLIALIMbL XKoHe PAOPAALIK KYPAMBIHA KAH-
KAKMuIALL marday kacaii omuvipoin ecimdikmep xayvmdacmuievinan 31 myxomdacka 116
myvicka xamamoin 163 ocimdix mypin cunammadol. Artemisia schrenkiana Ledeb eocimdizi
ocemin xKepaepde mypaep canbvl OotiviHa memerdezi bec myxomoac 0acvim 00AJbl: Acmvik
myxomoacsl Hemece konvipbacmuviaap (Gramineae Juss. Poaceae), Acmparvirap mykbimoacet
(Compositae  Giseke.), Aaadbomarap mykvimdacor (Chenopodiaceae Vent.), Oypwaxmap
myxomoactl  (Leguminosae  Juss.), Aiirnayvixmap myxomoacvt  (Boraginaceae  Juss.). Aa
sepmmenzer Kayomoacmuikmazol ocimiikmep naidarvl Kacuemmepite kapaii momenozioeil
skikmeadi: Marasvixmuvix ocimdikmep 157 myp, emdix maxcamma xordanamoirt 38 myp, yaol
ocimdikmep 5 myp, apup maiavt ocimdix 10 myp, utipneri ecimdikmep 3 myp, condix
ocimdikmep 3 myp. Kasipei kesde dapirik nepcnexmueminiezi 0ap Artemisia schrenkiana Ledeb
ecimdizi ecemin Ypxap aydanvl mepumoppuscoinoazbl ocimoOiKkmep KaybMOACmvleblHa euKanoail
coipmxbl gaxmop kammul kepi acep emneyde. bya enipden borauiaxma naiidarvt xaHe JIpirix
0CiMOIiKmepIit KOpoIH KUHACHbIpY2a 60AAJDL.

Tyitin ces3aep: ceobomanukarvix sepmmey, ocimoikmep KayvIMOacmuvievl, ocimoiKmep
myKumoacmapol, PAOPAALIK KYPaMLL.

DOI: 10.32523/2616-7034-2022-141-4-24-36

Kipicme

Kene samanga eciMAikTep KaparnaifbIM >KOAMeH aHBIKTaABIII eMAiK MaKcaTTa KoA4aHbLAca, OyTiHri
KYHAe FaabIMJAap OCBl A9piaik eciMAikTepaiH eMAiK KacueTiH FhIABIMU Heri3Ae 3epTTell, O©CiMAIK TeKTi
AdpilepaiH eMAIK pei >KOfaphl, KaHaMa acepaepi a3 ekeHiH gaaeadereH. COHABIKTaHAQ, 3aMaHayu
MeaulHaja ©CiMAiKTeH >KacaaraH IpernapaTTapra 0O0AFaH CypaHbIC KYHHeH KyHre aprtyaa [1]. Kasipri
KYH/e >Kachlad eciMaikTepaeH ajaM ar3achlHJa 3a4aldcChl3 MperaparTapAbl ady ypAici OapraH caiiblH
KoAeMal >Kyprisidinn Keae >KaTKaHABIKTaH, ajaMm3aT A€HCAyABIFBIH KOpPFay YVIOIH >KaHa A9pidik
IepCHeKTHBTiAIr Oap eciMaikTepai anrymMeH KaTap, OMOAOTUAABIK aAyaHTYpPAiAiKTi TMiIMAI MalijdadaHy
KOHe OHBI CaKTaIll Kaly MaHBI3ABI MaceAeHiH Oipi 0oabin Tabblaaab! [2]. OciMaikTep Tek KaHa TaOWUFU
OpTaHBIH MaHBI3ABI OeAIeri FaHa eMec, COHBIMEH Oipre, KOXKYIeHiH KaAbIITachlyblHAAQ HETi3Ii pea
aTKapaTblH Kosfaymipl Kymri. Oaap KopllaraH OpTaHBIH Ta3aAbIFBIHBIH HaKThl MHAUKATOPHI, TipIIiAik
OpTackI BIHFAIABI OOAFaHAA FaHA ©CIMAIK ©3 KacleTiH cakTall Kadaasl [3, 4].

Kermreren rprapiMu >xo6azap TaOMEN KOCBLABICTaPABIH iCiKKe KapChl KaCHeTTePiH 3epTTey apKbLAbI
HeMece 0acKa KAMHMKAABIK aypyJlapda AdCTypAai TypAe KOAAaHBLAATBIH Adpidepal capasay apKbLAbI
XMMIOTEepaIIIHEIH JKaHa d4icTepiH >kacayra OarprttaaraH [5]. Taburn eniMaep skaHama acepaepi JKOK
’KaHa >KoHe KyaTThl OMOaKTVBTI KOCBIABICTAaPABIH MaHBI3ABI K631 00BN TaOBLAATBIHABIFE aHBIKTAAABI.
OcimaixkTrepgeri O6moaormsaslK OeaceHAl 3arTap KeH aHTUMUKPOOTHIK OeaceHAiairi OGap Oipkartap
aypyAapra Kapcel THUiMAi eKeHAiri Oeariai, oaapAblH Kelibipeyaepi icikke Kapchl aliTapABIKTail acep
KoepceTeJi [6].
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©. blovipvic, M. T. Macimxan, H. A6doara, 2K.T. A6dpacyrosa, C. Cuipaiivia

Kana gopiaik, eHaipicTik maingaael ©CiMAIKTepAiH iIliHiAe €H MaHBI3ABICHI XyCaH TYKbIMAACHI
Aeyre 6oaaapl. dynue XysiHge XycanHblH 400-re XybIK Typi Oeariai. Aa Kasakcranaa 81 Typi eceai.
Jerenmen eaimizge KkesjgeceTiH KycaHgapAblH TeK 30-Fa OKyBIK Typi opTypai OMOAOTUAABIK,
DKOAOTUAABIK, >KoHe XUMUAABIK TYp¥blgaH 3eprreareH [7]. OaapapiH  apaceiHga /Jspmene
xycansl ( Artemisia Cina) ecimairi. KazakcTaHHBIH YATTBHIK FBLABIM aKaJeMUsACBIHBIH akadeMuri Ceprasnl
O/eKeHOBThIH OaciblapiFbiMeH Jdapmene ( Artemisia Cina) eciMairinen "ApraaObuH" aTThI 49pi >KacaaAbl.
Kaszip 6ya aepi AKII, YasiOpuranws, JKamonmsa, Kerran, I'epmanwms, HIsenms >xonHe Tarbl Oacka
eajepAe Tapaablll, KaTrepai icik aypysiHa Kapcel KoagaHbiayaa [8]. 1970 >xerasr Kerrait ¢papmaxoaori Ty
IO10 GipxpLaabIK Artemisia annua L. KypaMblHaH aAfall peT ApTeMU3UHUH CeCKBUTEPIIeHAl AaKTOHABI
Oeainn  aaapl. Oa Kkasipri TaHga Oe3rekke Kapchl Adpi-A9pMeKTepaiH KypaMblHAa Herisri
UHIpeaueHTTepain Oipi 6oabm tabblaaanl. Ty IO 2015 xbiawnr Artemisia annua L. TypiHeH Oesrekke
Kapchl aKTUBTI 3aT 00AiIl aaFaHbl YIIIiH MeauiHa OoiibiHIIa Hobeab chlitabiFbIMeH MapararraaAabl [9].
bya >xericrik Gackada 3epTTeaMereH eciMAiK KaybIMAACTBHIKTApbIH 3epTTeyre TYpTki 0044p1[10]. Coa
ceberniti 6i3ge Yp:Kap ayblaablK OKpyTiHAeTi eciMaik KaybIMAACTBIKTaphl MeH OAapAbl KOpIllaFaH opTa
K9J14i 3epTTeI KepyTe THIPBICTBIK,.

3epTTey HbICAHBI JXdHe daicTepi

3epTTey >KYMBICTApBIH >KYPIidy VIIH aAAbIMeH 3epTTey HbBICAaHbl JKoHe 3epTTey MacIITaObI
>KOCIapAaHABl, >KOCIapAbl-KapTorpausAbIK, MaTepraljap >KMHAKTaABII, 3epTTey SKYMBICBI XKYprisideTiH
ayMaKTBIH IIIeKapachl HaKTbL1aHABI, JKaAIlbl HBICAH Typaabl Maldimertep (Kkep Oeaepi, ©ciMAIK >KaOBIHBI,
KAMMaATHI >KoHe T.0.) >KMHaKTaAAbL.

I'eoboTaHMKamIBIK 3epTTeydep OCiMAiKTepAiH ©HIMAiAiri MeH KYpPBLABIMBIHBIH, KYpPaMBIHBIH
AVIHAMMKACBIHBIH 3aHABIABIKTApbl, OCIMAIKTepAiH KOpeKTeHyl MeH XMMU3Mi, KOpIaraH OpPTaHbIH
DKOAOTUAABIK, >KaFAalibIMeH o3apa OariaaHbIcTapaabl. byaaH Oacka 49pidik, coHAIK, mIipHeAi, yAbl KoHe
9¢upmMaitabl ©CiMAIK Typaepi aHBIKTaABIII epeKieaikrepine Taajay kacaaasl [11]. Ocwl agicremeaepai
KOAJAaHa OTHIPHII, 0i3 Artemisia schrenkiana L. ecimMaikTep nonyAsumsiaapsl 3epTTeadi.

3epTTey HBTI/I)KEAepi KoHe€ O4apAabl TaldKbllay

Yp>kap ayblaAbIK OKpYTiHIH aymarbl peabedi OolipiHina Oipkeaxi emec, TapOararail Taywl;
ToaxpIHABI Tay OOKTepi >Ka3bIFbl; OACI3 TOAKBIHABI JKa3bIK; A1aKea OMIaThIHbIH TOMEHAeTiATeH JKa3bIFbl
(Cacpikkea KeaiHiH Kea >KaFachIHAAFbl Ka3bIFBI) KaTapAabl TOpT Oeaikke Oeaineai. I'maporpadpusabik
Kezici ycak eseHJep, OyaakTap MeH arblHAAp >KediciHeH Typaabl. bapablk esengep MeH arbiHAap
OHTYCTiKKe Kapall aFblll, Yp>Kap e3eHiHe KysAbl, 04 Oykia Ypskap eHipiHiH 0acTbl Cy >KOABI OOABIIT
TaObl1aabl. 3epTTeaeTiH ayAaHHBIH KAMMAThl KOHTMHEHTaAbAbl, KBICBI CaAbICTRIPMaAbl Typae Kaphl a3
KoHe JKa3bl KYPFaK BICTBIK. KAMAaTThIH KOHTMHEHTaAABIFbI XKBLAABIK JKoHe ToyAiKTiK aMIIAUTYAacblHAQ,
SIFHM KBICTaH >Kasfa OipaeH aybICybIHAa KepiHeai. EH cybIK aif KaHTap, opTala aiablK TeMIlepaTypa -
14°C xypaiianl. Epekire kartaa KbicTa KaHTapAblH oprallla Temileparypacel - 30° aeitin TeMeHaeyi
MYMKiH, aa eTe >XbIAbl KbicTa -10° -TaH TemeHaeMmeligi. KapabslH TypakTsl >KaObIHEI Oap Ke3eHHiH
y3akThIFbl 105-Ten 180 xyHre aeitin cosplaaabl. KpicTa IIBIFBIC SK9He COATYCTiK-IIIBIFBIC JKeaaepi OachiM
6oaaapl. CyblK Ke3eHHiH y3aKThIFbl (aya TemmepaTypachl 0°- TaH TemeH) 135-155 KyHAI KypailiAbl.
JKaysin-mamsia Oipkeaki emec 0oablnl OeaiHeai: Tay Oekrepinge 250-350 mm, TapOaraTaiigblH TayAbl
beairinge 500 MM re geliiH, aa OOABICTBIH OHTYCTiK Oeairinge 200 MM-geH a3. JKaybIH-IIaITBIHHBIH
YIITeH eKici >XblABl Me3Triage (coyip-KasaH) TyceAdi. 3epTTeareH aymak Tay OekTepiHJeri Ieaai Aada
30HaChIHA >KaTaabl. TombIparbl Kapa TOIBIPaKTH, Kapa KOHBIP >KoHe KyOa ToIbIpaKTapfa >KaTa/bl.
Peavedrin Herisri Typaepi - Ouik Tayaap, opTallla KeHe adaca Tayalap, Tay OeKTepiHAeri XKa3bIKTap, Koa
>KaracbIHAAFBI OMIIAT.
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OcimaikTep KaybIMAACTBIFBI >KapThldall IeaAi (I1eaai-gasaabl) eciMaikTepMeH cuUIlaTTadajbl.
Myngaa meagai kapTelaall OyTalllBIKTap, >KapTbldall OyTadap MeH JadaAblK TBIFBI3 IIBIMKAOATThI
KOHbIpOacrap Kesgeceai. Tipmrizik ¢popmacer OOIBIHIIA KOIDKBIAABIK ©ciMAiKTep 6ackiM OOABIIT Keaeal,
KermxbraabIK IenTeciH eciMAiKTepre XXycaH MeH Kypaeairyaaisaep TyYKbIMAacTaphl XKaTaAbl.

Jazaaavlk 3epTTeyre HerizaeareH ¢paopaaslk TiziMm 31 TykpIMgacka 116 Tybicka >kataThiH 163 Typai
Kypaiiasl (1-koceimira). TyKpIMaacTapaasbl TypAepAiH caHBI OOMBIHIIA acTHIK TyKbIMAacTap Oackim 38
TYP, Kypaeairyagiaep 28 Typ, aaaOyTaaap TyYKbIMAAcChl JKoHe OypIllak TyKbIMAacTap 9 Typ, ailaaybIKTap
TYKbIMAAchl 8 Typ, payllaHIya TYKbIMAAChl JKoHe KUAK Iyadidep TYKbIMAackl 6 Typ, CaOBIHKOKTep
TyKbIMAachl 4 Typ, Oakakamnbplpak TYKbIMAAChl, TapaHJap TYKbIMAAchl, OpaM>KaIlbIpak TYKBIMAAChl
JKoHe KYAKaBIPTyAdiaep TYKbIMAACHl 3 TYp, AadaryA TYKbIMAAchl, IIBIpMaybIKTap TYKbIMAAChl, PUsAH
TYKBIMAAcChl, TylleTabaHgap TYKbIMAAcChl, capradjakTap TYKbIMAAchl, KblAllladap TYKbIMAAChI,
ImaiKypail TYKbIMAAchl, YIIKaTTap TYKbIMAAchl >KoHe IaThIpIIaryAdidep TYKbIMAackl 2 TypAeH,
KypTKallalrap TYKbIMAAchl, Taadap TYKbIMAACHI, KOKHOP TYKbIMAAChl, Ka3TaMak TYKbIMAAchl, pyTa
TYKBIMAACHI, I0AUTaAa TYKbIMAACKI, CYTTireH TYKbIMAACEI, JKbIHFbLAAAP TYKBIMAACKI, KIAE TYKbIMAACK,
BaJepuaHajap TYKbIMAACHI JKoHe KOPFaChIHIIOIITeP TYKbIMAACH 1 TypAeH KypaaraH.

3epTTey aymarblHAa TapaadraH eciMAiKTepai KacueTTepi OolibIHINNA 6 TOIKa 0e4ill KapacThIpyra
6oaaapl. Oaap: 1) Maa a3bIKTBI ©ciMAiKTep; 2) CoHAIK ecimaikrtep; 3) yabl ecimgikrep; 4) aapiaik
ecimgikrep; 5) mipHeai ecimMaikrep; 6) 9gup Mailapl ociMAikTep.

Man asvixmor ecimdixkmep: 157 Typi - 93,9%, (1-KochMIIIaza KbICKapTBLAADI).

Condix ecimdixmep: 2 myp, Ilapcol xapapaymansl (Hulthemia persica (Michx.) Bornm.), Ke13bia
KBIHFBLA (Tamarix ramosissima Ledeb.).

Vavt ecimdixmep: 5 myp, Keaimri agvrpacrian (Peganum harmala L.), Tyrackansipak (Haplophyllum),
Tarap ymxats! (Lonicera tatarica L.), KaTaran ykekipe (Acroptilon repens (L.) DC.), Kogimri Tyiimerieren
(Tanacetum vulgare L.).

Hlipreai ecimdixmep: 3 myp, Exkim tyiieriken (Carduus nutans L.), Kogimri cyceraramerp (Cichorium
intybus L.), Kaaanrya aigapmen (Althaea nudiflora Lindl.).

APpup maiiav ecimdixmep: 10 myp, I'yapaiixan xkuikotsl (Ziziphora clinopodiooides Lam.), AK111s11603
xycaH (Artemisia albida Willd.), Kegimri tyiimemeren (Tanacetum vulgare L.), Aximpiabo3 >KycaH
(Artemisia albida Willd.), Aeccunrrycti Xycan (Artemisia sublessingiana (Kell.) Krasch.), Kapabyprin
XycaH (Artemisia scoparia Waldst. et Kit.), Epmen >xycan, KeGip >xycan (Artemisia nitrosa Web.), IlIpenk
KycaHsl (Artemisia schrenkiana Ledeb.), Hyxreai gaaassirsip (Galatella punctata (Waldst.et Kit) Nees.),
Kapa XycaH (Artemisia vulgaris L.).

Ddup Maiianl eciMmaikTepain iminge 6 Typ Artemisia eciMairi 6oabin TaOblaaabl, Artemisia dpup
Maitaapel MeH (pAaBOHOMATapABIH KOIl Mealllepi Oap A9pidik eciMaikTepaiH MaHBI3ABI Typi 00ABIT
caHaZaapl >KoHe MYKUAT 3eprreareH. JKycan Typaepi kaOblHyra Kapchl aHTUOKCHUAAQHTTHI 9cepi,
TUIIepTeH3UAFa KApChl >KoHe IMIepANINAeMIsAra Kapchl >KoHe aHTUTyMOpaaAbAbl CUAKTHI OipHerre
naiigaanl Kacuerrepi seprreareH. Oaap 49CTypai MeguIMHala acKas3aH-iIlleK >KOA4apbIHbIH aypyAapsl
YLIiH KeHiHeH KOAJaHblAaAbl JKoHe OJapAbIH aHTUCIIa3MaTUKAABIK CHUAKTHI 39p IIBIFAPY >KOAAAapbIHa
acepi Typaasl Keltbip MaaimMerTep Oap.

HIpenk  >xycaHol (Artemisia schrenkiana Ledeb.) ©Ocimaix KypambiHza »¢up Maiidapsl,
CallIOHMHAEp, UAIK 3aTTap, BUTaMUHAEP, aMIH KBIIIKbLAAaPbl, OpTaHMKAABIK KHIIIKbIA4ap, pepMeHTTep,
abCMOIMH >KoHe CAHTOHMH KaTapAbl KeIlTereH OMOAOIMAABIK OeaceHAl 3aTtTap 0oaaab! [12]. aa-Papabu
aTtpiHAarbl Kasak yaTTBIK yHmBepcureTi /apiaik eciMAIKTepAl FbIABIMM 3epTTey OpTaAbIFbIHAA
AabapaToOpUAABIK, 3epTTeyAep >KacaAblll ©CiMAIK KYpaMBbIHAAFbl MaKpo-MukposaeMmeHtTrep KopraceiH,
Kaammii, mpipsi, meic, Temip, Mapranen, Harpmit, Kaanit katapasl 9 Typai ®aeMeHTTiH Mealepi
aHbIKTaaAsbl. [13,14,15,16].
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Kapa >xycan (Artemisia vulgaris L.) ®panums, I'epmanusa, Benrpms, Ynaicran, Kpitain >xene
JKarmonms xarapael MeMAeKeTTe KelTipiAreH Iyajep MeH >KallblpaKTapblHaH OyMeH AUCTUAAAIUAAQY
(aiiaay) ogici apKbLABl XOmI micTi ampl gomi Oap ®gup Malibl aablHaAbl, aAbIHFAaH SQUP MalBIHBIH
KypaMblHAa TyJOH, LIMHeoa, OOpHeOoa, HuHeH 00AaThIHABIKTAH MeAUIMHaJa KYPBICYAbl eMAENTiH,
Hecell aligaliThIH, acKasaH aypyJapblH eMAeNTiH A9pi peTiHAe KoadaHblaaabl [17]. Ddup mailbiHBIH
KYpaMBbIHa IIHEH, MUPUIIEH, aAbJeTuj, KeToHaap, peHoasap, anmoa dap [18,19,20].

XaapIK MeAMIIMHACBIHAA ToOeT allly, CePriTy, TRIHBIITaHABIPY, aC KOPBITYABI JKaKcapy, KaH >Kacay
poeai 6oaraHABIKTaH KyHAEAIKTi CychIH peTiHae KaOblagaHaap! [21]. Conbimen Oipre ackasaH >Kapaalaphbl,
aAKOroAmaM, Oaymelp aypysl, CybIK THIO, Oe3TeK, TyMay, IIleMeH aypyhl, ©T aypysbl, KbI30a, raucrep (irex
KYPTbIHaH), IIaHIIy, KYJKe aypybl, YIKBICBI3ABIK KaTapAbl KOITeTeH aypyaAapabl emaeyde ociMAik
epiTiHaici HeMece TyHOacel marigadanbliagel. CBIPTKBI Kapa, TepiHiH ipiHAl aypyaaphl KediHAe >KaKIla
A9pi peTiHAe KOAAaHbLAaAbL. Olleadepae Ke3aeceTiH KaThpAaH KaH KeTy, TOKCUKO3 OeH OocaHy KesiHae
KoagaHblaaabl [22]. KosHIIBIK aypyblH eMAeyde ©CiMAIK TaMBIPBIH KOKIIeIleK Ie0i, TyliMeIleTeH
ryagepi (Tanacetum) men apricTaHKylphIK Ime0iHe (Leonurus cardiaca) apaaacTeipbin IaitjaaaHajbl
[23].

Emoix maxcamma xordarviramort ecimdikmep: 38 myp.

XaAbIKTHIK MeJUIT/HA )KoHe pecMI MeANIIHala KOAAaHbLAAThIH ©6CiMAIK TypAepi KaMTblAaAb.

Aopiaik eciMaikTep KypaMblHJa KeITereH OMOAOIMAABIK ocepai 3arTap 0oaaapl. Oco
eciMaikTepai eMaik MakcaTTa malidaldaHFaHda C€OA 3aTTap ajgaM OpTaHM3MiHe eHill, 9pTypAi
JpusnoaornAABIK e3repicrep TYFBI3aAbl. ©CIMAIKTEpAiH A9piaik KacueTi OCBI OMOAOTHMAABIK dcepai
3aTTapAblH TypAepi MeH MeallepiHe OallaaHBICTHI [24].

Koaiwmri agpipacrian (P. harmala). Aapipacian aaxaaouarapbeiHad [TapKiHCOH aypybIiH eMAeNTiH
A9pi >Kacaiabl. bya eciMaikTiH KalHATIIachlH XaAblK MeAUIIVMHAChIHAA SIUAENCHs, epresKeiiik,
acKasaH-iIlleK >K0AJ4aphl aypyadapblHa, cipUANCKe, PeBMaTU3M, Tepi aypyadapblHa Kapchl KOAJaHaAbl
[25].

Kroispia tameip kpiama (Ephedra intermedia Schrenk.) Jemikiie MeH TBIHBIC aly KyileciH emaeyae

KO/AJaHbLAaAbl, A9Pi Kacaaaasl [26].
Codusa capmaaacer (Descurainia sophia (L.) Schur.) Ocimaik nperaparTapbl TYTKBIP, AUYPeTUKAABIK,
KO3ABIPFBIIL,  aHTU®METUKAABIK, aHTUIeAbMUHTMKAABIK, KaObIHyfa Kapchl, aHTMCeNTUKAABIK,
>KapalapAbl eMAey, DKCIIEKTOPaHT >KoHe TeMOoCTaTHKaAblK acepre me. llenTiH MHPY3UICH CyBIK THIO,
Oesrek, Oesreri, amapesi, Au3eHTepus, iciHy, Oyiipek >kKoHe ©T Tac aypyAapsl YIIiH, TeMOIITH3Ie >KoHe
JKaThIpAaH KaH KeTyre Kapchl, TeMOCTaTMKAaAbIK areHT peTiHAe, COHJaii-aK MCTepUKaAblK ycTramalap
YIIiH KoAJaHblAaAbl [27].

Koceivrma 1
AGait 00abICBIHBIH YpXXap ayAaHBIHAAFBI ©CiMAiKTep Tizimi

Ne AaThIHITIA aTaybl Kasaxkia aTaysr KOAAAHBIAYBI Tipmriaix
n/mo dopmacer
1 2 3 4 5
Krramaaap tyxeiMaacer — Ephedraceae Wettst.
1 | Ephedra intermedia Kr13p1a TamMbIp Kplama | Japiaik eciMaix byra
Schrenk.
2 | Ephedra lomatolepis JKunexri Kp1a1ia XaabIK byra
Schrenk. MeAULIMHAaChIHAA
KOAJaHblLAaAbl
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Tapangap TykpiMaace! — Polygonaceae Lindl.

3 | Polygonum  undulatum | KeIMBI3ABIK TapaH XaabIK Kernxpraapik
Murr. MeAUITMHAChIHAA
KOAAaHbLAaAbI
4 | Polygonum persicaria L. ArizaHITIeI TapaH XaabIk Bip >KbLAABIK
MeAMITMHAChIHAA
KOA/aHBLAabl
Asaaboraaap TykpiMaacel — Chenopodiaceae Vent.
5 | Kochia prostrata (L.) KararaH uzen XaabIk byta
Schrad. MeAUIIMHACBIHAA
KO/AJaHbLAaA bl
Opamkansipak TyKbiMaacel — Cruciferae Juss.
6 | Descurainia sophia (L.) Codust capmaaacer Aapiaixk eciMaik bip xb1aabIK
Schur.
7 | Erysimum diffusum Ehrh. ITareiHKbI Aapiaixk eciMaik EKi>KBIAABIK
capOacrmien
Paymanrya Tykbimaacer — Rosaceae Juss.
8 | Hulthemia persica (Michx.) | ITapcsr kapapaymanbl | CoHAIK eciMAiK byra
Bornm.
9 | Filipendula ulmaria (L.) Hleripmrin 2ab6a3HMK Aapiaik ecimaix Kerxsraapik
Maxim.
10 | Potentilla bifurga L. Ajtpip KasrabaH Aapiaik ecimMaix Kermxpraask
11 | Potentilla supina L. Asaca kazrabaH Aapiaixk eciMaik Bip>xpraabIK
12 | Spiraea hypericifolia L. [laiikypai1 TOOBLAFBI Appiaik eciMaik byra
13 | Rosa spinosissima L. ApaH paymiaH Congik ecimMaik byTa
Bbypmax TykpiMaacs! — Leguminosae Juss.
14 | Alhagi kirghisorum | KpIp¥FpI3 >KaHTaFbI Aapiaik ecimMaix Kerxpraapik
Schrenk.
15 | Glicyrrhiza glabra L. Kaaay musa Aapiaik eciMaix Kermxpraas1K
Tyiterabanaap TykbiMaace! — Zygophyllaceae R. BR.
16 | Peganum harmala L. Kaaimri agprpacrian Yapr ecimgik, gepizik | Kermkeraabik
ociMaiK
Kaaimri Tyiteraban Keoerxpraapik
17 | Zygophyllum fabago L. Aoapiaik ecimaix
Pyra Tykpimaace! — Rutaceae Juss.
18 | Haplophyllum  perforatum | TyTackarsipak Yas1 ecimaix Kermxpraapk
Kar. et Kir.
INoauraaa Tykeimaacst — Polygalaceae Lindl.
19 | Polygalaceae hybrida DC. byaan nmoauraaa XaabIk Ker:xpraap1K
MeAMITMHAChIHAA
KOA/aHBLAa/bl
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Kyaxkaiipipryagiaep Tykbimaacsl — Malvaceae Juss.
20 | Althaea nudiflora Lindl. Kasanrya angapmen | Hlipreai ecimaik Koermxpiaabik
21 | Althaea officinalis L. Aopiaik xaa0pi3TikeH | Jopiaik eciMaik Kernxpraapik
22 | Lavatera thuringiaca L. Tiopunren yabipex XaabIK Kernxpraapik
MeAVIITHAChIHAA
KOAJaHBLAa/bI
Mlarikypait TyKeiMAacsl — Guttiferae Juss.

23 | Hypericum scabrum L. Bbyaprp marikypaii Aopizik ecimaik Ker:xpraab1K
24 | Hypericum perforatum L. armern maikypain Aapiaik ecimaik Kerxpraapik
MlaTerpmiaryagiaep tykpiMaacel — Umbelliferae Juss.

25 | Ferula dissecta L. ‘ Caaaanl caceIp ‘ Aapiaik ecimaix Kerrxpraapik,
KopraceinmenTep TykbiMaacsl — Plumbaginaceae Juss.

26 | Limonium gmelinii (Willd.) | Tomap Gosty kepmeri XaabIK Kernxsraapik

Kuntze. MeAUITMHAChIHAA
KOAAaHbLAaAbI
HIsrpmaysikTap TYKbIMAace — Convolvulaceae Juss.
27 | Convolvulus arvensis L. JaaaAbIK MIBIPMaYyBbIK, XaabIK, Kerxpraap1K
MeAVILIHAChIHAA
KOAAaHbLAaAbI
AijiaaybIKTap TyKbIMAachl — Boraginaceae Juss.
28 | Nonnea pulla L. ‘ Kapaxkonblp HOHHea ‘ Aapiaik ecimaik Kerxb1aap1K
Epinryaaiaep — Labiatae Juss.
29 | Origanum vulgare L. Kuikmern >xynaprya Aapiaik eciMaix Kerxpraapk
30 | Ziziphora clinopodiooides I'yaparixan KMiKOTBI Ddup maiias eciMaik | Kermxeraabix
Lam.
31 | Phlomis oreophila Kar.et Kir | Tayabik apem TipHeai eciMaik Kermxpraapik
32 | Phlomis Salicifolia Rgl. Tayapik Taaxxaneipak | HlipHeai eciMaik Kerxpraapik
33 | Thymus marschallianus Mapaa >xe0ipi Aapiaik ecimMaix byra
Willd.
34 | Salvia stepposa Schost. Coaben Aoapiaik ecimaix Kermxpraask
CabObIHKOKTEp TYKBIMAACHI — Scrophulariaceae Juss.
35 | Dodartia orientalis L. IIIe1FBIC TEKECAKAABI Aapiaik ecimaix Kerxpraasik
36 | Verbascum songoricum JKonrap arokyaarst Aopizik ecimaik EKi>KBLAABIK
Schrenk.
baxaskamnsipak TyKsIMAacel — Plantaginaceae Juss.
37 Plantago major L. YakeH Oaka>KaIlbIpak Aapiaik ecimaik Exi>Xp1aABIK
38 | Plantago lanceolata L. Kanaaysip Aoapiaik ecimaix Kermxpraask
OakakameIpak
Pusan TyksiMaacer — Rubiaceae Juss.
39 Galium aparine L. JKabOpIckak XaabIK, Bip>xpraapix
KBI3BLAOOSTYBI MeAUIIHAChIHAA
KOAAaHbLAaAbI
40 Galium verum L. Harp13 KbI3b11005Ty Aapiaik ecimaik Kerxpraab1k
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Ymkarrap TyKeMAaacer — Caprifoliaceae Juss.
41 | Lonicera tatarica L. Tarap ymkarsr Yan1 ecimaix byra
Baaepuanaaap rykpeimaacer — Valerianaceae S. Gray
42 | Patrinia intermedia (Horn.) | Opta Tacuryiirin XaarpIk, Kerxpraapik,
MeAMITMHAChIHAA
KOA/aHbLAabl
Actpaaniaap TyKbimaacel — Compositae Giseke.
43 | Aster alpinus L. AabIia XXyAAbI3ryAai Aopiaik eciMaAiK Kerxpraapik
44 | Acroptilon repens (L.) DC. | XKataran ykekipe Yanr ecimaix Kerxrpraapik
45 | Inula grandis Schrenk Y AxeH aHABI3 Aepiaik ecimaik Kerrxpiaapix
46 | Inula britannica L. bpuran aHaABI3BI Aapiaixk eciMaik Kerxpraapik,
47 | Hanthium strumarium L. bypwmeriken capricosty | Xaabk Bip>xpraapix
MeAMITMHAChIHAA
KOAJaHbLAaAbl
48 | Taraxacum officinale Wigg. | Kegimri 6axbax Aapiaik ecimaix Keroxsraapik
49 | Onopordon acanthium L. Koaimri mareiprikeHn Tipreai aopiaik EKi>Xp1aABIK
OCIMAIK
50 Tanacetum vulgare L. Kaaimri TyiimenieTen Yan1 ecimaix, Dpup Kermxb1a4b1K
Maliabl ©CiMAIK
51 | Artemisia albida Willd. AKI1511603 >KycaH Ddup maiianl eciMaik | Kermksraapik
52 | Artemisia sublessingiana /leccuHITYCTi >KycaH Ddup maiianl eciMaik | Kermkpraabik
(Kell.) Krasch.
53 | Artemisia scoparia Waldst. | KapaOyprin xxycan Ddup maiiasl eciMAiK | Bip>kpraabix
et Kit.
54 | Artemisia vulgaris L. Epmen xycaH, kapa Ddup maiias eciMaik | Kermxeraabix
JKycaH
55 | Artemisia nitrosa Web. Kebip >xycan Ddup maiias eciMaix | Kermkeraabix
56 | Artemisia schrenkiana OIpenk >xycaHbI Ddup maiianl eciMaik | Kermksraabik
Ledeb.
57 | Galatella punctata Hyxkreai gaaa3bIFbip Ddup marias ecimaix | Kersxeraabix
(Waldst.et Kit) Nees.
58 | Achillea millefolium L. AKkOac MBIHXaIIbIpaK Aapiaik ecimaix Kerxpraasik
59 | Cichorium intybus L. Koaimri cyceraramerp | Japiaik eciMaix KerxpLaabIK
60 | Carduus nutans L. EHkim TyiieTtiken XaarbIK, EKi>KBLAABIK
MeAMITMHAChIHAA
KOA/aHbLAa/ bl
KopbITbIHABI
OcimaikTep KypaMbIHAAFbI OMOAOTMAABIK OeAceHAi KOCBIABICTAaPABIH CalaAblK, >KoHe CaHABIK
KypaMbIHAAFBl ~ ©3relledikrep KoOpIllaraH oOpTa >KafrdaiidapbIMeH, TYpA4iK  ©3reprillTikIleH,

reorpapusAAbIK, KAMMATTBIK >KoHe IeHeTUMKAAbIK >KarjaiilapMeH TBIFbI3 OailAaHBICTBI OOABII KeAeai.
Yp>kap ayblaAbIK, OKPYTiHIH e3rerie ToOMFaThl MeH KyHapAbl TOIbIpParbl KOMHaybIHAAFbl ©CiMAikTepre
caH aayaH KacueTrep Oepai. OHbIH Oip A24e4i, A9pMeHe XXycaH JKepopra TeHisi, Kapa Tenis >xone
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Kacrmit renis manaiiaapsina, Opra Asnsra sxoHe CoaTycTik AMepuKara anaphbll ecipreH. Aaaiija, 04
MaHaliJa eriareH AspMeHe >KyCaHBIHBIH KypaMblHAa CaHTOHMH DoaMaraH, Tek Kasakcran TomnbiparsiHga
FaHa eMAik Kacmeti cakraaraH. COHABIKTaHAA eAiMi3de eceTiH Oaraabl ©CIMIKTepAiH KacMeTiH TYCiHiI,
04apAbl 3epTTell, XaablK UTiiriHe >KapaTybIMBI3 KePeK.

3eprrey HoTmKeaepi OoJbIHIIA YpsKap aybLAABIK OKPYTi ©CiMAiK >KaOBIHBIHBIH (pAOpaabIK
Kypamel — 31 TykpiMaacka 116 Tybicka >kataTeiH 163 eciMaik Typi aHBIKTaaAbl. AyBIAABIK, OKPYITEpPAiH
daopasblK KypaMBIHAAFBl epeKIlelikTepiH aram eTep 0oacak, YpsKap ayblAABIK OKpYyTiHAeri
ecimaikrepain 93,9% Maa a3bIKTaHyFa >KapaMAbl eciMikrep, Oya aiiMaKTa eMAiK MakcaTTa KoAJaHyFa
00aTBIH ©CIMAIKTEpP TYPi M04, XaABIKTHIK >XKoHe pecMI MeANIHajAa KOAAAHBLAATIH TYpP 38 4€H acaAbl.
Aopisik Kacmeri Oap eciMAikTep CaHBIHBIH MOA ©OOAyBl TipIIiAiK OpPTaCBIHBIH 9KOAOTMAABIK,
reorpapusABIK, >KaFjalibIMeH TBIFBI3 OallAaHBICTBI OOABIN Keaeai, AeMeK Yp>Kap ayblabl OKpyTiHAeri
KYHapAbl TONBIPaK, KOAallAbl KAMMAaT KOMHAaybIHAAFbl ©CIMAIKTepAiH caH adyaH epeKlleaikrepre me
DoaybIHa 9cep eTim OTHIp.

DKOAOTUAABIK, Telle-TeHAIKTiH Oy3blAybl MEH CBIPTKBI OPTaHBIH aJaM JAeHCayABIFbIHA TUTi3eTiH
3MSIHBIH eCKepe OTHIPHII, 94eMAiK (papMalleBTUKaAbIK OHAIPYIIlidep Herisri KypaMbl TabuFraTKa >KaKbIH,
CaAbICTBIpMaAbl TypAe KayiIcis 04BN KeAeTiH, agaM AeHCayAbIFbl YIIiH Ialijaabl 00AFaH KOAXKeTiMAl
Adpiaik eHiMaep >KacayAbl aafa KOiiApl. bya MaceaeHiH Iiemriayi >KaH-’KaKTbLABI 3epTTeyMeH Oipre

JKepriikTi TaOMFM MIMKi3aTThl yiiAeciMAl TTaitdadaHy apKbLABI XKy3ere acaAbl.

Kapxbraauapipy. bya rerasimMu seprrey >kymbichl Kasakcran Pecriybankace biaim >keHe FbLABIM
MMHUCTPAiriHig ~ TplapiM  KoMmTeTi  Kap>KblaaHabIpaThlH — «AP13067924»  rpaHTTBIK  >KOOaHBIH
Kap>KblLAaHABIPYBIMEH KYPTisiadi. ABTOpAap KaybIMBbl aTadfaH MeKeMere aAFbIChIH Oiagipei.
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XapakTepucTuka pacTuTeabHOro cooomectsa Artemisia schrenkiana Ledeb, pactymiero B
1oro-socrouoM Kasaxcrame

Annorams. B crathe ommcaHbl OCOOEHHOCTM PacTUTEABHOTIO COOOIeCTBa TeppUTOPUM, Ha
KOTOpPOII BCTpedaeTcs pacteHme Artemisia schrenkiana Ledeb, mpouspacraroiee B YpakapckoM palioHe
Abarickon obaactu. Viccaegosareanckast paboTa HpoOBOAMAACh CTaHAAPTHBIMU TeOOOTaHMYECKUMIU
MeTogamu. B pesyaprare  mccaejosaHmUsA  aBTOpPbl,  IIpOBeAs  KOMILAEKCHBIM — aHaAM3
MMKPOKAMMATUIECKOTO COCTOSIHNSA, CTPYKTYpPHI peabeda 1 coctaBa (pAOPH TeppUTOPUM, Ha KOTOPOM
npouspacraeT pacreHne Artemisia schrenkiana Ledeb, ormmcaan 163 Buaa pacteHnii, mpuHadaesxkanimx K
116 poaam B 31 cemelicTBe U3 pacTuUTeAbLHOTro cooOIecTsa. B paiionax, rae mpomspacraeT pacTeHue
Artemisia schrenkiana Ledeb, mo koamdecTBy BUAOB IIpe001ajalOT CAeAyIOIINe IIATh CeMeVICTB:
CeMeIICTBO 34aKOBBIX, mau (gramineae Juss. Poaceae), cemerictso acrpantuii (Compositae Giseke.),
cemericTBo aaabotos (Chenopodiaceae Vent.), cemerictso 0000BbIX (Leguminosae Juss.), ceMeCTBO >KYKOB
(Boraginaceae Juss.). Pacrenus B nsydaeMoM cooOIIiecTBe ObLAM KAACCHM(PUIIMPOBAHBI 110 MX I10A€3HBIM
CBOJICTBAM CAeAyIOIuM oOpazom: 157 BMAOB KpPyIIHOTO pOraToro ckora, 38 BMAOB AeKapCTBeHHBIX
pacrenuii, 5 BuAOB A40BUTHIX pacrenuii, 10 BuAOB ®PpUpPHO-MacCAMIHBIX PacTeHnit, 3 BUAa THUIONIINX
pacrenmii, 3 BuMJa AeKOpaTUBHBIX pacTeHMII. B Hacroslee BpeMsl HMKaKue BHeIHMe (PaKTOPHI He
OKa3bIBAIOT CHUABHOTO HETaTMBHOIO BAMSHUSA Ha pacTUTeAbHOE COOOIIeCTBO Ha TeppUTOpPUU
Ypaxapckoro paifoHa, Ige IIpouspacTaeT AeKapcTBeHHOe pacteHme Artemisia schrenkiana Ledeb. B
OyAy1ieM MOXHO OyaeT coOMpaTh 3ariackl ITOAE3HBIX U A€KapCTBEeHHBIX pacTeHNIT 13 DTOTO perroHa.

Karouesbie caoBa: reoboTaHMYECKNe WMCCA€JOBaHNA, PaCTUTEAbHBIE COOOIECTBA, CeMeliCTBa
pacrennii, pAOPUCTUIECKUI COCTaB.

