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AHHOTAIUA

Lenb nanHOi pabOTHI - ONMUCAHWE TPOTOKOJA MOJHOTCHOMHOTO CEKBEHHPOBAHUS KIMHUYECKUX
obpasnoB PHK Rabies Ilyssavirus na nmatdopme Illumina MiSeq. Panee, reHoTunmpoBaHue BUpyca
OelIeHCTBa, LMPKYJIUPYIOIIEro Ha Teppuropun Kazaxcrana, mpoBOAMIOCH HA OCHOBE MOCIIEI0BATEIb-
HOCTH TeHa Hykjieonporenna (N reH). B mannoit paboTe omucheiBaeTCs CIoco0 CEKBEHUPOBAHUS U Te-
HOTHITIPOBAHUS TIOJTHOTEHOMHBIX ITOCIIE0BATEIIFHOCTE MECTHBIX H30JIATOB BUpyca OemieHCTBa. B
MIPOTOKOJIE OTMCHIBAIOTCSI METOABI MPOOOIOATOTOBKH, CEKBEHUPOBAHUS M TeHOTUIIMPOBAHUS, TIPUME-
HSIEMBbIE B HACTOSIIIEE BPEMS JJIS SITUIEMUOJIOTHIECKOT0 aHAIN3a He TONbKO Rabies lyssavirus, HO 1 IS
JPYTUX BUPYCHBIX BO30yauTene, Takux kak SARS-CoV-2, Influenza u npyrux.
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B wrore, OpuM TONTyYeHBI KOHCEHCYCHBIE MOCIEIOBATENILHOCTH T€HOMOB 5 W30IATOB Rabies
lyssavirus, oroOpaHHBIX B AThIpayckoit o0mactu. [IpoBenéH ¢nnoreHeTHIecKnii aHAINU3 W IPHUCBOCHBI
reHoTunsl. Bee m3omsate npuHaaexar kirane — Cosmopolitan CAl. Mccnemyemblie n3omatel hopMupy-
FOT eAUHBIN KIacTep ¢ (GPUIOreHeTHISCKH OTU3KIMH H30JIsATaMu 13 3anagHon Poccnm: Hmkeropoackoi
obmactu, Boporexckoii odacTy, JIumerckoit odmactu, Biramumupckoit ooiract, CaMapckoit o01acTy.

KuaroueBnle ciioBa: OemenctBo; [1L[P; cekBennpoBanne; GUIOreHETHIECKOE IEPEBO; MITaMM; U30-

JIAT, TCHOTHII.

Beenenue

BemenctBo - 310 BUpycHOE MH(EKIMOHHOE
3a00jeBaHue, MPUPOJHO-OYArOBOTO XapakTepa,
SIBIISTIOIIIEECS]  300aHTPOINOHO30M. HecmoTpsi Ha
HEKOTOpBIE yCIeXu B 00pbOe ¢ OCIIEHCTBOM, HE
MpeKpalmaeTcsi TeHACHIUS POCTa paclipocTpaHe-
HUS JTUccaBupyca no Bcemy Kazaxcrany u Onu3-
JIeKAIIMX CTpaHax, TpaHWYallUX C Hallel cTpa-
Hoii [1, ¢.32-35].

PesynbTarhl 3MU300TONOTMYECKOTO MOHHTO-
punra ¢ 2020 mo 2022 rr. BeIsABHIM, uTO Pecrry-
omuka KazaxcraH siBisieTcst HeOIaronoiay4HoH mo
naHHOW mHpeknuu. Tak 1a00paTOPHO BBISIBICHO
48 MONOXUTENBHBIX CIydaeB OCIICHCTBA, U3 HUX
22 chydasi y ¢/X KHMBOTHBIX, 16 ciydaeB y JUKHX
KUBOTHBIX, U y 10 gOMamHuX >XKMBOTHBIX. M 1O
OJTHOMY Clly4aro y Oapcyka W maxana.

B n1aHHBINI MOMEHT, YUUTHIBAasl BBICOKYIO BaX-
HOCTh TiIo0anu3anuy OCHICHCTBA HE TOJBKO B
Kazaxcrane, HO 1 B MUpe, HEOOXOIUMO Ha MOCTO-