A. Ydyrys, M.T. Massimzhan, N. Abdolla, Z.T. Abdrassulova, S. Syraiyl
Al-Farabi Kazakh National University, Almaty, Kazakhstan

Features of the association of essential oil Artemisia schrenkiana Ledeb plant growing in southeast
Kazakhstan

Abstract. The article describes the features of the plant community of the territory where the plant
Artemisia schrenkiana Ledeb, which grows in the Urzhar District of Abai Kazakhstan region, is found.
The research work was carried out by Universal geobotanical methods. As a result of the study, the
authors, with a comprehensive analysis of the microclimatic state, terrain structure and flora
composition of the territory where the Artemisia schrenkiana Ledeb plant grows, described 163 plant
species belonging to 116 genera in 31 families from the plant community. In the areas where the plant
Artemisia schrenkiana Ledeb grows, the following five families predominate in terms of the number of
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species: the family of Poaceae or Gramineae, a family of Compositae Giseke, A family of Chenopodiaceae
Vent, a family of Leguminosae Juss, a family of Boraginaceae Juss. Plants in the studied community were
classified according to their useful properties as follows: 157 species of cattle, 38 species of medicinal
plants, 5 species of poisonous plants, 10 species of essential oil plants, 3 species of rotting plants, 3
species of ornamental plants. Currently, no external factors have a strong negative impact on the plant
community in the teritorry of the Urzhar district, where the medicinal plant Artemisia schrenkiana Ledeb
grows. In the future, it will be possible to collect reserves of useful and medicinal plants from this
region.
Keywords: geobotanical research, plant community, plant families, flora composition.
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PaspaboTka OmocyOcTpaTa Kak CTMMYyAsITOpa pocTa AAsl BbIpaliyiBaHIs
OpraHMYIecKNX BUAOB C€AbCKOXO3SIVICTBEHHBIX KyAbTYP

AnnpoTanust. 3azpsstenue okpyskatouLeil cpedvl, IHep20eMKOCb NPOUE00CHI6A MUHEPAALHBLX
y000peHuii, NOCAeOCHEUS 2A00ANUSAUUY IKOHOMUKU NPUBEAU K HOUCKY AALINEPHATNUBHBIX
cucmem 6edeHUs CeAbCKOz0 X03AUCMEA, OPUEHMUPOSAHHBIX HA OUOAOUSAUUIO 3eMACOCALS,
paspabomxy akoAOzuHeCKU 0e30MACHDIX 1MeXHOA0ZULL 6030eAbIBAHUS  CEAbCKOXO03AUCTNEEHHbIX
KYAVIYp HA OCHOGE NpPUMEHeHUs COGPeMeHHbX (POopM Op2aHuteckux u OaKmepuarbHuLx
yoobpenuii. Komnaexcrnoim peuieruem npooremvl noddepxkanus 0aranca numamerbHulx
éeulectms 6 1o46e S6AAEMCA  UCHOAL306aAHUE Ouoopzanuteckux yoobpeutl, YAYUULAIOULUX
azpogusueciue c60iUCHEaA NOUEDL, 0002aUAIOULUX ee MAKPO- U MUKPOIACMEHMAMU, COUETATOULUX
CnocoOHOCHIbL YAYHULATND MUNHEPAAbHOE NUMAHIE PACHEH UL, GUKCALUT0 AMMOCPHepHOoz0 asoma, a
maxke CMUMYAUPOSAMs PoC U paseumue pacmeHuil.

B dannoii pabome uccaedosaro pocmcmumyAupyroujee AusHue OuocyOcmpama Ha cemeHax
0p2AHUYECKUX CeADCKOXO3STCHEEHHDIX 6U0AX MAKUX KYALIYP, KAK NUEeHULA, YeHeculid, 20pox u
epeuxa. O0vekmom uccAedosanuti s6AsAcs OuocyOcmpam, cocmoswyuti u3 Ouonpenapama
(Saccharomyces cerevisine Z4 Y-RKM 0843, Lactobacillus casei 12/2C B-RKM 0844,
Streptomyces collinus P1 Ac-RKM 0845) u nasosnvix cmokos kpyniozo pozamozo ckoma. Ilpu
UCCAeDOBAHUY  YCMAHOBAEHO POCTHCHUMYAUPYIOLee BAUSHUE OUOCYOCHMpama HA 6CX0XecHlb
ceman u ux pocmosvle noxasameru. 10%- u 50%-viii pacmeopvl Ouocybcmpama YAyHuLaAu
6CX0Kecmo U npopacmarue cemaH pacmenuii no cpasteruto ¢ 25%-vim pacmeopom. Jarrvtii
buocybcmpam MoxHO pexomendosamy Kax IKOAOZUUeCKY 0e30NaACHbLI CIUMYASMOp pocma npu
BOIPAULUBAHUL OP2AHUNECKUX 6UJ06 CEADCKOXO3ALICHIBEHHDLX PACTHeHUI.

Taxum 06pasom, npumererue OUOOP2AHUUECK020 YOOOpeHUS HA OCHOSE POCTHCHIUMYAUPYIOULUX
MUKPOOP2AHUIMOE NPU GLIPAUUEAHUY CEALCKOXO3AUCHBEHHDIX KYALIMYP NO360AAeN CHUSUIMD
XUMUHECKYI0 HAZPY3KY HA IKOCUCTHEMDL, A MAKXKe Npusoourn K nosbluleHu1o YpoxauHocmu u
NOAYHeHUI0 IKOAOZUUECKU YUCTOLL CeAbCKOXO03AUCTEEHHOL NPOOYKULU.

KaroueBble caoBa: opzanuueckue —CeAbCKoxo3slicmeentvle KyAvbmypul, —Ouocybcmpam,
POCHICHUMYAUPYIOULAS AKIMUBHOCHI, 8CX0KECTb, NPOPACTHAHUE CEMH.

DOI: 10.32523/2616-7034-2022-141-4-37-44

BBeaenue

DKOA0THYECKOe 3eMaeeale IIpealiolaraeT IIMPOKOoe IpYMeHeHNe OPTaHMYecKUX YA00peHuii,
OuorpernapaTos, IPUPOAHBIX MEAMOPAHTOB, BDHEPIO- U  pecypcocOeperaionux TEeXHOAOTUN
BO3JeABbIBaHNs, HaIpaBA€HHBIX HA COXpaHeHMe eCTeCTBEHHOIO IL1040POAMsS IIOYB, IIPUPOAHBIX
DKOCHUCTEM, IIOAYJeHMe DKOAOTMIECKN YMCTON IPOAYKINM U SBASETCS IepPCIeKTUBHON (popMoit
Xo3sticTBoBaHMsI [1-4].

B crpamax ¢ pa3sBUTONl HKOHOMHUKON OOABIIIOe BHNMMAaHME VAEASEeTCS HKOAOTMIECKN
OpraHM4eckoMy 3emaeAeAnio, KOTOpoe IpejycMaTpuBaeT OTpaHMYeHMe WMAM TIOAHBI OTKa3 OT
UCIIOAB30BaHNsI MUHEPAAbHBIX YAOOPEeHMI M XMMUYEeCKUX CPeACTB 3alllUThl pacTeHuil (IecTUIAOB),
OKa3hIBAIOIINX He0AaronpusATHOe BO3JAeNCTBMe Ha OKPYXKAIOIIylIo Cpely ¥ HaKallAMBaIOIIUXCS B
OCTaTOYHBIX KOAMYECTBaX B CeAbCKOXO3ACTBEHHOM ITPOAYKITUA.
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Aas PopMmpoBaHUs BBHICOKOTO M KadeCTBEHHOTO YpOXKasl CeAbCKOXO3SVICTBEHHBIX KyABTYP
CeAbCKOXO3SJICTBeHHBIe TOBAapOIIPOM3BOAUTEAN IHPeANOYUTAIOT MCII0Ab30BaTh OMOyg00peHus u
Ouonpernaparsl. Y 400peHNs HallOAHAIOT IIOYBY AOIOAHUTEABHBIM CTPYKTYPUPYIOIIMM MaTepuaaoM.
buonpenaparel,  cogepKamme — JKUBBIe  KyABTypBl — CIIelIMaabHO  OTOOpPaHHBIX  ITOAE3HBIX
MMKPOOPTaHU3MOB C 3a4aHHBIMM KOHTpOAMpyeMbIMU cBolicTBamu [5-10], obecriednBaioT IOBBIIIEHNE
¢ PpexkTuBHOCTM PYHKIVOHUPOBAHMS AEATEABHOCTY MUKPOQPAOPH KOPHEOOMUTaeMON 30HBI ITOYBHI,
pu3ocdepsl 1 KOPHEBBIX crcTeM pacreHuit [11-14].

Takmm o00OpasoM, 1eapl0 AAHHOTO MWCCAeAOBAHMS —SBAAAOCh u3ydeHue 5PPeKTUBHOCTH
IpuMeHeHNus pa3paboTaHHOrO OmocyOcTpaTa 441 OLIeHKU POCTCTUMYAUPYIOIIel aKTMBHOCTU CeM:H,
TaKMX CeAbCKOXO3ICTBEHHBIX KyAbTYp, KaK IIIIIeHNIIa, YyedyeBNIia, TOpox, rpednxa.

Martepuaabl 1 METOABI MICCA€AOBAHWSI

OObekToM Mccael0BaHUIL ABASAACS OmocyOcTpat, coctosmumii u3 Omomnpenapata (Saccharomyces
cerevisiae Z4 Y-RKM 0843, Lactobacillus casei 12/2C B-RKM 0844, Streptomyces collinus P1 Ac-RKM 0845) u
HaBO3HBIX CTOKOB, ITOAy4YeHHBIX OT MoaouHON ¢epmbl TOO «Enbex» (Illopmandunckuii paiion,
Axmorunckas ooaacmo, PK).

Vccaeayemble KyABbTYpBI BRIpAIIUBaAy B SKUAKUX MUTaTeAbHbIX cpegax (MPC u Cabypo OyaboH)
Ha 1merikepe Innova 44-R, 2008 (CHIA) npu cooTseTcTByIOIIel TeMmiieparype. Aas noaydenus >XKuAKOM
dpaxiy HaBo3HBIe CTOKM IeHTpudyruposaanu Ha neHtpudyre npu 4 000 06/30 mun. buonpenapar
pasBoAMAN B XKUAKON HaBO3HOM ppakumm Aas noayderns 10 %-, 25 %- u 50 %-ro BoaHOTO pacTsOpa
HuocybOcTparta, KOTOPBINL B AaAbHEIIIeM UCII0Ab30BaAn AAs OIIeHKM POCTCTUMYAUPYIOIeil aKTUBHOCTI.
B KauecTBe MCIIBITYeMBIX CeMSH A5 U3Yy4eHNsI pOCTCTUMYAUPYIOIIell akTMBHOCTY OmocyOcTpaTa Oblan
JICIIOAB30BaHbl CeMeHa OpPTaHMJeCKUX CeAbCKOXO3AVCTBEHHBIX KyABTYp: MIIeHUIIa, Tpedyxa, rOpoxX U
gyeyepuiia. Ilocae cyrounoro samaumpaHms ceMeHa IO 5 INTYK pacKAadblBaaMl Ha YBAa>KHEHHYIO
¢uarTposaabHyio Oymary B yamkax [lerpu. Bee yamkm exxeAHeBHO yBAQXKHAANM PaBHBIM KOAMYECTBOM
6uocybcTpara 110 5 Ma. B KOHTpoAe 1crnoab308aau BOAOIIPOBOAHYIO BOAY. DKCIIEpUMEHT IIPOBOANAN B
TedeHue 14 gHen, yauTeIBaau KOAMYECTBO IPOPOCIINMX CeMsIH B OIIbITe U KOHTpo4e [15-16].

OOcy:xaeHne 1 pe3yabTaThl MCCAe AOBAHWS

M3BectHO, 4TO MHOTME DaKTepUM B pe3yabTaTe CBOeN AesATeAbHOCTU IIPOAYIIUPYIOT MeTaOOAUTHI.
Muorue 13 HUX SABASIOTCA OMOAOTMYECKM aKTMBHBIMM BellecTBaMM M IIOAO0XKUTEAbHO BAMSIOT Ha
npopacranue ceMsH 1 (OpMUpPOBaHME IIPOPOCTKOB OOABIIMHCTBA 34aKOBBIX KYABTYP, OBOLIHBIX
pacTeHni1 U TEXHUIECKNX KyasTyp [14-15].

ITo aaHHBIM psiga POCCUIICKUX U 3aPYOeSKHBIX YUeHBIX, OMOKOMIIOCTHI CIIOCOOCTBYIOT YAYYIIIeHIIO
arpou3NyYecKX CBOVICTB IIOYBBI, OOOTAIalOT ee MaKpo- UM MMKpodJAeMeHTamu. Takum oOpasoM,
pa3paboTaHHBII M CO34aHHBIN OMOCyOCTpaT Ha OCHOBe Omollperiapara 1M OMOKOMIIOCTa B KadyecTBe
O1moy00peHnsi MOXHO CYMTaTh aKTyaAbHBIM HaIpaBAeHNEM B CeAbCKOM XO3SJCTBe, TaK KaK OH
yAydiiaeT ¥ oOoramjaeT IO4YBYy BCEMM HEOOXOAMMBIMM OMOAOTMYECKM aKTMBHBIMM CBOMCTBAMU U
BeIeCTBaMIL.

Paspaborannbiit  OmocyOcTpaT ©OBIA  HpOBEepeH Ha  POCTCTUMYAMPYIOIIYIO — aKTUBHOCTb.
Pocrcrumyanpylomast akTMBHOCTh O1ocyOcTpaTa Oblaa MCcCAeA0BaHa Ha CeMeHaxX 3ePHOBBIX (IIIIIeHMIIa),
DO0OBBIX (TOpOX, YedeBnIia), TPEYNIIHLIX (Tpednxa) KyAbTYp.

[Tpy msygeHnn pocTCTUMYANPYIONIel aKTMBHOCTY CeMsH ObLAM MCcroAb30BaHbl 10%-11, 25%-11 n
50%-11 pacTBOp HMOCYOCTpaTa.

AHaau3 pe3yabTaTOB MCCAeAOBAaHUSA IIOKa3al, 4YTO OOpabOTKa CceMsH OpraHM4YecKmux
CeAbCKOXO3JICTBeHHBIX BUAOB KyABTYP MUCIIBITYeMBIM OMOCYyOCTpaTOM OKa3ada CyIlleCTBeHHOe BAUIHIe

38 Ne 4(141)/2022 .H. Tymunes amvindazor EYY Xabapurvicol. Buoroeusavik eviaotmdap cepuscol
ISSN(Print) 2616-7034 eISSN 2663-130X



I'.H. Bucetiosa, 3.C. Capmypsuna, K.b. Paxuwes, K. 4. 3axapvs, A.K. Paxuuesa

Ha ITOKa3aTeAM KayecTBa CeMsH — DHepIUIO IIpopacTaHus 1 BcxoxkecTs. [To pesyabsraTam mccaeaosaHmii
CeM:H Ha yaIllKax ycTaHoBAeHO, uTo 10%-11 pacTBop OmocyOcTpaTa 641aronpusATHO BAMSAET Ha BCXOXKECTh
CeMsH IIIeHMIIBI, Tpeunxy 1 4dedesunpl. IIpym obOpaboTKke ceMsAH MIINEHMIIBI U TPeYUXyU PacTBOPOM
OuocyOcTpaTa BCXOXKeCTh ceMsH Tmosbicmaack Ha 100% mo cpasHenuio ¢ xoHrpoaem (80%). Ilpu
00paboTke ceMsH yeueBUIIbl pacCTBOPOM OmocyOcTpaTa BCXOXKeCTh ceMsiH coctasuaa 80%, Tak ke Kak B
koHTpoe (80%). Oanako rmpu oOpaboTKe ceMsH ropoxa IPOIEeHT BCXOXKeCTU CHUBMACSA B CpaBHEHUU C
KOHTpoaeM 1 coctasua 20% (pucyHox 1).

ITpn obpaboTke ceMsH IIeHUIIB 25%-bIM pacTBOpOM OmocyOcTpaTa BexoxkecTh cocrasuaa 20%,
TO ecTb MeHbllle, yeM B KoHTpoae (80%). IIpm oOpaboTke cemMsH 4YedeBMIIBI, TOpOXa M TIpPednxu
BCxoXKecTh coctaBnaa 40% B cpaBHeHnu ¢ KoHTpoaeM (80%).

ITpn npumenennn 50%-ro pactsopa OmocyOcTpaTa Ha ceMeHaX I'peuMXy U IIIeHMIIbI BCXOXKeCTh
ceMsH cocrasuaa 80%, Ha ceMeHax YeueBUIIBI BCXOXKeCTh cocTrasuaa 60%, Ha ceMeHax ropoxa IIpOLIeHT
Bcxoskectn coctaBna 20%, Toraa Kak B KOHTpOJe MPOLIeHT BexoxkecTu coctasua 80%.

120%
100%
80%
60%
40%
20%
0%

10% p-p 25% pp 50% p-p Kontpoib

Konnenrparust 6uocyocrpara, %

B | JTmenumnia ™2 YeyeBuna 3Topox ™4 I'pednxa

Pucynok 1. IIponieHT BCX0OXXeCTU M IIpOpacTaHMs ceMsTH, 00paboTaHHBIX 6MOCyOCTpaTOM

Taxkum oOpasoM, pesyAbTaThl MCCAeJ0BaHMII ITOKa3aAu HEOAHO3HAYHOCTh BAVMSHUS Pa3ANIHBIX
pactBopos Onocydcrpata (10%, 25%, 50%) Ha BcxoXKecTh U IpOpacTaHye CeMsH OpPTaHNMYecKNX BUAOB
CeAbCKOXO3AMCTBeHHBIX  KyabTyp. 10%- m  50%-b1it  pacTtBoppl  OmocyOcTpaTra  ITOKazaau
pocrcrumyanpytomuit 9Qp@PeKT yKe Ha CaMBIX PaHHUX CTaAWAX PasBUTU:A pacTeHMil, HauyMHas C
IpopacTaHms ceMsH. 25%-bIl1 pacTBOp OMocyOcTpaTa He OKa3blBaA POCTCTUMYAMPYIOIIETo AeCTBI Ha
IIpopacTaHye U BCXOXKeCTh CeMSTH.

Ha pucynkax 2 m 3 moxasaHbl IepBBHINI U YeTHIPHAALIATHI AeHb O0OpabOTKM CeMsH IIMTeHMITHI
OurocyocTpaToM.

Nel “Thwennna

Nel —Tluernna Nel —flmennua

Kowmpore
1ok focmbop 257, pam‘)@"/l 14 Z /"’”wga L’
-
10% p-p 25% p-p 50% p-p Koutpoanb

Pucynoxk 2. O6paboTka ceMsiH nmeHNIbI OMocyocTpaTom (1-11 AeHb 9KCIIepUMeHTa)
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Pucynok 3. O6paboTKa ceMsIH mImeHNIIBI 611ocyocTpaToM (14-11 4eHb 9KCIepyMeHTa)
3akao4deHe 1MccaeA0BaHMISI

s BBIIIIECKa3aHHOTO OBLAO ycTaHOBAEHO, uTO 10%- 1 50%-b1i1 pacTBOp OMOCyOCTpaTa yAydInaloT
BCXOXKECTb U IIpOpacTaHMe CeMSIH CeAbCKOXO3SMCTBEHHBIX KyABTYp IIO CpaBHEHMMIO C 25%-BIM
pactBopom OmocyOcrpaTa. Takum obpasom, OmocyOcrpaTt pasHon KoueHTpaummu (10%, 25%, 50%)
MO>KeT OKa3bIBaTh KaK CTMYAUPYIOMINIA, TaK ¥ MHIMOUpyIonmit 5¢p¢peKT Ha SHePIUIO IIPOpaCTaH U
BCXOXKECTh CeMsH IIIIeHMIIBI, YeueBMIIBl, ropoxa M TIpedmxu. B gaHHOM cayuae 25%-bIil pacTBOp
OuocyOcTpaTa OKa3blBaad MHITIOMpPYIOIIee AeCTBIe Ha BCXOXKeCTh ceMsiH, a 10%- m 50%-bl1if pacTBOPEI
6uocyOcTpaTa HMPOABUAY POCTCTUMYAMPYIOITYIO aKTUBHOCTD.

Taxum oOpasom, AaHHBIN OMocyOCTpaT IepCrIeKTUBEH AAsl TOBBIIIeHNs I1A0A0POAUs II0YB,
CTUMYAUPOBaHUs POCTa CeMsAH I pacTeHMil, CIIOCOOCTBYIOIIMX ITOBBIIIEHUIO YpoOXKas B CeAbCKOM
XO3AMCTBe, CAYXKUT aAbTepHAaTUBHBIM 3aMellleHleM MMHepaAbHBIX YAOOpeHUili ¥ MOAy4eHUIO
HKOAOTMYECK! YMCTOM OpraHN4YecKol ceAbCKOX0351ICTBEHHON ITPOAYKIIVI.

®unancuposanne. Hacrosmas nydbankanms ocyilectsaeHa B paMkax Iloanpoexra APP-PSC-
II-18/001P «BHeapeHne 3eaeHON TEeXHOAOTMM IIO IPOU3BOACTBY OMOCYOCTpaTOB AAsl BBIpalMBaHIA
OpTaHMYECKIX CeAbCKOXO35VICTBeHHBIX KyAbTYp (MIeHNnIla, YedeBuIla, TOpOX, HyT, A€H, paric U ApyTue),
COOTBETCTBYIOIINX eBPOIeICKUM CTaHJapTaM OPTaHMYeCKOTO 3eMAeleAls], C peaausalyieil Ha DKCIIOpT
U COIYTCTBYIOIIel ©Oe30TXOAHOM TeXHOAOIMel IIPOM3BOACTBA IIOACTMAOYHOIO MaTepuaja AAs
MO/0OYHO-TOBapHEIX ¢pepM», puHaHCHpyeMoro B paMmkax IIpoekra «CtumyanpoBaHue MpoOAyKTMBHBIX
VMHHOBaIINI», TogAep KuBaeMoro Bcemupueiv bankowm n Ipasuteanctsom Pecriyoankn Kaszaxcran.
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Aybia MIapyalmblABIFbI AAKblAAapPbIHBIH OpTaHMKaAbIK TYpAepiH ecipy yIIiH ecy
CTUMYASITOPBI peTiHae OMOCyOCTpaTThI 33ipaey

Angarma. Kopiaran opTaHbIH AacTaHybl, MMHEpaAAbIK THIHAWTKBIIITap ©HAIPiCiHIH ®Heprus
CBIIBIMABIABIFEI, HKOHOMMKaHBIH >kKahaHAaHYBIHBIH caajapbl eriHINiAIKTI  OMoAorusAAaHABIPYFa,
OpraHMKaABIK >KoHe OaKTepUsAABIK TBIHAMTKBINTApAbIH Kasipri 3aMaHFbl HBICAHAAPBIH KOAJaHy
HeTi3iHAe aybla IapyalllbIABIFbl AaKblAAAPbIH ©CipyAiH SKOAOIMAABIK KayillCi3 TeXHOAOIMsAapbIH
asipaeyre OardapAaHFaH aybla IIapyalllbLABIFBIH KYPIisdyaiH OadamaAasl XKylieaepiH i3jeyre akeaAi.

TonplpakTarbl KOPEKTiK 3aTTapAblH Telle-TeHAITrH caKTay MaceJeciHiH KeIlleHAl IenriMi
eciMaiKTepAiH MMHepaaAbl KOPeKTeHyiH >KaKcapTy, aTMocdepaablK a3OTThl OeKiTy, COHBIMEH KaTap
eciMaikTepAiH eocyi MeH JaMyBIH BIHTalaHABIPY KaOiseTiH OipikTipeTiH OMOOpraHMKaAbIK
TBIHAMTKBIIITAapAbl KOAAaHy O0AbIN TaOblaaabl. by skymbicTa O1aaii, KachIMBIK, OypIIIaK >KoHe

BECTHMK EHY umetu A.H. Tysmuaesa. Cepus Buorozuneckue nayxu Ne 4(141)/2022 41
BULLETIN of L.N. Gumilyov ENU. Bioscience Series



Paspabomxa buocyocmpama Kax CmuMyASmopa pocma OASL 6blpauyuea s Op2aHuteckux 6ud06 CeAbCKOX03AUCHIBEHHBIX KYAbIYP

KapaKyMBIK CHUAKTBH JaKbladapAblH OpPTaHMKaAblK ayblAIapyalllblABIK TypAepiHiH TyYKbIMAapbiHa
O1ocyOCcTpaTThIH ecyiH BIHTAAaHABIPATHIH acepi 3eprreaai. 3eptrey HBICAHBI
O6uroaorusasikeHiMHeH (Saccharomyces cerevisiae Z4 Y-RKM 0843, Lactobacillus casei 12/2C B-
RKM 0844, Streptomyces collinus P1 Ac-RKM 0845) >xeHe ipi Kapa MaAAbIH Te3eK arblHAapblHaH TypaThIH
OuocyOcTpar 6044bl. 3epTXaHaAbIK 3epTTey OMOCYOCTpaTThIH TYKBIMHBIH ©HyiHe >KoHe OAapAblH oecy
KepceTKilTepiHe ©CyiH BIHTalaHABIPATBIH 9dCepiH aHBIKTaAbl. Aram aittkadga, 10% >xone 50%
6mnocybcTpar epitingici 25% epiTiHgire KaparaHAa aybLAIIapyamIbIABIK ©CIMAIKTePiHIH TYKBIMAAPBIHBIH
eHyiH >KakcapTTel. Bya OmocyOcTpaTThl ayblalllapyallblAbIK ©CIMAIKTEpiHiH OpraHuMKaAblK, TypAepiH
ecipy Ke3iHJe 9KOAOIUAABIK Ta3a ©Cy CTUMYASATOPHI peTiHAe YChIHyFa 00AaAbl.

Ocplaaiiiia, ap Typai JakplagapAbl  ecipy KesiHge o©Cy CTUMYyASTOpAapbl — HerisiHae
O1OoOpraHMKaAbIK, THIHAMTKBIIITEL KOAJaHy DKOXYylieaepre XMMMAABIK KYKTeMeHi a3aiiTyra MYMKiHAIK
Oepeai, cOHbIMEH KaTap 9KOJAOIMAABIK Ta3a ayblAIlllapyalllblAbIK ©HiMAepiHiH ©HiMAiAiri MeH carachiH
apTTRIPYFa 9Keaeai.

TyitiH ce3aep: opraHmnkaaslK Jakplagap, 6mocyOcTpar, ecy OeaceHAiAiri, OHTIIITIr, TYKbBIMHBIH
©HYI.
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Development of a biosubstrate as a growth stimulator for growing organic types of agricultural crops

Abstract. Environmental pollution, the energy intensity of the production of mineral fertilizers,
and the consequences of the globalization of the economy have led to the search for alternative farming
systems focused on the biologization of agriculture, the development of environmentally friendly
technologies for the cultivation of agricultural crops based on the use of modern forms of organic and
bacterial fertilizers.

A comprehensive solution to the problem of maintaining the balance of nutrients in the soil is the
use of bioorganic fertilizers that combine the ability to improve the mineral nutrition of plants, fixation
of atmospheric nitrogen, as well as stimulate the growth and development of plants. In this paper, the
growth-stimulating effect of biosubstrate on seeds of organic agricultural crops such as wheat, lentils,
peas, and buckwheat is investigated. The object of research was a biosubstrate consisting of a
biopreparation (Saccharomyces cerevisine Z4 YRKM 0843, Lactobacillus casei 12/2C B-RKM 0844,
Streptomyces collinus P1 Ac-RKM 0845) and cattle manure effluents. During laboratory research, the
growth-stimulating effect of the biosubstrate on seed germination and their growth indicators was
established. Namely, a 10% and 50% solution of the biosubstrate improved the germination and
germination of seeds of agricultural plants more than a 25% solution. This biosubstrate can be
recommended as an environmentally safe growth stimulator when growing organic types of
agricultural plants.

Thus, the use of bio-organic fertilizers based on growth-stimulating microorganisms in the
cultivation of various crops reduces the chemical load on ecosystems and also leads to an increase in
yields and the quality of environmentally friendly agricultural products.

Keywords: organic agricultural crops, biosubstrate, growth-stimulating activity, germination,
seed germination.
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Oco0eHHOCTH arpOTeXHUKN COAOAKN YPaabCKOW
B yCA0BMAX ceBepoO-BOcTOKa Kaszaxcrana

AmHOTanmst. Vccaedosarvl 603MOXKHOCHIU CeMeHH020 U 6e2etamueH020 pasmHoKeHUus COA0OKU
yparvckott (Glycyrrhiza uralensis Fisch) ¢ ueAvio noAyueHus pacmumeibHozo coipbs. B
aKcnepuMenme anpodoUposavl noCAOUHbLIE MAmepuarvl 6 6ude 00006, cemsi U Hepenkos,
cobpaiitivie 6 ecmecmeeHHblX YcAosusx npouspacmanus Ilasrodapckoii obracmu (noiimeritivie u
cmentvie Aanouwadmuot). Ha meppumopuu KX «Acviros» Enbexutunckozo ceabckozo oxpyza
Keresuncxozo pationa Ilasrodapckoir odracmu  3axaadviearucv 10 eapuanmos onvima, 6
KOMOpuIX Mecmuposarcs pasAudHblil nocadouHolii mamepuar u Ououap 6 xavecmse yooOpeHus.
Camuim npodyKmueHvbIM CHOCO00OM MOAYUeHUS Cbipbsl ObIA éapuanm 8, ¢ UCNOAL306AHUEM
Yepenkos cmenHuvlx 00pasyos u Ououapa 6 xaecmee yooOperus. AnpoOuposana mexHoA0zus
OMOAOXKEHUS  CHIAPOGOSPACHIHDLX — eCHIECTGeHHBIX  MACCUGOS  COAOOKU  OASL  CHIUMYAAUUU
gezemamu6ozo  pacnpocmparerus. OMOAAKUEAHUE NPUGAD K YEEAUHEHUIO KOAUHECTHEA
KAOHO6LX 1100€206 Ha paccmoaruy 00 2,5 m om mamourozo kycma. Ha paccmosnuu 0oavute, uem
2,5 M om mamouoz2o kycma HAOAI00AA0CH 3AMYXAH e 6e2eMAMIUEH020 NOMeHIUAAA.

Karouaesble caosa: corodka yparvckas, 0uouap, nocadka, noces, Hepenxu, naye.

DOI: 10.32523/2616-7034-2022-141-4-45-53

BBeagenmne

B nacrosimee BpeMms panHee HemspectHas ©OoaesHr COVID-19 (Corona Virus Disease 2019),
BBI3BaHHAs BUPYCOM TsKEAOTO OCTpOro pecnuparopHoro cuHapoMa SARS-CoV-2 (Severe Acute
Respiratory Syndrome Coronavirus 2) BbI3Bada TeKyIlyio nangeMmuio [1].

B 2020 roay xuraiickue ydeHble 13 IIeKmMHCKOro yHuBepcuTeTa 3asBIAM, YTO KOPEHb COAOAKM
MoxeT 9pdektuBHO npuMeHAThcsa Npu aedeHunr COVID-19. OObsAcHsAeTCA DTO TeM, YTO OAMH U3
KOMIIOHEHTOB ~KOPHs, IIpMMEHseMbIll B KUTACKOM TPaAULIMOHHON MeAUIIHe, UMUTUPYyeT
uHTep(pepOHBI, TEM CaMbIM IIOMOTas OpraHu3My 0OpoThes ¢ BupycoM. ViccaeaoBanne mposoauaoch Ha
Mbimax [2]. dannble 00 adpdexktusHOM 0a0KmpoBaHnu pernankanyuy supyca COVID-19 sTopmuHbIMUI
MeTabOAUTaMM COA0AKH, yIOTpeOAseMOIll B BIAe Jas, OIlyDAMKOBaAM HeMelKie yueHsle [3].

ITocae pacrraga CCCP cripoc Ha COA0AKY pe3KO COKpaTUACH, IepecTaan padoTaTh 3aBOABI 110 eé
nepepabotke. C 04HOII CTOPOHEI, TO CIIOCOOCTBOBAA0 BOCCTAHOBAEHUIO €CTEeCTBeHHBIX YTOAMI COAO0AKH,
1 e€ pecypchl IpeBbicuan yposeHb 1991 roga, ¢ Apyroit - gaAbHelIye HaydHble MCCA€AOBaHUS IIO
IIPOM3BOACTBEHHOMY BbIPAIIMBAaHUIO KOPHS COAOAKI CTaAM HeaKTyaAbHHI [4, 5].

B mocaeanue gecATnAeTI Ka3aXCTaHCKMMU YI€HBIMI IPOBOASATCS MacIITaOHbIe 1cCAe]0BaHI I
pas3pabaThIBAIOTCS  pa3ANdHbBIe peKOMeHJAllMM M MeTOAUKM II0 BBIpAIIMBaHMIO ¥  3arOTOBKe
AeKapCTBeHHBIX pacTeHmil, MMelomuxcsl Ha Teppuropun Kasaxcrana, B ToM uncae n coaoaxu. beran
BBIABAGHBI €€  XO3AJCTBeHHBle, 9KOAOTMYecKme, (PUTOIIEHOTHYeCKre 1  OMOIleHOTIYecKue
XapakTepuctuku [6, 7, 8].

OcnoBHasl yacTh I1A0majeil KOpHs coaoAku B IlaBaogapckoit obaactu IpUXOAUTCA Ha A0AIO0
AVIKUIX apeaJoB e€ IIpoM3pacTaHus, II0DTOMY COOp KOPHS COAOAKM IIPOMCXOAUT Ha MecTax ero
€CTeCTBeHHOTO ITPOMCXOXKAEHNS.

VccaepoBanus 1o gaHHOM TeMme HauaTel asTopamu B 2011 roay B pamkax ¢punancupyemort HVP
«/IHBenTapusanusa  AeKapCcTBeHHBIX pacTeHmii IlaBaogapckoit  obaacTm M HepCHIeKTUBBI  MX
UICIIOAB30BaHN B (papMarieBTIIeCcKOll IPOMBIILAeHHOCTI» (2011-2014), Tocae 3aBepIieHns
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OcobeHHocmu azpomexHuxKu COAOOKU ]/pll/\bCKOlZ 8 YCAOBUALX Ce6epo-60CTMOKA Kasaxcmana

KOTOpOJ paOOThI B TeyeHNUe IIATU AeT BeAMCh Ha MHMIMaTUBHBIX Havadax (2015-2020). B 2021 roay
HpPOAOAXKEHBI B (1)I/IHaHCI/IpyeMOI7I MOH PK HWNUP «V3yyeHne MHTPOAYKIIMOHHOIO ITOTEHIIMAAa
AVKOPaCTyIIMX /A€KapCTBEHHBIX pacTeHmMII ceBepo-BocToKa Kaszaxcrana» ¢ Ie4bpl0 OpraHM3aLUn
YCTOMYMBOTO A€KapCTBEHHOTO pacTeHneBo/cTsa B IlaBaosapckoit obaacru.

B npupoaHo-kaAMMaTH4ecKnX ycAOBUAX ceBepo-BocTouyHOro Kasaxcrana coaodka ypaabckas He
BEIPAIMBAETCS B IIPOMBIIIAeHHBIX MacmTadbax. CriocoOs! IoceBa ceMsIH U pa3MHOXKeHIe BereTaTUBHBIM
myteM coaoaku ypaabckont (Glycyrrhiza wuralensis Fisch) B mpomsBoAcTBeHHBIX MaciiTabax AA4s
OopraHu3alM yCTOMYMBOIO A€KapCTBeHHOIO pacTeHNeBOACTBa MaAOWU3y4deHbl AU HUKeM He M3ydaANCh.
B cBs13u C BBIIEN3A0KeHHBIM pa3paboTKa CUCTEMBI IIPMEMOB BO34eABIBAHINS AQHHOTO A€KapCTBEHHOTIO
pacTeHus! SIBASIETCS IIePCIIeKTUBHBIM HallpaB/AeHNEeM.

Hayunas nosusna. Briepsrle 445 ycaosuii cepepo-BocToka Kasaxcrana paspaboTraHa KOMILAeKCHas
cucTeMa arpOTeXHUKM BRIpalllVBaHNs HePCIeKTUBHBIX A4S UHTPOAYKINY B IIAaHTAIIMOHHYIO KyABTYpPY
AVIKOpACTYIIUX BUAOB AJeKapCTBeHHBIX pacTeHmil. Bmepsoie gaa crennoit 3oHbl  Kasaxcrana
arpoOMpoBaHa TEXHOAOTMS BOCCTAHOBAEHNSI BTOPMYHO 3aCO/A€HHBIX IIOYB MeTOAOM (PUTOMEeANOpaInm
Ha OCHOBe BO3JeAbIBaHUA COAOAKM ypaabckon (Glycyrrhiza uralensis). Briepsblie Aas permonHa
paspaboTaHBl peKOMeHJalMM II0 IIAaHTAlMIOHHOMY BBIpPAI[MBAaHMIO, 3arOTOBKe I XpaHEHUIO
IIepCIIeKTUBHBIX BIAOB pacTeHNII C YIETOM MeCTHBIX OCOOEHHOCTeIl arpOIIPOMBIIILIEHHOTO KOMILA€eKca.
Lleav uccaedosarius: pa3pabOTKa arpOTeXHMKN BBIPAIIMBAHMSA COAOAKM YpPaAbCKONl B IPUPOAHO-
KAMMaTHYeCcKIX yCAOBUX ceBepo-BocTouHoro Kasaxcrana.

MeTOAOIIOI‘I/Iﬂ nccaeaA0BaHMsA

Mecto nposegeHnst Hay4HO-MCCAeAOBaTeAbCKOM paboTsl: ITaBaojapckas obaacts, KeaesnHckumii
paiioH, okpecrHOCTHU ceaa Baanxanos, N 53° 42' 29,8, E 0,75° 46' 58,5".

[ToyBa OIBITHOrO y4yacTKa: TEMHO-KAIITaHOBBIN CYTAMHOK C CePO3eMHBIM IIAOTHBIM caoeM 5-30
CaHTUMeTPOB. PacTuTeAbHOCTD yJacTKa: TUITYaKOBO-KOBBLAbHO-O0TaTO-pasHOTpaBHasl AyToBasi CTellb.

A5 cpaBHUTEABHOTO aHaAM3a CIIOCOO0B MOCaAKM COAO0AKN YPaAbCKOM ObLAO pelleHo U3YIUTh e
CTeITHbIe U TIOVIMeHHble 00pasIibl. bplau 3ar0TOBAEHBI ITOCaJ0UHbBIe MaTepuaAabl B Buje 0000B, ceMsH 1
JepeHKOB, U3bAThIe U3 eCTeCTBeHHBIX daHAImadToB mpouspactanus B roime Ilasaozapckoro paiiona u
B crermn JKeaeanHckoro parioHa. OmbIT 3akaagbiBaacs 110 Metoguke b.A. docniexosa [9].

OIbIT MPOBOANACA COTAACHO CXeMe IT0CagKy C BHeceHUeM 1 Oe3 BHeceHUs yA00peHus (6modap),
KOTOpas npeacrapaeHa B Tabaniie 1. Ha ombiTHOM ydacTke Obla0 3aaokeHo 10 BapmaHTOB CrIOCOOOB
IoceBa U TIOCAAKM COAOAKM YpaabCKoOl. B KaXXaoM BapmaHTe M3y4aAucCh CTeIHBIE U ITOVIMEHHbIe
oOpasnsl. Ilepea mocaaxoil ceMeHa OTAeABHBIX CTEITHBIX M IOVIMEHHBIX 0Opas3IioB ObLAM OYMIIIEHBI OT
©000B, 110CA€e DTOTO YacTh CeMsIH I10ABepraach CKapuQpUKaIum.

Tabamiia 1
Cr1oco0bI moceBa ¥ OCaAKM COA0AKH YPaabCKOM
Howmep Bua nocagounoro Mecro o6opa obOpas1ia Ncnoansosanne
BapMaHTa Marepuala yAoOpeHns (6uouap)
OITBITa
1 BoOwr CTellb bes sHecenm:t
roiiMa yAoOpeHnms
2 BoObI He ounIIeHHBIE CcTeIlb
roiMa
3 Yepenkn CTeIlb
roniMa
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4 CemeHa CTeIlb
HecKapuQpUIPOBaHHEIE omMa
5 Cemena CTeIlb
cKapupUIpOBaHHBIE roiiMa

6 Bo651 CTeIb C BHeceHmneM ya00peHne
rmomMa
7 BoObI HeounIIIeHHEIE CcTeIlb
mornMa
8 Yepenkn CTeIb
mornMa
9 Cemena CTeIb
HecKapupUIpOBaHHbIE IorMa
10 Cemena CTeIb
CKapuUIIMPOBAHHbIE omMa

ObpaboTka OIBITHOTO ydYacTKa HpoBojuaach Ha rayomny 20 cMm. 3aTem Oblau OIlpeJeAeHbl U
OrOpO>KeHbI IpaHnLbl AeAsHOK. [Laomaap aeasHOK coctasuaa 2 M2 Kakayio 4easHKY 4eAnAu Ha ABe
JacTy, B 0O4HOI OOPO3AKe BhICAa’KMBAAV CTEIIHble 0Opa3Iibl, a B APYIYIO IIOJIMeHHbIe. PaccTosiHIe MeXKAy
HoposakaMu cOCTaBMA0 55 CM, a pacCTOsIHIE MeXAy AeAsHKamuy — 70 cm.