MarepuaJibl 1 MeTOAbI

[Ton6op npaiimepos

s monoopa nparimepoB u3 0a3el GenBank
Op0 mmmopTHpoBaHo 380 mocaemoBaTeILHO-
creit ¢ gmunoit ot 10000 go 12000 m.H. Ummnop-
TUPOBAaHUE TOCIIEI0BATENFHOCTEN MPOBOANUIOCH
B aBTOMAaTU4YECKOM DPEXHME C HCIIOJIb30BaHUEM
nporpammel EFetch u3 makera E-utilities [4, ¢.772-
774]. B BBIOOpKE MPUCYTCTBOBAIM: BCE JOCTYII-
HBIE I1OCJIEI0BATEIbHOCTH U30JITOB BbICICHHBIX
Ha tepputopusax Poccun u Kuras, a taxxke no 10
MIOCITIEI0OBATEIbHOCTEH OJIMIKHETro 3apyOekbs u
0 3 MOCHEeI0BATENbHOCTH JAIBHETO 3apyOeKbs,
otHocuTenbHO Kazaxcrana. [IpenmountaembiMu
MIOCIIEIOBATEIbHOCTSMA  ABIISUIMCH € Hambosee
MO37HEW naToil oTOOpa. BripaBHMBaHHME TPOBO-
JIIoch, Ucrnonbsiys nporpammy MAFFT v7.110
Ha ocHoBe ctparermu FFT-NS-2 [5, ¢.8-9]. Ha
OCHOBE MOJY4YE€HHOT'O BBIPABHUBAHMS ObUIN TIO0-
Opanbl paiiMepsl, pacrojararomuecs B Hanbosee
KOHCEPBAaTUBHBIX pernoHax. [lombop mpaitmepos
PacCUUTHIBAJICS TAK, YTOOBI MPOLYKTHI aMILTU(H-
Kallu{ MOKPBIBAIM BCE KOJUPYIOUINE PErroHbl U

SIHHOW OCHOBE IIPOBOJIUTH KaY€CTBEHHBIHN 3MU300-
TOJIOTHUECKHII MOHUTOPUHT dTOH 0c000 OrmacHoi
nH(peknu. B COBpeMEeHHOM MHUpE €CTh HECKOJIBKO
IFCHOTHUIIOB pa0I0BUPYCa, U KaXK bl THIT COOTBET-
CTBYET CBOEMY BOCIPHMMYHUBOMY >KHUBOTHOMY B
orpeesieHHoH MecTHOCTH. C LENbI0 TPOBEICHUS
KOHTPOJISI W PaclpoCTpaHEHHs BUpyca KpaiiHe
BXHO JU(PPEPEHIIUPOBATh TEHETHUSCKUE BapH-
aHThl OelieHCTBa. B TeueHWe MOCICAHHUX ABYX
JECSTHIICTHI TPUMEHSIIOTCS MOJICKYJISIPHO-T'CHE-
TUYECKUE METObl TCHOTUITMPOBAHUS Pa0IOBUPY-
coB [2, ¢.3-7].

Peciyonuka Kazaxcran siBisieTcst dHAEMHY-
HBIM 110 OCHICHCTBY CTPAHOW C TEHETHYECKH pa3-
HBIMU JIHHUSIME BUpyca. C 1eNbio MpeaoTBpaliie-
HUS OCIICHCTBA, a TaKKe Pa3paboOTKH CTpaTeruu
00pbObI ¢ HH(DEKIHeld HEeoOXOAMMO ITOHUMATh
IyTH paclpoCTpaHEeHUs BHpyca BO BpeMeHH [3,
c.1-5].

nMenu nepexpeitusd He menee 100 m.H.

Brigenenne PHK

B nmanHOM mccnenoBaHuM 5 00pas3IioB TOJIOB-
HOro mosra Obuin B3ATHl y gomamnHero KPC B
ATtbipayckoii oosactu (K3BUIKOTHHCKOM paiioHe,
cele Musinel) B anpene 2021 roma. Knunuue-
CKHE MpHU3HAKU OElIeHCTBa HAOMIOJANCh Y BCEX
JKHUBOTHBIX, HO JMHUIEMHOJIOTHIECKUX IaHHBIX O
KOHTaKTaX C XUIIHWKaMH He ObUIo. bemeHcTBo
ObUIO TOATBEPXKACHO TMPSIMBIM  (PIIyOpPECIIeHT-
ueM TecToM (FAT) [6, ¢.4453]. O6mas PHK BwI-
nemsuiack U3 10% cycneH3uu MO3roBOH TKaHU B
PBS 6ydepe, npurorosnennoii B TissueLyser LT
(Qiagen) mabopom RNeasy Mini Kit (Qiagen), co-
O0pa3ibt
PHK xpanniuch B )KHUAKOM a30Te O Hayaja Hc-
CJIETOBAHN.

[IpoBepka paboTOCIIOCOOHOCTH MpaiiMepoB

[IpoBepka pabOTOCIIOCOOHOCTH ObLIA BBI-
mojiHeHa ToctaHoBkou TP ¢ kaxkmon oTaensb-
HOI mapoil npaiimepos B ogHoutaropoir OT-ITLIP
¢ wucnons3oBannem Habopa OT-IIIIP Okctpa

TJIACHO MHCTPYKIUHU IIPOU3BOAWTCIIA.
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(Biolabmix, Russia). Peakmmonnas cMech BKITIO-
yama B ce0s 12,5 mia 2% cmecu miast OT-TILIP-
Okctpa, 1 Mxn cMmecu ¢epmeHToB brmoMactep
DKcTpa-MHKC, 10 1 MKJI IpsSAMOro U 00OpaTHOTO
npaiiMepoB B KoHUeHTpauuu 10 mmon/mkn, 1,25
Mk JIMCO, 8 mxn PHK u DEPC Boasl 10 25
MKI. [lporpamma TepMOLIMKIMPOBAHHS BKIIFOYA-
na: 50°C - 30 munayT; 95°C - 3 MHHYTHI, 3aTeM
39 muxos: 93°C - 12 cexynn, 56°C - 30 cexyHz,
68°C - 3 munyTsl 1 68°C - 10 Munyt. Tepmonn-
KIMpOBaHUE OBUIO BBITIONHEHO Ha Mastercecler
Pro S (Eppendorf, Germany).

[IP-ammmpukanms
lyssavirus

AmMrurdukanms Kogqupyromeid 9acTi TeHoMa
BHpyca OelieHCTBa ObLIa BBIOJIHEHA B JIBYX I1a-
paJUIETBHBIX PEAKIHIX, COTJIACHO IBYM CMECSIM
npaitmepoB (tabmmma 1) B omHomarosoit OT-
IILIP. Peakinonnas cMech BKIro4ana B ceds 12,5
Mk 2% emecu g OT-TILP-Okctpa, 1 Mk cmecu
(dhepmenToB buoMacrep Dkcrpa-MuKc, 2 MKII CO-
OTBETCTBYIOIICH CMECH MpaiiMepoB ¢ KOHLEHTpa-
e 15 nmM/MKI (9KBHMOJISIPHO CMEIIaHHBIX),
1,25 mxn IMCO, 8 mxn PHK u DEPC Bogsl no
25 M1, Pexum amiummukanum aHaJIOrHuHO OTIH-
CaHHOMY BBIIIIC.

[locne ammumpukanmmm 5 mxa [1HP-cmecn
WCIIONIB30BANIM JIJISL AJeKTpodopes3a, U MOCIe BH-
3yaJbHOTO noareepkaeHuss Hamuuus TP npo-

reHoMa Rabies

JOYKTOB, IIPOAYKTBI CMELIMBAIN MPOIOPLUOHAIIb-
Ho 1 ounmanu 1x Agencourt AMPure XP beads.
Ounmennsie TP mpoayKThl HCTIONB30BaIH IS
npurotoBienus JJHK-0ubmmorek.
[TonHOreHOMHOE CEKBEHUPOBAHNE
JIHK-0n6mmoTekn TpUTroTaBIMBAIIUCh,
nonb3ys HaOopel Illumina® DNA Prep, (M)
Tagmentation (96 Samples) u Nextera XT Index
Kit (96 Indexes 384 Samples), corimacHo uH-
CTPYKUUSM mpousBoauTeneil. CeKkBeHHUpPOBaHUE
npoBoguiock Ha rmiargopme I[llumina MiSeq, ¢
npuMeHeHHeM Habopa MiSeq Reagent Kit v3, 600
Cycles (Catalog # MS-102-3003).
CexBenmnpoBanue MetogoMm CoHrepa MpoOBO-
mumu ¢ mpuMenenneM BigDye Terminator v3.1
Cycle Sequencing Kit (Applide Biosystems), co-
[JIACHO MHCTPYKIIMU TIPOU3BOJUTENS, C TOCIEy-
IOLIMM pasfesieHueM (parMeHTOB Ha aBTOMAaTH-
4ecKoM reHetnueckoM ananmzatope 3730xI DNA
Analyzer (Applide Biosystems).
COopka Tmocae10BaTeIbHOCTEH

nuc-

Bech OvomH(pOpMaTHUSCKUN aHAIU3 TPOBO-
muicst B OC Ubuntu 20.04.4 LTS. Onenka ChIpbIX
JAHHBIX TIOJIHOTCHOMHOT'O CEKBEHHPOBAHHS IPO-
BOJMIIACH C UCTOJIb30BaHueM nporpammbl FastQC
v0.11.7 [7, c.17-18]. OOpe3ka CBIPBIX JaHHBIX
MIPOBOJMIIACH C UCIIONB30BaHUEM Iporpamm Seqtk
v1.3-r106 u Sickle v1.33 [8, ¢.105-106].