OaHOBpeMeHHO B KOHIle TpeTheil geKaabl ceHTsA0pst 2020 r. OblA 3a105KeH I10A€BOV OMBIT IIO
arpoTeXHMYeCKOl CTUMYASALIUN BereTaTMBHOIO PacIpOCTpaHeHNs KOPHell COAOAKM B eCTeCTBEHHBIX
yCcAOBUsIX HpouspacraHmsa. /As1 OMOAOXKeHM:SI eCTeCTBeHHBIX MaAacCUBOB COAOAKI ypaabCKON U
CTUMYASLIUN €€ BereTaTMBHOIO PacIpOCTpaHeH!sI OCEHBIO IIPOBOANAN pa3pe3aHlie CTeIIHO AepHIHBI
MOAM(UIMPOBAHHEIM 0€30TBaABHBIM TPAKTOPHBIM IL1yTOM Ha rayomny 30 cm.

OO6cyxaeHune

Aas oneHnBaHns dPPEeKTUBHOCTU Pa3ANMYHBIX CIIOCOOOB ITOCEBa M IMOCaAKU COAOAKM 23 MIOAs
U3MepsAY KOAMYeCTBO U BBICOTY I100eroB B KaxkKAoM n3 10 BapuanTos onbita (Tabaniia 2).

Tabamria 2
Onmcanne passutmst O0OpasioB COA0AKM ypaabckoii, 2020-2021 rr.
Koangecrso no6Geros, mr u | CpeAHsis BBICOTa IIOOETOB,
o ITaoaonorenne,
Bapuanrst HPVKIBAEMOCTD, % ™M
OTMeyeHBl | He

OIIbITa -

CTEITHbIe TIOVIMEHHBIE . OTMeEYeHbI

CTeIIHbIe IOIMEeHHEbIEe

mwr. | % IIIT. %
1 9 36 8 32 25+1,1 11+0,7 He OTMeYeHbI
2 7 20 5 20 17+1,5 9+1,0 He OTMedeHbI
3 40 67 36 60 34+1,9 15+1,6 OTMeJeHEbI
4 15 45 9 28 23+1,3 13+0,8 He OTMeYeHbI
5 4 12 3 10 22+1,4 10+1,7 He OTMeYeHbI
6 11 44 8 32 37+1,8 17+2,4 He OTMeYeHbI
7 11 33 10 40 40+1,2 22+1,6 He OTMeYeHbI
8 54 90 43 72 54+2,3 26+2,0 OTMEUYeHBI
9 10 30 10 30 24+19 14+0,8 HEe OTMEYeHbI
10 20 60 12 36 32+2,0 14+0,9 HEe OTMEYeHbI
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PesyabraTel 1okasaau, 4To COA0AKa ypaabCcKas Aydllle pasBuBadach IIpU BereTaTUBHOM CIIOCOOe
rnocepa Ha 3-M M 8-M BapmuaHTax omnbiTa. Tak, Ha BapmaHTe ombiTa No3 0Oe3 BHeceHmMs1 Omodapa
HanOoAbIllee KOAMYECTBO MPYIKUBIIINXCS IT0OETOB OTMeYeHO Ha CTelHBIX oOpasmax — 40 mrT. (67 %), Ha
IOMIMeHHBIX oOpasmiax — 36 mrT. (60 %). CpeaHsisa BbICOTa ITOOETOB B OIBITEe cocTaBuaa 34+1,9 cm Ha
cTernHbIX oOpasiax 1 15+1,6 cM Ha IOMIMeHHBIX OOpa3Itax.

Ha Bapmante ompita No8 ¢ BHeceHmem Omodapa, HpU BereTaTMBHOM CIIOCOOe IIOCeBa,
MaKCMaAbHOE KOAMYECTBO ITOOETOB CTEIHBIX 00pasios cocrasuao 54 mr. (90 %). Ha moimenHBIX
oOpasnax MaKCMMaabHOe KOAMYecTBO cocTtasuao 43 mr. (72 %). CpeaHsAs BBICOTA pacTeHIN
BapblpOBaJa Ha CTeIIHbIX oOpasiiax ot 24+1,9 g0 54+2,3cMm, B mtoiiMeHHBIX oOpasnax or 14+0,9 a0 26+2,0
cM. MakcnmaapHasi BbICOTa pacTeHns Oblaa OTMedeHa Ha 8 BapMaHTe KaK Y CTeIIHBIX 00pas1ios — 56,3 cM,
TaK I y IOMIMEHHBIX — 28 cM, Ie criocod 1mocesa Obla BeretaTusHbIN (Pucynok 1).

Mcxoass M3 TIOAyYeHHBIX pe3yAbTaTOB, KOPeHb COAOAKM IieJecooDpasHee pa3MHOXKaTh
BereTaTVBHBIM CIIOCOOOM (UepeHKaMI), He>XKeAl ceMeHaMM 11 600aMu. DTO CBA3aHO C TeM, 4TO pa3BUTHe
pacTeHns1 IPOUCXOAUT OBICTpee 1 OTpacTaHme IT0OeroB Ha 4YepeHKaX HaumHaeTcsa Ha 30-i1 AeHb C
MOMeHTa II0CaAKM, IA0AOHOIIEHNe OTMeYeHO Ha CAeAYIOINIl roj mocae mocaaku. Ilpm cemeHHOM
criocobe 11oceBa (ceMeHaMu U D0OaMu) IA0AOHOIIIEHMEe HAauMHaeTCsl Ha 3-4-71 rog rmocae mocaaxu [6].
Taxoke pes3yapTaThel OMBITa ITOKA3BIBAIOT, UYTO IPVDKMBAEMOCTb CTEITHBIX OOpa3loB IO CPaBHEHUIO C
MOVIMEHHBIMI OblAa Ay4Ille, YTO BEPOATHO, OOBSCHAETCS HaAndyMeM DKOAOTMYEeCKMX (POPM COAOAKM
YPaAbCKOI U Ay4Ileli IIPUCIIOCO0A€HHOCTBIO CTEITHOM DKOAOTMYeCKOl (POPMBI K €CTeCTBEHHBIM A4 Heé
YCAOBVSIM IIPOU3PACTaHIL B OIIBITE.

KomxgecTBO (IIT.) H CpeOHAA BEICOTA ITOOETOB (CM)
COMOIKH YPaIbCKOH

10 —_—— =
: 1 2 3 4 5 v 7 8 9 10
HOAWYeCTEO Noderos (CTendole obpazupl) BblCOTa noferos (CTenHole obpasuw)
KOAWYECTED Noferos (noAMeHHEIe 0BpasUpl )2 BblCOTa Noferos (NofAMeHHbIE ofpasusl)

Pucynoxk 1. KoandecTBo 1100eros 1 cpeAHsisi BbICOTa IIOOEroB COAO0AKM ypaabCKOJ IO BapMaHTaM
OIIbITa

B cenrsa0pe 2021 roja sKkcnepuMeHTaAbHas arpoTrexHyyeckas oOpaboTKa ydacTKa HpuBeda K
aKTUBHOIM CTUMyAAIMM OOpa3oBaHus OOKOBBIX KOpHel, (POPMUPOBAHMIO HOBBIX CTOAOHOB C
IIPMAATOYHBIMM KOPHSAMMU U HaA3€MHBIMU II0OeraMu.

ObpasosaHue HOBBIX CTOAOHOB OT MAaTOYHOTO KyCTa HPUBOAUT K YCKOPEHHOMY pa3pacTaHUIO U
CO3/aHIIO HOBBIX KAOHOBBIX KyCTOB yepes KaxkAble 20—40 cMm Ha onbITHOM ydacTke (PucyHok 2).
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- MaTouHblii kycT,

mo 2.5M

O ot 1 po -5 wioHOBbIM
RYCT,

-Bopozpa

Pucynok 2. Cxema BereTaTMBHOTO pacIIpOCTpaHeHNs KOpHeli C0A04KM YPaabCKO BA0Ab O0PO3abl
npu 6e30TBaAbHOM paspe3aHmu Iaacra

Cpeansss BpicoTa 10OeroB 1-ro KAOHOBOTO KycCTaXx OT MaTO4YHOTO KycTa cocTasuaa 35 cM;
KOAM4ecTBO 1odOeros 8 mr. Bricota moGeros 2-ro KAOHOBOTO KyCTa OT MaTOYHOro cocrasmaa 31 cM,
KOAYeCTBO IT00eroB Ha KAOHOBOM KycTe — 6 mT. [To Mepe yaaseHns: KAOHOBBIX KYCTOB OT MaTOYHOIO
Ha0AI04aeTcsl 3HaYMTeAbHOe YMEeHBIIeHNe MX BBICOTBI M KoAmdyecTsa noOeros. Tak Ha 5-M KAOHOBOM
KyCTe cpeAHss BbICOTa Iodera cocrasnaa 15 cM, Koanyectso 1mooeros — 1 miT.

ToammHa croA0Ha OT MaTOYHOTIO Kycra A0 1-ro kaoHOBOTO Kycra cocrasmuaa 0,9 x 0,5 MM, aamna
40 cm. JaapHenine M3MepeHNUs TOAIIVHBI UM AAUHBI CTOAOHOB A0 5-TO KAOHOBOTO KYyCTa BBISIBILAU
yMmenb1ieHne B Toamuse 40 0,7 x 0,4 My, B gaune 40 15 cm (Tabauma 3). [1aogoHo1IeHNs B TIEPBBI IO/,
SKIM3HM He OTMEJeHO.

Tabamriia 3
OnmcaHne pa3ssBUTHsI KAOHOBBIX KYCTOB COA0AKH yPaAbCKOM IIOCAe arpOTeXHIeCKOM
CTUMY ASIIIVIVI
Howmep xaoHOBOTO KycTa OT Cpeamnsia picota KoanuectBo 1moberos.
MaTOYHOTO K/ZOHOBOTO KYyCTa, CM. IIIT.
1 35+2,1 8
31+£1,9 6
3 25+1,2 5
4 18+0,9 3
5 15+0,7 1

PesyabTaThl 4aHHOTO 9KCIIEpMMEHTa IIOKa3aAl, YTO OMOJAa’KMBaHME eCTeCTBeHHBIX 3apoceil
COA0AKM 0e30TBaAbHBIM IIAYrOM Ha rayomny 30 cM B ecTeCTBeHHBIX YCAOBMSAX HPUBOAUT K
LIEHTPODEKHOMY pacIIMpPeHuIO 3apocan 40 2,5 MeTpa 3a cyeT OOpa3oBaHMsI HOBBIX CTOJAOHOB, Ha
KOTOPBIX 00pasyroTcsi KAOHOBBle moOeru. ITpu »sTom Ha paccrosnum 2,5 M IIpOMCXOAUT 3aTyXaHue
BereTaTMBHOTO IIOTEHIIMaJla MaTOYHOTO KyCTa, TeM CaMBIM yMEHBIIAIOTCs BbICOTAa KAOHOBOIO KyCTa,
KO/AMYECTBO IIOOETOB 1 TOAIIMHA CTOA0HOB.
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IIpu paspesanun naacra coraacHo cxeme (PucyHok 2) mpomcxogut yseAndeHMe ILAOTHOCTU
nonyasuyn coaoaku ¢ 10 noderos Ha 25 mM? 40 300 moGeros Ha 25 M?, 4TO B IepecyeTe Ha IeKTap
cocrapaseT yseandenue c 4000 moberos Ha rekrap 40 o0padotku 40 30 Teic. 10Oeros Ha rekrap. JaHHble
II03BOASIOT CAeAaTh BBIBOA, YTO IIAOTHOCTH IONIYAAIIMM pacTeHuil rnmociae oOpaOOTKM B IIEPBBIN TOZ
yBeanuusaeTcs B 7.5 pas. [Io400HbII c1TOCOD arpOoTeXHNYeCKOM CTUMYASALINHU 3a TPU Toga TeOpeTUdecKu
MO>KeT ITOBBICUTD YPOXKaITHOCTh KOPHs c0A0AKM ¢ mmerormxcs 20 1i/ra g0 150 1i/ra.

BeiBoabl

1. Ilpn mocaaxe yepeHKamy OOpasIlOB COAOAKM YPaAbCKOV pacTeHMsl XOPOIIO pa3BMBAIOTCS B
TeueHne roga. OTMedeHO, 4TO KOAMYIECTBO TTOOETOB, ITepe3NMOBaBIINX 3UMYy cocTaBnao 40 mT. (67 %) Ha
crentHbIX 1 36 mT. (60 %) Ha IOMIMEHHBIX OOpasliax, CpejHssA MaKCMMaabHas BBICOTa BapbUpoOBasla OT
15+1,6 cm Ha moitMeHHBIX oOpasiax 40 34+1,9 cM. Ha crenHbpix oOpasiax. [Ipu mocagke yepeHkamMm
OTMeuYeHO II10JOHOIIeHMe yXKe B 1 Tog >KM3HM IIocAe 3aKaaaku ombiTa. [Ipm mocese cemeHaMm
pacTeHNs B IIePBLI TOA JKM3HU B JAHHOM DKCIIEPUMEHTe He I[BeAN I He I1A0A0HOCUANL.

PesyabraThl 1okasaam, 94TO cOA04Ka ypaabcKasl Aydllle pasBuBalach IIPU BereTaTUBHOM CIIOCOOe
nocaaxu. Tak, Ha BapmanTe ombiTa No3 Oe3 BHeceHus Omodapa Hamboablllee KOAMYECTBO IT0OEroB
OTMeuYeHO Ha CTeIIHBIX oOpasnax — 67 % (40 mt.), Ha ToriMeHHBIX oOpasuax — 60 % (36 mr). CpeaHss
BBICOTA IOOEroB B OIbITe cocTtaBmaa 34+1,9 cm Ha cremHbIx oOpasmax m 15+1,6 cM Ha IOMIMEHHBIX
oOpas1ax.

Ha Bapmanre ompita No8 ¢ BHeceHmeMm Omodapa, HOpU BereTaTMBHOM CIIOCOOe IIOCeBa,
MaKCHMMaAbHOe KOAMYEeCTBO IPVIKUBINNXCA ITOOETOB CTeIHBIX 00pasios cocrasuao 54 mr. (90%). Ha
IIOJIMEHHBIX 00pasIijax MaKCHMaAbHOe KOANYeCTBO COCTaBMAO 43 mT. (72 %). CpeaHss BbICOTa PacTeHMs
BapblpOBaa Ha CTEITHBIX 0Opasiax oT 24+1,9 a0 54+2,3cM, B moViMeHHBIX oOpasnax - ot 14+0,9 20 26+2,0
cM. MakcuMazbHasI BRICOTa pacTeHus Oblaa OTMedeHa Ha 8-M BapuaHTe KaK y CTEITHBIX 0Opasnos — 56,3
CM, TaK M y HOJMMEHHBIX — 28 cM, rae croco0 rocesa Obla BereratmsHbNI (Pmcynok 1). Vicxoas ms
IIOAYYEeHHBIX Pe3yAbTaTOB, KOPeHb COAOAKM IlelecooOpasHee pa3MHOXKaTh BereTaTMBHBIM CIIOCOOOM
(depeHKaMM), HEXXeAM ceMeHaMM ¥ 000aMu. DTO CBsI3aHO C TeM, YTO Pa3BUTIE PacTeHUs IIPOUCXOAUT
ObICTpee M OTpacTaHme II0OeroB Ha 4YepeHKax HaumHaercst Ha 30-i1 AeHb C MOMEHTa ITOCAaJKI,
IL10AOHOIIIEHNe OTMeYeHO Ha CAeAyommil rog mocae mocaaku. [Ipu cemenHoM criocobe mocesa
(cemenamu 1 600aM1) I110A0OHOIIIEHNe HAUMHaeTCs Ha 3-4-11 rog mocae nocaaku. Taxoke Ha ¢poHe orbITa
OBLA0 OTMEYEHO, YTO MPVKIBAEMOCTh CTEITHBIX 0OPa3IIoB 10 CPaBHEHNIO C IIOMIMEHHBIMI Oblaa Ay4Ille,
DTO CB3aHO C T€M, UTO CTeITHbIe OOPA3IIbI Ay4Ille ceOsl IyBCTBOBAAN B YCAOBUSX, IIPUOAVISKEHHBIX K VX
HIPOU3PacTaHNIO.

2. Hamboapliyio mIpOAYyKTMBHOCTH BO BCeX BapMaHTax OIIBITa AalOT CTeIHble OOpasIibl,
IPVKMBAeMOCTh KOTOPBIX BapbupoBada oT 12 g0 90 %, npukmBaeMoCTh IIOVIMEHHBIX OOpa3IioB
cocrasnao ot 10 40 72 %. PazanuHble 1T0Ka3aTeAM NPUKMBAEMOCTH U BBICOTHI II00ETOB 4451 ITOMIMEeHHBIX
U CTeNHBIX OOpa3lloB YKa3bhlBalOT Ha HaAu4Me BHYTPUBMAOBBIX 9KOAOIMYECKUX (POPM COAOAKU
YpaAbCKOIL.

3. PesyabpTaThl 9KCIlepMMeHTa I10Ka3aAl, YTO paspesaHnie MoAU(UIIMPOBAaHHBIM IIAyTOM CTEITHOM
AepHuHbl Ha rayomny 30 cM, € I1eAbl0 OMOJAOKEHUs KOPHSA COAOAKM YpaaAbCKOM B eCTeCTBEHHBIX
YCAOBMSIX NMPOU3pacTaHMsl, IPUBOAUT K YBeANUEHHUIO I1A0IaAy IMpou3pacTaHmsa 40 2,5 MeTpa 3a cyeT
00pa30BaHILsT HOBBIX CTO0HOB, Ha KOTOPBIX 00pa3yIOTCsl KAOHOBbIe OO .

4. ArporexHmyeckoe OMOJAaKuBaHUe ©0e30TBaAbHBIM IIAYTOM YBeAMYMBaeT IIAOTHOCTb
MOIYASIUNI COAOAKU B 7,5 pas M 3a TpU roda MOXKET IOBBLICUTH YPOXKaTHOCTb KOPHS COAOAKMU C
nmeromuxcs 20 11/ra 20 150 11/ra.
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KasakcTaHHBIH COATYCTiK-IIBIFBICBIHAAFbI Opaa MIsI arpOTeXHMKaChIHbIH epeKieaikTepi

Angarna. Opaa Mus TaMBIPBIH eHIi3y HoTvoKeaepi yceiHblaraH (Glycyrrhiza uralensis Fisch).
Coarycrik-Illpirpic  KazakcTaHHBIH TaOMFU-KAMMATTBIK >KafgalidapblHAa INMKi3aT OHIMIH aAyAbBIH
ToXipubeaik Aepekrepi keaTipiareH. OciMaiK ImMuKi3aTeIH aay MakcaTbiHAa Opaa Mms TaMBIPBIHBIH
TYKBIMABIK KOHe BereTaTUBTI KeOel0 MYMKiHAiKTepi s3eprreasi. Toxxipnbeae IlaBaosap 0OOABICBIHBIH
TaOMFN ecy >KarjalidapblHAa >KMHaJAfaH OypIlak, TYKBIM SKoHe KademIleaep TYPiHAeri OTHIPFHI3Y
Martepmnaajapsl INaijaaanbiaael (Kaitblama >xkoHe Jasa aaHamadrrapsl). Toxipubenin 10 Hyckacs
CaAbIHABI, OHAA THIHANMTKBIII peTiHAe TypAi OTBIPFBI3Yy MaTepuaadapbl MeH Ouoxap KOAAaHBLAABL.
Toxipubenin HoTvKeaepi Mmsa TamblppiH Opaa IIaaMbIMeH KOOeNTy KesiHJe >KaKChl HaTiKeaep
aABIHABI AeTeH KOPBITBIHABI JKacayFa MYMKiHAIK Oepeai. Illmkizar aayabiH eH eHiMAl ogici 8-Hycka
60aapl, oHga Aaaa yariaepiHiH Iaamgapbl KOAJAaHBLAABI >KoHe Omoxap THIHAMTKBIII peTiHJe
alijdaAaHblAAbl. BereTaTusTiK TapaayApl BIHTaAaHABIPY YIIiH MU TaMbIpeIHBIH Ecki JKac Tabnn
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MacCUBTEepiH >KacapTy TeXHOAOTMACH chiHaAAblL KacapTy aHaablk OyTadaH 2,5 M KaIlIBIKTBIKTa KAOHABIK,
Kallly CaHBIHBIH KoOeloiHe akeadi. XKaTwelp OyTackiHaH 2,5 M-geH acTaM KaIlIBIKTBIKTa BereTaTuBTi
IIOTeHIaAAbIH TOMeHeyi OaliKaaAbl.

Tyiiin ce3aep: opaa mus, 6Ouoxap, OTLIPFBI3Y, €Ty, Kecy, cokalap.

V.A. Kamkin, B.A. Shalabaev, O.A. Ermakova, S.K. Abeuov, A.A. Sytnik

S. Torajgqyrov university, Pavlodar, Kazakhstan

Features of agricultural technology of Ural licorice in the North-East of Kazakhstan

Abstract. The results of the introduction of Ural licorice (Glycyrrhiza uralensis Fisch) are presented.
The article presents experimental data on the production of raw materials in the natural and climatic
conditions of north-eastern Kazakhstan. The possibilities of seed and vegetative propagation of Ural
licorice have been investigated in order to obtain plant raw materials. In the experiment, we used
planting materials in the form of beans, seeds, and cuttings collected in the natural growing conditions
of the Pavlodar region (floodplain and steppe landscapes). 10 variants of the experiment were laid, in
which various planting materials and biochar were used as fertilizer. The results of the experiment
allow us to conclude that the best results were obtained when propagating licorice from the Ural
cuttings. The most productive way of obtaining raw materials was option 8, where cuttings of steppe
samples were used and biochar was used as fertilizer. The technology of rejuvenation of old age natural
massifs of licorice has been tested to stimulate vegetative propagation. Rejuvenation led to an increase
in the number of clonal shoots at a distance of up to 2.5 m from the mother bush. The authors observed
at a distance of more than 2.5 m from the mother bush, attenuation of the vegetative potential.

Keywords: ural licorice, biochar, planting, sowing, cuttings, plow.
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Onjenka «HyaeBOTro» paguariiOHHOTO (pOHa TeppUTOPNIi HaceAeHHBIX IIyHKTOB
TypxecTraHCcKOJ 004aCcTH, pacOA0KeHHBIX BOAM3Y I1A0IIaAKM AAsI CTPOUTEAbCTBA
ADC Pecnny0ankn Y30ekncTaH

AmnoTanus.  CmpoumeAbcnéo  amomHoi  arekmpocmanyuy 6 Pecnybauxe Ysbekucmat
aKmyarusupyem mepvl 1o  paduanuoHHoil  0e3onacHocmu  HACeAeHUs HA  Meppumopuu
Kasaxcmana. Lleavto  g6Asemcs  ouenka  paduayuonHoli  00CMAHOSKU HA  meppumopuu
Hacerennvlx nynxmos Typkecmarcioti 00AACMU, PACHOAOKEHHOIX 60AUSU 30HD 6030€TiCMEUs]
amomnoti aaexmpocmanyuu. Ilposedervl usmeperuss MouyHOCHU AMOUEHINHO20 IKEUSANEHNA
003b1 2AMMA-USAYHeHUSl, IKEUBAACHINHOI PASHOGECHOU 00beMHOTL AKMUGHOCTU PAdOHA U MOpPOHA
6 KUAVIX JOMAX, ONpedereHbl CYMMAapHvle Arbda-, 0ema-aKmueHocmu U YOeAbHAS AKMUEHOCHb
paduonyKAudos 6 00pasuax 600ol, nousvl U nuuLesvlx npodyxmax. B npobax nousvl, omodparHuvix
6 Hacerennvix nynkmax Kemvicaii u 2Kviavi-cy, ydeavras axmusrocmo 232Th ¢ dsa pasa
npesviuiaem  cpeoHepecnyOruxarckoe  sHavenue. CymmapHas — arvPa-aKkmugHocmo — npoo
numovesoil 600v noceaxa XKviavi-cy npesviuiaem npedervro donycmumole KoHyewmpayuu 6 1,5
pasa. Konuenmpayuu ucxyccmeennox (137Cs, 90Sr) u  ecmecmeentoix (226Ra, 232Th)
PaduoHyKAUd06 6 NUULesLIX NpodyKmax Haxodsmcs 6 npederax Hopmol ITloayuerrvie
npedeapumervbHovle PesyAbImamvl N0360AAM  NPo6eCcmi OUEHKY MNPOZHOSHOLX 003 00AYUeHUs.
PASAUMHBIX 603PACTIHBIX 2PYNN HACEAEHUS, pPa3padomamv npeseHmueHole Meponpusmus Ha
nepuod IKCNAYAMAUUYU AMOMHOLL INEKINPOCHAHIU.

Karouessble caoBa: ADC, «HyAe60il poH», paduoHYKAUIL, 1046, 6004, NULLesble NPOOYKNILL.

DOI: 10.32523/2616-7034-2022-141-4-54-67

BBeaenue

MupoBoit  omeIT B OPOBeACHMM  MOHUTOPMHIA  TePPUTOPUIL,  PaClOAOXKEHHBIX B
HEIIOCPeACTBEHHOV 0AM30CTM K CTPOSIIeNcsl aToMHON ®aekrpocraHuum (ADC), mpeamnoaaraer
KOMIIAEKC IIPUPOAOOXPAHHBIX MeP, B TOM UMCAe U A4S TPaHCTPaHMYHBIX CTPaH.

B cBasu co crpoureanctsom ADC B Pecriybamke VYsOekucran [1-2], HeKOTOpble permoHbI
Kasaxcrama mnomagaior B 30HY ee BAUAHNSA, B OTHOIIEHMM KOTOPBIX HEOOXOAVMMO IIPUHATDH
IIpeBeHTUBHbIE Mepbl, HallpaBJAe€HHBIe Ha IIpeAOTBpallleHue cAydaeB paAMalliOHHOTO OOAy4eHN:,
TPaHCIPAHMYHOTO TIOCTYIAEHUs PaAMOHYKAUAOB C BOJOWM U MECTHBIMM IIPOAYKTaMM IMUTaHUS U
IIPUHATHE JOATOCPOYHBIX 3AIlIUTHBIX Mep.

Caeayer ormeruts, uto B Pecriybamke beaapych 1o mporpamme «MOHUTOPUHI OKpy>KaloIllein
cpeapl B 30He crpouTeabcTBa beaopycckort ADC» 1OCTOSHHO IPOBOAATCS HaydHble ccaeqoBanus. Eie
Ha ctaauu crpouteabcrsa ADC ObLAO OlLIEHeHO paAualIOHHO-DKOA0TMYeCKOe COCTOSIHIE BOABI, BO3AyXa
n noussl [3]. B Typumum ao Havasa BBoga ADC «AKKyIO» B DKCIIAyaTallMiO ObIA 3aBepllleH IIPOeKT
OIIeHKI BO3AEICTBUA Ha OKPY>KaIOLIyI0 cpeAy, KOTOPBII KpoMe OIIeHKM pasuo9KOAOTMUeCKUX U
PaAMo01MOA0TIYeCcKMX TI0Ka3aTelell 0OBeKTOB OKpy>KaloIlleil cpeAbl (II0YBa, BOAa, pacTeHms, OuoTa u
APp.), BKAI0YaA IPOTHO3HYIO OIIeHKY pajMalliOHHOIO 3arps3HEHMS U ee BAUsAHME Ha BCIO AeATeAbHOCTD
crpannl [4-5]. Ha teppuropun /lennnrpaackorn ADC B PO mposeseHbl paOOTHI 110  paHXXMPOBAHNIO
TeppUTOPMII BO3MOXKHBIX BbllazeHUi 1e3ns-137 u itoga-131, a Taxke IIpOrHO3HOMY pacyeTy IO40BOTO
IIOCTYIIA€HNs PajuiOaKTUBHBIX BeIIeCTB B OKPY>KaIOLIyIo cpeay [6].

K 3-4-M 30HaM 0OIIacHOIO PaaMOaKTMBHOIO 3arps3HeHM: OTHOCATCSA Teppurtopum mmpusHoi 100
KM a1 ADC ¢ ycTaHOBAEHHOI Ter10B011 MomtHOCThIO 40 1000 MBT BrArOunTearHo, n 300 km aas1 ADC
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C YCTaHOBAEHHON TernaoBoii MomiHocThio Ooaee 1000 MBt. Coraacno tpebGoBanmsam MATATD u
3akoHogaTeancTBa PecriyOamkmu Kaszaxcran, BOKpYr OOBeKTOB aTOMHON 9SHEPIeTUKU paAyallVIOHHBIN
MOHUTOPUHI AOAK€H BKAIOYaTh TPV OCHOBHBIX BTalla, IIEePBBINl 13 KOTOPHIX IpesKCILAyaTaljiOHHbII,
4TO IIpealiolaraeT OIIEHKY «HYyJAeBOTO» paAMallMOHHOTO ¢OHa ¥ OIeHKy J03 O0AydeHMs,
3a001eBaeMOCTNI, TIOAHOTO OOeCIleUeHNs] HaceAeHMUs, aHaAu3 AeMorpaduyeckoil U TUTVIEHNYeCKO
cuTyalum B pernone [7-8].

[ImaoTHBIE  AaHHBIE 110 PagMiO®KOAOTMYECKOMY  COCTOSIHUMIO — TeppUTOPWUM, MUTpaly
PadViOHYKAMAOB B II0Y4Be, BOJe, IIMIIEBHIX IIPOAYKTaX, PacTUTEALHOCTM M OuoTe II03BOAAT B
AaapHeIIeM IIPOBeCcTU CPaBHUTEAbHYIO OLIeHKY C AaHHBIMM, ITOAY4eHHBIMI BO BpeMs DKCIIAyaTaliuu
ADC. B 97011 CBsI3M BaXKHBIM SIBASIIOTCA KOMILAeKCHAsI OlleHKa PajaIOHHON OOCTaHOBKM TePPUTOPUIL
Hace/eHHBIX MYHKTOB Makraapaabckoro, Hlapaapunckoro n JKetricaiickoro paitoHos TypkecraHcKom
004acTy, pacrioA0>KeHHbIX B TpaHCrpaHNMYHbIX 30HaX ADC, a Takke pasdpaboTKa yIpaBAeHYecKIX Mep
AAs1 0e3011aCHOCTY HaceAeHNs ellle 40 Hadala ee CTPOUTeAbCTBa.

Marepuaabl 1 MeTOABI NCCAeAOBAHIST

[IpuopuTeTHOIT 11A0IIAaAKON AAs1 CTpouTeabcTBa Y30ekckoit ADC BpiOpaHa MeCTHOCTDL PsIAOM C
osepoM Arigapkyab B PapuiickoM paitoHe Jxmsakckoit odaactu [9].

B ®TOI CBA3M A4 OLIEHKU «HYA€BOTO» pajualliOHHOrO (poHa OblAM BRIOpaHBI HaceleHHbIe
nyHKTel  (XKetsbicair, IHlapaapa, Kslasi-cy, Mripsakent, Kaamopaes) TypkecraHckoit o0aacty,
pacrnoao>keHHble Ha paccTostHNM 73-126 KM OT 11a01aaxu crpouteabcrsa Y3oekckoit ADC (pucyHok 1).

Hlapaapa

On
Kapna M

rynucta
Gulistor

lanmukop 5 BouwTo60r
Latnikor Z!7|<|1.38K : Ulyanove

Axnynak
L=SH3  Bo'stor Japbasp  Akbulak
Sap6aoH

Kapanieax

Pucynoxk 1. Paccrostane ot @apmickoro pariona A:xmsakckort o6aacty (Y3bekncran) a0
HaceJAeHHBIX MyHKTOB TypkecTraHckoii o6aactu Pecriy6ankm Kasaxcran
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IlemexogHas raMMa-cbeMKa MecTHOCTH U n3MepeHne DPOA pagona

[Temexoansle m3MepeHms: ramma-QpoHa Ha (POHOBBIX y4yacTKaX, a TakKe Ha TeppUTOPUN
Hace/eHHBIX ITyHKTOB ¥ BHyTPU JKIUABIX 40MOB IposoAnan go3umerpamu AKC-96, AKC-AT-1123, PKC-
01-COA0. Paaumoaormyeckme MCCACAOBAHMSI BBIIOAHSAM B COOTBETCTBUM C aTTECTOBAHHBIMI
MeTOAMYECKMMM yKa3aHMSAMU C MCIOAb30BaHUeM IPpUOOPOB M M3MEPUTEAbHBIX YCTPOVICTB, KOTOpbIe
MPOIIAYM TOCYyAapCTBeHHYIO IpoBepky B 2021 rogy. Hamm Taxske mpoBe4eHO M3MepeHMe MOIIHOCTU
aMOMeHTHOTO ®KBUBadeHTa A03bl (MAD/) ramMmMa-msaydeHms: Ha pacCTOSAHMM 1 M OT ITOBepXHOCTH.
ITemexoaHast raMMa-cheMKa Tepputopun nposoauiaack 1o ceru 500x500 m. Jas onpeaeaeHus
KOOpAMHAT MCII0AB30BaACs IpUOOp CIIyTHUMKOBOV Hapuranuy Garmin, IO3BOASIOMINII ONpeAeAsTh
pacrosoXXeHne TO4eK B reorpadpuueckoil cucreMe koopauHar. [Ipu obOcaejoBaHMM MeCTHOCTU
IIPOU3BOAUAN U3MEPEeHNs MOIITHOCTY DKBUBAA€HTHON A03bl TaMMa-U3Ay4eHIts, I1I0THOCTH ITIOTOKa ot- U
[p-gacTmir.

C mnomompi0  BO3AyXO03aDOpPHOTO  YCTPOJICTBA  IPOM3BOAUACI  OTOOp  a®po3oaent
aapdan3Ayqaionux J04epHIX IIPOAYKTOB pajoHa U TOpoHa. VIaMepeHIs1 KBMBAA€HTHO paBHOBECHOI
OOBeMHON aKTMBHOCTM pajOHa M TOPOHa 3aKAI0YaAlUCh B OTOOpe apo3oleil JOYepHUX HPOAYKTOB
pacriaga padoHa U TOpOHa Ha a®po30AbHbIe (PUABTPHL. 3axsaT AMCIIEpCHON ¢as3bl adpo3oaent
BpintoAHsAAcss uapTpamu tnna A®A-PCII-20. Permcrpanms MMITyAbCOB aabda-dacTul] OT AOYePHMX
IIPOAYKTOB, COAep>KaIlfuxcsi Ha (uAbTpe, OCYIIEeCTBAAAACh C IIOMOIIBIO MOAYIPOBOAHMKOBOTO
AeTeKkTopa aabda-dacTuij rnaomaasio 20 cm2.

PexornocuypoBodHas aBTOMOOMABbHAsI TaMMa-CbeMKa MECTHOCTHU
JaHHBIT BUJ MCCA€AOBAaHMS OCYIeCTBAsACI ¢ nomoupio IlepeaBrKHOIM paanoA0rmMyecKoi
aaboparopun  «l'amma CeHcop» 4451 BBIABAEHMSI aHOMAAbHBIX pPaAMOAKTMBHBIX Y4YacTKOB, C
YCTaHOBAEHMEM CIIEKTPaAbHOIO COCTaBa 3arps3HEHMs M aBTOMaTUYEeCKOM OTMEeTKOM KOOpAMHATOB
MCCAeAYEeMO MECTHOCTH.

OT1060p Np0o6 0OBEKTOB OKpYKalomiel Cpeabl M IIIeBbIX IIPOAYKTOB 4451 Aa00paTOPHOTO
aHaausa

O106op mpoO 1OYBBI IIPOU3BOAUACI METOAOM «KOHBEpTa» C MCIOAb30BaHUEM peKOMeHAAIuii
I'OCT 17.4.3.01-83. «IToussl. O01111€ TpeOOBaHMS K OTOOPY IIpod». [1yOmHa oTO0pa mpob cocraBasia ot
0 20 10 cMm.

O160p mpob AOHHBIX OTAOXKEHMI IPOBOAUACA B cooTseTcTBym ¢ HopmaTtusamu I'OCT 17.1.5.01-
80. «Oomne TpeGoBaHMUA K OTOOPY HpPOO AOHHBIX OTAOXKEHMII BOAHBIX OOBEKTOB AAs aHaAmn3a Ha
3arpsI3HeHHOCTb». /lOHHbIe OTAOXKEHMsA OTOMpaAu C IOMOIIBIO ITPOOOOTOOPHMKA Ha TpeX ydacTKax
[lapaapMHCKOrO BOAOXpaHUANIIA, YAaA€HHBIX ApYT OT gpyra Ha 20-30 M. Crrpast Macca IpoOBI 4OHHBIX
OTA0XeHuit coctaBasiaa 2,1 xr. [IpoObr ObLAM BBICYIIIEHBI ¥ M3MeAbYEeHbI 4451 AaAbHENIIero MpOoBeAeHIs
PaAMOXMMIYECKOTO aHaAM3a.

Ot60p 11pob BoAw! ocymiecTBasiAcsa coraacHo [OCT 17.1.5.05-85:

«Oxpana npupoasl. I'mapocdepa. OOmine TpebosaHMsI K OTOOPY ITOBEPXHOCTHBIX I MOPCKIUX BOA,
abaa n armocdepHpix ocagkos» I'OCT P 51592-2000. «Boaa. Obmiue TpeGoBaHmUsA K OTOOPY IIPOO».
ObbeM Kak4011 ITpoObI cocTaBAsa 5 AuTpos. OTOOpaHHBIE 444 OIpejeleHNs] PaAVIOHyKANAOB IIpOOBI
BOAbl (PUABTPOBaAM, 3aTeM BBIIIApMBAAM U CyXOil OCTAaTOK 0304s14amu Iipu Temmeparype 350 ° C gas
AAABHENIIeT0  PajuOXMMMYECKOTO ¥ paguoCIeKTpPOMeTpUYeckoro — aHaamsa. Bce mpasmaa
TPaHCIIOPTUPOBKIU ¥ MapKUPOBKM 00s13aTeAbHO CO0AI0AaANCD.

ITo pesayabTataM aHKeTHMpPOBaHUA U3 KaXKA0TO HaceAeHHOIO IIyHKTa OTOMpaAnch Hauboaee 4acTo
norpedAseMble IIPOAYKTH IMUTaHUsA (MOAOKO, MsCO, pblOa, OaxueBble M 34aKOBble KYABTYPBI) AAs
onpejeAeHNs coaepKaHus paaiOHyKAUAOB.
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/labopaTopHBIe paAMOCIIEKTpOMeTpUIecKre ¥ paAiOXMMIIecKyie MeTOADI CCAeA0BaHMs

Pagmoxumudeckne 1 paguocrekKTpoMeTpuyeckue aHaAu3bl IpoO IposedeHsl B VicriptaTteabHoM
AabopaTopum paAMOCIIEKTpOMeTpuM 1 paauoxumun VIncruryra pagmodbmuosorum u paaualiyiOHHON
samutel  HAO  «Meaununckmii  yHmBepcuteT AcraHa», KOTOpasl aKKpeAUTOBaHa B CUCTeMe
akkpeaurtanuu PK.

CriekTpoMeTpuyeckoe AeTeKTpoBaHMe aabga-dacTull OT CIeTHOro 0Opaslia, IMpeACTaBASIONIero
cO0OI CTaAbHOM AMCK C 9AEKTPOAUTUYECKM OCa’KAEHHBIMM M30TOIIaMM TOPUs, IMPOU3BOAUAOCH C
IoMoIsIo aabda-crekrpomerpa «IIporpecc-aapda» ¢ mporpammoit «ITporpecc-2000».

Ornpeseaennst cymMMapHOl aabda-, OeTa-aKTMBHOCTM OOpa3IloB BOABI M IIOYBHI IIPOBEJEHBI B
COOTBETCTBUM C «MeToanmyeckuMm peKoMeHJalsAMI [0 pagUialiiOHHON rurueHe», a takxke «[OCT
31864-2012. Boaa mnuTbhesasd. MeToa omnpejeseHus CyMMapHON YyAeAbHO aabda-aKTMBHOCTU
paanonykanaos», «CT PK MCO 9697-2006 Kauectso Boabl». Ilocae pagmoxmmmyeckoi HOATOTOBKHU
00pasLbl ITOYBEI M BOABI u3Mepsau Tpu pasa rnpu skcrosunmy 1000 1 2000 ceKyHA COOTBETCTBEHHO Ha
paauomerpe «YM®-2000», 3aTeM U3 CpelHero 3HA4YeHNUs PacCINTBHIBAAUCH aab(a-/0OeTa-aKTUMBHOCTU
1poO o popmyaam.

Vsmepenne yaAeABbHON aKTUMBHOCTM pPasMOHYKAMAOB B IIpoOax IIOYB IPOBOAMAM Ha
criekTpomeTpudaeckoM Komriaekce «IIporpecc-BI'» ramma m Oera CIIEKTPOMETPUYIECKUMI TpPaKTaMMU
coraacHo  «MeroamMKe — U3MepeHMs ~ aKTUMBHOCTM  PajUMOHYKAUAOB  C  MCIOAB30BaHUEM
CIIMHTUAAAIIMOHHOTO TaMMa-, OeTa-CIleKTpoMeTpa C IporpaMMHbBIM oOecitedeHneM «IIporpecc», No
KZ.07.00.00303-2004».

Crarnctuyeckas 0OpabOTKa JaHHBIX BKAIOYada OOIIEIPUHATBIE MeTOABI, MCIIOAb30BaHbI
nporpammel Microsoft Excel u Statistica 6.0.

PesyabTarnl 1 00cyXaeHne

ITo pesyabraTam paanoA0rM4ecKX N3MepPeHNI Ha TePPUTOPUAX HaceAeHHBIX ITyHKTOB JKeTbIcait,
lapaapa, XKbravi-cy, Meipsakent u Kaamopaes BeandmHa MOIIHOCTY aMOMEHTHON SKBMBAa/AE€HTHON
203pl (MADA) ramma-nsaydenns koaedaercs ot 0,07 Mx3s /1 40 0,20 Mk3B/4.

Ilo aannbiM PITI «Kasrmapomer» B cpegHeM 1o Pecriydanke Kasaxcran pagualiioHHBIN raMMa-
¢on cocrasaser 0,13 mx3s/q [10-11].