C uenbto ompenesneHUss (UIOTCHETUUECKU
ONMU3KOM TOCTEeIOBATEIILHOCTH, KOPOTKHE MpPO-
YTeHUSI ObUIH COOpaHbl de novo, B KOHTUTH, HC-
none3yst mporpammy SPAdes v3.15.3 ¢ anmuHOU
K-MepoB 127 u onmeit «--carefuly. lanee, koHTH-
TH ¢ HauOOJIBIICH MINHON HIECHTU(UIINPOBAINUCH
B uHtepHeT-pecypce Nucleotide BLAST (https:/
blast.ncbi.nlm.nih.gov/Blast.cgi) OTHOCHUTEIb-
HO 6a3bl Nucleotide collection (nr/nt) Lyssavirus
rabies (taxid:11292). Pe3ymprar ¢ Hauaydmmm
MPOIICHTOM HJIEHTHYHOCTH, HaWOOJIBIIMM TIO-
KPBITHEM HCCIIEAYEMOH IIOC/Ie0BATEIbHOCTH U
HanOoJbIIell AMMHON HazHavyaics pedepeHCHBIM
TCHOMOM.

KaptupoBanue (BeIpaBHUBAaHHE) MPOUTESHUIN
Ha pedepeHCHYI0 IOCIIeA0BaTEIbHOCT MPOBO-
JIOCH C HCIIOJIB30BaHHEM IporpamMmmel BWA
v0.7.17-r1188 [9, ¢.634-635]. Onpenenenne Ba-
PHAHTOB M TeHepauusi KOHCEHCYCHBIX IOCye-
JIOBaTeNbHOCTE TPOBOAMIOCH —MPOrpaMMaMHu
FreeBayes v1.3.6 u BCFtools v1.15.1 [10, ¢.782-
783]. H3smepenue riyOMHBI CEKBEHUPOBAHHS H
MOCTPOCHUE TPAPHUKOB MPOBOJUIIOCH, UCTIONB3YS
nporpammy SAMtools v1.15.1 u Python 3 6u6mm-
oreky Matplotlib v3.5.3 [11, c.31-35], cootBer-
CTBEHHO.

I'enotunupoBanue n GUIOTCHETHUCCKUN aHa-
T3

Omnpenenenue (QUIOTCHETHUECKONH KIalbl, a
TaKKe SKCIOPT (MIOTCHETHYECKH OJIM3KUX IO-
CIICIOBATEIbHOCTEH MPOBOJIWIOCH B HHTEPHET-
pecypcax RABV-GLUE (http://rabv-glue.cvr.
gla.ac.uk/) u NCBI Virus (https://www.ncbi.nlm.
nih.gov/labs/virus/vssi/#/). MHOXeCTBEHHOE BbI-
paBHHBAaHHUE TPOBOAMUIOCH, HCTONB3yst MAFFT
v7.110 Ha ocHoBe ctpareruu FFT-NS-2. [Toctpo-
eHHe (PUIIOTEHETUIECKOTO JIepeBa MPOBOIUIIOCH B
nporpamme RAXML-NG v1.1.0 [11] ¢ ucmomns3o-
BaHWEM 3HaueHUs bootstrap 200 1 3BONFOIIMOHHON
monenu GTR+I+G4. Buzyanuzanust punoreneru-
YECKOTI'0 JIepeBa NPOBOAUIOCH B HHTEPHET-PECyp-
ce iTOL (https://itol.embl.de/).
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Pe3yabTaTthl

[TonGop mpaiiMepoB U MpoBepka MX padbOTO-
CITOCOOHOCTH

NwmmnoptupoBanHast BeiOopka coneprxana 380
MTOCIIEIOBATEIEHOCTE  M30JISTOB  OTOOPAaHHBIX
n3 77 cTpaH, ATUHA KOTOPHIX BapbHpOBaiach OT
10015 no 11966 n.H. UMnopTupoBaHHBIE MOCIHE-
JIOBATEIBHOCTH OBLIM OTOOpPAHBI U3 CIEAYIOUINX
ctpan: Poccus, Kurtaif, Adranncran, ['penman-
s, Ilonsmia, I'pysus, seiuapus, ['epmanus,
Opanuust, Aurnus, Typuus, MoHronus, 9cToHus,
Wpak, Azepbaiimkan, Cepoust, Tamkukucran, AB-
ctpusi, Beurpust, Upan, bensrus, Cnosenust, Gun-
msuans, CIIA, Kanama, Mekcuka, Unanns, ban-
rmagem, Oxnas Kopes, Ilakucran, Ddwuonms,
Hemnam, llpu-Jlanka, Mapoxkko, FOxnas Adpuka,
Taunann, bpaswnus, I'penama, M3zpawns, Jlaoc,

Aprentuna, HamuOus, Hurep, Hurepus, Tanza-
Hus, LlentpanpHoadpukanckas PecriyOnmka, Taii-
BaHb, YraHma, 3um0aOBe, Erumer, YepHoropus,
benun, Yuny, [Naitana, @paunnysckas ['Buana, Ou-
nunnunel, Kartap, Kenus, Amwxup, Comanu, I'a-
6oH, bypkuna-®aco, Maspuranus, [ Bunes, Kam-
6omxka, Manonesus, Caynosckas Apasusi, OMaH,
O0bennaeHHbie Apabckue DMupaTsl, Mo3aMOUK,
Pyanna, Manarackap, Ceneran, Yan, Kamepyn,
borceana u Tynuc.

Ha ocHOBe BEIpaBHHUBaHUSI pPENPE3CHTATHB-
HOM BBIOOpKHK OBLTO TOo00pano 12 map mpaiime-
POB TOKPHIBAIONUNX BECh TEHOM BHpyca OelieH-
cTBa. Pa3paboraHHbIe NpaiiMepsl MpeICcTaBICHBI
B Ta0muie 1.

Tabmuna 1 — [paiimepsr aiis ammumndukanuu renoma Rabies lyssavirus

Cwmecs mpaitmepos |

CwMmecs mpaiimepos 2

HanmenoBanune

TTocnenoBaTenbHOCTD, 5°-3’

HanmenoBanue

TTocnenoBaTenbHOCTS, 5°-37

Rab-for 1

acgcttaacaaccagatcaaagaa

Rab-for 895

ttcgaggaagagataaggagaatgtt

Rab-rev_1000

atcctacaaagtgaatgagattgaacac

Rab-rev_2230

gcttctttaactatgtcatcaaggttcat

Rab-for 1860

atgttggagtccagatagtcagacaaat

Rab-for 2910

aggacccttatcttccagtgggc

Rab-rev_3040

cctcgaattcatgttgatacacca

Rab-rev_4250

actcctctettttcttgaccaactectce

Rab-for 4031

tcaccaatagtagaggaaagagagcatc

Rab-for 5470

gtgcataattataaagggctgggtcat

Rab-rev_5560

aatggggtcatcgtagacttctce

Rab-rev_6430

acttcataaccagagtttccgceacat

Rab-for 6200

cttggtcaggttcaaagatcaaatatgg

Rab-for 7000

tactggatgacaagtcacactctttcacc

Rab-rev_7390

tttgatgattgttccacttctcatagtc

Rab-rev_8480

atacagagcctttctgattgcatcett

Rab-for 8090

tcagtctttgatcaagccgatgag

Rab-for 9275

gggtcagecttgecacaggttcaa

Rab-rev_9390

cataaagcatcaatggctggaacat

Rab-rev_10250

gcacctgcectcattaaagaactca

Rab-for 10180

acatacctgaccctcattacttaccagtc

Rab-for 10950

cataatttgtgacgcagaagttactgacat

Rab-rev_11330

agagttatgatcatctcattgtaaggatt

Rab-rev_12040

aaagaaacaatcaaacagccagagg

In silico amrunukanus Nog00paHHBIMU TIpaiMepamMu npesckasbiBaio [P npoaykTer 1uHOM OT

~750 no ~1500 m.H, ¢ mepekpoeiTHeM okojo 100 m.H.

Ha srane mpoBepku paboTOCIIOCOOHOCTH Kaxjias mapa npaiiMepoB amruinduiuposaia [P mpo-
IYKT o)kujaemoro pasmepa. Ha pucynke 1 npeacrasnens! npoaykrsl [P miist kaxxaoi mapel npaiiMe-

pPOB B COOTBETCTBHH C HyMepanueh B Tadmmie 1.

™ Caiecn mpaiiuepon 1
1 2 » 4 5 o

LR

C e npassepon 2

|~

AANERE | B

Pucynok 1 - Dnexrpodoperpamma [P npoaykror ammmudukanin n3onsta Rab-1-4,
rae M - mapkep MonekyispHoro Beca (Fermentas, #SM1293) (100 — 10000 m.H.), 1-12 o603HaueHBI
COOTBETCTBYIOIIHE MTaphl IPAaHMEPOB U3 TAOIHIIEI |
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Taprernas amromudukanys u cOopka TeHOMOB

B cBszu ¢ Tem, uTo KIMHHYECKHE OOpasIlbl
PHK Bupyca 6emeHcTBa orpaHudeHbl B 00BEMeE,
KOTOPOTO MOXET He XBaTUTh JJIS aMIUTH(UKAIAN
Bcex 12 map mpaiiMepoB, B NPEIsIOKEHHOM HaMU
MIPOTOKOJIE BCE TMaphl MpaiMepoB aMILTUPHUITUPY-
I0TCS B JIByX MapaJIeNbHBIX PEaKIUsIX, COrJIacHO
YIOMSHYTBIM cMecsM. Pa3paboTaHHBINH TpOTO-
KoJ OBl ammpobupoBaH Ha 5 obpasmax PHK BEI-
neneHHbIX y pomaimrHero KPC B Ateipayckoii 00-
nactu (K3pUIKOTHHCKOM paiioHe, cene Musiinl) B
anpeiie 2021 roga. [Honyuyennsie ITHP npoaykTsl
OBLTM OYHUIIICHBI M CEKBCHUPOBAHKI Ha IIAThOpMe
Illumina MiSeq.