Cpeanee 3nauenme DPOA pagoHa B SKMABIX M aJAMUHUCTPATUBHBIX IIOMEIEHUsAX IOPOAOB
Kertricant, Hlapaapa, Xsiasl-cy, Msipsakent n Kaamopaes koaebaerca or 5 ao 12 bk/m®, mpnu
HOpMa/bHBIX 3HaueHys1X pasHbIX 200 bx/mM? (pucyHOK 2).
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Pucynok 2. Pesyabtarsl nsmepennii DPOA pajoHa B JKIABIX IIOMeIIeHMIX HaceAeHHBIX
nyskTos JKertsricaii, llapaapa, Koiabi-cy, MuipsakenT, Kaamopaes, bx/m3
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Ilo pesyabpraTaM aBTOMOOMABHOM TaMMa-ChbeMKU MOIIHOCTh AO3Bl TaMMa-U3AydeHNUs Ha
TeppuTOpuM HaceaeHHbIX ITyHKTOB JKetrican, [llapaapa, Kerasi-cy, Meipsakent, Kaammopaes Haxoaurcs
B Ipegeaax Hopmsl — 0,10-0,18 mkx3B/uac (prucyHOK 3).
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PucyHoxk 3. PesyabpTaTel aBTO-TaMMa ChbeMKM, MK3B/4

BrIOpoc TeXHOTeHHBIX PaJMOHYKAUAOB TeXHOT€HHOTO IIPOMCXOXKAeHus npu skcrayatanun ADC B
IITAaTHOM peXXIMe MOKeT CIIOCOOCTBOBAaTh MX HAKOILAEHMIO B OAHON M3 TpOpUUECKUX Ierei, 4To
BHOCUT BKJaJ, B AO30BYIO Harpysky HaceaeHms. IIpoaykrel, mmorpebaseMble Ha AaHHON TepPUTOPUU
ABASIOTCS  OAHMM  ITyTel
IIOCTYIIA€HNUS PajUOHYKAUAOB B OpraHmsM dyedoseka [12]. HemaaoBaXHBIM (HaKTOPOM SBASETCS

(paCTI/ITe/leOFO IIPOMCXOKAEHMA UM MJICO-MOAOYHas HpOAYKL[I/I}I),

U3y4eHre BO3MOXKHOCTM MUTpAIlUM PaAMOHYKAUAOB IO pa3AMdHBIM IlersiM. OcoOoe BHMMaHME B
uccaeAoBaHMsX paitoHoB pasmerenus ADC yaeasercs murpanuu “Sr,'3Cs, 31T [13]. Vicmoab3osaHue
IIOAYYEeHHBIX JAAHHBIX II0 MUIpalMI PajUOHYKANMAOB IIO3BOAUT MOAEANPOBATh pPajValVIOHHYIO
CUTyaUMIO Ha uccaedyeMol Tepputopun TypkecTaHCKOV 004acT¥ Ha PasAMYIHBIX —CTaAVsIX
cTpouTeabcTBa U Kcrayaranym ADC.

B mpoGax moussl, OTOOpaHHBIX Ha TeppuTOpMM HaceAeHHBIX HyHKTOB Illapaapa, MsrpsaxeHr,
Kaamopaes, yaeapnas akrmpHocTh '¥7Cs, Sr nHaxoautcs B mpejeaax IrA00aAbHOTO BBIITaJeHU:.
IToxazaHO, YTO B OTA€ABHBIX perMoHax cTpaHsbl 3arpssHenue ¥Cs u “Sr mpespiaeT GpoH r100aabHBIX
BbIIIaJEHUI, KOTOPBI AAs CPpegHUX IIMPOT CeBePHOTO IloAylnapus paseH coorseTctBeHHO 100-150
MKn/xkm? 1 50-70 mKn/xkm? [14-15]. KoHileHTpamnms ecrecTBeHHBIX paAnoHyKanaos (**Ra, ¥K, 22Th) B
oOpasIjax IMOYBBI HAXOAMUTCS B IIpejeaax cpeJHepeciry0AMKaHCKOTo 3HaueHns (Tabania 1).

Tabamnma 1

YaeabHast aKTMBHOCTb PaAMIOHYKAVIAOB B IIOYBE HaCeA€HHBIX ITYHKTOB (BK/KT)

No C Haceaennsiit myHKT
peaHepecity®
Paauonykanast AVIKAHCKUE .
Y SHAYCHIS XKetricann | lapaapa | Kerabi-cy | Meipsakent | Kaamopaes
1 | ¥Cs 35 24,3+16,3 | 10,2+8,8 33,6+13,3 | 14,3+13,3 18,3+14,6
226Ra 35 29,4+22,0 | 22,7+¥154 | 21,8+17,7 | 21,5+18,7 18,9+13,9
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3 22Th

60

115,2+33,2

50,5+22,6

114,3+33,5

60,03+27,1

100,46+32,0

4 | YK

300

302,1+227,2

310,1+200,0

307,1+227,1

310,1+200,0

302,6+198,6

B mpobGax mouBbl, OTOOpaHHBIX B HaceA€HHbIX NyHKTax JKertwpicait m JKbvlabl-cy, ydeabHas
JanHoe
IIpeBhIIIeH e, BO3MOXHO, CBS3aHO C OAM3KMM pacIoOAOXKeHMeM TeppUTOPUIM K YPaHOHOCHBIM

aKTUBHOCTh TOpM:A-232 B ABa Ppasda IIpeBHIIIaeT cpeAHepecyOAMKAHCKOe 3HadeHNe.
MeCTOPOXKAeHUAM. Y paHOBO-pyAHble mposuHOuy Uy-Capricy u Ceipaapbsl paciioA0>KeHbl B 0CaJ049HbBIX
OaccertHax KpaeBoil yacTyu TypaHCKOI HAUTHI U coAep>KaT KPYIIHBIE ITPOCAOs-MH(PUABTPAIVIOHHBIE
3aaexxu ypana [16-17].

CymMmapHas yaeabHasi aKTUBHOCTb aaAb(a-M3AydalolluX pajsMOHYKAMAOB B IIpoDax IIOYB,
OTOOpaHHBIX 13 HaceAeHHBIX ITyHKTOB, KoaeOaercsi ot 510,1 Bbx/kr ao 836,4 bx/kr. Iloayuennsie
3Ha4YeHIsI HaXOAATCS B IIpejeaax HOpMBI (TabanIia 2).

Tabamria 2

CyMMapHast yaeabHasi aKTMBHOCTD aabga-n3Aydaommx paagNnoHyKANAOB B IIPOOaX IMOYBLI
(BK/KT)

No HaceaenHsIit myHKT CymMmapHas yaeabHast
aKTUBHOCTD aab(a-
U3AyJaroIX

PaAMOHYKAMA0B, BK/Kr

cpeaHee 3HayeHne npod u3 10 Touek

1. XKertnican 836,4+126,4
2. IMapaapa 510,1+122,8
3. Krorapi-cy 730,1+139,7
4. Meip3akeHT 607,1+133,3
5. Kaamopaes 641,7+122,6

Caeayroreit BaskKHOI 3ajadell sIBAseTCs aHaAu3 00pas3IjoB BOAHBIX DKOCICTEM, PacIIOA0KeHHBIX B
npurpaHnyHeix paioHax crpouteabcrsa ADC. Osepo Tyskan (BbiOpaHHas NpUOPUTETHas IIAOIaAKa
AAsl CTpPOUTeABCTBA aTOMHOI 9AeKTpocTaHnmu) B /kusakckorn odaactu Pecrrybamkm YsOekncraH
pacrioaoxeno npumepHo B 40 kM or TypkecraHckoil 004acTy, caMOIO TyCTOHaCeA€HHOIO perroHa
Kasaxcrana. Psigom naxoaurca llapaapuHckoe BOAOXpaHMAMIIE — MICTOYHMK IIUTHEBO BOABI 445 BCETO
ropoga, BOAOXPaHMAMIIE CTpaTernyeckoro 3Ha4eHMs, PacloOA0KeHHOe Ha TPaHCIPaHMYHOM peke
CprAapb;I, camont aamHHon B LleHTpaabHOI A3 M uMemInen KAI4YeBOoe 3HadeHMe A5 FOXKHBIX
oOaacreit Kasaxcrana u Typkecranckoit o0aacTiu.

HlapaapuHCKOe BOAOXPaHMANIIE €eMKOCTBIO 5,2 MApA/M® BBeA€HO B BKCILAyaTanuio B 1967 roay,
ritaercs u3 peku Celpgaphsi U UMeeT BaXKHOe 3HaueHue 445 teppurtopuit Typkecranckoir o6aactu [17-
18].

B nmpoGe nnTheBoi1 BOABI 13 HaCceA€HHOIo ITyHKTa JKbLabI-cy 0OOHapy>KeHO MpeBhIIlIeHNe 3HaYeHI s
CyMMapHO! yAeApHON «, (3 akTuBHOCTM B 1,5 pasza IO CpaBHEHMIO C JOIIYCTMMBIM YpPOBHEM
BMeIIaTeAbCTBA AA5 HIUTHEBOI BOABI (Tabautia 3).
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Tabamnria 3

3Ha4YeHNsI CYMMapHOJ Y4eabHOV &, B akTMBHOCTH IIp00 BoAbI (BK/ aM?)

No Mecro otbopa, I'eorpadirueckne O— aKTUBHOCTD, [3—aKTMBHOCTB,
HaCeAeHHBIV ITyHKT KOOPAVHATHI (bx/ am?3) (Bx/ am3)
1 JKb1aBI-CYy KOAOHKA N 40.4134271 0,30 0,27
(uTheBast BOAA) E 68.292789
2 IMMapaapa KoA0OHKa N 41.257650 0,04 0,15
(muTheBast BOAA) E 67.942733
3 Kaamopaes koa0HKa N 41.257650 0,20 0,19
(muTBHEBas BOAA) E 67.942733
Yposetiv emeuramervcmen (YB) das numuvesoii 60dot [19]. 0,20 1,0
4 MMapaapa, N 41.249764 0,18 0,27
lapaapuHckoe E 68.017765
BOAOXpPaHNANIIIE
5 JKertsbIcaii, OTKPBITHLI N 40.4741642 0,42 0,01
BOAOEM E 68.1914007
6 JKertsnIcaii, OTKpBITHLI N 40.464468 0,09 0,04
BOAOEM E 68.2012736
7 Kaammopaes, OTKpBITHIN N 40.4134271 0,26 0,05
BOAOEM E 68.1738939
8 Mprip3akeHT, OTKPBITHIN N 40.403223 0,52 0,07
BOAOEM E 68.35246

[Tytu Murpanum paguoHyKAUAOB B OpTaHU3M 4yeloBeKa pa3HooOpasHbl. VIX sHaunMTeapHast 4045
IIOCTYIIaeT IO IIMINEBOI IIeNM «II0YBa- pPacTeHMs- C/X >KMBOTHBIE- IIPOAYKIUSA >KMBOTHOBOACTBA-
yeaosek». V3 aHaamsa AuTepaTypHBIX JAaHHBIX OCHOBHBIMM MCTOUYHMKOM PaAMOHYKAMAOB AAs
opraHmsMa yeaoBeKa SIBAAIOTCS IIPOAYKTHI XMBOTHOBOACTBA. Tak, ¢ MOAOKOM MoKeT mtocrymnarth 70-80
% 1311, ¢ XxAeOHBIMM, MACHBIMU ¥ MOAOYHBIMU TTpogyKTamu — 70-80 % 1e3nst u 60-70 % paauoHyKAMAOB
crponnyst. CiocoOHBI HaKaIrAMBaTh U IIOCTaBASTh paguiOaKTUBHBIE BellleCTBa B Ye10BeuecKuii OpTaHI3M
oOuTaTean IpecHbIX BOAOEMOB, a TaK>Ke AeCHbIX O1oreorieHo308 [20].

Bo MHoOrmx mccaeaoBaHMX BBIABAEHNE paAMallIOHHO-TUTMEHNYEeCKMX IlapaMeTpOB OCHOBHBIX
1oTpedAseMbIX IIPOAYKTOB Ha JCCAeAyeMOl TepPUTOPUU TakKKe SIBASeTCS OAHONM M3 COCTaBASIOMINX
IIOAHOIO KOMILAeKca PasMaliOHHOIO MOHUTOPVHIA TEPPUTOPNN, HAXOASIIeICs B HeIloCpeACTBeHHOI
6amnzoctu k ADC. Viccaegosanne «HyaeBoro ¢poHa» BOKpyT beaopycckort ADC BKaI09aA0 nccaeOBaHIe
3arpsI3HEHHOCTM PaAMOHYKAMAAMU OOBEKTOB OKpYy>KaloIell cpeabl (IIOuBa, IINTheBas BOJa) U
TUTMeHNYeCKUX IIapaMeTpPOB, HEOOXOAUMMBIX AAsl OLIeHKU 403 00AydeHus (rorpeOaeHyue IMIIEBBIX
IIPOAYKTOB MEeCTHBIM HacedeHuem) [21].

VsydyenHsle HaMM pe3yAbTaThl aHKETMPOBAHIMs IIOKazaal, 4YTO YacTOYIOTpeOAseMBIMU
HNPOAYKTaMM IIUTAHUSA AAS Pa3ANYHBIX TPYIII HaceAeHMs SBASIOTCS MsACO-MOAOYHAs ITPOAYKIIN,
3epHOBBIE KYABTYPHI, KApTO(EeAb, B 1€THee BpeMsI - OaxdeBast HPOAYKIIVL.

Paanonykanapel, cogepskamyecs B HPOAYKIMM >KMBOTHOBOACTBA, HAXOAATCA B IIPsIMOM
3aBUICHMOCTHU OT COAep>KaHII MX B PacTeHNsAX M II04YBaX, TaKUM OOpasoM, AAsl COCTaBAEHUsI IIPOTHO3a
BEpOSTHOTO IIOCTYIAEHMSI PaAMOHYKAUAOB B PpallMOHBl >KMBOTHBIX HEOOXO4UMMO pacrioAaraTh
KOAMYeCTBeHHBIMM XapaKTepUCTUKaMM, CBA3BIBAIOIINMM KOHIIEHTPpalnIO paldiOHyKANAOB B IIOYBaX,
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KOpMax U OPOAYKIIUN XMBOTHOBOACTBa [22]. Hamm onpeaeaeHsl yaeabHast aKTMBHOCTD MCKYyCCTBEHHOTO
paauonykanga '¥’Cs B IMIEBBIX HpPOAyKTax BbeIOpaHHBIX Tepputopuit TypkecraHckoit obOaacTu
(Pucynok 3).
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PucyHok 3. YaeabHast akTMBHOCTD ¥7Cs B muINeBbIX IpoAyKTax, BK/kr

**O0 yTBep>KAeHIU CaHUTAPHBIX IIpaBUA 11 HOpM «l Mrunenndecke TpeGoBaHNsI K O€30IIaCHOCTI U
IINIIeBOI 1IeHHOCT MMINEeBBIX TPoAYKTOB B Pecrrybanke Kasaxcran» (Ne 447 orll mions 2003 roaa).

Kax nokasano Ha pucyHke 3, B IMIIEBBIX IPOAYKTaX yAeAbHas aKTUMBHOCTH '¥Cs He IIpeBbIlIaeT
AOIIyCTMMOIO YypOBHs. B Tabaume 4 npeacraBaeHbl pe3yAbTaThl IO COAEP>KaHUIO €CTeCTBEHHBIX
PaAMOHYKAMAOB B IIMIIEBBIX IPOAYKTaX Ha BHIOPaHHBIX TeppUTOpU:AX (Tabanria 4).

Tabamnia 4
Y aeabHast akTMBHOCTD 22Th, ?2Ra B mueBbIX IIpoayKTax, B/Kr
No | I'IuiieBsie B2Th 226Ra
IIPOAYKTbI/HaCeA€HHBIN ITyHKT
1 Ap6ys/ lllapaapa 76,3+28 8 4,3+16,7
PedepencHrle 3HaYeHM:I 11O 500 3000
*UNSCEAR 2000 [23]
2 Avms/Hlapaapa 122,6+31,4 9,9+4,1
PedepencHrle 3HaYeHNM:I 11O 500 3000
* UNSCEAR 2000 [23]
3 Puc/XKetsicait 92,6+33,2 4,4+2,5
4 Puc/ Y36ekucran 101,2+35,1 10,6+2,3
PedepencHrle 3HaueHNsI 11O 300 8000
* UNSCEAR 2000 [23]
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5 Kaprodeas, XKersicait 64,46+17,1 12,43+4,2

PedepeHcHble 3HaYeHNM:I ITO 500 3000
* UNSCEAR 2000 [23]
6 Moaoxko, 29,6%7,1 3,2+1,9
IMapaapa

PedepencHrle 3HaueH: 0 * 300 5000
UNSCEAR 2000 [23]

* UNSCEAR 2000
Kak B1aHO 13 NIpuBe AeHHBIX 4aHHBIX, yAeAbHas aKTUBHOCTb PaAVIOHYKAMAOB B IIUITIEBBIX
IIpOAYKTax HaXOAUTCA B IIpeAeaax pedpepeHCHBIX 3Ha4eHMIA.

BeiBoabl

[TIpoBeaeHBI KOMILAEKCHBIE WICCA€AOBaHUA IIO0 OIIEHKe «HY/A€BOIO» pajMalyOHHOTO (OoHa
TePPUTOPUIT HaceAeHHBIX ITyHKTOB TypKecTaHCKOI 004acTy, pacliOA0KeHHbBIX BOAM3N IAOIIAaAKMU AAs
crpouteancTBa Y30ekckoit ADC. IToayueHHble gaHHBIe ITOKa3aAy, YTO B 0Opasllax IOYBbl, OTOOPaHHBIX
13 HaceAeHHBIX MyHKTOB JKeTnicail n JKbLABI-Cy, yaeAbHasl aKTMBHOCTh TOPM:A-232 MpeBbIIaeT A0 2 pa3
CpeaHepecIyOAMKaHCKOe 3HadeHMe. B oOpasmax mmTbeBoil BOABI roceaka JKbpLabl-cy 3apuKCHMpOBaHO
IIpeBbIIIeHe 3HaueHs CyMMapHOI yAeABbHON «, [3 akTuMBHOCTU B 1,5 pasa IO cpaBHEHMIO C YPOBHeEM
BMeIllaTeAbCTBA A4S [IUTHEBOIT BOABL.

IToaydyeHHbIe gaHHBIE TTO3BOAMAN YCTaHOBUTDL CpeAHMe 3Ha4eHIsI MCKYCCTBeHHBIX M eCTeCTBeHHBIX
PaAMOHYKAUAOB B 0ObeKTax OKpYy>KaloIlieil cpeAbl (II0YBa, Bo4a) U IIUIIEBLIX IIPOAYKTax.

Ilo uroram nposeseHHOIO MCCAeJ0OBaHIU AAsl IIePBOrO ®Talla MOHMTOPMHIA BBIABJAEH IlepedyeHb
OOBEKTOB OKpY>KaIoIlell cpeAsl M padpaOOTaHa aHKeTa AAsd IIPOBeJeHNs «IIMAOTHOTO» aHaAu3a
rnorpebAeHNsI HaceAeHMeM IPOAYKTOB MECTHOTO IIPOMCXOXKAeHUs U oOpas3a >KU3HM MECTHOTO
HaceaeHIs1. PekoMeHA0BaHHBIN HaMM IIepedyeHb HPOAYKTOB AAsl eKerO4HOIO MOHUTOPMHIA BKAIOYaeT
prIOY, 341aKOBBIe KYABTYPEI (PIC, HIIEHO), KOPHEILA0Abl 1 OaxueBble KyAbTYpPHI (AeTHMII lepnog). Msico-
MO/OYHYIO ITPOAYKITNIO HeOOXOAMMO MOHUTOPHMPOBATh yalle (2-3 pasza B I0oA).

PesyabpTaThl 4aHHOTO MMAOTHOIO MCCAeAOBaHNSA OyAyT MCIIOAB30BAThCs B CPABHUTEABHON OIleHKe
PaAVOHYKAVAHBIX BBIOPOCOB 1 OLIEHKe CTeIleHN VX BAMSHIS Ha OKPY>KaIOIIyIO Cpedy, yeA0BeKa, O1oTy
pu pabore ADC 1 B JaabHeNIIIeM IIPY BEIBOAE ee 13 DKcrayartanuu. Ha sTame onpeaeaenns HyaeBoro
(poHa 3HAUMIMBIM SIBASIETCS OIIpeje/eHrie TEXHOTEHHBIX PaAVIOHYKANUAOB, Ha 9Tare sKcrayaranuy ADC
— TeXHOTeHHBIX U PajMOHyKAUAOB IPUPOAHOIO IIPOMCXOXKAEHNSL.

/JlaHHOe IN/AO0THOe 1CCAeAO0BaHNe SBASeTCA JacThl0 KOMILAeKCHOTO MOHUTOPMHIA, IIPOBOANMOIO
Ha MccaeAyeMOV TeppUTOpUM KaK MUHMMYM OAVMH pa3 B TIO4 B IIPeAdKCIAYTAllMOHHBI U
BKCILAyaTalMOHHbIe 11epuoasl 4451 ADC, 9TO B gaAbHeIIeM OCAY>XUT OCHOBOI AAsl yIIPpaBAeHIEeCKIIX
pelleHnii M TIPUPOAOOXPAHHBIX MepOIpUATUII (MOHUTOPUHIA) AAsl Oe30IIacCHOCTM HaceAeHUs,
npoxxusaroIero sBoansy ADC.

ObocHoBaHMe 1 paciInpeHne IlepedHs KOHTPOAUPYEeMBIX PajIOHyKAUAOB TpeOyeT jaAbHeNIIIero
MU3y4eHUs, C BO3MOJKHOCTBIO OILIEHKM CTelleHM WX MUIpalMM UM YPOBHS 3arps3HEeHNs OCHOBHOII
rnorpedasgemMon TpoAyKumyu (pbida, MACO-MOAOYHAs HPOAYKIMA), a TakXke C BOBAeYeHUEeM B
nccaegopanne 00beKToB PAOPEI 1 (payHbl, OMOTEI OTKPBITBIX BOAHBIX VICTOYHIKOB.
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A M. T'aanua, M.M. baxtus, E.T. KamknnaoOaes, I1.K. KaseimOet, A4.C. IopaeBa
«Acmaria meduyuna yrusepcumemi» KEAK, Paduobuorozus xane paduayusivik Kopeay uHCmumymol,
Acmana, Kasaxcman

Os30ekcran PecriybamKacbIHAaFbI aTOM 94€KTpP CTaHIMSICBIH caldy ydacKeciHe JKaKbIH
opHaaackas TypKicTaH 00ABICBIHBIH €14i MeKeHaepi ayMaKTapbIHbIH «HOAAIK» pasuialsAbIK,
¢ouHbIH Oarasay

Aggarmma. ©30ekcraH PecrrybamKacblHAAFbI aTOM DAEKTP CTaHUMACLIHBIH KYPBLABICH Kasakcran
XaAKbl MEH ayMaKTapbIHBIH paJAualysAbK Kayillci3AiriH KamMTaMachl3 €Ty IIapadapbiH ©3€KTi ereai.
3epTTeyaiH MaKcaThl — aTOM DAEKTP CTaHIMSACBIHBIH dcep eTy aliMarblHa KaKblH OpHasdacKaH Typkicran
O0OABICBIHBIH €44l MeKeHAepiHAeTi pagualuAAbK, >Karaaliabl Oarasay. TyprelH yilaepaeri pagoH MeH
TOPOHHBIH Telle-TeHAIK KeaeMaik OeaceHJiiriHe ®KBMBaJAeHTTI TaMMa-CoyAeAeHyAiH KopllaraH
opTajarbl ODaaaMaabl 403aChIHBIH >KblAJaMABIFBIH, >KaAIbl aabda kKoHe OeTa OeACeHAiIriH JKoHe Cy MeH
TOIIBIPAK, YATiAepiHAeri, TaMak ©HiMJAepiHAe PaAMOHYKAUATEPAIH YAecTik OeaceHAiAiriH ealey
Kyprisiaai. anbikraaasl. XKeticait >koHe JKblabl-Cy aybladapblHaH aAbIHFaH TOHbIpak, yAridepinge 22Th
yAecTik OeaceHAiAiK pecry0AMKaAbIK KOPCEeTKIlTeH 2 ece >KOFaphl. JKblabI-Cy ayblAbIHaH aAbIHFaH aybl3
Cy ChlHaMaJapbIHBIH >KaAIlbl aaba-OelceHAisiri IIexTi pykcaT eTiareH KoHIleHTpamusdaH 1,5 ece
>KOrapbl. A3BIK-Tyaikreri >kacaHapl (Cs, *°Sr) >xeHe TaOurum paauoHyKauaTepaid (*Ra, 22Th)
KOHIIEHTpalMAChl KaABIITHI IIeKTepJe. AABIHFaH 3epTTeyAepAid aA/AblH ada HoTM>KeAepi XaABIKTBIH
9PTYpPAi >Kac ToOITaphel YIIiH 0O0AXaMABl CdyldedeHy Jo3aldapblH Oaralayfa >KoHe aTOM DAEKTpP
CTaHIIMACHIH IalijajdaHy Ke3iHAe aaAbIH aay IlapaJapblH a3ipaeyre MyMKiHAIK Oepeai.

Tyiin ce3aep: ADC, «<Hoaik poH», paAVIOHYKAUATEpP, TOILIPAK, CY, TaMaK eHiMAepi.
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A.M. Ganina, M.M. Bakhtin, E.T. Kashkinbaev, P.K. Kazymbet, D.S. Ibrayeva
Astana Medical University, Institute of Radiobiology and Radiation Protection, Astana, Kazakhstan

Assessment of the "zero" radiation background of the territories of the settlements of the
Turkestan region, located near the site for the construction of a nuclear power plant in the Republic
of Uzbekistan

Abstract. The construction of a nuclear power plant in the Republic of Uzbekistan actualizes
measures for the radiation safety of the population and territories of Kazakhstan. The aim of the study
was to assess the radiation situation in the settlements of the Turkestan region located near the impact
zone of the nuclear power plant. The investigation includes measurements of ambient equivalent dose
rates of gamma radiation, equivalent to the equilibrium volumetric activity of radon and thoron in
residential buildings, establishing the total alpha and beta activities, and measuring the specific activity
of radionuclides in water soil and food samples. In soil samples taken from the villages of Zhetysay and
Zhyly-su, the specific activity of 22Th is 2 times higher than the national average. The total alpha
activity of drinking water samples from the village of Zhyly-su is 1,5 times higher than the maximum
permissible concentration. The concentration of artificial (¥Cs, *Sr) and natural radionuclides (**Ra,
22Th) in food is within the normal range. Obtaining preliminary results of the research will make it
possible to assess the predicted radiation doses for various age groups of the population, and to develop
preventive measures during the operation of a nuclear power plant.

Keywords: nuclear power plant, "zero background", radionuclides, soil, water, food products.
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I''T. Keizgap6ekosa'®, A.T. Xycannos', b.X. Ecen:xoa08?,
A.A. Capcenosa?, H.C. MambIiTOBAa®

'Koxuwemayckuii ynusepcumem um. I1I. Yaruxarnosa, Koxwemay, Kasaxcman

200 «Ixorozuueckcuii uenmp «xo-Kokure», Koxuemay, Kasaxcman

3Kasaxcxuil yHusepcumem mextorozuu u Ousneca, Acmana, Kasaxcman
*Asmop 0rs koppecnondenyuu: gulmira8001@mail.ru

YpoXafHOCTb AbHa MaCAMYHOTO ¥ MUKPOOMOIIeHO3 YepHO3eMa OOBIKHOBEHHOTO
Opu BHECEHNHN 3010YT1€PpOAHOTIO IIpelapaTa arpoOMMOHOB

Annoranus. Ha meppumopuu Kasaxcmana ¢ Kaxovim 2000M Y6eAUUUSALNC AHMPONOzeHHoe
6030eticmee Ha npupodHvie pecypcol, 6 HACHHOCHIU, HA NOU6EHHBILL NOKPOE, UIMO NPUsooUm x ezo
dezpadavuu. Hapady ¢ amum ¢ nousax pechyOAuKy ommeuaemcs cHuXeHue codepxanus zymycd,
JdocmynHuix  PopM  NUMAMEALHOIX — 6eulecms, Umo  Npusooum K - peskomy — CHUKEHUIO
NPOOYKMUGHOCTTU CEAbCKOXO03AUCTNEEHHBIX KYADIYP. B c6s3u ¢ amum ycurueaemcs mpesoza 3a
coxparerue cmadUAbLHOU 0UONPodYKMUEHOCIY NOUGEHHDIX Pecypcos cmparol. JAs peutenus
cymwecmeytousux  npoOdrem Heo0X00UMO NpuHsmue Mep co  CHOpoHbl  20cydapcmea 1o
60CcnpPOU3600CMEY NA000POOUS. 1OUE U PAUUOHAADHOZ0 UCHOALS0SAHUS NOUEEHHDLX Pecypcos u
36MEAD CEeAbCKOXO03SIICHIBEH 020 HASHAYEH LS.

I'r00arvHOUl U HAUUOHAADHOTL IKOAOZUHECKOL! NPOOAEMOTL MAKIKE SA6ALENC HAKONAEHUE 0MX0006
npouse00cmea. 30A0UWAAKY OMHOCAMCA K 0mX00aM 1smoz0 KAacca onacHocmuy (npakmuuecku
Oesonactivle), U OHU GNOAHE NPUMEHUMbL 6 Kauecmee YoodpeHuti OAs CeAbckoz0 X035cmea U
uMerom 00AbuUL0e SHAUEHUE OASL IKOAOZUU, MAK KAK COCoOCmsYem YMuUAUAuY 0mxooos.

B cmamuve npu6odsmcs pesyAbmamul usyueHus 6AUAHU 003 6HeCeHUS NPenapama us 30A0UAIKa
U MeXHUHecKoz0 YzAepoda HA OUOA0ZUUECKYH AKMUEHOCHIb HepHOo3eMA 00bIKHO6EHH020 U
YPOKAUHOCHIL AbHA MACAUUHO020. Onvimvl nposoOUAUCL HA ONLIMHOM HOAE YueOHO-HAYHHO-
npoussodcmeerozo yenmpa «aum» Koxutemayckozo ynusepcumema umeru L. Yaruxarosa.
Muxpobuorozuneckyto AKMUEHOCHIL NO46LI 0NPEOCASIAU MEHO00M ANAUKAUUU AbHONOAOTHA.
Yemanosaeno, umo eHecerue npenapama, NpousEe0eHH020 U3 30AOWAAKA U MEeXHUUeCK0z0
yaaepoda,  cnocobcmeyem  aKMUGUIAUUYU  MUKPOOUOAOZUUECKUX — NPOUECCO8 6  depHoseme
00bIKHOBEHHOM U NOSLIULEHIUIO YPOKAUHOCHIU AbHA MACAUYHOZ0.

Karouesble caoBa: dezpadaijusl, ymuAusayus, LepHosem, npenapam, az00UoHos, Mukpoboueos,
YPOXKALLHOCTD.

DOI: 10.32523/2616-7034-2022-141-4-68-76

BBeaenue

3ammra M COXpaHeHMe IIOYBEHHOIO IIA040POAMsSA CTAaHOBUTCS CaMOM OCTpOM 3ajadelt
COBpPEMEHHOI MUPOBOI HKOAOTMIECKOV MOAUTHKY, TaK KaK IIPOIIEeCCH AeTpajaliii II0YB I'yOUTeAbHBI
IO CBOMM IIOCAEACTBIAM A/l CyIeCTBOBaHM:I XK13HM Ha 3emAe [1]. B HacTosI1ee BpeMsI 10 BceMy MUPY
AeTpasVpOBAHHBIMU SIBASIIOTCSI ©oaee 2 MApJ4. TeKTapoOB HPOAYKIVMBHBIX 3€MeAb I eXXerogHoe
yBeAndeHne I110I1jajell AerpasiipOBaHHbIX 3eMeAb AocTuraeT 12 MAH. rekrapos [2].

Ha teppuropmnn Kasaxcrana ¢ Ka’KAbIM I'OAOM YBeAWYMBAeTCs aHTPOIIOIeHHOe BO3JEeVICTBME Ha
HNpPUPOAHBIE pecypchl, B YaCTHOCTM, Ha ITOYBEHHBIN IIOKPOB, YTO IIPUBOAUT K €TI0 Aerpadallii IIOYTH B
KakJo0il ~ arpoKAMMaTmdyeckoil  3oHe  pecnyoamku. B Kasaxcrame — obmias — maomaasb
CeABbCKOXO3SMCTBeHHBIX YTOAMI cocTaBAseT 222 MAH. Ta, U3 HUX 27 MAH. Ta - IamHu. B pecrrybanke
Ha0AI0AAIOTCs 3HAYMTEAbHOE YXyAllleHUe IIOYBeHHO-MeAMOPAaTUBHOIO M ITOYBEHHO-DKOAOTMYECKOIO
COCTOSIHUSI C€ABCKOXO3SVICTBEHHBIX YIOAUI, MHTEHCHBHOE CHIDKEHUE IMA0A0POAUsA ITaXOTHEIX ITOYB,
pasBuTHe BOAHON U BeTPOBOI DPO3UN U BTOPUYHOTO 3acoaenus. Cutyamus ycyryOasercs elle U TeM,
9TO B pecry0AMKe O4eHb HI3KIe OObeMbl BHeCceHI:1 y400peHnit Ha 1 ra mocesHo naomaau. Ecan B
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1989 roay (muk xmMmsanum) BHOCUAOCh A0 50 Kr 4.B./ra, TO B HaCTOsIIlee BpeMsl 5TO KOANYECTBO He
IIpeBhIIIaeT 5 KT 4.B./Ta, TO eCTh 00BbeMBI IIpMMeHeHns yA00pennit cHusnancey moutn B 10 pas. Bee sTo
npuBeao K TOMy, 4TO IouBbl KazaxcraHa XapakTepu3yIOTCA HEBBICOKMM yPOBHEM I11040poaus. B
pesyAabTaTte IIOKa3aTeAM YPO>KalHOCTM CeAbXO3KYAbTYp B peciyOAMKe 3aMeTHO OTCTalOT OT YpPOBHS
CTpaH, HAXOASAIIMXCSI C HAMM B CXOXKIX IIPUPOAHO-KAMMATUYECKIX YCAOBUAX [3].

Uccaeaosanms, mposegerHsle Cesepo-KasaxcraHCKOM — OIBITHOM — CeAbCKOXO3SIICTBEHHOM
CTaHIIMel, AOKa3bIBAIOT BBICOKYIO ®(PQPEeKTUMBHOCTh MCIOAb30BAHMS 30A4BI. YPOXKAHOCTh OCHOBHOI
KyABTYPBI — APOBOJ IIIIEHUI], Kak oTMedaeT beaenkas H.IL., B cpeanem 3a roant mnccaegosanmit 0,9
1/ra [4]. B uepHO3emHoO1 30He CeBepHoro KaszaxcraHa 1mogo0OHBIX MCCAeA0BaHUII OBLAO IIPOBEAEHO He
3HAYUTEABHO.

B cBa3M ¢ BRIIEN3A0KEHHBIM IeAb AaHHO CTaTbM - AaTh OLIEHKY IIPMMEHEeHMs IIperiapara u3
3040I111aKa ¥ TeXHMYECKOTO yraepoJa AAasl yaoOpeHus depHoseMmHbIx 1mods CesepHoro Kasaxcrana Ha
moceBax AbHa MaCAMNYHOTO.

B 3agaum nccaeaoBaHIST BXOAVAN:

- YCTaHOBUTL BAMSHME /403 BHECEHU: IIperapara M3 3040I4aKa M TeXHUYEeCKOrO yriepoga Ha
MMKpPOOMOA0TMIEeCKYIO aKTMBHOCTb YepHO3eMa OOBIKHOBEHHOTO;

- U3Y4UTh BAMSHME AO03 BHECeHMs IIpellapaTra M3 30/0IIJaKa M TeXHMYeCKOIo yraepoja Ha
YPO>KalHOCTb CeMSIH AbHa MacANYIHOTO.

Marepuaanl 1 MeTOABI UCCAeAOBaHWS
OOBeKTsl 1ccAeA0BaHU: YePHO3eM OOBIKHOBEHHBIN, A€H MacAndHbL. ITpeamer mccaesoBanms:

Iperapar 13 3040IIL1aKa 1 TeXHUIeCKOIO yriepoda B IIOPOIIKOBOM BliAe, COCTaB KOTOPOIO IIpUBeJeH B
(Tabaurne 1).

TabGamma 1
Cocras nnpenapara 3 3040M11aKa ¥ TEXHNIeCKOTIO yraepoja

B

< °\i c\; c\: c\i °\°\ °\°\ ° °\°\ é Hacpmmnas Pasmep

) o) Q Q 9“ ?n % 8 Q g IA0THOCTb, | TIpaHya,

n = < o = zZ » 4 X Kr/m? MM
N
==
30 |4403 |445 |1845 |133 |[044 (016 |084 |05 |15 610 0,5-0,6

IToaesrle MccaeaoBaHMS IPOBOAMANCL Ha OIIBITHOM IIOAe Y4eOHO-Hay4HO-IIPOM3BOACTBEHHOIO
tenTpa «2ant» Kokmerayckoro ynusepcutera nmenn II. Yaamxanosa. OnbIT 3a40KeH B 4-KpaTHOI
IIOBTOPHOCTH IO CAeAYIOIIell cxeMe: KOHTPOAb - Oe3 yao0penust; Pio (1/10 o pacueTHOI 40351) - POH; Ha
MIHepaAbHOM (pOHe BHOCHAU IIperapaT U3 30410I111aKa 1 TeXH4eckoro yraepoda s gosax 100, 200, 300,
400, 500 xr/ra mog mpearnioceBHyI0 00pabOTKy mouskl Ilaomass aeasHkn 125 M2 ydeTHas! maomiadb
100Mm2.

YaoOpenne m3 3040m14aka ¥ TeXHMYECKOro yraepoda u cynepdocdar  ABOIHOINM
IpaHyAMPOBAHHBIN BHOCUAM COTJAaCHO CXeMe OIBITOB BPY4YHYIO, BeCHON BpasOpoc. Pacuernyio aosy
docopupIX ya00penmit ycraHasamsaau 10 Meroamke IOV, Epmoxmna mo ¢opmyae (1) Ha
[AaHUPYEMBIN ypO>Kall AbHa MaCAMYHOIO:

Jip = 6 X TIY — 71 X 3¢, (1)
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rae A — aosa, kr/ra; ITY — maanmupyemsiit ypoxkair; D¢ — paxTmueckoe cogepkaHne d1eMeHTa B I1ouse. B
cpedHeM 3a TpM Troja pacdyeTHas Aosza ¢ocdopa cocrasmaa 64 kr A.s./ra. Ilocae BHeceHM:
yAOOpeHnit IIpoBeAn MpeAOCeBHYIO KyAbTUBauIo Ha rayonny 8-10 cm kyastusatopom KIIIHI-9. IToces
Ipoun3sBeJeH cesaKoit «bucrpuna» Ha rayouny 4-5 cm. Hopma BriceBa AbHa MacAn4IHOTO - 35 Kr/Ta.

IToaeBble OIIBITHI IIPOBOAMAN IO OOLIEPUHATEIM MeToAuKaM B cootsercTBym ¢ [TOCT:

1. AKTUBHOCTB 11€441041030pa3Aaralommx OaKTepuil — MeTOAOM ABHSHBIX IToaoTeH mno E.H.
Mumycruny (1979). IloaoTHO 3aKAaAbIBaAN €KerOAHO 110/, ITOCeBBI AbHa MaCAMYHOTIO B cA0e 1ouBsl 0-20
CM B 3-KpaTHOM MOBTOPHOCTH BeCHOM, A€TOM ¥ OCEHBIO.

2. Yder ypoxasi M cTaTHCTU4ecKass oOpabOTKa ypo>KaMHBIX JaHHBIX IIpOBOAMANCHL 1O B.A.
AocniexoBy (1985). Crarncruyeckas oOpabOTKa pe3yabTaTOB IIPOBOAMAACh IIPU IOMOIIM IPOTPpaMMBI
Microsoft Excel.

OOcy>xaeHue ¥ aHaAU3 Pe3yAbTaTOB MCCAeAOBaHIAS

Kak mokaszaam pesyabTaThl HaIMX MCCA€AOBaHMI, ITOAOXUTeABHOe JAeNICTBUe Iperapara u3
3040I14aKa ¥ TeXHUYECKOTO yraepoga Ha aKTMBHOCTh pa3AOoKeHWs I11e4410A03bl Ha0AI04aa0Ch B
TeyeHMe Bcell BereTalny pacreHuii. IIpydemM IopblIIeHne aKTMBHOCTY pa3A0>KeHNs 11441010351 OBLAO
IIPsIMO ITPOIIOPIIIOHAABHO YBeANYEHNIO 403 BHeCeHNs arpoOMOHOBa (pMUCyHOK 1).

B cpeanem 3a roapr uccaegoBanusa (2018-2020 rr.) BecHOV aKTMBHOCTh MMKPOOPTaHM3MOB
Haxo4yuJach Ha BBICOKOM YPOBHE, UYTO OOBSICHAETCS MHTEHCUBHBIM IIPOrpeBaHMeM ITOYBBI — IIPOIIEeHT
Ppa3A0>KeHNs AbHa-BOAOKHA COCTaBIA Ha KOHTpoAe 27,2%, Ha yA0OpeHHbIX BapuaHTax 32,7-44,2%.