Jns wm3onstoB Rab-1-4, Rab-7-4, Rab-8-4,

Rab-35-1-4 u Rab-35-2-4 6b110 mosryueHo 553542,
605538, 300256, 564354 u 479574 cBIpBIX TIpoO-
YTEHUH, COOTBETCTBEHHO. COracHO pe3ynbTaram
cOopku de novo, ObUTH TIONYy4YEHBI KOHTHUTH JJTH-
HOH oT 2326 no 5564 n.H. JlydmuMm coBnajaeHu-
eM B otuére BLAST Obuta mocienoBaTeIbHOCTh
KP997032.1 mmunoi 11873 m.H. mMeromas: Io-
kpeitTie 99% wu mpoueHT uAeHTUIHOCTH 99,3%.
B pesynbpraTe KapTUpOBaHMS NPOYTEHHNA Ha pe-
(hepeHCHYIO TIOCTIeIOBATENFHOCT ISl U30JISATOB
Rab-1-4, Rab-7-4, Rab-8-4, Rab-35-1-4 u Rab-
35-2-4 6wut0 MacHTHGUITUPOBaHO 74, 82, 85, 76
u 77 myTtauuii, npu 2564x, 1823%, 3323x, 2441x
n 2358x MenanaapbHON TIyOMHE CEKBEHHPOBAHUSA,
COOTBETCTBEHHO (PHCYHOK 2).

Opaen savs4

I

Tayesss . =

A

nod a0 L) w0 o

Ll frd Lo woa 12000 pi ]

Toemmen & pescsee, LB

Pucynox 2 — I'paduk riayOuHBEI ceKBeHUpOBaHUS u30aTa Rab-8-4

Kax BuaHo Ha pucyHke 2, mpaiiMepsl B pe-
ruonax 1000-2000, 5100-6000 u B ocoOeHHOCTH
11183-11767, umeroT MeHbIIY0 3()PEKTUBHOCTH
amrdukanuy. B cBs3u ¢ 3TUM, KOHIIEBasi 4acTh
KOJMpYIOIIeH mocienoBareabHoct L rena (ot
11183 no 11767) Oblna CeKBEHHPOBAHA METOAO0M
Conrepa (napa npaiiMepoB Rab-for 10950 u Rab-
rev_12040). KonceHncychl, nmosyuyeHHbIe METOAA-
mu [llumina u Canrepa, ObuIM 00BEIUHEHBI.

B uTore ObuM TOTy4eHBl KOHCEHCYCHBIE I10-
CJIEI0BATEILHOCTH T€HOMOB 5 m30ssTOB Rabies
lyssavirus, MOKpBIBArOIINE BCE KOJIUPYIOIIHUE pe-
ruonbl. J{1s u3omnaroB Rab-1-4, Rab-7-4, Rab-8-4,
Rab-35-1-4 u Rab-35-2-4 Obutn MOJTy4YeHBI KOH-
ceHcycsl pazmepom 11781, 11711, 11796, 11784
u 11796 11.H, COOTBETCTBEHHO.

'enotunupoBanue U GUIOTCHETHUECKUH aHa-
3

CornacHo oTuéty mHTepHET-pecypca RABV-

GLUE, uccnenyembie U30I4ThI IPUHAICKAT Ma-
xopHoit kinage Cosmopolitan 1 MUHOPHOH Kiane
CA1, c Haubmmkatiien peepeHcHOM Mmociie10Ba-
TenbHOCThIO JQ944705.

Jis nanpHeiero (uIOreHeTUHYeCKOro aHa-
nm3a u3 0a3 ganasix RABV-GLUE u NCBI Virus
OBUIO UMITIOPTHPOBAaHO 838 MOIHOTEHOMHBIX IO-
CJIeIOBATEIbHOCTEN (MPUHAISKAIINX MAXKOPHOI
knaze Cosmopolitan) u 5781 mogHBIX U YacTUY-
HBIX TOciIeAoBaTebHOCTE N reHa (He MeHee
1000 m.H.), cooTBeTcTBeHHO. Ha pucynke 3 mpea-
CTaBJICHO (DUIIOTEHETHYECKOE ICPEBO, PEKOHCTPY-
HMPOBAaHHOE JJISl BU3yaJIU3aI[MH PACTIOIOKEHNUS HC-
CJIETyEeMbIX M30JITOB HA OCHOBE MOJTHOT€HOMHBIX
[IOCJIEI0BATENbHOCTENH. PazMep romosornyHoro
peruoHa, Ha OCHOBE KOTOPOTO OBUIO MOCTPOCHO
nepeBo, coctaBmiio 11722 m.H.

[1aTe HcceyeMbIX U305 TOB ITPYNITUPYIOTCS
B JIBa KJIacTepa OJHOU KJ1aau (PUCYHOK 3).
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Tris somli: 0,01

JOB44708_Poceun_2000
- — KX148160_Rewrpun_1991

—= MKSSB340 Bewrpua_2007
= l MKSS8339_ Benrpun_2007
WF MKEG0B338_Bakipia_2006
ﬁ MKSHA342_Banrpua_2000
MKS08341 Benrpan_2008
1 LNBTI480_Asephafgwan_2002
= KY7E5001_Tagsuascran_Mons_ 2012
’—- KMO168%99_Kuradi_2014
TiiaT I—m—g KC262633_Kurad_2011
1 i cKYAAD620_KaTan: BuyTperHan MoHrommm
I_r MFL72076_Kutail: BuyTpennss MOoWromsa
= MH2GT702_Mutad: BryTpeqnn Modrome_2017
JOR44705_Pocein_2008
MELITTAl_NMonuus; Mognackoe RoeRnacTao_Hennps_2008
B = KCEO5281_ Pocewn: Nunsykan ofnacts_ 2011
i KC506282_PoccHA: Neneykan oSnacts_2011
' KC595283_Pocouns: Nienturan odnactu_2011
e KCEOG280_Poccun: NMuneyran ofnacts_2011
KPO9T032_Poccwn: Npumopckuri kpad_2014

T

S5 il o_ Pk h
KTT20349 Poccwn: Act
L L KT728348_PoCcii: ACTRAXAHCKAN DGANCTL_2003
- METEDTO7_Mpan: CepepHsii XopacaH_Mak_2012
L METEOTSS_Wpan; Coneprwi Xopacan_Cwxrabpe_2014
MKTE0TI1_Mpan: Coeseprmi Xopacad_Ruenps_2014
L . KX 14B150_Mpan_1074
MKETEOT34_Wpan: Xopacan-Pesams_Mai_2013

1
|
""ri L E MKTE0712_WMpan: Xopacan-Peas_ons_2013
= METEOTZ3_Wpan: CepepHsii X0pocaH_HonGps_2013
METEOTOE_Wpaw: Coneprsi Xopocad_Oexatps._3012
MKTE0700_Wpan: Xopotan-Pesam_Wons_2012
-

MKTBOTSS_Wpan: CeMHan_Anpens_2014
MKTB0744_Wpan: Fonectan_Mail_2014

Pucynoxk 3 - dunoreHeTnueckoe JepeBo UCCIETYEMBbIX H30JATOB
Ha OCHOBE MOJIHOT€HOMHBIX I10CIIEI0BATEIbHOCTEH

B nepBrrii kimactep BxonaT nBa nzonsara (Rab-7-4 u Rab-8-4), Bo BTOpoit kiactep BXOAAT TPH HU30-
nsata (Rab-1-4, Rab-35-1-4 u Rab-35-2-4). OTu k1actepsl OTIIMYAIOTCS MKy CO00H Ha 54 0THOHYKITe-
OTUIHBIX ToIMMOp(hr3MoB (SNP).

W3 nocTynHbIX MOJHOI€HOMHBIX IOCIIEI0BATENIbHOCTEH Hanboiee reHeTHYeCKH OJIM3KUMM SIBIIS-
I0TCS M30JITHI, BBIJIeNIeHHbIe B EBpomneiickoit yactn Poccun (Jlumenkast oomacts) B 2011 roxy, u nzo-
15T, BeiAeneHHbld B [Ipumopckom kpae Poccun. CocencTByromye Kinabl IpeJCTaBICHbl IITAMMAMH U3
Kuras u Upana.

Jnst nocTrkeHus OO0JIBIIEro YKcia HOKPBITHS JOCTYIHBIX M1OCIIEI0BATEILHOCTEH B 0a3e JaHHBIX,
OBLIO TOCTPOEHO (HITOTEHETHYECKOEe JIepeBO Ha OCHOBE N reHa (PHCYHOK 4).
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Pucynox 4 - ®unoreHeTHUECKOE JEPEBO UCCIAEAYEMBIX U30JISTOB
Ha OCHOBe IociiefoBaTesnbHocTel N reHa
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Pa3mep romonornyHOro permoHa, Ha OCHOBE
KOTOpPOTO OBLIO TIOCTPOEHO JIEPEBO, COCTABUIIO
1109 1.

Kax BumHO Ha pucyHKe 4, IMOCIeoBaTeNb-
HOCTH, BBIJIENICHHBIE Ha Teppuropun Kazaxcra-
Ha, KJacTepu3yrTes B 3 kiactepa. Mccneayembre
W30JISITHL B IAaHHOW pa0oTe rpyNmHupyroTCs B Kia-
crepe Nel, ¢ U3015TOM, BBIJIEJICHHBIM U3 3aI1aIHO-
Kazaxcranckoii obmactu B 2014 romy. bmmxaii-
IIUMH W30JISITAMA K JJAHHOMY KIIACTEPY SBIISIOTCS
M30ISITHI, 0TOOpaHHble B 3amagHoit Poccnm: Hu-
KETOPOJICKON obnacT, BopoHexkckoil obmactw,
Jlumerckoit obmactu, Bnammmupckoi obmactw,
Camapckoii o0iacTy.