B aeTHmit repmos 3a cueT BBHICOKOI TeMIlepaTyphl U OCajKOB ITPOILIEHT pa3A0>KeHMs! AbHIHOIO
BOAOKHa ObIA BBIIIIEe BeCEHHUX OIlpeJeAeHni1 1 coctasna ot 28,7 40 46,1% , Ha 4TO IOBAMAAO BHeCeHue
arpoOMOHOBa, TOTAa KaK Ha KOHTPOAe aKTUBHOCTDb Pa3A0KeHNs 11e441040351 Oblaa HpKe — 25,2%.

K ocenn mHTEHCMBHOCTH MMKPOOMOAOTMYECKUX IIPOIIeCCOB CHMKAAach 3a CYeT ITOHVIKEHNS
TeMIlepaTyphl, O4HaKo Ha BapuaHTtax ¢ BHeceHrem 300-500 xr mperapara MHTE@HCUBHOCTDL pa3A0>KeHIs
ABHSIHOTO BOAOKHAa Oblaa Bee elre BeIcOKOM — 45,1-48,1%.

o\i 50
g B | l
S 40 | | |
= :
= 35 |
= 30 — -
= 25 | B
E 20 B
2 15
% 10
g 5
A 0
9 kouTpoia | 1/10 P - | dpou+arp | poutarp | pou+arp | hout+arp | pou+arp
= b ¢oH | 0OMOHOB | 0OMOHOB | OOMOHOB | OOMOHOB | OOMOHOB
E 100 xr/ra | 200 kr/ra | 300 kr/ra | 400 kr/ra | 500 kr/ra
< |WmBecna| 27,2 32,7 33,6 36,5 37,8 40,7 44,2
® Jleto 25,2 28,7 33,7 36,9 39,7 41 46,1
Ocenp| 27,1 30,3 32,5 36,9 451 45,2 48,1

Pucynok 1. Bausinue A03 BHeCeHIsI yA00peHMsI 13 30a0111aKa M TeXHMIEeCKOro yraepoaa Ha
aKTUBHOCTD 11€11101030pa3pyHiaiomux 0akTepuii B mouse, % (cpeaHee 3a 2018-2020 rr.)
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A5 onleHKM OMOAOTMYecKOM aKTMBHOCTU IIOYB IO MHTEHCUBHOCTM paspylieHns: kaetdaTtku (%
Pa3A0KUBIIIETOCsI BOAOKHA 3a BereTalllIOHHBIV Ce30H) Oblaa IIpMHATa cAeAyIolias IIKala: O4eHb caabast
< 10, caabas 10-30, cpeansia 30-50, cuapnas 50-80, ouens cmapHas > 80 [5]. B coorsercTBum c 31O
IIIKa/A0J B HaIIIMX OIbITaX Ha yAOOPEeHHBIX BapyaHTaX aKTMBHOCTh MUKPOOPIaHU3MOB OILleHMBaeTCsl KaK
cpeansts — 30-50%, Ha KoHTpOAe Kak caabast — 10-30%.

B cpeanem 3a Tpm roga HamOoAbIas aKTMBHOCTD 11€41101030paspymiaonmx 6axkrepuit (48,1%)
IpOsABAsETCS Ha BapyaHTax C BHeCeHUeM yA00peHMs U3 3040I11aKa U TeXHIMYeCKOTO yraepoda B 403e
500 xr/ra. DTO MOXHO OOBSACHUTL 0OOJ€e BBICOKMM COJep>KaHUeM yriepoja B Makpo- n
MMKpPO®AEMEHTOB 304bl B BBICOKMX J03aX, KOTOpBIe sBASIOTCS IIMTaTeABHON Cpejoil AAas
MMKPOOPTaHU3MOB.

Beanmunna yposkasg AbHa MacAMYHOTO, KaK ¥ APYTMX CeAbCKOXOBAMCTBEHHBIX KYyABTYp, B
3HAUNMTEABHON CTeleHM 3aBUCUT OT YCAOBMI MUHepaAbHOTO MHUTaHM:A. B Hammx mccaesosaHMsX
3aKOHOMEpPHOCTh AeJCTBM: IIperapaTa 4YeTKO ITpocJeXkmnBalach, BeAMYMHa ypoxKas KoaeDaaach B
I POKUX IIpejeaax B 3aBMCYMOCTY OT YCAOBUI IIUTaHM.

YpokalfHOCTh AbHa MaCAMYHOTO BapbMUpoOBada Kak OT ITOrOAHO-KAMMAaTUYeCKUX YCAOBUIL, TaK U
OT pa3ANJHBIX 403 IIpUMeHeHNs arpoonoHosa. Tak, B ycaosusax 2018 roga B 11e40M ypoO>KaltHOCTD Oblaa
6oaee Bricokoit B cpasHeHun ¢ 2019 n 2020 rr. Ha ya00penHbIX BapuaHTax Ha0A104a40Ch ITOBBIIIeHe
YPO>KaifHOCTM AbHAa MaCAMYHOIO B 3aBUCHMOCTM OT O3Bl BHeCeHMs IIperapara U3 3040I1Jlaka I
TeXHM4eckoro yraepoaa, Ha 0,09-0,34 1/ra (pucyHoxk 2).
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PucyHoxk 2. BansiHue 403 BHeceHsI IIpeliapaTa 13 3010111aKa ¥ TEXHUYeCKOTo yraepoJa Ha
YPO>KafHOCTb CeMsIH AbHa MaCAMYHOrO, T/ra (cpeaHee 3a 2018-2020 rr.)

Hamu ycranosaena TecHas KOppeAsIMOHHas CBsI3b MeXAy J03aMi  arpoOMOHOBa MU
YPOXXalHOCTBIO CeMsAH AbHAa MaCAMYHOIO (ypaBHeHMe AMHelHON perpeccum): y=0,0536x+0,6271,
koo Puiment gerepmuHaum - r2=0,8346.

Hamnboapimas nmpubaBKka yposKaifHOCTM IOAydeHa Ha BapHaHTe C BHeceHMeM arpoOmonosa 300
kr/ra Ha ¢one ¢ocPopHbix yao0penmit — 1,00 T/ra, uto BBHIIE KOHTpoass Ha 0,34 T/ra. Taxxke
AOCTOBEpHYIO IpubaBKy K ypoXkalo Jaau BapuaHTh ¢oH + mpenapart 400-500 xr/ra, pasHyio 42,4% n
43,9%, oaHako B cpaBHeHMU ¢ 403011 300 KI/ra MX UCII0AB30BaHIE He BRITOAHO C YKOHOMIYECKOV TOUKI
spenms. Takmm oOpa3oM, cymiecTBeHHas IpuOaBKa YpOXKalHOCTM AbHAa MaCAMYHOIO JOCTUTAeTCs C
npumeHeHneM 40361 300 Kr/ra 1 BbIIIIE.
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[ToaoxuTteabHOe AeVICTBME HEOOXOAMMBIX MaKpO - M MMKPO®AEMEHTOB IIMTaHMS pacTeHuil Ha
YPO>XKalHOCTh CeABbCKOXO3SVICTBEHHBIX KyABTYp OOYCAOBAEHO TakKXKe MX BAUSAHUEM Ha IIOYBEHHYIO
MUKpPO(A0pPY, Ha B3aNMOOTHOIIIEHIST MeXKAY PacTeHMAMU U TIOYBEHHBIMI MUKPOOPTaHU3MaMu [6].

Mukpobuoaornyeckasi aKTUBHOCTh IIOYBBI XapaKTepu3yeTcsi COOTHOIIeHNEeM U B3alIMOCBA3BIO
BCeX JKMBBIX OPTaHM3MOB, HaXOAJAIIMXCA B II0YBe, U sABASETCI OAHMM U3 BaKHBIX IIOKa3aTeaeil
omnpejeAeHns 1a040poaus 1ousbl. OcCHOBHas (PYHKUIMS IIOYBEHHBIX MUKPOOPTaHM3MOB  —
dopMmpoBaHne TIOYBEHHOI CTPYKTYpHI, OOpasoBaHMe TIyMyca, CO3JaHMe IIPOYHOI KOMKOBATOM
CTPYKTYPBI IIaXOTHOTO CAOsI IIOYBHI.

Mukpoopranusmel, HaxoAsCh B IIaXOTHOM C/A0€ IIOYBBI, B IIpOllecce CBOeil >KM3HeAeATeAbHOCTU
BBIAEASIOT pa3ANdHble (PU3N0AOTIYEeCKIIe aKTVBHBIe COeAVIHEHIIs, KOTOPBIe CIIOCOOCTBYIOT ITOSIBAE€HUIO
ITOABVI>KHBEIX (POPM D1€MEHTOB, HeOOXOAVMMBIX A5 POCTa U Pa3BUTIUSA PacTeHMIA.

Mayyenme MUKpOOMOAOIMYECKON aKTMBHOCTM IIOYBBI SIBASI€TCS HEOOXOAMMBIM, IIOTOMY 4YTO
IIOBBIIIIEHNE TIA0AOPOAMS IIOUBLI M BIIOCAEACTBUM YPOXKAHOCTh CeAbCKOXO3AMCTBEHHBIX KYABTYP
3aBUCAT OT KOAMIECTBa MUKPOOPTaHMU3MOB, HAXOASAIIUXCS B IIOYBe.

B ®TOl CBA3SM HaMU M3y4eHO BAUAHME HOBOTO yAOOpeHM:s IIperiapaTa, IpOM3BeJAE€HHOIO U3
30/01111aKOB 11 TEXHIMYECKOIO yraepoJa, Ha COCTOsIHIe MUKPOOMOIleHO3a YepHO3eMa OOBIKHOBEHHOIO B
roceBax AbHa MacCAMYHOTO.

Zeba Usmani, Vipin Kumar, Pratishtha Gupta, Gauri Gupta, Rupa Rani, Avantika Chandra (2019)
COOOIIAIOT, 4TO IoTpeOAeHne yras B AsmaTcko-TmxookeaHckoM permore K 2035 rogy Bospacrer
npuMepHo 4o 87,2 mpolieHTa. YrpapaeHne octatkamm ot cxuranms yras (CCRs), obpasyiommmmucs B
IIPOMBIIIIAEHHOCTY, SIBASeTCSI OCHOBHBIM Y3KMM MECTOM B IIPe0J0AeHUN TT0CAeACTBUI MCII0AB30BaHNs
yras. TOKCMYHOCTh MMKPO®AEMEHTOB B BepMMKOMIIOCTHpoBaHHON aerydeit 304e (VCF) ne BoLaBuaa
SIBHBIX PUCKOB AAsl OKpY’KaloIlleil cpeabl. ABTOPBI YCTaHOBMAM yAydIlleHNe IIpOpacTaHus CeMsH
ToMaroB esculentum, melongena Ha (82,22%), s¢PpexkTuBHOCTs McroAb30BaHMs 3040yHOCOB (CCR) B
CeABbCKOM XO3sJICTBe, 0COO@HHO B Pa3BMBAIOIINXCA CTpaHax [7].

HasemHOe BHeceHMe YTOABHONM 30ABI CYMTAETCA DKOAOIMYECKU YMCTBIM BapUMaHTOM AAs
yAydIlleHMsl KayecTBa ITIOYBBL. bBMOAOCTyIIHbIe KOHIJeHTpalMy MeTaAA0B OBLAM O4YeHb HU3KMMU
Munyaradzi Mtisi Willis Gwenzi (2019) [8].

Mmnoroaerane wuccaegosanms Jadwiga Wierzbowska, Peter Kovacik, Stanistaw Sienkiewicz,
Stawomir Krzebietke, and Teresa Bowszys, (2018) crounsIx Bo4, KOMIIOCTa, OBITOBBIX OTXO40B M HaBO3a
II0OKa3aaAyu, 4YTO TsKeAble MeTaAAbl CUAbHee aJACOpOMpPYIOTCA B IIOuBe, OOraToil OpraHMYecKUM
BeIlleCcTBOM, II0A0KUTEeABHO KOPPeAUpYIOT C cogep>KaHMeM OpTaHI4YecKoro yraepoaa [9].

Adnan Shakeel, Abrar Ahmad Khan, Gufran Ahmad (2019) yTBep>k4aioT, 4TO yTMAM3AINL
AeTydell 30Abl BBI3bIBAET 3HAUMTEAbHBIe DKOHOMIYECKMe M 9KOAormdeckue ImpoOaeMsl. Ilosromy
aBTOPBl M3YYMAM BO3MOKHOCTb BHECEHNs JeTydell 304bl B IIOYBY AASl yAydIIeHUs pocTa WU
YPpO>KallHOCT MHAMICKOM ropuuniipl (Brassica juncea L.cv. Varuna), maydaam BANMsAHME Ppa3AMYHBIX
KoHIeHTpauuii aerydeit 30451 (0%, 10%, 20%, 30%, 40% n 50% mac. / Mac.) Ha POCT pacTeHUit (4AMHa,
cBeXKasl Macca M CyXxoll Bec II00eroB 11 KOpHeil. Y CTaHOBMUAH, YTO IlapaMeTphbl 3Ha4UTeAbHO YBeAUMINANCH
c 10 ao 30%, yposenn aerydeil 304bl Obla MakcumaabHbIM IIpu 30%. Ognako mpu 0oaee BBICOKUX
yposHsx, ot 40 g0 50%, aerydeit 304bl apaMeTphl pocTa ObLAM 3HAUMTEABHO CHVKeHbI. lVsyuenme
AAHHBIX IT0Ka3aao, 4To 30% -HbII ypOBEeHb COAep>KaHMs AeTydell 304l OKas3aAcCs MAeaAbHBIM AAs
Ay4IIIero pocTa MHANniickon ropunist [10].

ITo aannupim Cepeseaan T. b., Bonr T. b. n IIntuesa, BHeceHne 30101111aKOBOTO IT11aKa B IIOYBY
IIOKa3bIBaeT, YTO OH 3HAYMTEABHO yAydlllaeT He TOABKO adpalli0 M aKTMBHOCTh (PepPMEHTOB, HO U
Ipollecchl a30THOTO IMKAa B MOYBe, Takue KakK HuTpmdukanms m mMmuHepaamsaums [11-13]. Oanako
ype3MepHOe UCI0Ab30BaHMe 3oaomrlaka (400-7001/ra) HeraTMBHO BAMSAET Ha MUKPOOMOAOTMYECKYIO
aKTUBHOCTD TOYB [14].
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3akao4deHue

PesyabraTel mccaeaoBaHMil TTOKa3aAy, 9YTO BHeCeHMe IIpellapara M3 3040I14aKa ¥ TeXHIYeCKOTO
IIOBBIIIIA€T MMKPOOMOAOTMYECKYIO0 aKTMBHOCThL 4YepHO3eMa OOBIKHOBEHHOTO U YPOXKailHOCTb AbHa
Macan4Horo. B cpeanem sa Tpu roga Ha BapuaHTax, IAe BHOCHACS arpOOMOHOB, aKTMBHOCTD pa3A0KeHs
ABHSIHOTO BOAOKHA Bo3pocaa ¢ 26,5% Ha koHTpoe 40 30,6-46,1%. YposkallHOCTD 3epHa AbHa MAaCANYHOIO
Ha BapuaHTe (poH + arpoomonos 300 kr/ra 6bL1a BbIIIe KOHTPOAs Ha 51,5%.
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Arpo0OnongapabIH Kya-KOMipTeKTi IperapaTbiH eHri3y Ke3iHje Majiabl 3bIFbIPAbIH
©HiMAiairi XaHe KapanaibIM 4YepHO3eM MUKPOOMOIIeHO3bI

Anaarma. Kasakcran aymarbiHAa TaOUFM pecypcTapra, aTall aiiTKaHAa, TOIIbIPaK >KaMbLAFBICHIHA
aHTPOIIOTeHAIK dcep >KbIA CallbIH apThIl Keaedi, Oya OHBIH TO3ybiHa okeadeai. CoHbIMeH Karap,
pecniyOAMKaHBIH — TOIBIparblHAQ Kapallipik KypaMBIHBIH, KOPEeKTiK 3aTTapAblH  KOAXeTiMmai
¢dopMaceIHBIH TOMeHJeyi OaliKaaaAbl, OHBIH Caljapbl aybll IIapyalllbLABIFE JaKbLAAapbl ©HIMAiAiTiHIH
KYpT TeMeHgeyiHe okeaeai. OcblraH 0ailaaHBICTBI €AiMi3AiH TOIBIpaK pecypCTapbIHBIH TYpPaKThI
OuoeHiMAiairiHiH caKkTaayblHa adaHJAayIIbIABIK Kylleiie Tycyde. Kasipri mpobaemMasapApl 1emny yIiiH
MeMJeKeT TapalblHaH TOIbIpaK KYHapABLABIFBIH KaAIlbIHA KeATipy >KoHe TOIBIpaK pecypcTapbl MeH
ayblA IIapyallblABIFEI MaKcCaTbIHAAFbl >KepaepAi TuiMai maiigadaHy >KeHiHAe Iapadap KaOblajay
Ka>KeTTirl TybIHAAADL.

Fasamapik >xeHe YATTBIK 9DKOAOTUAABIK ITpoDaeMadapablH Oipi eHAipic KaaAAbIKTapbIHBIH
JKMHaAybpl 00AbINl TaOblaaabl. Kya maakrap KaaAbIKTapbl KayilTiairi >KarblHaH OeCiHIIN CHIHBIIIKA
XaTaabl (ic >Ky3iHge KayiIlci3) >KoHe oJap aybla IIapyallblABIFBl YIINiH TBHIHAWTKBII PpeTiHAe
KOAJaHblAaAbl 9pi HKOAOTHM: YIIiH YAKeH MaHbI3Fa 1€, ©MITKeHi 04 KaaAABIKTapAbl KoJere >KapaTyra
BIKITaA eTeAl.

Makaasaga Kya IIJaK >KoHe TeXHMKaAbIK KOMipTeTiHeH aAbIHFaH IIpernaparThl KOAJaHy
AO3adapbIHbIH  KoAiMIl KapaTONBIPaKThIH OMOAOTUAABIK, OeAceHAidiriHe >KoHe MaiiAbl 3BIFBIPABIH
eHiMJiJiriHe oacepiH 3epTTey HoaTmKedepi KeatipiareH. Toxipubeasep III.YeamxaHoB aThIHAAFBI
Kexkieray yHmsepcureTiHiH "Daut" OKY-FBLABIMU-OHAIPICTIK OpPTaABIFBIHBIH ToXKipubeaik asaHbIHAA
©TKi3iaai. TonpIpakThIH MUKPOOMOAOIMAABIK, OeACeHAIAIrl 3BIFBIP TOCIMINIeAepiH aramnKaIuslay oaici
apKbIABl aHBIKTaAAbl. Kya IlaakraH >KoHe TeXHMKAa/AblK KeMipTeKTeH eHAipiAreH IIperaparTbl eHIi3y
K9IMTi Kapa TOBIIIapaKTarkl MUKPOOMOAOTMAABIK ITpoIiecTepai GeaceHAipyTe >KoHe MaiiAbl 3IFBIPABIH
OHIMA1AiTiH apTTHIpyFa BIKIIAA €TEeTiHi aHBIKTAaAABL.

Tyitin cesaep: aerpaganus, Kodere >KapaTy, Kapa TOIBIpaK, IIperapar, arpoOmoH,
MUKpPOOMOIIEHO3, ©HIMAiJiK.
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The yield of oilseed flax and the microbiocenosis of ordinary chernozem when applying an
ash-carbon preparation of agrobiones

Abstract. Every year the anthropogenic impact on natural resources on the territory of
Kazakhstan, in particular, on the soil cover, is increasing, which leads to its degradation. Along with
this, there is a decrease in the content of humus, available forms of nutrients in the soils of the republic,
which leads to a sharp decrease in the productivity of crops. In this regard, there is increasing concern
for maintaining a stable bioproductivity of the country's soil resources. To solve existing problems, it
becomes necessary to take measures on the part of the state to reproduce soil fertility and rational use of
soil resources and agricultural land.
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The accumulation of waste is also a global and national environmental problem. Ash and slag
belong to V hazard class waste (practically safe), and they are quite applicable as fertilizers for
agriculture and are of great importance for the environment, as they contribute to waste disposal.

The article presents the results of examining the doses effect of the preparation from ash and slag
and technical fertilizer on the biological activity of ordinary chernozem and the yield of oil flax. The
experiments were carried out on the experimental field of the Educational-Scientific-Production Center
"Elite" of Sh. Ualikhanov Kokshetau University. The microbiological activity of the soil was determined
by the method of application of flax. It has been established that the application of the preparation made
from ash and slag and carbon black contributes to the activation of microbiological processes in
ordinary chernozem and an increase in the yield of oil flax.

Keywords: degradation, disposal, chernozem, a preparation, agrobions, microbiocenosis,
productivity.
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Dynamics of changes in air temperature and precipitation in the Karaganda region

Abstract. The article examines the long-term variability of a number of meteorological parameters
in the Karaganda region. It analyzes reliable data from the site "Climate and Weather” of the
international databases SYNOP and METAR. The average annual air temperature and
precipitation for 1940-2020 were studied using the linear trend method. The results showed that
the climate of the Karaganda region changed significantly between 1940-2020, both in temperature
and precipitation. Over 80 years, the average annual temperature has increased by 1.1 © C, which
is high for the short term. Due to the warming of winter, the climate of the region has warmed up,
and the average annual precipitation has increased by 145 mm.

Keywords: Climate, climate change, temperature, precipitation, linear trend, Karaganda region.
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Introduction

The issue of climate change is relevant not only now, but also in the future from a global and
regional perspective [1]. The results of instrumental meteorological observations and analysis of various
indirect data showed that the global climate is changing. It depends on temperature, precipitation,
evaporation, etc. determined by the average characteristics of the factors. In general, in the XX century,
the average surface air temperature increased by about 0.6 °C [2]. This is due to the increase in
greenhouse gas emissions, including carbon dioxide, due to the growth of the world economy [3].

World science has become more interested in research on climate change, and the study of the
dynamics of climate change in individual regions has come to the fore [4]. In particular, the authors'
views on changes in the average annual temperature in Kazakhstan were unanimous. For example,
many authors predict that the average annual temperature in Kazakhstan will increase by 1.4° C by
2030, by 2.7° C in 2050 and by 4.6°C in 2085 [5,6,7]. As a result, an increase in the average annual
temperature may have a negative impact on livestock and crops in the region, water resources [8].

By the middle of the XXI century, Kazakhstan is expected to increase precipitation in winter (9%)
and spring (5%), as well as increase the intensity and variability of precipitation. Some models predict
an increase in annual precipitation by 2% by 2030, 4% by 2050, and 5% by 2085, while other models
predict an average decrease in precipitation by 11% by 2085. In the case of increased greenhouse gas
emissions, the humidity zone is expected to shift 250-300 km to the north by 2085. In the latter case, all
the northern regions of Kazakhstan may become semi-desert [8].

Climate indicators have changed in the Karaganda region. Changes in air temperature also affect

the amount of precipitation in the region. The impact of precipitation and changes in air temperature on
the water resources of small lakes in the region is particularly significant. This is because most of the
small lakes in the region are fed by melted snow and rainwater [9].
The territory of the Karaganda region is of great strategic importance for the development of agriculture
and heavy industry in the cities located in the central region of the country [10]. However, in recent
years, a number of problems related to climatic phenomena in the region have arisen, in particular,
floods, abnormal droughts, and depletion of water resources [11]. Due to this, the area under crops has
decreased and grain yields have decreased. That is, forecasting the impact of climatic factors is
important for the sustainable development of industries and agriculture in the region.
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The article aims to study the dynamics of climate change in the Karaganda region on the basis of
meteorological indicators.

Materials and methods

In this study, the main meteorological indicators for the Karaganda region were taken from the
site "Climate and weather" [12]. The site uses actual data from international SYNOP and METAR
reports. This site provides information on temperature, precipitation, and humidity in the Karaganda
region from 1933 to the present. In this paper, the average annual air temperature and precipitation for
1940-2020 were studied using the linear trend method. The linear trend method accurately determines
whether the total air temperature changes in a positive or negative direction [13]. Methods for
calculating the arithmetic mean and the arithmetic mean error was used in compiling the average
annual trend of temperature and precipitation.

Karaganda region is located in the continental steppe zone of Western Siberia and in the middle of
the republic (Figure 1), bordered by Akmola and Pavlodar in the north, Kostanay in the northwest, East
Kazakhstan in the east, Zhambyl and South Kazakhstan in the south, and Kyzylorda in the southwest.
The area of the region is 428 thousand km2. The territory stretches 1300 km from north to south and 700
km from east to west [14,15].

The climate of the Karaganda region is sharply continental. The territory of the region is under
high air pressure throughout the year. In winter it is under the influence of the Siberian anticyclone, and
in summer this anticyclone completely disappears and merges with the eastern Azores anticyclone.
Therefore, open weather prevails throughout the year, with cold winters and hot summers [16]. There
are three main types of air masses in the region: arctic, polar, and tropical. Arctic air masses entering the
territory of Central Kazakhstan led to a decrease in temperature to 30-40°C. In the warm season, the
region is affected by the tropical air of Turan and Iran. This period is characterized by high
temperatures, low precipitation, and relatively dry air [5].
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Figure 1. The territory of the Karaganda region
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Research results

In this work, the changes in the average air temperature of the Karaganda region for the period
1940-2020 and every ten years were studied. The average seasonal temperature regime (winter, spring,
summer, and autumn) was also studied. Changes in air temperature, as well as seasonal and annual
precipitation regimes and amounts, were identified in the region. Particular attention was paid to
determining the air temperature and precipitation cycles over the past 80 years.

In general, in order to determine the changes in the average annual air temperature in the
territory of the Karaganda region, the average air temperature for 1940-2020 was analyzed. The study
was conducted using the linear trend method. As a result of this method of analysis, it is possible to
determine the increase or decrease in the average annual air temperature (Figure 2). An analysis of the
average annual air temperature from the 1940s to the 2020s revealed an increase in the average annual
air temperature. Based on the linear trend, the average annual increase in air temperature over 80 years
(1940-2020) was 1.2°C (Figure 2). The average annual air temperature in the study period (1940-2020)
was 2.2°C.

No constant cycles in temperature dynamics were found for the time period studied. The
maximum average annual temperature peaks range from 3.8 °C to 5.2°C. In general, the highest average
annual temperature was in 1940. (3.8°C), 1963 (4.7°C), 1983 (5.2°C), 1997 (5.1°C), 2002 (4.9°C), 2004-2005.
(4.5°C), 2008 (4.6°C), 2013 (5°C), 2017 (4.6°C) and 2020 (4.8°C). The intervals between these peaks are
gradually decreasing, namely: 23 years, 20 years, 14 years, 5 years, 4 years, 3 years, and 2 years. Over the
last 20 years, the peak values of the average air temperature have been uniform.

The annual average temperature increased at the lowest peak values, but the intervals between
the lowest temperature peaks decreased (from 3-4 years to 8-22 years). There is no information until
1940, but it is known that for 14 years from 1943 (1.7°C), to 1946. (1.5°C), 1949 (1.4°C), 1952 (1.6°C) until
1954 (0.8°C). The temperature often drops. Since 1960 (1.1°C) lower annual average temperature peaks
have been rare; 1969 (1.1°C), 1976 (1.9°C), 1984. (2°C), 1993 (2°C), 1996 (2°C), 2018 (2.3°C). After 1980, the
average air temperature did not fall below 2°C. Thus, the peak of the minimum annual average
temperature in 1954. (0.8°C) and the maximum value of the lower peak in 2018 (2.3°C).

The average annual air temperature in the Karaganda region showed a steady upward trend from
2.2°C in 1940 to 3.3°C in 2020. In other words, the average temperature has risen by 1.1° C for 80 years,
which is a huge increase in a short period of time.
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Figure 2. Dynamics of average air temperature for 1940-2020
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Figure 3 shows the average air temperature fluctuations between 2000 and 2020. From this we can
see that after the 2000s, the trend of rising temperatures not only persisted, but also increased
significantly compared to all periods under study. In addition, it can be seen that it has a certain
stability and no large deviations.

The study analyzed the average annual air temperature every 10 years for 80 years in order to
accurately determine the trend of rising average air temperature (Figure 4). As a result of the analysis, it
is clear that the average air temperature rises by about 0.5 °C every 20 years. In the first two decades of
the study period (1940-2020) (2.5 °C in 1940-1949, 2.3 °C in 1950-1959) the average annual temperature
was below 3 ° C, and in subsequent years it was 3 °C. C was high. In the 50s of the twentieth century
and the last 10 years, the average air temperature has slightly decreased. But the general trend is that
the temperature is rising.

Figure 3. Fluctuations in the average air temperature between 2000 and 2020
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Yeras

= Average air temperature every 10 years Linear trend (Average air temperature every 10 years)

Figure 4. Average air temperature every 10 years
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Fluctuations in the average annual air temperature do not fully reflect the overall heat regime of
the seasons. The average seasonal temperature fluctuates due to various anticyclones. For example, if
the winter is less cloudy and has clear frosts, the spring and autumn months may be characterized by
alternating warm or cold weather and precipitation [16].

The fact that part of the territory of the Karaganda region extends to the south, and the other part
to the north, contributes to the uneven temperature regime [14]. In this regard, the most objective
manifestation of deviations in air temperature is determined by seasonal analysis.

Analysis of the dynamics of average seasonal changes in air temperature showed their variability
throughout the year (Figure 5). Thus, the average winter temperature is characterized by its variability,
as shown in Figure 5. For example, the average temperature in winter increased by 3.1°C. However,
despite the fact that the average winter temperature has risen over the past 80 years, its changes have
not been uniforming. For example, in the 50s of the twentieth century, the average temperature was -
14.2°C, and in the 90s - -9.8°C. However, in recent years (2012-2020), the average winter temperature
has dropped significantly to -11.5°C. Based on these indicators, we can say that the average air
temperature fluctuated significantly, for example, the average winter temperature in 2012 was -19.6°C,
in 2016 -9.6°C, in 2018 -14.9°C, in 2020 -10, Showed 2°C.

Thus, over the past 80 years, we can see a gradual increase in winter temperatures, and the
frequency of the coldest winters decreased from 2 to 28 years: in 1943. (-16.3°C), 1945 (-16.2°C), 1947 (-
16°C), 1954 (-17.3°C), 1969. (-19.4°C), 1974 (17.9°C) 1984 (-18.1°C) 2012 (-19.6°C). Therefore, it
corresponds to the following intervals between the cold winter seasons: 2 years, 2 years, 7 years, 15
years, 5 years, 10 years, 28 years.

As can be seen in the graph (Figure 5), there were large fluctuations in the average air
temperature in the spring. In general, fluctuations in air temperature at this time are normal. The
relatively warm spring months were replaced by very cold weather. Temperatures below 0°C were
recorded twice (0.9°C in 1954 and -1.2°C in 1960) during the study period. Since the 2000s, the average
air temperature has not dropped below 3°C. In total, the average spring temperature for eighty years
has increased by 1.1°C.

Based on the graph, the dynamics of changes in the average air temperature in autumn can be
formulated as the spring season. The average air temperature during the study period was 3.2°C, while
in the last twenty years (2001-2020) it was 3.9°C. In comparison, between 1940 and 1960, the average air
temperature was 2.2°C. This suggests that the overall autumn season is also an indicator of rising
temperatures. Compared to the winter season, the average seasonal air temperature has not changed
significantly. The average air temperature increased by 0.9°C during the study period.

Spring and autumn temperature trends coincide. At the same time, it can be observed that the
trajectories of temperature rise and fall are similar in both seasons, ie in autumn and spring, the peak
and low peak values of the year are repeated. The intervals between high and low-temperature peaks
correspond to the overall annual average temperature.
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The annual distribution of the average seasonal temperature in the summer months was more
uniform than in other seasons, which indicates the relative stability of the summer weather. This process
is clearly shown in Figure 5 through a vertical straight line. In general, the average summer temperature
during the study period was 19 °C. The largest fluctuations in air temperature occurred in 1940-1970 of
the twentieth century. registered between. Specifically, 1946-1972. 16.3 °C and 1947. 16.1 °C, the average
air temperature decreased by 3 ° C. In general, the average summer temperature in the studied period
exceeded the norm by about 0.3 ° C.

In general, the dynamics of summer temperatures do not show an increase in temperature during
the study period, ie it can be said that the summer was not hot. However, the frequency of years of
rising summer temperatures has changed according to the above-mentioned average annual
temperature trend, namely: the intervals between hot summers from 1940 to 2020 decreased from 5-15
years from 1940 to 1990, and from 2-3 years after 2000.

It was found that the average precipitation between 1940 and 2020 has increased in recent years
(Figure 6). The linear trend showed that the average precipitation increased from 275 mm to 420 mm, ie
by 145 mm. No regular precipitation cycle was observed. The average annual rainfall during the years
under study was 346 mm. Over the past twenty years, the average annual rainfall was 414 mm, which is
64 mm higher than the average. The lowest average annual precipitation was 123 mm (1951) and the
highest was 548 mm (1958) in the 1950s.
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Figure 6. Dynamics of annual precipitation for the period 1940-2020

Based on the linear trend, some differences were identified when considering the amount of
seasonal precipitation in warm (April, May, June, July, August, and September) and cold (October,
November, December, January, February, and March) (Figure 7). The linear trend showed that in the
warm season, the amount of precipitation increased from 175 mm to 220 mm, ie 45 mm. In general, the
average precipitation in the warm season during the study period was 202 mm.

The increase in precipitation in the cold season can be clearly seen in Figure 7.

The linear trend showed that in the warm season, the amount of precipitation increased from 90
mm to 195 mm, ie 105 mm. For eighty years, the average rainfall was 145 mm. Over the last twenty
years, the average precipitation has increased to 186 mm, exceeding the average by 41 mm. A significant
increase in precipitation in the cold season compared to the warm season can be attributed to the
increase in average air temperature in the winter months. Thus, the trend of precipitation in the cold
months showed a sharp increase compared to the precipitation in the warm months.
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Figure 7. Dynamics of atmospheric precipitation in warm and cold periods
Conclusion

In conclusion, we can clearly see that the climate of the Karaganda region from 1940 to 2020 has
changed significantly, both in terms of temperature and precipitation. Due to the warming of the winter,
the climate of the region was significantly warmer and there was an increase in annual precipitation. In
this context, the following conclusions can be drawn:

1. From 1940 to 2020 there is a steady increase in average annual temperature by 1.1 C;

2. The increase in the average annual temperature is associated with an increase in winter
temperatures;

3. The frequency of positive trends increases, while the frequency of negative trends decreases. In
particular, the last eighty years have seen frequent warm winters;

4. The positive trend of average annual air temperature has reached its maximum level and has
not changed in the last 20 years;

5. In general, the average annual precipitation has increased by 145 mm over 80 years;

6. Precipitation in the cold months (105 mm) increased sharply compared to the warm months (45
mm).
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A.X. AkOaeBal, E.M. ITanraanes!, D. Atacoir?, H.C. MamsbrroBa3, H.K. KoGeraesa!
.H. u m 1 U mm umemi, Acmaa, m
LA.H. I'ymunres amvindazvl Eypasus yammolk yHueepcumemi, Acmana, Kazaxcman
2Bypca Yavidaz yrusepcumemi, bypca, Typuyus
3Kasax mexrorozus xate Ousrec ynusepcumemi, Acmara, Kasaxcman

Kaparanabl 00ABICBIHBIH aya TeMIlepaTypachl MeH JKaybIH-IIAIIbIH KOPCeTKIMTepiHiH e3repy
AVHAMMKAaChI

Anpaarmnia. Maxkasaga Kaparanabr 004bICBIHAaFRI OipKaTap MeTeOpOAOIMABIK ITapaMeTpAepaiH
y3aK MepsiMAi KyOblamaabpiapiFsl 3eprreadi. SYNOP sxone METAR xaablkapaablK AepeK KOPBIHBIH
«Kammar um mnoroga» caliThiHaH aAbIHFaH ceHiMAlI aepekrepi TaagaHAbl. 1940-2020 >xwragap
apaAbIFbIHAAFBI OpTallla KbLAABIK aya TeMIlepaTypachl JKoHe >KaybIH-IIIaIlIbIH MOAIIepPi CBI3BIKTHIK TPeH/,
9/iciH KOAAaHY apKBIABI 3epTTeaai. AabiHFaH HoTIKeAep KaparaHabl 004bICBIHBIH KauMaTsl 1940-2020
KblAJap apaablfblHAa TeMIlepaTypada Aa, KaybIH-IIaIlIbIHAA Aa aliTapAbIKTall e3repreHiH kepcetti. 80
KblA iIIiHAe opTama SKblAABIK TeMmepaTypa 1,1°C-ka ecTi, Oya KbIcka Mep3iM VIIIH >KOFaphbl
KoepceTKinl. KpICTBIH >KBLABIHYbIHA OaliaaHBICTBI OOABICTBIH KAMMATHI OiplllamMa >KBIABIHBII, OpTallla
>KBLAABIK >KaybIH-IIAIIbIH MeA1lepi 145 MM-re apTKaH.

Tyiin cesgep: Kanmar, KauMatTelH e3repyi, TemIlepaTypa, >KayblH-IIIAIIbIH, CBISBIKTBHIK TPEHJ,
Kaparanabr 00ABICHL
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A.X. AxbGaesal, E.M. Ilanraames’, D. Aracoit?, H.C. MamerroBa®, H.K. KoGeTaesna!
IEspasuiickuti Hayuonarorwii yuusepcumem um. /A.H. I'ymuresa, Acmana, Kasaxcman
2Ynusepcumem bypca Yayoaz, bypca, Typuus
SKasaxcxuti ynusepcumem mextorozuu u ousneca, Acmana, Kasaxcmarn

AuHaMuKa M3MeHeHNsI II0Ka3aTeAeli TeMIlepaTyphl BO3gyxa u ocaagkos Kaparananmckon
o0aacTu

AnaHOTamms1. B craTee mccaejoBaHa A0ATOCPOYHAsl BOAATMABHOCTL psiga METEOPOAOIMIeCKUX
napameTpos B Kaparanaunckoit odaactu. [IpoanaansuposaHbl 40CTOBepHbBIE JaHHbIe MeXAyHapOAHOM!
6a3pr ganHpix SYNOP 1 METAR c caitta «Kanmat u moroaer». Cpeanerogosast TeMneparypa Bo3lyxa 1
KOAMYECTBO 0caakoB B Iepuo ¢ 1940 mo 2020 rog msydaamch ¢ MCIOAB30BaHMEM MeTOAa AMHENHOTO
TpeHa. Iloayuennrsle pesyabraThl IOKasaam, 4To Kammar KaparaHgmHckoll o0aacTy B yKa3aHHBIN
Iepuoy, CyIIeCTBeHHO M3MEeHMAC KakK II0 TeMIlepaType, Tak U II0 ocagkaM. 3a 80 aeT cpeaHerogosas
Temreparypa Beipocaa Ha 1,1°C, 4TO sBAseTCA BBICOKMM IIOKa3aTeaeM 3a KOPOTKUil Cpok. B cesasu c
3MIMHIM IIOTeIL1eHMeM KAMMAaT 004acTy HecKOABKO II0oTeIllel, a CpesHeroloBoe KOANYEeCTBO 0CaAKOB
yBeANunAoCh Ha 145 MM.

KaroueBble caoBa: KAuMaT, M3MeHeHUe KAUMaTa, TeMIlepaTypa, OCaAKl, AVMHENHBII TpeH4,
Kaparanannckas o6aacrs.
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KP ACM «Kozamovix dercayrvik caxmay yammork opmarvievt» KK PMK, Acmana, Kasaxcman
*Bbatirnanvic ywin asmop: kuandyk103@mail.ru

«Kasxpom T¥K» AK >xaHBIHAAFBI 6HIpAiH 9KOAOTVSIABIK JKa¥FAalibl

AnpaaTtna. Maxanra endipicmix uvzapbiHObAapobit, Heziszi 031 0oAvin madviaamoin «Kasxpom
TYK» AK onepxacinmix wvicandapvioiy, Axmobe KAAACLL aAYya KeHiCHiziHit, XUMUSIALIK
AMCMAHYVIH  sepmimeyze  apHarean. Axmobe @eppoxopolmna  AYLUNGIHOIY  MAA)AHAMLIH
AACTAZVIUATNAPBIHbIE, HAKMb WOZDIPAAHYLIHLIY, acepiter Akmobde KAAACOIHGIY IKOAOZUSALIK
Ka20aiivin sepmmey AMMOCHeparvik ayavit xkozapol derizetide ket CHeKMPAL AQCAHZAHbIH XKaHe
OHbl cayvrkmoipyea Oazvimmarzan mabueammol Kopeay iC-UAparApLiH d3IpAeYy Kaxemmirizi
AHVIKMAADDL.

2018-2021 xwvirdapea apHarean “Kaseudpomem” PMK-HviH KvlA  cativiHevl KaApusAaHzaH
axnapammuix 0r0A emendepinit, Haxmul depexmepi xare Kasaxcman PecnyOiuiacul Jercayrvii
cakmay — munucmpAiziniy,  CaHUmMapusAvik-anudeMuUor0UAALK — 0AKLIAGY — KOMUMEMIiHiH
"Yammuix, capanmama opmarvizer” IIKK PMK-1oiry Axmebe 00Avictl 00i1bIHULA GUAUAADIHDLH,
3epMXAHACHIMEN ACNANIMLIK OAUIEYACPMEH AllkbIHOAAAH DACLIM AACAZLIUAMAP bl MAADAHODL.
Tyitin cesaep: kopuiazan opma, 2uzueHarvlk 0azaray, amMmocPeparvik Ayarvir XUMUSALIK
AACAZLIULNAP b,

DOI: 10.32523/2616-7034-2022-141-4-89-105

Kipicme

AxTe0e KaaacCbIHBIH DKOAOTMAABIK IIpoOJeMachl ©3eKkTi, cebebi Kada KoOpIlaraH OpTaHBIH
KapKbIHABI JAacTaHybiMeH cunaTradateiH Kasakcran PecryOamKackIHBIH XUMMS ©HepKacCiOiHiH ipi
opTaabIFbl 00AaBIII TaObl1aAbl. AKTeOe (eppOKOpHITIIAa 3ayBITHl d1e€MJeri XpoM IIMKi3aThl MeH
deppoxopsITiiadapbIHBIH ipi eHAipymidepiniy Oipi peTiHage, OpTa AacTarblIITapbIHBIH HeTisri Kesi
CUIIaTBIHAA, OHAAFaH KblAjap OOIBI YAKEeH KoaeMAe 3USHABI 3aTTap LIbIFaphIHABLAAPBIH 00AiIT Keaeai ae,
Kasdajarel aTMocepaablK ayaHbIH JKaFAaiiblH HalllapAaTyaa.

O/eMHiH KeITereH >KeTeKIlli eljepiHAe KoplllaFaH OpTaHBIH AacTaHy Hpo0JeMajapblH eIy,
KOFaM/BIK, JeHCayABbIK CaKTay cadachlHAAFbl 3aHHaMaHbl, OacKapyIIbIABIK IIenliMAep KaOblajayAblH
CeHiMAl caHABIK eAllleMJepiH IaligadaHyFa MYMKIHAIK OepeTiH, XaAbIK AeHcayAbIFbIHAa Kayill-Karepai
TaAJay TY>KbIPbIM/AaMacChIH 93ipAeyMeH >KoHe TaxKipubere eHrisymMmeH 0aitaaHbICThI 6045bI1T OTHIP [1-3].

Toayeacisaik xpragaps Kazakcranaa KoplraraH OpTaHBIH callachliH OacKapy >Kylieci KaAbIIITacyAa,
JA€TeHMEeH 04 XaAblK AeHCayABIFbl YINiH TOABIK KayiIICi3AiKTi KaMTaMachl3 eTe aAMaliAbl >KoHe HaKThl
eHipde Je, ea ayKbIMBIHAA Ja 9KOAOITABIK axyaAAbl >KaKcapTyfa OarbITTaAfaH ic-opekeTTepaeri
OacbIMABIKTapABL AYPHIC alikbIHAaMaya [2]. Ocsiran opaii, Kasakcran PecrryOankacbiHAQFbI KapKBIHABI
ypbaHgaAay HpolecTepiH >KoHe OHbIMeH 0allAaHbICTLI KOPIIaFaH OpTa MeH XaAbIK AeHCayABbIFbIHA TOHIeH
JKOFaphl TeXHOTEHAIK J>KYKTeMeHi ecKepe OTBIPBII, OHEPKOCINTiH aadyaH Typai cadadapbIHAArbl
KOCIITOpBIHAAPMeH KaHBIKKaH KalalapAa TYPaThliH XaAbIKTHIH AeHCayABIFbI KayIliH Oaraaayabis, EO >xone
AKIII eagepinae KeHiHeH KOAAaHBLAATHIH dAiCHAMACHIH allpobanusiaay memiMi Kabbia4aHast [4].

Ky™mbicTeiH MakcaTsl, AKTeOe (eppOKOpPHITIIa 3aybITHIHBIH XUMUSABIK IIbIFapBIHABLAaPMEH
aTMocdepaablK ayaHbIH AacTaHYbIHBIH AKTO0e Kaachl XaAbIKbIHBIH A€HCayABIFbIHA dCePi MEH OCHI 3aYBIT
OpHaJacKaH eHipAiH 9KOAOTUAABIK Kail-KyIliH 3epTTey OOABIII TaObLAAABL.

3eptrey aaicrepi. Koliblaran MiHgeTTepre calikec KellleHAl rmrueHaanlk, CTaTUCTUKAABIK 3epTTey
94icTepi MeH XaabIK, A€HCAyAbIFbIHA TOHTEH KayillTi Taaday 94icHaMachl KOAAaHbLAABL.

3eprrey nuicansl "Kasxpom TYK" AK AxTebe ¢peppoKoprITIIa 3aybIThl 001451. AKTOOE KalaChIHbIH
aya KeHiCTirHiH A9CTypAi XuMIABIK Aactanybsl 2018-2021 >xp1asap apaabIfbIHAAFEL Ke3eHAe
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«Kasxpom TYK» AK xanvindazol oHipdit; IKOAOZUAADIK KA20AT bl

"Kasrmgpomer" PMK 0Oakpiaay OekerrepiHge aHBIKTaA¥aH arMocepaablK —ayaHBIH — HeTisri
AacTaymiplaapeiMeH [5] >KeHe chblHaMadapAbl ipiKTell aly MeH 3epTrey OeKeTTepiHAeri acIamnThIk,
ealleyaepaiy  Aepekrepi OoipiHma (1-kecte) Kasakcran Pecrybamkacer JeHcayablk — cakTay
MUHUCTpAiriHig CaHUTapUAABIK-SIUAEMUOAOTUAABIK, Oakblaay KOMUTeTiHIH "¥ATTBIK capanTama
opraasirsl" IIDKK PMK-Hb1H AKTe0Oe 00ABICTHIK (uanaabl 3epTXaHaCbIMEH OCHI 3epTTeyAepAi XKYprisy
I1eHOepiHAe aliKbIHAAAFaH OAChIM AacTarbIITaphIMeH OaralaHAbL [6,7].

Kecre 1
AxTe0e ¢peppOKOpHITIIA 3aybITHI OPHalacKaH ©HipAeri TYpFbIH yi1 arimakTapbiHbIH (TY¥A) aya
CbIHaMaJapbIH aay JK9He 3epTTey OekeTTepi

CrHaMa aay OeKkeTiHiH MeKeH-Kailbl bexerrep reOI'I.)a(l)I/I}TAI)IK, KOOPAMHaTT?pH
COATYCTIK eHAIK IITBIFBIC OOVIABIFBI

Hosocrporika 2 opamsl, 112 yi1 TYA-1 50°19'40,90” 57°90°'03,30”
Hosoctporika 1 opamsl, SA yiii TYA-2 50°19'48,30” 57°80°28,10”
l'arapun xemeci, 18 yin TYA-3 50°1925,60” 57°80°54,50”
Typrenes xemeci, 22 yi TYA-4 50°19'20,00” 57°90°'03,50”
Casbak xemreci, 30 yi1 TYA-5 50°19'14,10” 57°80"17,00”
OcKkepu Kaaamelk kemreci, 109 yit TYA-6 50°1838,00” 57°90°24,30”
JKacrap kemeci, 52 yi1 TYA-7 50°17"59,70” 57°80'21,00”
Moaogesxnsii opamsl, Typrenes, 70 yi TYA-8 50°1825,80” 57°90'41,90”
Kepeit xaH kemeci, 165 yit TYA-9 50°17'51,90” 57°12'14,50”
Casga 1 opampl, lleannnas k-ci, 34 yi TYA-10 50°17"29,10” 57°10'14,30”

3UAHABI AacTayIIbl 3aTTap KellleHiMeH aTMocdepaablK ayaHbIH AacTaHy JeHIeliH cuIarTay yImiH
2 XoHe 3-KecTeaepae YChIHbLAFaH TUIVIeHAaABIK, KpUTepUiiiep KOAAaHbLAADL.

Kecre 2
ATMoOcdepaabiK ayaHBIH 3USHABI 3aTTap KellleHiMeH AacTaHy AeHrelfiHiH IMrmeHaAblK,
curaTTaMachl
ATtMocdepaablK ayaHbIH AacTaHy AeHTeiti Kemnrenai KepceTKiIlITiH IITaMachl
Pykcat eTiareH <2,0
oaci3 2,1-4,0
Kaapirrrer 4,1-8,0
Kymri 8,1-16,0
Ore KymTi 16,1 <
Kecre 3
ATtmocdepaHbIH AacTaHy MHAEKCIHIH gopexxeciH Oaraaay
Aepexeci ATMOcdepaHBIH AacTaHy Koraap1x
ATmocdepa aacTaHybI XKikreayi KOpCeTKimTepi Oarasay
Temen I 0-4
KaapmTeiKaH JKorapsl II ATMocdepaHbIH AacTaHy 5-6
JKorapm! III nHaekci (AAN) 7-13
Ore >XoFapl I\ 14 <
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CpiHama aay OekerTepiHge TaaganraH atMocdepaarlk aya MDC mereomerpi 200A (Ne 2640),
I'AHK-4 ras anaamsaTtopnr (Ne1480) sxene I1Y-4D acrimpatopnr (Ne 2130 >xene 1920) >kaOabIKTaphl
KOMeTiMeH 3epTTeaai.

AxTebe KaaachHBIH aTMOcepaablK ayachl AacTaHyBIHBIH «Kuo» SKMBIHTBIK KepceTKirt meH «P»
KeIllleH i KepCeTKillTiH aHbIKTay yIIiH 1 5keHe 2 popMyaasap KoAAaHBIAAHI [8,9].

«Kx» xepcetkinin ecenrrey ymiin (1) popmyaa Koa4aHBLAABL:

N-IIJKC, ~ N-IIAKC,

K>K= (1)

MYH/aFbI ), — comanbiy Oearici; Ci xaHe Cn — ayaga 604aThIH JKeKeAereH 3aTTapAbIH IIOFbIPAaHYHI;
HIPOT Ci >xene IIPII Cn — ochbl 3aTTapablH IIEKTi pyKcaT eTiareH morelpaaHybl; N — Kayinriairi I
CBIHBIITEHI 3aTTap yiriH 1,0-ten kosgpduumenti (II cerapmmTs! - 1,5; III corabinTe! - 2,0; IV coiabimTs - 4,0).

«P» kemmenai kepcetkint (2) popmyaa OOIBIHIIIA ecenITeAA:

P =YK )

myHgaarel ) Ki — sarrapapiy HIPHI-Han acy eceairinig comacsl, KayinTiaikrig III cbrHbpiObIHA
KeATipiaTreH, KeAeci ecenirey1epMeH Ky3ere achIpblaajbl:

Kz =K1 e 3,0 280Ky, K=Kz e 1,5 151Ky, Kz =Ka ® (0,75 1.051gKy.

XUMUAABIK 3aTTapAbIH aJaM ar3acblHa eHy ITaMackl OOJbIHIIIA DKCITO3UIINAHBI OaFalay XMMUSABIK,
3aTTapAblH OpTallla TeyAiKTiK 403achIH ecenrey (3) popMyacbIMeH XYpriziaai:

_C-CR-EF-ED
BW - AT )

MyHarbl I — eHy maMace! (aamacy IeKapachlHAAFbl XMMUSABIK 3aTThIH MOAIllepi), KyHAiK AeHe
caamarsl MI/Kr; C — XMMUAABIK 3aTTBIH KOHIIEHTpaIMCH (IIOFBIPAAHYBI); DKCITO3UINSA Ke3eHiHAeri acep
eTeTiH opramia KoHneHTpanuscel (Mr/ m%); CR — >xaHacy mIamacsl; yakpeIT Oipairinde agaMm geHeciMeH
>KaHacaThIH OPTaHBI AacTayllblLaapAblH Keaemi (M3/Toya.); EF — acep ety >kmiairi, KyH />kb1a cansl; ED —
9cep eTy V3aKTBIFbI, Xbla caHbl; BW — aszamubpig gene caamarnl (xr); AT — mepmoa opramiasaHraH
9KCIo3UINs KezeHi (70 >xb1a).

Kayinriaik xkosdpdunmenti (HQ) >xone kayinriaik muaexci (HI) (4 >xene 5) ¢popmyaasapant
KOA/aHa OTBIPBIII, XMMMAABIK 3aTTapAbIH KbICKa Mep3iMAi (eTKip) acep eTy >KaFdaiiaapsl Deaek ecenTeaai
[9]:

C

HO = axm 4
Q “Rc (4)

MyHaarpl Cgaxr — ayagarbl 3aTTapAblH HaKThl KOHIleHTpaumsce; Rfc — saTreiH pedepeHTTiK
KOHIIeHTPalIVICHI.
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«Kasxpom TYK» AK xamnvinoazol 0HIpOiH IKOAOZUSALIK kaz0aiibl
;

HI = 3Hgi )

MyH/arel ) Hq - >KeKkeaereH TyCy >KOAJaphl HeMece >KeKeJereH dcep eTy OarbITTaphl YIIiH
KayinTriaik KosgpPuiireHTTepiHiH cCOMachI.

HaTtikeaep xoHe 0aapAabl TaaKblaay

Kacinopuirnviy cunammamacol. Akrebe peppOKOpPBITIIa 3ayBITH T€0A0TUAABIK Oapaay, ©HAIpy >KoHe
KaliTa eHJAeyeH Oacram >Korapbl 0OAiHICTi MeTaAl eHiIMiH eHAipyTe AeifiHri OyKia Ti30eKTi KaMTUTBIH,
TOABIK MHTeTpaluslaHFaH XpOM KeHi MeH (peppOKOpHITIaJap OHAIpyIIi ipi Tay-KeH MeTaaAyprus
KacimopHs! 604s1m TadbraaAb!. "Kasxpom TYK" AK-uab1H Ppuanaast — Akrebe peppokopsITiia 3aysITe 1943
KBIABI KYPBLAFaH K9CIIIOPBIH >KoHe 04 AKTeOe KaalaChIHBIH COATYCTiK-OaThIC aliMarblHAa OpHaAacKaH.
OHbIH Herisri KbI3MeTiHe apTypAi MapKaasl (peppOKOpHITIIadapAbl: JKOFapbl KeMipTekTi ¢peppoxpom (6
MapKachl); opTaia kemiprekri gpeppoxpom (3 Mapkacsl); TOMeH KeMipTekTi ¢peppoxpom (4 MapKachl);
Ppeppocnankoxpom (3 MapKachl) >koHe MeTaAAKOHIIEHTpaT OHAipy Kipeai.

AxTeOe (eppOKOpPHITIIA 3aybITBIHBIH HeTisri ImmkizaTel XpomTay KadacklHAarbl /JOH Tay-keH
OaripITy KOMOMHATBIHBIH XpOM KeHi 604bi TaOblAaAbl, 04 TeMip K0A KeAiriHiH BaroHazapbsIMeH Oipre
KeAiIl, INXTa AalibIHAQY 1JeXbIHBIH ITYHKbIPAapbiHa KYbLAaABL.

AxTebe peppOKOPHITIIa 3ayBITBIHBIH OapABIK O©HEPKSCIIITiK HhICaHAAPbI 367,5 Ta TeH ayMaKThI aABIIT
KaTelp, AKTeOe KaaAachl, 3aybITTaH OHTYCTiK >KoHe OHTYCTiK-OaTpic OarbITTa, IamameH 1,5 km
KaIIBIKTHIKTA OpHaAacKaH.

KocinoprsIHHBIH IIeKTi pyKcaT eTiAreH IIbIFapbIHABLAAQPBIHBIH >KODaChIHa CaliKec, aTMOc(epaablk
ayara acepai MBIHaJall Herisri ke3aepi Oap: IelTep; ycaTKBIIITap; edeKTep; KOHBellepaep; CTaHOKTap;
KaAAbIKTapAbl —cakTay IIOAMTOHAApBI; INMKi3aT MarepuaagapblH caKTay KoOMMaJAapbl; OTBIH
pesepByapAapbl; KOKBICTBI >Kary KOHABIPFBLAAPHI; AoHeKepaey OekeTTepi; MeTaaa ©HJAeyre apHaAfaH
>KabABIKTap (6HAeYy CTaHOKTaphl, 9AeKTpMeH JoHeKepaey OekeTTepi); MeTaaal ©HJAey MeH ChlpAay >KoHe
TackIMasajay OapbIcTapbiHAa OyitbIMAapAbl 005y OpbIHAApPBI. 3ayBITTBIH CTallMIOHApABIK Ke3JepiHeH
3USHABL 3aTTapAblH >KaAIlbl IIbIFAPBIHABLAAPBL: CeKyHAbIHa 47,6632464 TpaMM Hemece >KblAbIHA
22918,331374 ToHHaAHBI KYpalAbl.

Canurapapl-Kopray aliMaKTapblHAa aTMocdepara IIbIFapblAaThIH HeTi3Ii 3aTTapFa: a3oT AMOKCUA]L
(0,878 — IIPIII); xemipreri okcuai (0,052 — IIPIII); peppoxopsrtna mans! (0,405 — [IPII); PM2s5 kaakeima
Heamekrepi (0,24 — IIPII); PMio kaaksima 6earexrepi (0,0056 — HIPI); asot oxcuai (0,173 — IPII);
anmetnadensoa (0,204 — IIPIII); 6yran-1-oa (0,204 — IIPIII) >xaTaAbL.

AxTe0e KaJacbIHBIH ayMarblHAa oOpHaTblaraH 'Kasrmapomer" PMK-HBIH & cranmoHapABIK
OexeTTepiMeH aHBIKTaAFaH AaCTaHyAbIH (POHABIK AEHTIeli JKoHe XMMUAABIK JKyKTeMe OOMBIHIIA ecellTiK
CaHMTapPAbI-KOpFay aliMaKTapbIHBIH KO1eMi Kep >KaKTapbl OoribiHIIa 533-997 MeTpMeH IeKTeATeH.

Byrinri Tanaa Axre0e Kaaackl MeH 00ABICTBIH aTMOCpepaablK, ayachIHbIH AKToOe (peppOKOphITIIa
3ayBITBIHBIH ©OHAIPiCTIK HBICAaHAApbIMEH JacTaHybl eJeyali mpoOJaeMa TYABIPBIIT KeldeAi, ©ITKeHi
aTMocdepara JacTayIllbl 3aTTap IIbIFapbIHABLAAPBI KoaAeMiHiH 94,1%-bI TazapTychld >Kyprisizeai.
ATtmocdepaablK ayaHBl JAacTayfa OKbIAXKBIMaAbl ~Ke3jep eaAeyai yaec KoOcaabl, OAapAbIH
IIBIFaPBIHABLAAPBIHBIH KoAeMi >KaAnbl KeaeMHiH 32,8%-piH Kypaiiabl. JKbla KOPBITBIHABICH OOVIBIHIIIA
AxTe0e KaaachIHBIH KoHe MVHali-Tad ©HAIPY ayJaHJAapblHa >KaTaThIH eAdi MeKeHAepAiH aya KeHicTiri
eAayip AacTaHfaH 0OAbII TaOblAaAbI.

Kovickawa xkaumammorx cunammama. KblagaM aaMblll Kede >KaTkaH AkreOe Kaaachl AxTe0e
00.ABICHIHBIH MdAEHM >KoHe dKiMIIIiAiIK OpTaAbIFbl 004611 TabbLaaAbl. Oa OpaaacTsl yCTipTiHiH OpTackiHAa,
JKaripik eseHiHe KyATHIH Eaek e3eHiHiH coa >KaralayblHAa OpHaJacKaH.

Kasanply KaMMaThl IIyFblA KOHTMHEHTTi. Aya TeMIepaTypachiHbIH abCOAIOTTIK MMHMMYMBI
KaHTapda — 48,5 °C, mriageae + 4,1 °C mamaceiHAa; a4 aOCOAIOTTIK MaKCMMYMBI — KaHTapaa + 4,5 °C,
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Tambidaa +42,9 °C xypaiiasr [10].

EH cyBIK all KaHTapAbIH OpTallla TeyAiKTiK TeMnepaTypachl — 7 °C -taH — 14 °C-ka AeifiH, aa eH >KbLAbI
ai mriaaeniy — 16 °C-ran 29°C-ka AeiliH aHbIKTaAaApbl.

Kaaaaa atmocdepaasIk >kaybIH-IIAIIBIHHBIH €H a3 MeAIllepi TaMblI3 )KoHe KBIPKYTieK ailaapblHAa —
16-18 MM aiibiHa Tipkeaeai. KbplaablH KaaraH Ke3eHaepiHAe Oya KepceTkimrep aiibiHa 23-TeH 36 MM-Te
AeViiH ayBITKUABI, 1-cyper.
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Cyper 1. AkTe0e KaaacbIHAarbl OpTallla aiabIK TeMIlepaTypachl MeH >XaybIH-IIaIIbIHAbBI JKoHe
HIyaKThbl KYHAep CaHbI

AxTebe 00aBICBIHAA >KeAAiH KaHJAall aga Oip OarbITBIHBIH aliKbIH OachIMABLABIFEI OailKaaMaapbl.
OiiTKeHi KbIcTa, MyFaakap TaybIHBIH OaTBICBIHAA IIBIFBIC pyMOaJapbIHBIH Keadepi OacklM, aa TayAblH
IIBIFBICBIHAA COATYCTIK pyMOajapsl OachIM, JKeAAiH KblA4aMABIFBI 19 KM/caF AeHreltiHae (aiibiHa 23,4-26,2
KYHrIe JeliiH) aHbIKTaaAbl. JKa3s aliaapeiHaa 00AbIC OOMIBIHINA JKeAdep ©3 OaFbIThIH ©3repTill, 00ABICTHIH
OaThIC aylaHAApBIHAA JKeaJep Heri3iHeH COATYCTiK pyMOaaap OOJNBIHINA, aA IIBIFBICBIHAA — COATYCTiK-
OaTbIC pymMOaap OOIIBIHINIA, JKeAAIH XKblA14aMABIFEI 20 KM/caF KoHe OJaH >KOFaphl AeHrelije (aitbiHa 16,5-
TeH 17,1 KyHre geiiH) alikblHAaA4bl, 2-cypeT [11].
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Cyper 2. AkTo0e KaaacbIHaarbl XXeA JXblAAaMABIFbI MeH XKea OaFbIThl

Ammocpeparvix ayarvir, XUMUAAbIK AACAHYOIH 2U2UeHaAblk 0azaray. AKTeOe peppOKOpHITIIa 3aybIThI
XPOM TOTBIFBIH, XPOM aHTUAPUAIH, TAHNHA] 3aTTap MeH HaTPUil AMXPOMaTLIH OHAIPY KoHe KailTa OHAey
GapBICBIHAA OCHI ©HipAe KOAalChl3 DKOAOTMAABIK >Karaail Tyrerzadbl. "Kasrmapomer" PMK-ubH AkTebe
004bICHI OOIbIHITA PUAMAABI Y3AIKCI3 peXuMAe KYMBIC iCTeTiH 6 CchlHaMa aAy OeKeTiHAe KaJaHBIH
aTMoc(epaabIK ayachIHbIH >KaFAailbiHa OaKblaay Kyprizeai.
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Az oaapapiH AKTe0e peppOKOPHITIIA 3ayBITHHBIH HICAaHaAapblHa eH KaKbIH OpHalacKaH OaKkblLiay
Oekerrepine: JKmaropoaok ayaansl OoiibiHIIa — beannckuit kemeci, 5 yit MmaHbIHAa OpHadackaH No 2
ChIHaMaJapAbl KoaMeH ipiktey Oexeti MeH [lanxait ayanbr OolibiHIIa — PRICKY.A0B Ke1leci, 4 yii MaHbIHAA
opHaaackaH N0 4 cblHaMaAapAbl aBTOMATTHI ipikTey OekeTi >KaTa/bl.

Kaamnnl araaran Oexerrep OorpiHIIa 11 KepceTkimnn: KaakbiMa 3artap (maH), PM2s Kaakbima
Oeamekxrep, PMio kaaKpiMa OealiekTep, KyKipT AMOKCHUAL, KOMipTeri OKCUAL, a30T AMOKCU AL, a30T OKCUA],
>KepMaHBI O30HBI, KYKipTTi CyTeK, popMaabAerns KoHe XpOM aHBIKTaAaAbl.

AKTe0e KaaachIHBIH aya KeHiCTirHiH aacraHybiH Oarasay ymriH "Kasrmapomer" PMK-npg 2018-
2021 xplagap apaAbIFBIHAAFE] AepeKTepi TaadaHAbl Taaaay, Tuicinie, 3 XoHe 4-cypeTTepae KeATipiareH
HIPHT en >xoraper Oip pertik (IHPIxp) >kone oprama ToyaikTik (IIPIHor) moreipaanyaapably acy
eceAiriHig MaHAepi OolIbIHIIIA XYPprisiaai.
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Cypert 3. AKTo0e Kaaacbl aTMOcdepaablK ayacsibrg 2018-2021 xxbraaapaars: IHIPII (ey >xorapnr 6ip
peTTiK) apTybIHbIH eceairi
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Cyper 4. AkTe0e Kaaacel atMOcdepaabiK ayacbiHbIH 2018-2021 xpragapaarst P (oprama
T3y AiKTiK) apTYBIHbBIH eceairi
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3 oxeHe 4-cyperrepaeH 0OaKblAaHaTBIH aya JacTarbllITapbIHBIH €H JKOrapel Oip peTTik
morsipaanybiHbiH TP acy eceairinig MaHiI OpTallla IIOFbIpAaHy OOVBIHINA YKCac KOpCeTKiITepieH
e49yip >KOFapbl eKeHAiri Kepyre 604aaabl.

3eptrey kedeHiHaze PMzs Kaakbima Oearekrtepi, PMio kaakpiMa OGealekrepi, KyKipT AMOKCUA],
KOMipTeTi OKC1ai, a30T AMOKCHUAL MEH OKCHAL, 030H XaHe KykKiprcyreriHig [IPILxp 2 He 04aH Aa KOII ecere
>Korapbl 00445b1. CaablcTEIpMaabl Typae oTe Korapsl MaHAep HIPIII 11,7-20,8 aeHreitae KykipTi cyTeringe
barikaaapl. Kaakpsima satrap (man) P« mamMaceiHAa He O4aH €91 JKOFapHI AeHTeliAe aHbIKTaAABL.

5-cypeTTeH Kopill OTBHIpFaHBIMBI3Aali, ayaHbIH KYKipTi cyTekneH aacraHy genreiii 2021 >KpLaabiH
OipiHII >KapTBIKBLAABIFEIHAA TOMEHAEY Ypdicke ne 004abir, 2020 >KblAMEeH caabICTBIpFaHAa AacTaHyAbIH
CaABICTHIpMAaAbl TYPA€ TOMEH AeHTelliMeH CUIaTTaAAbl.
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Cypert 5. AkTo0e Kaaacel ayaceiHAarbl KYKipTi cyTerinig Py apTy gAMHaMMUKachbl

Taapaay natvkeaepi 6ovibiHIIa KyKipTi cyrerinig TP« apTy >KarAaiibIHBIH CaHbI JKbIA Me3TidiHe
KapaMacTaH aHBIKTaAaTBIHHBIH 5-CypeTTeH aliKplH Kopyre 0oaagbl. Aajaiiga, >Kasrbl >KoHe Kyari
Ke3eHJepAe ayada KYKipTi CyTeKkTiH apTy >Karjailaapel KeOipek OailkaaaAbl, ©MTKeHi KbLAABIH OCHI
MaychIMAapblHAa Kalada KOAalChl3 MeTeOpOAOTUAABIK Kargalldaphl KoHe KaJaHbIH aya MacCaChIHBIH
TOMEeH >KeAJeTidyi MeH eadyip >KOFaphl TeMIlepaTypachl Kui Oailkadabl Ja, Kada ayachlHAa KYKipTi
cyrerinig HIPI«p KypT apTy >KarAaiiaapbIHeIH KeOipek 6oaybiHa ceberr 60a4bl.

AxTeOe KaaachIHBIH aTMOc(epaablK ayachlHAa da Kelbip MHIpejueHTTepAiH OpTallla ToyAiKTiK
morbipaanysl (IIPIIor) HOopmaTuBTEpiHeH achin KeTkeHi Oarikaaabl. Herisinen IPHIer apryaapst
Oapablk OakblLaay >KblAgapblHAa KYKiPT AMOKCHAL, a30T AMOKCHAL >KoHe >KepMaHBI O30HBI OONBIHITIA
TipKeaai.

Kemenai kepceTkimrepai eceritey HoTmKeaepi 4-Kecrege KeATipiareH.

Kecte 4
AxTe0e Kaaacbl aTMOC(epaabIK ayacbIHbIH AacTaHy KepceTKimrepi

XKrragap «Koo» «P» AN
2018 >xp1a 3,32 7,32 7
2019 >xp1a 3,00 5,63 7
2020 >xp1a 2,81 4,47 7
2021 >xp1a 1,58 2,34 ¥

Kecreaen xepin otsrpraHbIMbI3aai, «Kuxo» JKUBIHTBIK KOPCETKIIIIHIH CaABICTBIpMAaAbl AeHrelii OyKkia
Dakplaay KeseHiHge «P» KepceTkimTepiMeH caabICThIpFaHJa KoOiHe ITamMaMeH 2 ecere JeiiiH TOMeH
TipKeaAAi.
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3-KecTeae KepceTiATeH TMIMeHaAblK, KpUTepuiiiepre Colikec, KadaHbIH aTMOC(epaablK ayachIHBIH
AacTaHy AeHreiti «Kuxo» SKUBIHTBIK, KOpceTKilIiHig MaHAepi OoripiHIIa: 2018 xpiagan Oacran 2020 >xbLara
AeViH AacTaHyABIH 94Ci3 Aspexkeci perinae cumarraaca; 2021 XbpIAbI AacTaHy AeHreli pykKcaT eTiareH
AeHrell peTiHge OarasaHabl. VIHrpeaumeHTTepaiH >KaAIlbl COMachblHAAFBI 1-KayilTidiK CHIHBIOBIHAAFLI
3aTThIH (KepMaHbl O30HBI) YAKeH yAeciHiH 0achiM 004y, «Kux» SKMBIHTBIK KopceTKinmiHig «P» maHine
KaTBICTBI AeHTelliHiH ToMeH eyiHe bIKIIaa eTTi, Oipak coraH KapamacTaH, 0OAapAblH aliKbIHAaAFaH MaHAepi
ayaHBbIH AacTaHy JapeKeciH Oaradayra MyMKiHAIK Oepai.

4-xecreHiH AepekrepiHeH «P» kepceTkimiHiH MaHi «Kx» JKMBIHTBIK KOpCeTKillliHe >KoHe OapAbIK,
Dakplaay >KplagapbeiHaarel AVl kepceTkillliHe KaparaHAa CaAbBICTBIPMaAbl Typde >KOFaphl eKeHAiri
aHbIKTaaAel. 2018-2020 xplagap apaabirsiHAarel «P» MoHAepi 4,1-aeH 8,0-re geliiHri mekrepge (opTaiia
Aactany), aa 2021 xw1ab1 2,1-aen 4,0-re geitiHri mekTepae (94ci3 AacTaHy) aiiKbIHAAAADL.

AU xepcetkimrepi 2018-2021 >xbla4ap Ke3eHiHAe JKOFaphl AeHTeliAe TyPaKThl 0044bl. ¥ ChIHBLAFaH
Oarasay KpuTepuiidepi OoIibIHINIA KadaHbIH arMocepaablK ayachlHbIH JAacTaHybl >KOFaphl Jell
OaraaaHABI Aa, Oya >KaFaail 4-KecTeae YCBHIHBLAFAH AepeKTepMeH TY KbIPBIMAaAAbl.

Kemenai xepcetkimrepai ecerirey HoTu>KeAepi MeH OAapAbIH MaHi, XaAbIKTbIH AeHCayAbIFbl YIIiH
eTe KayilTi AeHreiile eKeHiH KepceTTi, aa AKTe0e Kaacsl aTMocdepaabIK ayachIHBIH >Kall-Ky1ii KadaHbIH
OYKia ayMaFbIHBIH 9KOAOTVABIK KOAalIChl3 eKeHAIrH KopceTTi.

Ocrpiaaitira, AkreOe Kadacel arMocepaablK ayachIHBIH AacTaHYBIHBIH >KOFaphl JeHreiti PMozs
KaaKpiMa Oeamrekrep, PMio KaakpiMa Geariekrep, KyKipT AMOKCHAL, KOMipTeri OKCHAi, a30T AMOKCHUA]L,
a3oT OKCHMAi, >KepMaHbl O30HBI KoHe KYKIPTTi CyTeK CMUAKTBI AacTarbllliTapMeH cUIlarTalAbl. MyHBIH
OacTel paKTOpAapBIHA OHEPKICINTIK KCIIOPhIHAAPAAH AacCTayIIbl 3aTTap MIbIFapPBIHABLAAPBIHBIH YAKEH
Ko/eMi MeH Ka/ZaHblH aya KeHiCTIirHig Halap >KeaaeTiayl >KaTaabl.

Kayinmixixmi caiixecmendipy. Turnenaabix Kputepuiiepre carikec AKTe0e Kaaachl aTMocdepaabk
ayachIHBIH OachIM AacTayIIblAapBIHBIH OeAariai TisiMiHe Keaeci MHIpeAMeHTTepi: KaaKpIMa 3aTTap (I1aH);
PM:s5 xaakpimMa Oearmekrep; PMio KaakpiMa Oealrekrep; KyKipT AMOKCHAL; KeMipTeri oKcmai; asor
AVIOKCHAL M€H OKCMAi; >XepMaHBI O30HBI; KYKIpTTi CyTeK; aMMmak; cyabdarrap; ¢popmMaablerns IeH
XpOMABI KOCyFa 00AaAbl.

3eptrey KeseHiHAe PM2s kaakpima Oeamekrepi, PMio KaakpiMa Oeamrexrepi, KyKipT AMOKCUA]L
KeMipTeri OKc1ai, a30T AMOKCUAL MeH OKCMA]L, >KepMaHBbI 030HbI XoHe KYKipTi cyrekrig HIPIIxp 2 He ogaH
Aa Kell ecere >XKOfapbl 0044bl. CaabICTBIpMaAbl TypAe eTe >Kofapel MaHAep 11,7-20,8 HIPII xykipti
cyTeringe Oalikaaaabl (3-CypeTTi KapaHBbI3).

bBacwim aacraysimtapAb! ipikrey Kputepuiiaepine covikec (2 >koHe 3-KecTeaep) Toyekeaai Oarasay
Ke3iHJe TaAAaHaThIH 3aTTap/blH KaHIIepOTeHAIK >KoHe KaHIIepOreH/iK eMec KayilTiaiKk KepceTKimrepi
Typaasl aKIlapaTKa Taajay XXyprisiaai.

ATtMmocdepaablK ayaFfa IIbIFapblAaTBIH 3aTTap YIIIiH KaHIIEpPOTeHAIK eMec acepaepaiH Aamy
KayHiHiH NapaMeTpAaepi Typaabl aKllapaT 5-KecTeAe KeATipiaTreH.

5-kecTeseri MaaiMeTTepAeH 13 XMMIAABIK 3aTThIH JKeAeA UHTaASMAABIK acepTe /e eKeHAITl aliKbIH
KoepiHeai, oaapablH >KeJea ocepiHiH pedepeHTTIK KOHIeHTpalusAapsl allKblHAaAAbl. TaasaHraH
3arTapablH Oapabirbl RfC-HBIH co3blaMaabl acepiHiH pedepeHTTIK KOHIIeHTpalusira e 0044bl. OHBIH
iminge 12 3aT THIHBIC aAy aFr3adapblHa OaFbITTaAFaHbl aHBIKTAAABL.
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Kecte 5
XKeaea xaHe co3blLAMaabI dcepaep Ke3iHe KaHIIepOreHAiK eMec calAapbIHbIH AaMy KayIIiHiH
napameTpaepi Typaabl MaaiMeTTep

ARIC, RfC, mr/m? CriHaapAbl aF3asap MeH
3aTThIH aTaybl CAS mr/m3 (ITPITL,) xyfieaep
(ILIPIIL)
KaaxkpiMa 3aTTap (11aH) - 0,3 0,075 ThIHBIC aay aF3adaphl, ©4iM
PM25 KaakpIiMa OeAlIeK - 0,065 0,015 ThIHBIC aay aF3adaphl, ©4iM
PMio KaaKbIMa Deartex - 0,15 0,05 ThiHbIc ady arsalaphl, oAlM,
XTXK, aamy
Kyxkipt anokcnai 7446-09-5 0,66 0,05 ThIHDBIC aay aF3adaphl, ©4iM
Kewmipreri okcuai 630-08-0 23 3 KTXK, aamy, OXKK, xan
A3oT anokcuai 10102-44-0 0,47 0,04 ThIHBIC aay aF3aaaphl, KaH
A3or okcuai 10102-43-9 0,72 0,06 ThIHBIC aay aF3aaaphl, KaH
JKepmaHbI 030HBI 7664-93-9 0,18 0,03 ThIHBIC a4y ar3aaapsl
Kyxiprri cyrex 7783-06-4 0,1 0,002 Temsic ay arsaaper (-
PBIIITHI KAOATTBIH KaOBIHYbI)
AMMuak 7664-41-7 0,187 0,1 Triapic aay arzaaapsl
Cyabdatrap 14808-79-8 0,05 0,025 TriHbIC aay ar3aaapsr, KTK
Dopmaabgerug, 50-00-0 0,048 0,003 TrinbIc aay, Kopy arsaaapsl
Xpom 7440-47-3 i 0,0001 Trerasic a/l}j arsaaapsl, ADK,
OaybIp, OyilpeK, UMMYHUTET

Eckepry: CAS (Chemical Abstracts Service) — XxumMnsaabIK 3aTTapAbIH Oipereil caHABIK COIKeCTeHAipTiITi,
SIFHM 3aTTapAblH XaAbIKapaablK Oaszadarel Tipkey Hewmipi. ARfC — keqea WMHraaAnusaAblK acepAiH
pedepenTTik morspaanysl koHe RFC — pedpepeHTTiK (Kayircis) morspaanHysl, Mr/m2.

2 3aT (Popmaapierns >KeHe XpOM) KaHIleporeHgep Ooabinn TaObiaagpl, oaap IARC xixremeci
OoiibiHIIa coavikecinme — 2A, 1 >xene U.S.EPA >xikremeci Ooitbiamia — Bl, A tonrapeiHa kipeai [12,13].
Konneporenai emec acepaepain Aamy Kayiii OolibiHIIIa AKTe0e KaaachlHbIH aTMocdepaablK ayachblHAaFbl
TaAAaHaTbIH 3aTTap >KeJeA JKoHe CO3blAMaAbl MHIaAAIUAABIK acepaep KesiHAe OeariaeHreH pedepeHTTik
KOHIIeHTpall/sidapra ColiKec, acep eTy OarbIThl OONBIHIIIA TBHIHBIC aAy ar3adapblHa KayillTi OOABIII
TabbIAaABI.

3aTTap4blH KaHIIepOTIeHAIK acepi Typaabl AepeKTep 6-KecTele KeATipiareH.

Kecte 6
KanneporeHnai acepaepain gamy KayIiHiH napaMeTpaepi
Kixreayi
3 CAS SFI
ATTRIR ataybl IARC U.S.EPA Peceit
Popmaabaerna 50-00-0 2A B1 + 0,046
Xpom 7440-47-3 1 A + 42

Eckepty: IARC — 00bIpABI 3epTTey >KOHiHAETI XaAbIKapaablK, areHTTiKTiH gepekTep Oasacel; U.S.EPA —
AKII xopraran opTaHbl KOpFay areHTTIriHiH AepekTep Oasachl; Peceir — «Kanmeporenai ¢axropaap
>KoHe KaHIleporeH/i KayilTiH aaAbIH aay¥a KOWbLAaThIH Herisri TaaanTap» 1.2.2353-08 CanExH-b1.
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IARC kaaccudpukanusceiHa cavikec popMaabaern — 2A ChIHBIOBIHA (adaM YIIH BIKTMIMAAABI
KaHIleporeHaep); XpoM — 1 KayinTiaik cbIHbIObIHA (a4aM YIIIiH KaHIIepOTeHAIK acepAiH KeTKiAiKTi g9aeai
Oap 3arrap) >xaTaasl [12].

U.S.EPA xikremeci 6oitbiaIa popmaabaern — Bl ToObIHa; XpoM — A TOOBIHBIH 3aTTapsl KaTapblHa
Kipeai [13].

Aa «KanneporeHai ¢pakropaap >koHe KaHIleporeHAi KayillTiH aAAbIH alyFa KOMBLAATBIH HeTisri
TaaanTap» 1.2.2353-08 CanE:xH-a (Peceiit) caiikec, TaajaHFaH 3aTTapAbIH €Keyi ge KaHIleporeHAep TOObIHa
Kipeai [14].

ConplMeH, KayinTi colikecTeHAIpy KeseHiHAe AKTeOe KaaachlHAArbl arMocdepaablk ayada
DakblaaHaTLIH OapABIK KapacThIPhLAATBIH 3aTTap OachIM AacTaFblIITap TidiMiHe eHri3iAreHi aHBIKTaAAbl,
OIITKeHI 0aapAbIH acepiHe Toayekeai Oarasay aJicTeMeciH KOAJaHy YIIiH THICTi ITapaMeTpaepi aliKbIH
kopineai. Kanmeporengik 2 3aTThlH (6-KecTeHi KapaHbI3), 004A’KaMAbl KaHIIEpPOTeHAIK KayilTepiH
Oaraaayra 00aaapl. TiziMre eHreH OachIM AacTarbIIITap HeTi3iHEeH THIHBIC aAy aF3aJapblHa >KaFbIMCBI3 acep
TYABIPYBI MYMKIiH.

7 xoHe 8-kecreaepae 2018-2021 xplagap KeseHiHAe aTMocdepaablk —ayadarbl OachiM
AacTarplITapAbly  eH  okorapel  O0ip perrik (IIPHIxp) -xoHe oprama Toyaikrik (IIIPHIor)
IIOFbIpAaHyAaHyblHaH ajaM ar3acblHAa KYTideTiH opTallla MHraAsIMsAABIK >KyKTeMelepai ecerTey
HOTIKeAepi OepiareH.

Kecrte 7
KyTrizeTiH eH >XOFaphI A03a4BIK JXYKTeMeaepais MaHi (1K)

3aTThIH aTaysl CAS AX, mrtm3/kr
2018 >xb1a 2019 xxp1a | 2020 >xb1a 2021 >xp1a

KaaxkpiMa 3aTTap (11aH) 0,1143 0,2093 0,02857 0,0285
PM>5 KaakbIMa OoAIIeK 0,1557 0,0960 0,0541 0,0714
PMi1o KaakbIMa DoaIIeK 0,6490 0,6494 0,1592 0,0762
Kyxipt anokcuai 7446-09-5 1,4286 1,4286 0,2405 0,1075
Kewmipreri okcuai 630-08-0 18,2498 14,1019 4,2979 1,1707
A3oT anokcnai 10102-44-0 0,1015 0,0736 0,4256 0,1218
A30T OKCcHai 10102-43-9 0,1581 0,0994 0,3759 0,3155
JKepmaHbI 030HBI 7664-93-9 0,0995 0,2080 0,1114 0

KyxiptrTi cyrex 7783-06-4 0,0097 0,0476 0,0471 0,0267
AMmMmuaxk 7664-41-7 0,0076 0 0 0

Cyabdatrap 14808-79-8 0,0143 0,0028 0,0057 0

PopMaabaernd, 50-00-0 0,0107 0,0048 0,0026 0,0026
Xpom 7440-47-3 0,0008 0,0003 0,0002 0,0002

ATtmocdepaablK ayadarbl OachIM 3aTTapAblH €H >KOFaphbl IIOFbIpAaHyJaHYybIHAaH ajaM aF3achlHa
KYTiAeTiH MHTaAsIIMAABIK >KYKTeMeHiH Jo3adapbhl OJAapAblH OpTallla KypaMblHa KaparaHJa eaayip
>KOrapbl 0044p1 (7 >koHe 8-KecTeaepai KapaHbI3). EH >Korapbl 403a4bIK XKyKTeMe OaKblaayAblH OapAbIK
Ke3eHiHAe KeMmipTeri OKCUAIHIH eH >KOfapbl LIOFbIpAaHyJaHYbIMeH aHBIKTaAAbl. A4 MHIaAAIUSAABIK
A03a/ABIK, KYKTeMeHIH caabICTBIpMaAdbl TypAe >KOFaphbl IllaMaJapbl KaAKbIMa 3artap (iragaap), PMio
Ka/ZKbIMa OeAIeKTepi, KyKipT KoHe a30T AMOKCUATEPIiHIH eH SKOFapbl IITOFBIpAaHyAaHYbIHAH aHBIKTaAAbL.
SIrHM, 0aapAbIH dcepiHeH TBHIHBIC ady ar3adapblHAa >KarbIMCBI3ABIKTAp TyBIHAAybl MYMKiH. A4 KYKipT
AVIOKCHA] MeH KaAKbIMa OealeKTepais ppaknusaiapsl XKYpeK-TaMbIp aypyAapbl MeH >KapaKaTChl3 ©1iM-
KiTiMHIH ecyiHe ceOer1 60Aybl MYMKiH.
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Kecre 8
Kyriaerin oprama a03aabIK XykTemeaepaiy maHi (4K)

3aTThIH aTaysl CAS AX, urud/a
2018 >xp1a 2019 >xpra | 2020 >xb1a 2021 >xp1a

Kazkpima 3aTTap (11aH) 0,0046 0,0036 0,0021 0,0028
PM25 kaakpima Dealrex 0,0049 0,0048 0,0038 0,0065
PMi1o KaakbIMa Dealtex 0,0082 0,0114 0,0059 0,0035
KyxipT amokcnai 7446-09-5 0,0039 0,0068 0,0051 0,0053
Kewmipreri oxcnai 630-08-0 0,3029 0,2318 0,1341 0,2333
Aot aunokcuai 10102-44-0 0,0075 0,0076 0,0080 0,0096
A3or okcuai 10102-43-9 0,0047 0,0055 0,0053 0,0085
JKepmaHbI 030HBI 7664-93-9 0,0175 0,0147 0,0128 0

KyxipTTi cyrex 7783-06-4 0,0007 0,0002 0,0005 0,0005
AMmMmuax 7664-41-7 0,0001 0 0 0

Cyabdatrap 14808-79-8 0,0006 0,0004 0,0006 0

dDopmaabaerng, 50-00-0 0,0009 0,0008 0,0015 0,0009
Xpom 7440-47-3 0,0001 0,00006 0,0001 0,00011

Kepin orsipraHbIMBI3Aali, 403a4BIK KYKTeMeaep KaHIIeporeHJ4i 3aTTapablH — popMaabAeris, reH
XPOMHBIH MHIaAAIVAABIK TYCyiHeH caAbICTBIpMaAbl Typae ToMeH 004Abl. Bipak aTaaran KaHileporeHai
3aTTapAbl 403a4bIK JKYKTeMeAepAiH Ke3 KeATeH MaHAepPiHje KapacThpy Kepek.

Tayeadinikmi bazaray "axcnosuus-xayan”. "DKcosuius-Kayarn' Toyeaaiairin Oarasay KesiHae
aTMocdepaablK ayaHbIH OacbhIM AacTarblIITapbIHBIH CUIIaTTaMaJapblH, SFHM XPOMHBIH HerisTi
TOKCMKO/AOIVSIABIK CUITaTTaMaChlH eCKepy KasKeT.

XpoM >KeHe OHBIH KOCBLABICTaphl ©HEpPKICiNTe KeHiHeH KOAJAaHblAadbl Aa, KONTereH Aermpai
OoaaTTap MeH KOPBITIIadapAblH MaHBI3ABl KypamJac Oeairi OoabIll TaOblaaabl, COHBIMEH KaTap
KOppO3MsIFa TO3IMAL COHAIK >KaObIHAAp YIIIiH KOA4aHbLAaAbL.

Xpom 1-mi KayinTiaik cerHbpObIHa KaTadbl. HIPIIor — 0,0015 mr/m3. 3MAHABLABIKTHIH IIEKTEYII
KepceTKiml — pe3opotusTi [15]. bBya kemipcyaap aamacysl MeH KaHAaFrbl IAI0KO3a AeHTelliH peTTeyre
KaTbICaTBIH ajaM aFr3achblHbIH KAABIITHI JaMybl MeH KYMBIC icTeyi YIIIiH Ka’keT MMKpO®AeMeHT. XpoM
KOCBLABICTAPBIHBIH epirillTiri HeFypABIM apTca, COFYPABIM OHBIH YBITTBIABIFBI KeOeiiedi. EH yBITTHI
KOCBLABICTapPHl, AMXpOMaTTap epiTiHgiaepi Tepire TureHje oHbI TiTipKeHAipeai Ae, Kyligipeai >keHe Tepi
MeH OHBIH IIBIPBIIITH KaOaThIHBIH aKyBI3bIH AeHaTypalusaanabl. IikeH karaaiiga, KaHra CiHiIl, OHBIH
reMOAU3iH TyAbIpaAbl, MeTTeMOr100MH Iaiija 60aaAbl.

XpoM KOCBLABICTAphl y3aK YaKbIT MHraAslMsAAaHFaH Ke3iHAe, 04 HerisiHeH Oylipekre, Oayblpaa
>KoHe iIIKi cekperms Oe3gepiHAe >KMHaKTalaAbl, OTKip Aguapest 5KoHe KaHABI KYCyMeH CHUIIaTTaAaThIH ac
KOPBITY >KYileciHiH Typai Kyiik ImaaybiMeH >Kypeai. Cupek >Kargaiidapaa co3blaMadbl Oylipek
JKeTKiAiKcizairi gammapl. AATBI BaAeHTTI XpOMHBIH aF3afa y3aK YaKbIT OOMBI Tepi apKbLAbl >KoHe
VHTaASIIMAABIK JKOAMEH eHyi KaTepai icikrepaiH naija 604ybiHa okeaeai.

AATBHI BaA€HTTI XPOMHBIH YAKEeH 403a1apbl aybl3 apKbLAHI iIlIKe TYCKeH Ke3Ae SIUTacTPUil MeH iITe
ayBIpCBHIHY CMHAPOMBI, acka3aH-illleKTeH KaH KeTy Oeariaepi, immek nep¢opariusacsl MeH CUIIaTTaAaThIH
>KeJe/ yAaHy KAVHVKACH AaMUABL Y aKBIT ©Te YIIKbI Oe3i MeH OaybIpAa HEKpO3 aliMaKTaphl aliKbIHAAABIIL,
KaH TeMOAM3i >KoHe >KeAea OYyIpeK >KeTKiAiKCi3AiriMeH acKBIHBII, KeOiHe e4iMMeH asKTalaTbhlH
TaMBIPIIIiAiK KOATryAsSINs CMUHAPOMBI 4aMUABL.

¥3aK yakpIT DOVIBI Tepire acep eTKeHAe, >KapaAbl ayblp YBITTH AepPMaTUT 4aMIAbL, a4 TePiHiH >KaAIIbl
Oetinig 10%-4aH actaMbl 3aKbIMJaAF¥aH >KaFjdalija, yAaHy MeH aAAepIVAABIK, peaKIMsAAapAbIH >KaAIlbl
Oeariaepi OaiiKaaaabl. AATH BaA€HTTi XpOM KOCBLABICTaphl MHTaASAIMAAaHFaH Ke3iHJAe aybIp
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yAaHyAbl TYABIPYBI MYMKIiH, >KYTKBIHIIIAK IIeH OpPOHXTHI TiTipKeHAipin, KeIl >Karjaliga MYpPBIH
KaAKaJAapbIHBIH ITepQopalsIchl, JKeTea JKoHe eHTiry Oaifkalaabl, al acep eTy YaKBITHl eKi HeMece OJaH
Aa Kell XXblaaap OOlIbl XKaaFfacca, oKIle KaTepai iciri gammasr [15].

3epmxanarvik-acnanmork, sepmmeyrepoit, depexmepi O0ULIHULA AMMOCPEPANLIK AYAHVIH CANACHIH 0A2AAY.
AxTebOe KaaacelHAaFBl aTMOCepaablK ayaHBIH carackl  AKTe0e (eppOKOpHITIIAa  3aybIThI
IIBIFAPBIHABLAAPBIHBIH, ~9CepiHe KaTBICTBI 3aybITTaH COATYCTiK, ©OaThIC, OHTYCTIiK >KoHe IIIBIFBIC
Garprrrapsiaga KP ACM CKBK "Yarreik capanrama opraasirel’ IIDKK PMK-mb1H AkTe0e 004BICH
HoribiHIIa pUAMAABl OPBIHAAFAH 3€PTXaHaABIK-aCIIaITHIK ©AIIIeyAep AepeKTepi OoiibIHIIa OaralaHABI.

2021 xwprarel 18-22 Kapaliada cblHaMaAapAbl ipikTey KesiHge aya TemIleparypacsl: -4-teH -7 °C-xa
AeNiiH, >KeA OHTYCTiK >KoHEe COATYCTiK-OaTBICTaH COKTBI, OHBIH >KBLAAAMABIFBI 3-4 M/C Kypaawl,
aTMoc(epaabIK KbICBIM 747-749 MM.c.0., a4 ayaHBIH CaABICTBIPMAaAbl bLAFaAABIABIFE 48-aeH 54-Ke aeliiH
00AaApbI.

Aya cplHaMa/AapbIH ipikTey >KoHe 3epTTey HaTUKeAepi OObIHIIIa TOPT OeKeTTepAeri eH >KoFaphl 0ip
pertTik kepcetkimrep 6eariai IIIPIITxp acrraraHbl aHBIKTAAABL.

acrayiisl 3aTTapAblH ©TKip KaHLeporeHaik emec KaytiHiH HQ >xone HI MaHgepiHiH HoTIKeaepi
9 xone 10-kecTesepae KeaTipiareH.

Kecte 9
XKeaea acep ety KesiHgeri KayinTiaik Koa¢pPuimeHTTEepiHIH MIHAEPI
Kayinriaik koapurmenrrepinig monaepi, HQ
3aybITTHIH 3aybITTHIH 3aybITTBIH 3aybITTBIH
3aTThIH aTaybl . . .
IIIBIFBICHIH- OaThICBIH-AAFbI COATYCTi- OHTYCTi-TiHAeri
Aarpl Cxp Cxp rinaeri Csxp Cxp
A3o0T OKCHai 0,0039 0,0035 0,0036 0,0035
Kewmipreri okcuai 0,0330 0,0343 0,0334 0,0326
KyxiprTi cyTex 0,0263 0,0239 0,0247 0,0244
KyxiprrTi anrnapma 0,0032 0,0047 0,0024 0,0029
Peraament HQ<1,0

HQ :xome HI < 1,0 xarsaiiblHia — 3USAHABI dCepAepAiH Iarja 00Ay KayIi pykcaT eTiareH
(koaariapl) mamMada gel ca"aaaanl, aa HQ >xone HI ageHreiti >korapblaaraH caliblH 3USHABL 9cepAepAiH
BIKTMIMAaJAABIFEI apTaAbl. JKeaea acep ety kesiHae ¢peHo, popMaabaernd, XA0p, aMMIaK, O30H, a30T JKoHe
KYKIpT KBIIIKBIAAAPBI, 9TUA CHUPTI, PTOPABI CyTeK, TOAyOa, KCHMAOA >KdHe MBICTBIH KayinTiaik
KodPuimeHTTepiHiHE MoHI HOAAeH TOMeH DOAFaHBIH aTall Ty KaKeT.

Kecte 10
XKeaea acep ety Ke3iHaeri XMUBIHTHIK dcepi
KupaTEIK  9cepi £HQ
OOIBIHIIIA 3ayBITTHIH 3ayBITTBIH | 3ayBITTHIH 3ayBITTBIH
. 3aTTbIH aTaybl . ..
9peKeTTiH IITBIFBICHI- OaThIChIH- COATYCTi- |OHTYCTi-TiHAE
OarbITTHLABIFBI Haarel Cixp Aarbl Cxp rinae Cxp Cxp
TrIHBIC a2y A30T >xeHe KeMipTeri
ar3ajapsl OKCHAI, KYKIPTTi CyTeK 0,0328 0,1273 0,0391 0,0346
IIeH aHIUAPIS,
Peraamenr HQ<1,0
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Aa Kaszakcran PecriyOankacs! JeHcayablk caktay MUHUCTpAiri CaHUTapABIK-3IUA@MUOAOTUAABIK,
Oakplaay KoMmuTeTiHiH "YATThIK capanTtama optaabiFbl’ IIIDKK PMK-HbIH acnantelk eareyaepiMeH
aHBIKTaJaTbIH aTMOCQepaabIK ayasarbl AacTayIlbl 3aTTapAbIH HAaKThI IIIOFBIpAaHYBIHBIH 9cepiH Oarasay
HOTIKeAepi caHUTapABI-KOPFay aliMaKTapbIHbIH IIeKapachlHAAFBl XMMMAABIK 3aTTapAblH (a30T OKCHUA],
KOMipTeTi OKC1Ai, KyKipTCyTeK, KYKipTTi aHTMAPIA) aDpOTreHAi KaHIIepOreHAIK eMeC ToyeKeAiHiH ITaMachl
KOJaliAbl pyKcaT eTiATeH ToyeKea JeHreiliHeH acraraHbl aHbIKTaaAw! (HQ >xene HI < 1,0), aemex, agam
AeHCayAbITBIHA HAKTHI Kayill ToHAipiaMeai, 9 xonHe 10-kecTeaepai KapaHbI3.

KophIThIHABI

3epTTeyaiH MakcaTTapbiHa calikec AKTeOe (peppOKOpPHITIIA 3ayBITBIHBIH aTMOCpepalblK ayaHbIH
XUMMAABIK ~IIbIFAapbIHABLAQPBIMEH JAacTaHybl MeH AKreOe KaadachbIHBIH 9KOAOTVAABIK >Karjayibl
OarasaHApl. /lacTaHy KayIliHiH AeHIelliH 3epTTey HOTIKeAepiHeH Keleci KOPBITBIHABLAAPABI >Kacay
MYMKiH 00AABIL:

1. "Kasrmapomer" PMK-HbH Oakblaay OexerrepiHiH Aepekrepi OoiibiHIa AKTeOe KalacChIHBIH
aTMoc(epaabIK ayaCchIHBIH XMMUAABIK AacTaHybl OaradaHAbl. 3epTTey OaphIChIHAA KeAeci KopceTKilTep
ecelTeAi: )KeKe KaHIIePOTeHAIK Kayill; peA1eKTOPABIK peaKIusilapAblH KaHIIePOTeHAiK eMec JaMy KayTIi
(eTKip KayilTep); KaHLIepOTeHAiK eMec KayillTep — y3aK acep eTy Ke3iHJeri co3pLAMaAbl KayiIrep.

2. KayinTi aHbIKTay Ke3eHiHAe KaHIIepOTreHAIK KacueTTepre 2 3aT — XpoM >koHe popMaabAerng me
eKeHJiri aHBIKTaaAbl, Oya ©3 Ke3eriHAe, aTaAfaH XMMMABIK JacTaFBIIITap YIOiH KaHIIEPOTeHAIK
Kayinrepai Oarasayra MyMKiHAIK Oepai. DKCIO3MINAHEI Oaralay KesiHAe aTMocepaablK ayasarbl OacbIM
3aTTapAblH €H >KOfapbl IIOFbIpAaHYbIHaH aJaM ar3achblHa KyTiAeTiH MHIaAsSlMAABIK >KYKTeMeHiH
A03ajaphl 04apAblH OpTallla KypaMblHa KaparaHAa e4dyip >KOFaphbl eKeHAIri aHbIKTaaAbl. EH >Kxoraps
A03aAbIK >KYKTeMe Oykia Oakplaay KeseHiHAe KeMipTeri OKCHAIHIH eH >KOFaphl IIOFBIpAaHybIMeH
alKbIHAAAABL VIHTaAAIMAABIK A403aABIK SKYKTeMeHiH >KOFaphl IllaMadaphl KaaKpiMa 3aTrTap (mas), PMio
KaaKbIMa Oealrekrep, KYKipT AMOKCHAI MeH a30T AMOKCUAIHIH €H >KOFaphl IIOFbIPAaHybIMEH
CHUITaTTaAAbL.

3. Toyekeaai cumarray Ke3eHiHJe KapacCTBIPBIABIII ~ OTBHIpFaH  KaHIIEPOTeHAEPAIH  >Keke
KaHIIepOTeHAiK Kayill-KaTepiHiH MoHi ITapTThl TypAe KOAalAbl Kayill AeHTelliHAe eKeHAIrl aHbIKTaAAbl.
Kazkpima 3arrap (1m1an), PM2s sxone PMio KaakpiMa Oeariekrepi, KyKipT AMOKCHAL, KeMipTeri okcrai MeH
O30HHBIH KayilTiAik KO9(pPuUIMeHTTepi Xejea acep eTy KesdiHae ToyekeadiH 1,0-re TeH Hemece ojaH
TeMeH (KOAallAbl) AeHIelliHeH eayip >KOrapbl OOABIN, ToyeKeAAiK MaHi apTTel. XpoM, popMaabaerna,
o3oH, PMbas5 KaakbiMa OeAIlleKTepiHiH CO3blLAMAAbl MHTAASIMAABIK 9cepi KesdiHAe KayinTiaik
K09 PUIMEHTTepiHiH >XOraphl MaHJAepi aliKblHAaAAbl. AKTeOe KalachIHBIH arMoc(epaablk ayachlH
JAacraylibplaap KayilTiAiriHiH >KMBIHTBIK, MHAEKCTEpPi Kejea >KoHe CO3blAMaabl acep eTy Ke3iHae THIHBIC
aly ar3alapblHa acep eTy OaFrbITTBLABIFBI OOJBIHINIA aliTapABIKTall JKOFaphl 00AADI.

4. 3epTxaHaAbIK-acHaITBIK 3epTTeyAepAiH HoTukeaepi OoiibiHIIa AKTeOe (eppoKOphITIIa
3aybITHIHBIH ©HEPKoCiITIK HbICaHAapblHaH Typai OarbITTapga aTMmocdepaablK ayadarbl AacTayllbl
3aTTapAblH HaKThl IIOFBIPAAHYBIHBIH 9cepiHeH O0JaThlH ToyekeadepAiH MoHi CaHUTapAbI-KOpray
aliMaKTapbIHbIH IIeKapacklHAaFbl KaHIIEPOTeHAIK eMec adpOoTeHAl ToyeKeaAiH I1aMachkl KOAaliabl OOABIII,
ToyeKeaAiH pykKcat eriareH aeHreiinen (HQ < 1,0) acriaraHbl, gemeK, agaM JeHcayAbIFbIHA HAaKThI Kayill
TOHAipMereHi aHBIKTaAABI.

Kapxblaauapipy. Artaaran  3eprrey JKTH OR12165486 "Kasakcran PecrybamkaceiHga
AepbecTeHaipiareH >koHe IIPeBEHTMBTI MeAMIIMHAHBI eHTi3yAiH yATTBIK Oargapaamacer” (C.A.
Acdenansapos areiHAaFel Kaszax yATTBIK MeAUITMHA YHUBEPCUTETI) FBIABIMU >KOOachl IleHOepiHAe
OpPBIHAAAABL.
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DKoaormdeckasi cutyanus B permonax, mpuaeraomux K TOO «THK Kasxpom»

Annoramss. CtaThs IOCBAIEHa U3YYeHUIO XMMIYECKOTO 3arps3HeHNs BO3AYIIIHOTO OacceiiHa T.
AxkTOOe, T4 OCHOBHBIM VMICTOYHMKOM IPOMBIIIAEHHBIX BHIOPOCOB SIBASIOTCS IIPOMBIIILA€HHBIe OOBeKThI
TOO «THK Kasxpom». V3ayyeHnme »Koaormdeckoy cutyanuy I. AKToDe B CBA3M C BO3JAeICTBUEM
(daxTIIecKNX KOHIIEHTpAIMil aHaAU3MPYEMBIX 3arpsisHUTeAel AKTIOOMHCKOTO 3aBoda (eppocCIiiaBoB
II0Ka3a10 BBICOKMII YPOBEHb 3arps3HeHN:sI aTMOCPEPHOIro BO3AyXa IO IIMPOKOMY CIIeKTPY BeIecTs,
KOTOpBIe TpeOyloT paspabOTKu HPUPOJ0OXPaHHBIX MEPONPUATHUII, HallpaBA€HHBIX Ha 03]0pOBJAeHIe
HKOAOTMYECKON CUTyally TOpOAa.

[Ipoanaamsuposansl ¢pakTudeckue AaHHble eXerodHbix VIHpopmarmonnsix O1aaerenerr PITI
«Kasrugpomer» 3a nmepuog ¢ 2018 mo 2021 roa u 110 IPUMOPUTETHBIM 3arpsA3HUTEASM, OIpeleAeHHbIM
IIOCPeACTBOM MHCTPYMEHTAaABHBIX 3aMepoB aaboparopueit ¢uanaaa PITI na ITXB «HanmonaasHbIN
LIEHTP DKCIIePTU3bI» 10 AKTIOOMHCKOI 00aacTy KoMutera caHnTapHO-9IIMAeMI0A0TNYeCKOTO KOHTPOAs
Munucrepcrsa 3apasooxpanennst Pecrryoanknu Kaszaxcras.

KaioueBble caoBa: okpyxKaiollas cpeja, IMIVIEHMYeCKas OLIeHKa, XMMIYeCKNe 3arpsA3HuUTeANn
aTMOC(EepHOTO BO3AyXa.

K.A. Askarov, B.S. Imasheva, E.T. Tokbergenov
National Center for Public Health, Ministry of Health of the Republic of Kazakhstan, Astana, Kazakhstan

Ecological condition of the region in the context of TNK Kazchrome JSC

Abstract. The article is devoted to the study of chemical pollution in the Aqtobe air basin, where
the main source of industrial emissions is the industrial facilities of TNK «Kazchrome» LLP. The study of
the ecological situation of Aqtobe from the impact of the actual concentrations of the analyzed pollutants
of the Aqtobe ferroalloy Plant showed a high level of atmospheric air pollution for a wide range of
substances that require the development of environmental measures aimed at improving the ecological
situation of the city.

The data of the annual newsletters of the RSE «Kazhydromet» for the period from 2018 to 2021 and
on priority pollutants determined by instrumental measurements by the laboratory of the branch of the
RSE at the «National Center of Expertise» in the Aqtobe region of the Committee for Sanitary and
Epidemiological Control of the Ministry of Health of the Republic of Kazakhstan were analyzed. This
study was carried out within the framework of the scientific project: «National program for the
introduction of personalized and preventive medicine in the Republic of Kazakhstan» IRN OR12165486.
(Kazakh National Medical University named after S.D. Asfendiyarov).

Keywords: environment, hygienic assessment, chemical pollutants of atmospheric air.
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Kuvipzvisckuii cocydapemeeniolii mexnuveckuii ynusepcumem um. M. Passaxoea, buuiiex, Kvipzvisckas Pecnyoauka
*Aemop s koppecnondenyuu: elemanova@kstu.kg

I'opHBIe TEppUTOPUY ¥ TOPHOE JKMBOTHOBOACTBO: COCTOSITHVE VI II€PCIIeKTHBEI
yCTOMYIMBOTO pasButTisi (0630p)

AHHOTamWMIsI. 3HAUUMeEALHAS. YACTHD 20PHUIX MEPPUIMopuil, K KOMOPLIM OMHOCUMCS U
Kuipzviscias Pecnybauka, no-npextemy omHocumces k 6e0Hvim U ouetb 6edHbIM, UX HAceAeHue
He umeem docmyna K OOCMAMOYHOMY U KAUECMBEHHOMY NPOOOGOALCHIGUIO U cmpadaen om
coomeemcmeyioujezo  Hapyulenus — cmpykmypul  numanug.  Ciedcmeuem — A6ALI0MCA
MHOXKecmeelHble npodAemMbl O 300p0beM HACeAeHUs, 8 0cobeHHOCHIU Y Oemeil U KeHULUH.
Oonum us nymei peuierus npobremuvl 0e0HOCHIU 20pHDLX Pe2UOHOE SA6ASCHICS PASEUTNIE 20PHO20
SKUBOIMHOB00CNGA C YKAOHOM HA pa3sedeHiie K06 U UX ubpudos ¢ KPYnHolM pozarmvlm CKOMom —
XAUHAKOS, XOPOUL0 MNPUCHOCOONCHMDIX K KUSHU HA OOALUIUX 6bICOMAX, He MpedyIousux
nomeujeHuil, Kopmos u daroujux Hedopozue U Kauecmeerivle NPoOYKMbl HUMAHUSL MICO,
Moroko. Opeanusayus nepepadomxiy MACHO20 U MOAOYHO20 COIPbS HA MECHAX NO3B0AUI He
MOALKO  YAYUUWLUMb CHPYKMYpY numanus Hauboree YA36UMOL HACHU HACeAeHUS, HO U
obecneduno e20 padoH MU MeCMAaM, CAeO0BAMEALHO, NOBbICUNID KAUECHIB0 KUSHU.

Karouesble caosa: Kuvipevisckas PecnybOauia, 0ednochv, npodosorbemeetitas 0e30nacHocnv,
cmpyKmypa numanus, K, XamHax.

DOI: 10.32523/2616-7034-2022-141-4-106-118

BBeaenue

B ropnuIx permonax, KOTOpble 3aHMMAIOT 22 MPOLIeHTa ITOBePXHOCTH 3eMAM, IPOXUBaeT IIOYTU
OAVIH MIAAMap/, 4eaAoBekK, uTo cocTrapaseT 13% MMUpOBOro HaceAeHMs COTAacHO BBIBOgaM Bcemmpnoro
ropHoro ¢popyma B 2018 r. [1].

Vmes Gorarsle pasHOOOpa3HbIe IPUPOAHBIE PeCypPChl, TOPHI IIPeACTaBAAIOT COOOM HEOTheMAEMYIO
JacTh r100aABHOM CUCTeMBI IIOAJep>KaHMs >KM3HM Ha 3emae. HecMoTpst Ha ®TO MeXXAyHapogHbIe
opranusariuy (OOH, ITPOOH) otHOCAT 1ogaBastioniee O0ABIIMHCTBO TOPHBIX CTPaH K Oe AHBIM U1 OY€Hb
GeAHBIM C OTCYTCTBUEM IIPOAOBOALCTBEHHO Oe30I1acHOCTM.

[lepsoe KkpymHOe MeXXAyHapOAHOe pellleHMe IO IpoOJemMaM TOp U TOPHBIX PerMOHOB OBLAO
npunaaro Ha Kondepenmmu OOH mno oxpyxkaiomen cpede m passutuio (UN Conference on
Environment and Development — UNCED), cocrossmeiicss B umione 1992 roga B Puo-ae-XKawneiipo,
bpasmansa [1]. Haumuas ¢ ®TOro BpeMeHHM, B pasHBIX CTpaHaX Mupa OblA IIpOBeAeH IIeAblil psj
MepOIPUATUI, MOCBSAIIEHHBIX IIpO0AeMaM YCTOMYMBOIO PasBUTHs TOPHBIX TEPPUTOPIIA, ITOBBIIICHI
KavecTBa >KM3HU TOPHBIX cooOmiects: 5 [106aapHBIX coBemanmit (scrped) I'opHoro maprHepcrsa, 2
Pernonaarpupix ¢opyma adppuxanckux rop, 4 Bcemupnsix ropueix ¢popyma (WMF), mocaeannit u3s
KOTOPBIX cocTosaCs 23-26 okTs0ps 2018 roaa B 1. bummkex, Keiprersckas Pecrrybanka.

C meapi0 IpMBAeYEHMS BHUMAaHMUA TOCYAapcTB MHUpa UM MeXAYHapOAHBIX OpraHM3aluil K
npobaemMaM COXpaHeHNs XPYIKMX T'OPHBIX DKOCKCTeM U Pa3BUTHUSA TOPHBIX CTPaH U PErvoHOB Mupa
OOH mnpososraacnaa 2002 roa MexxayHapoaHsiM rogom rop (53-s ceccusi I'enepaapHoit AccamOaen
Opranmsanyn O6beannennsix Harnii, 10 HosAOpst 1998 roaa).
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MeTtoaoaormsi

IIpu moaroroBke MaTepmaaos 445 0030pa ObLAM MCIIOAb30BaHbl AOCTYIIHbIE IIOVICKOBBIE CHICTEMBI,
C TIOMOIIIBIO KOTOPBIX IoAy4eHa MHpopMans MexXAyHapoansix opranusanuii (PAQO, BIIII, EBK OOH,
IOHMCE®, BO3, BMO, OOH, USAID, WMTF), Ilpasuteancrsa Kuipreisckoit PecniyOamkm, n3
IIepMOANIEeCcKOl Hay4dHOV AuTteparypsl. KaiouessIMm caoBamMmu AAs TOMCKa MHPOpManmy ObLAM:
TOpHbIe PEeIVOHBI, TOPHOEe >KMBOTHOBOACTBO, TOPHOE COOOIIECTBO, IPOAOBOABCTBEHHAsI Oe30I1aCHOCTH,
YCTOIYMBOE pa3BUTHe, CTPYKTypa IMUTaHUs COBPeMEHHOIO KBIPIBI3CTaHIla, SIKOBOACTBO, IMOpN/A fAKa U
KPYIHOIO poraroro ckora u 1.4. OcHoBHas Macca MHpOpMAaIUM IToAydeHa Ha PyCcCKOM sI3bIKe, 4100 B
IepeBoJe Ha PYCCKUIT s3BIK, KOTOPBIN sABAseTca oduimaabHeIM B Keipreisckon PecrnyOanmke, u
IIpaBUTeALCTBeHHbIe A0KyMeHTHI ([IporpaMmel, 40KAaAbl U T.4.), KaK IIPaBIAO, IPeACTaBAAIOTC Ha ABYX
SI3bIKaX — FOCyAapCTBEHHOM 1 O(pUIIaAbHOM.

OcHoBHBIE TPO0AeMBbI TOPHBIX PeTMIOHOB

Hecmorpss Ha Ooabpllioe uMCAO MpoOrpaMM MU CTpaTeIMii pPa3BUTUSL TOPHBIX PEerVOHOB,
IIPUMHUMMAaeMBbIX Ha HallllOHaAbHOM M} perMOHaAbHOM YPOBHAX, C IHpUBAeYeHUeM 3HauMTeAbHBIX
(PUHAHCOBBIX U TEXHMYECKUX CPeACTB MeXKAyHapOAHBIX AOHOPOB, YPOBEHb KM3HM TOPHBIX COOOIIIeCTB
IIeHTPaAbHOA3MaTCKOTO perroHa, K KoTropoMy oTHocuTcsi Keipreisckas Pecrybamka, u yposeHb
PasBUTUS IIPeATIPUHIMATEABCTBA B TOPHBIX perMOHax BCE eIlé OCTaloTCsl HU3KUMM [2].

Ksipreisckast PeciyOamka (Ksipreiscran) siBasiercss ropHoit LleHTpaabHO-A3MaTCKOM CTpaHOIL,
KOTOpas paclioAoXKeHa B Ipegedax AByX ropHbix cucreM — Tsaup-Illans n [lamupo-Aaas. ILaomaasb
tepputopun Keipreiscrana cocrasasger 1999 Ttoic. km?, 93% wm3 Hux - r1opel. Kammar pesko
KOHTUMHEHTaABHBIN, paccTosHMe A0 OAV>KalIero okeaHa — okoao 3 Teic. KM. CpeaHss BBICOTa
tepputopun Ksipreiscrana Hag yposHeM Mops - 2750 M. boaee 94% maormaan Tepputopun CTpaHbl
aexxuT Boite 1000 m Hag yposHeM Mops. Okoa0 40% maomaay TpakTUIeckKy HeIIPUTOAHO AAs KU3HIU.
DTO — AeAHUKI, BeUHble CHera, CKaAbl, OCBIIIN, BLICOKOIOPHEIe 11eOHMCThbIe ITyCThIHY [3].

B ropHpIX M mHpearopHBIX paliOHaX CTpaHbl IIpoXMBaeT Ooaee 60 IPOIIEHTOB HaceAeHIS
pecryOAMKM, Cpeau HUX IIO4TU IIOAOBMHA — 9TO AIOAM aKTMBHOIO TPYAOCIIOCOOHOIO BO3pacTa
(Harmonaapnast mmporpaMma IIOATOTOBKM M IIPpOBeAeHUs MeXXAyHapO4HOTO roda rop B KeIpreisckoii
Pecrry6amke, 2000).

[Tocae TpyaHOro HayaAbHOIO 9DTala He3aBUCUMMOCTU U IHepexoaHoro nepuoga Keipreiscran
A00MACs  3aMeTHOTO IIporpecca B SKOHOMMYECKOM I coIjmaapHOM passutuu. Ho orcyrcrBue
IIPOAOBOABCTBEHHOI Oe30racHOCTM 1 OeAHOCTh IIO-IIPeKHeMY 3aTparuMpaloT 3HAYMTEABHYIO 4YacTb
Haceaenus Kerpreiscrana.

B 2019 roay okoao 20% mam 1,2 mmaamona rpaxaan Keipreiscrana skmam MeHee yem Ha 1,2
aoaaapa CIHIA B aens, 0,5% HaceaeHUs IpPOXXMBAAO B YCAOBUAX KpaiiHeil OeaHOCTH, 3apaOaTbIBast
menee 0,65 aoaaapa CIIA B aenHp. B pesyapraTe maHAeMum 4YMCA€HHOCTh OeAHOTO Hace/AeHIIsI
Kuipreiscrana, mo npornosam, yseandurcs eme Ha 10%, B pesyabrare uero B cTpaHe OyJAeT IIpOXKUBaTh
0k040 1,9 MaH. DegHBIX AI04ell COrAacHO AOKyMeHTy BceMupHOI MpOAOBOALCTBEHHON IIPOrpaMMBbl
«Cutyanus c mpoA0BOAbCTBeHHOI OesonacHOCThIO B Kbipreisckoit Pecriy6anke» (2021 1.) [4].

ITo aanupiM HarmonaapHoi cTpaTermyu IO YCTOMUMBOMY PasBUTUIO TOPHBIX TeppPUTOPUIA
Ksrpreiackoir Pecrybamkn (2002 1.) B OT4aA€HHBIX palfOHaX CTpaHBl, B YaCTHOCTM BBLICOKOTOPHBIX,
npobaema OegHOCTU 1 6e3pabOTUIIBI CTOUT 0COOeHHO ocTpo. Koamyectso pabounx MecT coKpaTnAOCh
13-3a pa3pyIleHns] KOAXO3HO-COBXO3HOM CUCTeMbl 3eMAernoab3oBaHus. Ilpuineamras B HerogHoCTb
CeAbCKOXO3SMCTBeHHasl TeXHMKa, HexBaTKa KaueCTBeHHOIO CeMEeHHOTO MaTrepuaja, I1eMeHHOIO CKOTa 1
CAOXHBIE  yCAOBUA JKM3HM B BBICOKOTOpbE, HEBO3MOXKHOCTb  ITpOBeJeHNs  COBPEeMeHHBIX
arpoTeXHMYECKMX MepONpUATHII TakXKe He CIIOCOOCTBYIOT IpeojoaeHuio OeaHoctu. beanble aioam,
SKMBYIIIVE B CaMBIX OT4aAeHHbBIX paitoHax Keipreisckoit Pecriy0amkn, He MMeIOT 4OCTyIIa K OCHOBHBIM
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nHQpaCcTpyKTypaM U COIMAaABHBIM yCAyraM U IIO9TOMY OKa3bIBAIOTCA HamboJee YI3BUMBIMU
(0TA2A€HHOCTB OT PBIHKOB CObITa, HU3Kasl ITOKyNaTeAbHas ClIOCOOHOCTD M T.4.).

ITo onenke IIpoaoBoabCcTBeHHOM U ceabckoxoasArcTseHHo opranusaiuu OOH (FAO) s 2018 roay
Kerpreiacran Bo1rea B CICOK CTpaH ¢ HU3KUM YPOBHEM 40X04a U 4e(pUITUTOM ITPOAOBOABCTBIASL.

OrpanmyeHHbBIT 40CTYI K IPOAOBOABCTBUIO (B OCOOEHHOCTV DKOHOMUYECKMIT AOCTYII) SBASETCS
Cepbe3HOll YIpo3oil AAsd IIPOAOBOABCTBEHHON Oe3oracHOCTH A0MoXx03siicTB. CoraacHO JaHHBIM
HammonaapHoro cratkoMmureTa, MaAouMYyIIe AOMOXO3SIICTBA B CpeJHeM TpaTAT Ha IIPOAYKTHI
nutaHusa 69-70% CcBOero MecsYHOro 40XoAa. DT AaHHBIE CBUAETEABCTBYIOT, uTo B 2018 roay ms AessaTu
OCHOBHBIX BIA0B IIPOAOBOABCTBISI IT0AHAsI 00eCIIeYeHHOCTD 33 CYET COOCTBEHHOTO IIPOM3BOACTBaA Oblaa
AOCTUTHYTa TOABKO IIO TpéM Oa3OBBIM IPOAYKTaM: KapTodeab, OBOIIM 1 OaxdeBble, MOAOKO U
MOJOYHBIe MPOAYKTEL. IIpm ®TOM caegyeT OTMeETUTh, 4TO HECMOTps Ha IIOAHYIO ODeCIIe4eHHOCTh
MO/AOYHBIMU TIpoAdykTamu (127%), ux morpebAeHne Ha AyIly HaceAeHMsI COCTaBUAO Bcero 88,7 Kr/rog,
npu cpeAHepU3NOAOTNIECKOI HOpMe morpebaeHns, pasHoi 200 kr/roa, uto cocrabasier 44% ot
HDKOHOMMYECKOTO YPOBHs oOecriedeHHOCTH [5]. DTO cBUAeTeAbCTBYeT O ToM, 4To HaceaeHuio KP stu
MPOAYKTBI HEJOCTYIHBI B CUAY CAabOJl ITOKYIIaTeAbCKOI CIIOCOOHOCTY, MHBIMU CAOBaMM, WU3-3a
6eanoctn. Ilposesennsii TokoGaesbiM [5] aHaam3 cBuAeTeabcTByeT O TOM, uTtO B KbIpreiacrane
OCHOBHEI€ BUABI ITPOAOBOALCTBIS KaK (PUBMIECKI, TaK ¥ DKOHOMIIECKN He AOCTYIIHBI A5 HaCeAeHNsI.

B 2019 roay «xaxawii 15-i1 deaosek B KrIpreiactaHe crTpagdaa OT HejoedaHUs C
COOTBETCTBYIOIINM CHIDKeHUEeM COJep>KaHMs IIMTaTeAbHBIX BeIlecTB B paljllOHe JeAoBeka [6, 7].
Takas >xe curyamus HaGaogaercsa B neaom B Llentpaannoir Asum, rae B 2019 roay mourm asa
MINAAVOHA YeA0BeK CTpajaan ot roaoda. IIpu sTom ¢puuaHCOBO y:a3BMMEBIE, OeAHbIe U TeorpadpraecKn
M30AMPOBAaHHBIE AOMOXO3SIICTBA OOABIIE APYTUX CTAaAKMUBAIOTCS C HPOOAeMOIl IPOAOBOABCTBEHHOIN
0e30I1aCHOCTI, YTO MOXKET UMEeTh TsI>KeAble T0CAeACTBII [8].

ITo onenkam Bcemmpnoit mpogosoabctsenHol nporpamMmMbl OOH, y 16 mporieHTOB OeAHeliIero
KBMHTHUAS AOMOXO03:1cTB B KbIprolscraHe Heg0CTaTOYHO IIPOAOBOABCTBIMA. B HekoTOphIX permonax
IIOYTM y 4YeTBEepPTH CeMell HM3KMe MAM XyAIlNe IIoKaszaTeAl IIOTpeOJeHMs IHPOAYKTOB IMTaHIA.
VBanKaTopbl ITIOAHOLIEHHOCTY IIUTAaHNS TaK>Ke BBI3BIBAIOT 03a004eHHOCTD: II0Ka3aTelb 3aldep>KKI pocTa
13-3a I110XOTO NUTaHNS CpeAu AeTell Ha Iore cTpaHbl IIpesbiiaeT 20 mporeHTos [9].

Hesoesanne mnpuBoguT K TOMY, 4TO IIOUYTM IOAO0BMHa HaceaeHms Keipreiscrana (46%)
norpedaser meHee 2100 kkaa B geHb [4]. Bplllle ®TOM MUHMMAABHOII HOPMBI JAaHHBIE TOABKO A/
HaceleHUsI ABYX Hamboaee oOOeCIle4eHHBIX IIO YPOBHIO JOXOAOB KBUHTHABHBIX rpymi. Cpeanee
rorpebaeHne OeAKOB U XKMPOB BBIIIIe MIHIMAABHON HOPMBI Ha0AI04a10Ch Y HaceAeHNs TOABKO IISTON
KBMHTUADBHOI rIpynnsl. lluTaHme Bbplllle yCTaHOBAEHHOIO YPOBHS IIO BCeM TpeM OLleHMBaeMbIM
IIOKa3aTeAsIM II0oAydaeT TOABKO HaceleHue U3 IISITON, caMOll 0OeCIiedeHHON KBUHTUABHON rpynmsl (1
MAH. 249 ThIC. Ye10BeK).

Crpykrypa nuranmns Haceaennsa Keiproizckori PecrryOankm

/l0BOABHO OCTPO CTOUT TaK>Ke IIPpo0.AeMa HeIIOAHOLIEHHOTO IIUTaHMs B TOJ 1AM UHOM (popMme.

Bcé emé caabasi mokymnareabHas criocoOHocTh HaceaeHus KP He oOecriedmBaeT A0CTaTOYHBIN
DKOHOMMYECKMII AOCTyHl DOAbllleil yacTu HacedeHMs K KadecTBeHHOMY mnuTanmio. B Kerpreisckoi
Pecriybamke panmoH HIUTaHMS XapaKTepU3yeTcsl BBICOKMM IIOTpeOJeHueM IIIeHUIIbl, KapTodeas
(KpaxMaAucTble IIPOAYKTHI) U caxapa IpU HeAOCTaTOYHOM IIOTPeDAeHMUM I0AE3HBIX KMPOB, OBOIIel
1 (QPYKTOB, UTO HeraTMBHO CKa3blBaeTCsl Ha HYTPUTUBHOM cTaTyce AloJeil. YpoBeHb IOTpeOAeHIs
BBICOKOKA/ZOPUIHBIX MPOAYKTOB IIMTaHMs, TaKMX KaK MACO, MOAOKO M IPOAYKTHI MX IepepabOTKu,
3HAUUTEeAbHO CHM3MACA IO cpaBHeHMIO ¢ 1990 rogom, B TO Bpems Kak HoTpeOAeHMe IIIeHMUIIBI U
IIPOAYKTOB ee IepepabOTKM OCTaA0Ch HeM3MEeHHbIM B TeueHMe TOTO Ke Ilepuoja.

B rpynme pucka cHoBa okasbiBaioTcs Aetu. Cpeau geteit Keipreiscrana B Bozpacre 1-3 roga (423
TBIC. Y€A0BEK) CpeAHII ypOBeHb HoTpedAeHNs: OeAKOB HI>Ke MUHMMAaAbHOTO Ha 45%, sxupos — Ha 40%
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(ITporpamma mpogoBoabcTBeHHOM OesomacHoct m numraHms, 2018). Taxke Habaogaercs
AepUIUT NUTATeABHBIX MUKPODAEMEHTOB, SIBASIOIINMIICA pe3yAbTaTOM HeJO0CTaTOYHOTO KadecTBa U
pasHooOpasus mpoaoBoascTsusA. B 2011 rogy Goaee Tpetu geteil B Bo3pacTe A0 IIATU AeT CTpajaau
anemuen, a B 2014 roay Goaee uyeM y aecATON YacTu aereil Oblaa 3apMKCUpOBaHa 3ajep>KKa PoCTa,
00yca0BAeHHasl XPOHMYECKUM HeJ0e aHVeM.

Hapymennsa nmraHms CKasplBalOTCA Ha BCeM HaceAeHUM, HO MPY 9TOM >KeHIIUMHBI U AeTU
HamboJee VsA3BMMBI M3-3a (PU3MOAOTMIecKUX ocobeHHocTeil. (COraacHO IOCAeAHMM —AaHHBIM
Munnucrepcrsa 3apasooxpanenus Keipreisckoit Pecniybaukn n IOHMCE®  pacnipocTpaHeHHOCTH
XpOHIMYECKOTO HapylleHus NuTaHus (OTCTaBaHMe B POCTe) Cpeaul JeTeil B BO3pacTe A0 IISATU AeT
cocrasaser 12,9%, nmoutn 17% cmepreit B Bo3pacTe 40 5 AeT CBSI3aHBI C 3a4€P>KKOI pOCTa M HUBKUM
BecoM IIpu pokaennu, 43% aeteit 1 0k0a0 35% >KeHIINH A4eTOPOAHOIO BO3pacTa CTpajaloT aHeMUeIA.
Heaocrarounoe nuraHme sApaseTcsa npuumHoi 22% caydaeB aeTckoit cMmepTtHocT 1 18% aereit
Kuipreiscrana crpagaior oT paszamyseix (popm Hapyirenmit rmmraHus (Kerpreiscran: ¢gopym 1o
yayuieHuio nurtanus, 2016).

Apyroit 1mpobaeMoli HeKayeCTBeHHOIO INMTaHMs sBAAETCA IMoTpeOJeHUe M3OBITOYHOTO

Koandectsa nuimu. Kaxkasmi 14-it peGeHOK B BO3pacTe 40 IATU AeT MMeeT M3OBITOUHBIN Bec, a
Ka>KABIN 6-11 B3pOCAbIl cTpagaeT oXmupeHuem [4]. OaHOM U3 IPpUYMH HTOrO HEraTMBHOIO TpeHAa
SBASETCs pOCT OTpedAeHNs yAbTpaoOpabOTaHHbIX, DHEPTOEMKIX, AEIIIeBBIX U AOCTYITHBIX IIPOAYKTOB C
BBICOKMM COJep>KaHMeM HacChIIIIeHHBIX >KIPOB, COAM, Caxapa ¥ CHIDKeHNe IOTpeOJeHMs MMITEeBbIX
IIPOAYKTOB, OOTraThIX KAeT4aTKOM; ITOYTM He COKpaIllaeTcsl pacIpOCTPaHEeHHOCTh aHeMUM Cpeau
JKEHIIIH  PelpoAyKTHMBHOIO BozpacTa. Takke ocTpo crouT mpoOJeMa yBeAUYeHUs CAydaeB
HenHQeKUMOHHBIX 3aboaesanmit (HII3), BbI3BaHHBIX HE3AOpPOBBIM MHUTaHMEM U O0pa3oOM >KU3HIAL.
Cmeprrocts or HM3 cocraBasier 60aee 80% B cTpyKType cMepTHOCTU HaceaeHus crpansl (IIporpamma
ITpoaoBoancTBeHHas GezoracHOCTh U uTaHue B Keipreiscrane, 2019).
B Hacrosimee BpeMs pazpaborana Hosasi [IporpamMma mpogoBoALCTBEHHO 0e30I11acHOCTU M ITUTaHUs B
KP na 2019-2023 rr. OgnumM 13 €€ OCHOBHBIX HaIlPaBACHUI ABASETCS yAydllleHUe CTPYKTYpPBl IUTaH:L.
Permuts Takyio mpo04eMy BecbMa HeIIPOCTO M3-3a BBICOKON CTOMMOCTHM 340POBOTO IUTAaHM, 4TO AeAaeT
€r0 HeOCTYIIHBIM A451 O€AHBIX 40MOXO3SIVICTB.

(DaKTOpr, oﬁecueqMBanmme 9KOHOMMNYIECKYIO Bq)(l)eKTI/IBHO CTb n connaabHYIO
3HAYMMOCTDb r'OpHOI'O JKMBOTHOBOACTBA

JAsl TIOBBIIIEHNSI DKOHOMMYECKON AOCTYIHOCTM 340POBOTO INMTaHUA HEOOXOAMMO CHM3UTD
croumocTh mmiy. ITockoabky HanboabIIast 40451 B 3aTpaTaX Ha IIPOM3BOACTBO IIPOAYKTOB ITMTaHM
IIPUXOAUTCSI Ha CBIPbE 11 OCHOBHbIE MaTepuaAbl, CHU3UB CceDeCTOMMOCTD MUIIIeBOTO ChIPhs, B 4aCTHOCTU
MOA0YHOTO, MOKHO OOeCIIedUTh AOCTYII K 340pOBOMY IUTAHMIO A4 BCeX CAOEB HaceAeHIsI.

B HarmmonaapHOI CTpaTernyu IO yCTOMYMBOMY PasBUTUIO TOPHBIX Tepputopuit Keipruizckor
PecniyOaukm mnoguepkmusaeTcs, 4TO HaceJeHMe TOp CMOXKeT YAYYIIUThL CBoe 0OAarococTosiHue 3a
KOPOTKIII IPOMEXXYTOK BpeMeHM, I B TO Ke caMoe BpeMsI yAYUIIUTh COCTOsIHNEe TOPHBIX pecypcos. Jas
DTOTO HeOOXOAMMO OIlpeJeAuTh COOCTBEHHYIO HUIIY TOBApOB M YCAYI, MX KOHKYPEeHTOCIIOCOOHOCTDH
(Hammmonaasnas crparerms, 2002). B 9ToM oTHOIIeHUN OCOOBII MHTepecC MpPeACTaBAAIOT ITPOAYKTHI,
KOTOpble MOXXHO ITOAYYMUTb HPU pa3BejeHUN SKOB U UX TMOPUAOB C KPYIHBIM pOTraTbiM CKOTOM —
XalfHaKOB (apTBIHOB), KOTOpPbIX Ha TnOeTe Ha3bIBAIOT XallHaKaMU, XalfHBIKaMM, XallHaTraMI.

PasBesenne sKOB 1 XallHaKOB, KaK OTpacAU TOPHOTO CeAbCKOTO XO3sICTBA, DKOHOMUYECKU
11e1eco00pasHo B CUAY psija HIPUYMH.

Bo-ntepsbix, Kbipreiscran pacriosaraeT orpoMHBIMM I1A0IIaAsIMM BBICOKOTOPHBIX Tactouiy (5,6
MAH. Ta), KOTOpble HaxoAsATCsA Ha BhICOTe 2,5 Teic. M U 0oJee Haj YpOBHEM MoOpsl, C codeTaHMeM
IPUPOAHBIX, KAMMATUYECKMX ¥ KOPMOBBIX YCAOBMII, Ide coAeprKaHMe I BBIIaC APYTUX BUAOB
>KMBOTHBIX, KpPOMe sIKOB U XalfHaKOB, 3aTpyaHuTeAbHbI [10]. 86% 111011184671 BLICOKOTOPHBIX ITacTONII He

BECTHMK EHY umetu A.H. Tymuaesa. Cepus Buorozuneckue nayxu Ne 4(141)/2022 109
BULLETIN of L.N. Gumilyov ENU. Bioscience Series



Toptivle meppumopuu u 20pHoe KUGONHO600CIIE0: COCMIOAHIE U NePCHeKMUGbl YCmotuue02o passumus (00630p)

UCIIOAB3YIOTCS B IIOAHOM Mepe M3-3a OTCYTCTBU:A Ha MecTaX IIPOIPeCcCMBHON —TeXHOAOTUM
MCIIOAB30BaHM:A MacTOMIHBIX yroauii [11]. Ilosbimenne »(QPeKTMBHOCTU MCIOAB30BAHUA TOPHBIX
I1acTOMII HAIPSIMYIO CBs3aHO C pa3BejeHNeM SIKOB U XallHaKOB B CTpaHe.

Bo-BTOpBIX, yBeamueHue MoroAoBbs SIKOB U UX IMOPUAOB, cOAep>KaHMEe KOTOPBIX 3HAaYMUTeAbHO
yAeIeBAseTCs U3-3a CIiennpUIecKoll KI3He esITeAbHOCTH, He TpeOyIoIIell ITIoMeITieHi1, KOPMOB I IIp.,
MOXKeT CTaTh AAs HaceAeHUs OAHUM U3 AOIOJAHMUTEAbHBIX MCTOYHMKOB HEJOPOTMX U KaueCTBeHHBIX
npoayktos mmtaHus. Cyposble ycaoBus oourtaHms Ha Ooapmmx Bpicotax (3000-5200 M Hag yposHeM
MOP:I) B XO4€ MHOTOBEKOBOJ 9BOAIOIN HaAeAVAN SIKOB BBIHOCAMBOCTBIO U BBICOKMM KOB(PUIIMIEHTOM
O6uokonsepcun [12].

SIKu — 9TO eAMHCTBEHHOE CeAbCKOXO3SICTBEHHOe JKMBOTHOE, CodeprKaHue KOTOPOIo BO3MOXKHO B
DKCTPEMaAbHBIX YCAOBMSAX TOPHOM 30HBL. DTUM >KMBOTHbIE He TpeOyIOT IOMeIeHMII AA4s CBOero
cogep>KaHus, yxXo04a, KOPMAeHMs, TaK KaK KPYIABIl TOA HaxOAATCA Ha IIOAHOXKHOM KopMe. SIBAsisACh
MCKAIOYUTEABHO MacCTOMIITHBIMM >KMBOTHBIMMY, KM 004aJalOT CIIOCOOHOCTBIO IlepepadaThiBaTh MeAKO
paccpeAOTOUEHHYIO DHEepPIMIO pacTeHnil 0e31eCHBIX, BBICOKOTOPHBIX IOAYIYCThIHb U, CAeAOBaTeAbHO,
JIMEIOT CaMyIO AeIlIeBYIO IIPOAYKTUBHOCTD. SIKI B aBrycre, CeHTsAOpe yXOAAT K TPaHMIIe BeYHBIX CHETOB, a
3UMy IPOBOAAT B BBICOKOTOPHBIX AOAMHAX, AOBOABCTBYSCH CKYAHON TpPaBsSHONM PacTUTEABHOCTEIO,
KOTOPYIO MOTIYT 40OBITh M3-T104 cHera. baarogaps 9TomMy IO 9KOA0TMYeCKOV HUIIIe OHM He SBASIOTCS
KOHKYypeHTaMI APYIVM BIAaM IPOAYKTUBHBIX JKMBOTHBIX [12].

B Keipreiscrane umeercs: 604ee 1 MAH ra BBICOKOTOPHBIX TPYAHOAOCTYITHBIX ITACTOMIITHBIX YTOAMIA,
JCIIOAb30BaHMe KOTOPBIX AAs BbIIaca APYyTMX BMUAOB CKoTa He 9(Q@EeKTMBHO M OHU MOIYT
JICIIOAB30BaTLCs MCKAIOUNTEABHO AAs pasbejeHns sKoB. [lo HOpMaM Ha OAHOTO sKa HeoOXOAUMO 2 ra
nactour, Tak 4to B KP MOXXHO goBecTit 110roaosne sskos 40 500 ToIcsd.

[TosTOMy B 1easx oOecIledeHNUs YCTONYMBOIO Pa3BUTHS TOPHBIX PEerMOHOB, paljllOHaAbHOTO
MICIIOAB30BaHM TPYAHOAOCTYITHBIX ITACTOMIITHBIX YTOAMI B aAbIMICKMX U CyOaABNMIICKMX 30HaX
HeoOX0AMMO IIMpe pasBUBaTh IKOBOACTBO [13].

B Hacrosiiee BpeMs moroaosbe sAKoB B Kbipreidckoir Pecriybanke cocpes0ToO4eHO B CAeAYIOIINX
BUAaxX (KaTeropmsX) XO3sJCTB: B KpPeCcThbAHCKMX (Ppepmepckux) — 21,6 ThIC., AMYHBIX ITOACOOHBIX
xo3sicTBax rpaxaas — 10,9 ToIc., KOAAeKTUBHBIX — 2,3 TBHIC. U B rocydapcrseHHbIX — 1,4 Toic. Camoe
004bIII0€ KOAMYECTBO sKOB passoautca B Hapomckonn m Vccwik-Kyabckoit 064acTsx, HeCKOABKO
Mmenbire B Ormickoit. Poct noroaoses sAkos 1o Pecriybanke 3a 2014 roa mo cpasHenuio ¢ 2013 rogom
cocrasua 17 %, a B Vlccpik-Kyanckoir — 29,2 %. Hanayurme ycaoBus A4s1 pa3sBeAeHus sIKOB MMEIOTCA B
TaKIX pajoHax, Kak AtOarmmHckuit, Aaavicknit n Tonckniz [14].

OgnuM 13 HampaBAeHMII B Pa3BUTUM SKOBOACTBA SBASETCA MOJACPHU3ALNS CeAeKIMOHHO-
I1.AeMeHHOI pabOoTHI C 11e4AbI0 HOBBIIIEHNs TPOAYKTMBHOCTY JKUBOTHEIX. B HacToOsA11I€e BpeMsI OTKPBITIS
B HayKe IO3BOASIOT TOBOPUTDL He TOABKO O CeAeKIMMU, HO ¥ O BHYTPU- U MeXBUAOBOM IMOPUAM3AIIUIA.
DTO MO3BOASIET IIOAYYUTh YHUKAAbHBIE C TOUKM 3PEHISl CeAbCKOTO XO3AJCTBa BUABI JKMUBOTHBIX. K Takmm
SKMBOTHBIM MOSKHO OTHECTM MeXXBUAOBONM TIuMOpHJ AOMalliHell KopoBbl U sika (Bos taurus x Bos
grunniens), KOTOPHIN BIiepsble noaydeH B Hermase u noayuma pacnpocrpanenne 5 Monroanu, Kurae,
Tubere, 1ore Cubupn, Llenrpaasnoit Asun (pucyHok 1).

S e

Pucynoxk 1. MexBraoBoI IMOp1g 40ManrHer KOpoBbI 1 sika (Bos taurus x Bos grunniens)

[https://zoohybrid.ru/gibrid76=hajnak]
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P.II. Daemanosa, M.M. Mycyrvmariosa, M.b. bamxubexosa

I'mOpmansanusa ska M KPYIIHOTO POTraTOro CKOTa M3BeCTHa AaBHO U Oblaa 3a(pMKCUpOBaHa B
APeBHIX MCTOpUYecKnX AoKyMeHTax (0oaee 3000 aet Haszaa) [15, 16]. beikm KpymHOro poraTtoro ckorta
OOBIYHO UCIIOAB3YIOTCS A4Sl TMOPUAM3ALINY C AYMXaMM Ha OTHOCUTEABHO DOABIIMX BBICOTAX, TOTAa Kak
B3alIMHOe IlepeceyeHne IIpaKTUKyeTCsl Ha MaAbIX BRICOTax apeada ux pacapocrpanenns (Phillips et al.,
1946; Cai, 1980; Joshi, 1982; Zhang, 1989; Adachi et Kawamoto, 1992; Davaa, 1996; Tshering et al., 1996).
[mOpmansanusa MMPOKO MPaKTUKYeTCsS M Ha CeTOAHSIIHUIL AeHb II0 BCeMy reorpapudeckomy apeaiy
pacIpocTpaHeHus sIKOB I ero TMOPUAOB.

['ubpuaos nnepsoro noxkoaenus B Monroaun u bBypsartun HaswiBaloT XariHaramuy, B Keipreiscrane u
Tagxmkucrane — xaitHakamy, B [Takucrane — 30, 8 Tubere — 430 [17]. Xaitnakos >xurean Kelproiscrana
yale Ha3plBAlOT aprblHaMM, apThiHaMM (PMCYHOK 2), YTO B IlepeBOAe Ha PYCCKUII A3BIK O3HadaeT
«ruOpua». Hamm B HayuyHBIX NOyOAMKaUMAX WCIIOAB30BAaH TEPMMH «XailHaK» KaK Hamboaee
pacIpoCTpaHeHHbIil 11, YTOOBI IT0Ka3aTh PeIMOHAABHYIO IIPUHAAAEKHOCTD, VICIIOAb30BaH TakKXXe TePMUH
«XalHaK KbIPTBI3CKIIT», YTO He MMeeT HIMIero OOIIero ¢ TepMIHOM ITopoas! [18].

Pucynok 2. Xarmaaku Mccpik-Kyanckoit o6aactu (aBTop ¢pororpadpun Daemanosa P.I11.)

[uOpuapl, moaydeHHBIe OT XalfTHAKOB-CAaMOK ¥ CaMIJOB KPYIIHOIO POTaTOIO CKOTa, MMEeHYIOTCS
OpTOMaMI.

['mbpmausanusa ska 1 KPyIIHOTO pOraTOro CKOTa IIPOMCXOAUT €CTeCTBeHHBIM U MCKYCCTBEeHHBIM
mmyTeM. B ecrecTBeHHBIX yCAOBUAX sK M KPYIHBI POraThlil CKOT MMeeT OIpaHMYeHHBI pa3dMax
ruopuausanum. bbla0 ycraHOBAEHO, YTO KOAMYECTBO IMOPUAHBIX OCODEil, ITOAYYeHHBIX IIyTeM
€CTeCTBeHHOTO CKpeIlMBaHWsA DTUX ABYX BUAOB, He mpesbimaer 7-8% [19]. Ho mpu mckyccreHHOM
OoceMeHeHMM MTepBIYIHasl OIL1040TBOPSAEMOCTh cocTaBmaa 72,7% [20].

[ubpuausanusa Mexay mccaelyeMbIMU BUAAMU IIPOUCXOAMUT B ABYX HaIlpaBAEHIUAX: B OAHOM
cAydae s4MXa CKpelIMBaeTcss C OBIKOM KPYIIHOTO pOraToro CKoTa, B APYyTOM — KOpOBa C SIKOM-
npouspoauteseM. CaMIipl IKOB 00ee yallie, 4eM OBIKM KPYITHOTO POTaTOTO CKOTa IIBITAIOTCs yXaXKuBaTh
3a caMKaMM APYTOTO BUAA. DTO CBA3aHO, IO-BUAMMOMY, C KPYIAOTOAUYHON IIOAOBOM aKTUBHOCTBIO
cam10B sKOB. HekoToprle 13 HUX ITOCAe OKOHYAHMUs CPOKOB I'OHA CBOEIO BUJAA Y4acCTBYIOT ele B TOHe
KPYIHOTO pOraToro ckora. OTo (U3MOAO0TMYeCcKoe CBOMCTBO MCHoAb3yioT B I'mmasasx (ITakmcran,
Hemaa, Kuraii). I'mOpuausamnms Mmexay sSIKOM-caMIIOM M KOPOBOIJ IIMPOKO ITpakTukyercs B ITakucrane.
B kxaxa011 gepeBHe BBICOKOTOpHBIX IpoByHUMIT baatucran, JAasaxx n AuaMmep cogepkar O4HOTO MAU
ABYX KOB-IIpOM3BOAUTeAeN. VIX BBICOKO IIeHAT U CYUTAIOT CBAIIeHHBIMU XXUBOTHBIMI, KOPMAT MacA0M
n sinaMu. My>Kckue rmOpuABl Ha3hIBAIOT «30», a JKeHCKMe — «3oMo». B Cesepnom Ilakmcrane «30»
UCIIOAB3YIOT KaK TATAOBYIO CHUAY AASl TOPHBIX IIPOTYAOK M IlepeBO3kKM Kaaan. OHM CriocoOHBI
IepeHOCUTD Ipy3bl 40 150 k1 B Teuenne 13-16 gyacoB B IIpOAOAKEHNUN HECKOABKMX MeCAIeB 10 CAOKHBIM
TOPHBIM TpoOIlaM IIpM OTHOCUTEABHO CKYAHOM KOpMe. «30MO» CYMUTAeTCs AYYIIUM IPOU3BOAUTEAEM
MOAOKa 1 Macaa. Bec Teaa B3pocarix rubpugos-camuios cocrasaser ot 380 40 400 xr u camok — 260-270
Kr [21].
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[ubpuapl mepBOro NHOKOAEHUsI — XallHaKu — KPYyIIHbIe, KpPeIKO CAOXKeHHble >KMBOTHBIE, II0
BHEIITHEMY BUAY COYeTalOT IIpM3HaKM o0eux poamuteabckux ¢opm. ITo obOpasy >kmsHm oHu Goablie
HaAITOMMHAIOT SIKOB, C HUMM OHM AeTKO IacyTCsl Ha TOPHBIX ITacTOMIIaX, He CKOAB3ST Ha AbAY B OTANYNE
OT KPYITHOTO POTaToOro cKOTa, He TpeOyIOT 0coDOro yxoa co CTOpOHHI yeaoBeka. Ho B oTamune oT sIKOB
BBIAEP>KIBAIOT OoJee TemAblll KAMMaT Ha Ooaee HM3Kux BbicoTax. Ilo OoAbIIMHCTBY IlapaMeTpoB
rmOPUABI OTAMYAIOTCA OT 0cobeit 0b6enx poanTearckux popm. B neaom oHm mo pasmepam OAM3KMU K
KPYIIHOMY poratomy ckoty. I'op0, Tak cAbHO pa3BUTHIN Yy fKa, y TMOPUAOB IIpejcTaBAeH caabo, B Buje
HeDOABIIIOTO BO3BBIIIIEHIIS.

[To obpocaoctn BOAOCOM TUOPHUABI 3aHMMAIOT CpejHee IIOAOXKEeHUe MeXAy POAUTEeAbCKUMU
dpopmamn. XapakrepHas A4 sKa OOpPOCAOCTh Ha Ipyau, Oproxe, OOKax M Ha BEPXHMX 4acTsAX HOT
IpejcTaBAeHa y XallHaKOB B O4eHb cAa0oi1 crenienn [19].

ITo mactu tubpuasl pasHoTunHel. IIpeobaagaloT MacTu yepHble, YepHble ¢ Oea0li I10A0COoi Ha
xpeOTe, ecTprle, TUTPOBBIE 1 Yaable [22].

Hauboapmmmx pasmepoB A4OCTUTAIOT XaifHaKM-KacTpatel. B Bozpacre 30 Mecs1ieB OHI MeAN MacCy
345 xr, camkm — 308.4 kr, a K 3-4 rogam oHm gocturaam 458,6 xr (417-512), camkm B cpeaHeM BecuAU
MeHbIre — 386,7 xr (310-425) [23].

[Tepnog, pasMHOXeHHUs XalflHaKOB B OCHOBHOM COBITaJaeT C TaKOBBIM Y SKOB M IPUXOAUTCA Ha
BEeCHY.

IToacocHble xaliHaKM, B OTAMYME OT KPYIHOTO POraTOro CKOTa, TaK >Ke, KaK M sAKU COogeprKaTcs
KPYTAOTOAMYHO Ha IOAHOXXHOM Kopme. JloiiHble XxalfHaKy Ha MO/AOYHO-TOBapHBIX (epmax A0sATCs
yTPOM I BeuepoM, a AHeM I1acyTCsl Ha BBICOKOTOPHBIX IIacTOMIIAX.

['ubpuABI BTOPOTO MOKOAEHUs — OPTOMBI, IIOAy4eHHbIe OT BO3BPaTHOIO CKpelllMBaHMs XallHaKa-
caMKM C OBIKaMIM KPYITHOTO POTraToro ckora, 0oJee IIOXOXM Ha KPYIIHBII POTaThIil CKOT, a Hpu
CKpellluBaHIUM XallHaKa-CaMKM C CaMIIOM sKOM, Ha0OOpoOT, NMpuOAM>KaloTcs K sikam. Macca opTomMoOB,
nMeomux 3/4 KpoBu sKa, cocTaBaseT B cpeiHeM 254 kr, a 1/4 xposu ska — 260 xr. I'mOGpmasr
I0CAeAYIOIINX ITOKOA€HII MaAOIIPOAYKIUBHBL

«A>XyMO», «TaabyHI» — IMOPUABI BTOPOTO ¥ TPEThEro MOKOAEHNUsI COOTBETCTBEHHO, IOAyJeHHBIe
OT sKa-caMIla M «30MO», OOABIIe IOXOXM Ha AKOB. CaMKM BceX IOKOA€HUII I'MOpPMAOB ILA10AOBUTEL,
MIPOU3BOAAT 00AbIIIe U HOAee KMPHOe MOAOKO, YeM KOPOBBL.

[Ipeamnioutenne orgaercs rmOpujaM IIepBOTO IMOKOAEHUs, T.K. OHM BBIA€P>KMBAIOT BBICOKUE
temmepartypsl (30-32 °C), BBLKMBAIOT B 00ee IMIPOKOM AnanazoHe ropHbIx 30H oT 2000 g0 5000 M Hag,
yPpOBHEM MOpsI II0 CpPaBHEHUIO C sIKaMl, He OTpaHNYeHbl aAbIIMIICKUMIY 30HaMM, MOTYT IIPOXOAUTH I10
CA0KHOMY TOPHOMY AaHAIIa(Ty.

PesyabpraTel 1MccA€A0BaHMII IIOKa3aAl, 4YTO TUOPUABI IIEPBOTO IIOKOAEHUsS IIPEBOCXOAST
poauteabckue (GOpMBI: KOHCTUTYLMOHAABHO Kperde, 00lee KOMIIAKTHO I IIAOTHO CAOXKEHBI, OHU
IIOABVDKHEE U CUAbHEee, IIPOXKOpAUBell, He TpeOOBaTeAbHBI K KOPMy, O4YeHb peaKTUBHBI U 0oaee
HpUCIOcOOAeHBI K OKpy>Kamomeii cpede. BcaeacTsie Toro apeaa mx pacrnpoCTpaHeHUs! OYeHb IINPOK
[24].

MsicHast TpOAYKTUBHOCTh TMOPMAOB IIEPBOTO ITOKOJEHMS BBIIIE VM KauyeCTBeHHEN II0 COCTaBy, C
00ABIIINM KUBBIM 1 yOOMHEIM BeCOM, 4eM y poauteabckux ¢gopm. KauecTBo Msca SIKOB HECKOABKO
Xy>Ke, 4eM y KPYIIHOTO poraTtoro ckora. OHO TeMHO-KpacHOIO 1iBeTa U B CpaBHEHUI C MSCOM KPYIIHOTIO
poraTroro ckora MeHee BKYCHOe, DoJee >KecTKoe U TpeOyeT HpOAOAKUTEABHON BapKM, TaK KaK B HEM
COAEP>KUTCS OOABIIIOE KOANIECTBO CyXoKmAanit 1 ¢pacumit. OOBIMHO OHO NAeT Ha KOAOaCHBIE U3AeAVIA.

ITo coaep>kaHMIO XKMpa XallHaKy IIPsSMOTO THUIIA CKpeIUBaHMA IIPEBOCXOAAT SIKOB Ha 5,27%,
KPYHHBI poraTeiii ckoT — Ha 4,31%. Llser >xmpa — OT TeMHO-’KeATOrO A0 CBeTA0-KeATOro M3-3a
BBICOKOI'O COAep>KaHms KapoTuHa [22].

SlpkuM BBIpa’keHMeM XOpOIIlell ITPUCIIOCO0AeHHOCTU SAKOB U MX TMOPMAOB K BBHICOKOTOPHBIM
yCAOBUSM OOMTaHMS SIBASETCS CTpOTasl Ce30HHOCTh pa3MHOXKeHMs1. Yallle TOH HauMHAeTCs B CeHTsI0pe.
BepeMeHHOCTS y sTuMX 1 XallHaKOB-caMOK AAUTCs 257 anert. OTea HauMHaeTCs B KOHIe MapTa U AAUTCS
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A0 Mas. Taxast BpIpakeHHasl Ce30HHOCTDL OOecIiednBaeT poXKAeHre MOAOAHAKa TOABKO B 0AaronpusTHLIe
Mecs1Ibl, @ KpyTA0TOAMYHOe ITacTOMIITHOe codeprKaHue CTUMYAUpyeT X pocT u passutue [25]. Kusoit
BeC Te/leHKa-XalfHaKa IIpU pOXKAEHIUM cOCcTaBAseT 4,6 % OT Beca MaTepy U IepBble ABa MecsiIla CpejHe-
cyTouHblll npusec cocrapasgeT 303 r. [Ipm poxxaeHnu >XMBOV BeC TeAAT SIKOB, XallHAKOB M KPYITHOTO
poraToro ckora 1outu oguHakos (13 xr, 14 kr, 13 KI COOTBETCTBEHHO), HO DHEPIS Pa3BUTIS Y XallHaKOB
BhIITIE [22].

B Bricokoropusix paronax bypsatun (Poccuiickas ®eaeparnus) passoaar ruOpug, ska ¢ KOPOBOIA,
KOTOPBIII Ha3bIBaeTCs CapABIK (Kapaar) mAm xanHak (xainHar). Coaep>kaHMe STUX >KMBOTHBIX, IIO
MHEHUIO OypsT, BLICOKOPeHTaOeAbHO, TaK KaK sKI U XallHaKM IIOYTH He HY>KAaIOTCs B yXOAe, X MOAOKO
O4YeHb >KMPHOE, a MsACO He YCTyIlaeT II0 KadecTBYy IOBSKbeMy, I OHUM He3aMeHUMBI IIpM IlepeBO3Ke
IPpy30B IIO y3KUM TOpHBIM TpomnaM. B 90-e roasr XX B. y4muTbiBas IIepCHeKTMBLI HOMaAHOTO
>KMBOTHOBOACTBA, B XO3:s1icTBa BypsTiu 3aBe3eHsl K1, OT KOTOPBIX II0AY4€HO COOCTBEHHOE ITOTOMCTBO,
a TaxoKe xartHaku. DPPeKTUBHOCTD Cogep>KaHNsI IKOB OKa3alach B TpU pa3a OObIIIel], ueM coAep KaHue
Apyrux BuaoB ckota (Tyaoxoros, 1996).

baarogapsi cBoemy TepreanmBoMy HpaBy M HeOOABIIMM pa3dMepaM XalfHaKy 3aHsAM TBEPAYIO
ITO3MIINIO BO MHOIMX XO3SJCTBaX, OPMEHTUPOBAHHbIX Ha IIPOM3BOACTBO BEICOKOKA4eCTBEHHOTO MOAOKa.

Brimennpusesennas nHpopMaIus CBUAETEAbCTBYeT O TOM, YTO pas3BejeHue I'MOpuAOB SKOB C
KPYIHBIM pOraThIM CKOTOM (XalfHaKOB) ITpe/ACTaBAsieT OCOOBINI MHTepec C TOYKU 3peHMs DKOHOMMKM
TOPHBIX PETVIOHOB U CTPaHBbI B IIe10M.

B-TpeTbnx, passurye ropHOro CeAbCKOTO XO3AMCTBA ITO3BOAUT ODECIIeYUTh AOCTYH K TOPHBIM
pecypcaM BceM TIpyIlIlaM HaceJeHMs, BKAIOYas COlMaAbHO ysaA3BUMBIe cooOmectsa (IIporpamma
IIpOAOBOABLCTBeHHOI OezonacHocTy 1 nutanus B KP, 2018), uro B utore rnpusejeT K pelieHnIo podaem
0e3pabOTMIIBI, yCHAEHUs MUIpaljUy HaceAeHNs, MCKOPEeHeHMIO HUIIeThl ¥ oOeclledeHnIo
IIPOAOBOABCTBEHHOI 0e30I1acCHOCTY; AOCTVDKeHMIO OaJaHca MeXXAy COXpaHeHNeM 9SKOCUCTEMBI U
CeAbCKOXO3AJICTBeHHBIM ITpon3BogcTtsoM (PopyMm 1o ycromumsoMy passutuio, 2008). K stum ke
pesyabrataM IIpUBeJeT CTPOUTEALCTBO B OTAA/A€HHBIX TOPHBIX perMoHax MaAbIX M CPegHuX
NpeANpUATUIL IO HepepaboTKe >KMBOTHOBOAYECKOTO CHIPbs, B TOM 4lCAe MOJOYHOTO, B YHMKa/AbHbIE
IIPOAYKTEI C BBICOKOV 400aBAE€HHON CTOMMOCTEIO.

B-uetBepThiX, [Iporpamma passutus Keipreisckoit Pecriyoamkn Ha mepmog 2018-2022 rr.
«EAMHCTBO, g0Bepue, co3uAaHne» HalledeHa Ha popMuposaHye 9PQPeKTUBHON CHCTeMBI IIPOU3BOACTBA
DKOAOTMYECKU YVCTOM M OPTaHMYeCKOM HPOAYKIMM, K KOTOPOW OAHO3HAYHO OTHOCATCA ITPOAYKTBI
ropHoro >kmuBoTHoBoAcTBa. IIpasuteancrso KP Hamepeno obecrieunts peaamsaniuio GpOpMUpPOBaHM
TaKX OpeHAOB HKOAOIMYECKON M OpraHM4YecKoil IIPOAYKIINY, KaK «KBIPTBI3CKOe MsCO», «KBIPTBI3CKOe
MOAOKO» 1 T.A., 4TO OyAeT TaK>Ke CIIOCOOCTBOBAaTh PaCHINPEHNIO DKCIIOPTa STUX ITPOAYKTOB.

3akaoueHue

Taxum obpasom, ropHoe XUBOTHOBOACTBO B KbIprhI3cTaHe, IipeAcTaBAeHHOe pa3BeJeHueM sSKOB U

XallHaKOB, =~ MOKeT CTaThb OTpPacAbl0, CIIOCOOHOI OOecreYnTh HKOHOMMYECKOe IIpollBeTaHue u
conmaapHOe 04aroroayyne HaceAeHus TOPHBIX PeIMOHOB.
Ha ceroansmmmii geHb MsCHOe U1 MOAOYHOE CHIPhE, II0AYy4eHHOe OT SIKOB M XalfHaKOB, OrpaHIYMBaeTCs
KyCTapHOI IepepaboTKOM B 40MOXO03:AicTBax. B cBsa3u ¢ »TuM paspaborka 9(PQPeKTUBHBIX TEXHOAOTII
nepepabOTKI CBIPDS 445 POU3BOACTBA HKOAOTUYECKM YMCTHIX U KaueCTBEeHHBIX IIPOAYKTOB C BBICOKOI
A00aBAEHHOI CTOMMOCTBIO IpeACTaBAsAeTCs aKTyaAbHOM M IepCreKTuBHON 3asaueli. KommnaekchHas
nepepaOOTKa CBIPbs, NPUOAVKEHHas K MecTaM BBIpaIllMBaHMS $KOB, HE TOABKO ITOBLICUT HPUOBLAb
SKOBOAOB, HO U oDecrieduT pabouMMm MecTaMM MeCTHOe HaceleHHe, 4TO 3HAYUTeAbHO YAYYIIUT
YPOBeHb MX KM3HU ¥ CHU3UT MUTPallMIOHHbIe HaCTPOeH.
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Pecnybauxacor

Tayabl ariMakTap >kK9He TayAaFbl Maa IIapyaIlIbLABIFbL: Ka3ipri )karaaiibl )KoHe OOAalIaKTaFbl
TYpPaKTHI AaMyhI (I10Aay)

Anaarma. Kpipreis PecriyOamkace! KipeTiH TayAbl aiiMaKTapAblH e4ayip Oeairi aai ae xeaeitaep
MeH oeTe KeJaeildep KaTapblHAa, OAapAbIH TYPFbIHAAPBI >KeTKiAiKTi >KoHe caIlaabl a3bIK-TYJAiKKe
KO/AXKeTiMCi3, COHbIMEeH KaTap TaMaKTaHy KYPbIABIMBI coliKeciHIe Oy3blaraH. HaTrokecinge xaabIKThIH,
acipece Oasasap MeH alieadepAiH AeHcayAblFbiHa OallaaHBICTHI KOIITeTeH Maceaeaep TybIHAanAbL Tayabt
eaAi MeKeHJAepAeTi KeAeIIiAik MaceaeciH mIemnyAid Oip >KoAbpl — OMiK TayJapda eMip cypyre >KaKChl
OeiliMAeATeH, TYPFBIABIKTBI >Kall MEH >KeM-IIONTi KaMTaMachl3 eTyal KaskeT eTIIeNTiH sKTap >KoHe
oJlapablH ipi Kapa MaaMeH OydaHJapblH — XalfHaKTapabl ecipyre Hasap ayJapa OTBIPBII, Tay Maa
IIapyallblABIFBIH  AAMBITBIII, KbIMOAT eMec >KoHe callaabl TaraM: eT, CYTTi aayra ©oaagpl. ET-cyT
IIMKi3aThIH OHAEYAl YIBIMAACTBIPY XaABIKTBIH eH ocaa 0eAiriHiH TaMaKTaHy KYPBIABIMBIH KaKCapThIIl
KaHa KOJiMail, COHbIMEeH KaTap >KYMBIC OpbIHAAapBIMEH KaMTaMachl3 eTyre, geMeK, oMip Cypy camnachlH
>KaKcapTyFa MYMKIiHAiK Oepeai.

Tyiin cesaep: Kpiproiz PecriyOamkachl, KeaemInmiaik, asbIK-TyAiK KayiIcisAiri, TamMaKTaHy
KYPBIABIMBI, SIK, XallHaK.
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R.Sh. Elemanova, M.M. Musulmanova, M.B. Batkibekova
I. Razzakov Kyrgyz State Technical University, Bishkek, Kyrgyz Republic

Mountain territories and mountain livestock breeding: status and prospects for sustainable
development (review)

Abstract. A large part of the mountainous areas, to which the Kyrgyz Republic belongs, still have
medium to high levels of poverty. The population does not have access to sufficient and high-quality
food with a corresponding violation of the nutrition structure. As a consequence, there are multiple
health problems, especially among children and women. One of the ways to solve the poverty problem
of mountain communities is the development of mountain cattle breeding with a focus on breeding yaks
and their hybrids — khainak. They are well adapted to life at high altitudes, do not require premises, or
feed, and provide inexpensive and high-quality food such as meat and milk. The organization of meat
and dairy processing in the field will not only improve the nutrition structure of the most vulnerable
part of the population, but also provide jobs, and therefore improve the quality of life.

Keywords: Kyrgyz Republic, poverty, food security, food structure, yak, khainak.
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