Krmactep No2, mpencraBieH paHee OImyOJIHKo-
BaHHBIMH HW30JIATaMH, OTOOPaHHBIMH W3 AKTIO-
OMHCKOM, AMaTUHCKOM 1 BocTtouno-Kazaxcran-
ckoit obnacreii B 2014 romy. JlaHHEI Kiactep
dbopmupyetcst m3 aByx BeTBeil. I[lepBas BeTBB
opueHtupoBaHa rpanuneil Cesepo-3anaga Ka-
3axctana (OpeHOyprckas o01acTh, AcTpaxaHcKas
o0acth, AKTIOOMHCKas 001acTh). Bropas BeTBb,
nenutcsl Ha e moaBeTBU: «CeBepo-KazaxcraH-

Obcyxaenue

ONUIEMHOIOTHYECKOE TeHOTUIIMPOBAHUE
BHUPYCOB 6CHICHCTB3 B OCHOBHOM BBIIIOJIHACTCA
C UCIIOJIb30BaHUEM CEKBEHHpOBaHMsI N r'eHa Me-
togoM CpaHrepa, OIHAKO TEHOTHUIHMPOBAaHHE Ha
OCHOBE ITOJHOICHOMHOW IOCTIeIOBATEIILHOCTH
(BKITIOYArOIEE B aHAM3 BCE KOAMPYIOIIUE peru-
OHBI) XapakTepusyercs Oojbllei pasperraronieit
CIOCOOHOCTBIO, TO3BOJISIFOIIEH UICHTU(DUIUPO-
BaTb HOBBIC I'CHOT'PYIIIBI HA OCHOBE I'CHETUYCCKO-
ro paccrostaus [12, ¢.25-30].

Oto nepBoe uccnenoBanue B Kasaxcrane Ha-
MIpaBJIEHHOE Ha pa3paboTKy MPOTOKOJIa, TO3BOJIA-
IOLIETO OIEHHWBATh T'CHETHYECKOEe pa3sHooOpasue
LHUPKYJIUPYIOIIUX BUPYCOB OCIICHCTBA HAa OCHO-
BE IIOJIHOTEHOMHOH MocieioBaTesibHOCTH. Panee
AHAJIOTUYHBIN MIPOTOKOJI TAKIKE ObLIT YCOCUIHO UcC-
MOJIB30BaH B APYTUX UCCICIOBAHUIX.

Pa3paboTaHHBIN TPOTOKOJ TO3BOJIHII aMILIH-
¢unmpoBath u cexkBeHuposats 100% Kkoaupy-
OIMX TocieaoBarenbHocTedt reHoB N, P, M u
G. Opnako, Hu3Kkas 3(peKTUBHOCTH MpalimMepoB
Rab-for 10950 u Rab-rev_ 12040 (mapa Ne 12),

3akia0ueHue

ONM300TUYECKUI aHAINU3 BBISBICHHBIX CITYy-
yaeB OemeHcTBa 3a nepuox 2020-2022 rr. ycra-
HOBWI, 4Tto PecmyOmmka Kazaxcran sBisercs
SHIAECMHUYCCKH HEOIAromoyqIHOl TEepPPUTOPHEH
¢ pactyuieit tenaeHuuen. [Ipeanpunsareie paHee
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ckas moaBeTBb» (Omckas u HoBocmOupckast 00-
JIACTH, a Takke AnMaTtuHcKas obnacts) u «tOro-
Bocrounas moaBeTBp» (3amamHo-Kazaxcranckas
o0acth, u mpenMymiecTBeHHO Kwuraif). [lanHbIi
KJIACTep WHTEPeCeH 3HAYMTEIHHBIM IPEHMYIIIe-
CTBOM WH(MUITUPOBAHHBIX JTOMAITHUX KHBOTHBIX
(64,7%), Hag MTHPUITUPOBAHHBIMH TUKAMH KHBOT-
HbIMHA (11,76%), 9TO MOXET OOBSICHATH OOJIBIIIOE
KOJMYECTBO WHHUITMPOBAHHBIX JroIen — 23,52%.

Kitacrep Ne3, npeacrasnen 4 uzonaramu, Bbl-
neneHasIMH B 1988, 2004 u 2014 ronmax. Ilomo-
keane m307aToB AY352490.1 (AmMmatel, 1988),
AY352492.1 (Uemmnorpan) u AY352491.1 (Lle-
nuHOoTpan, 1988, He TPUCBOCHHBIN K KIIACTEpy)
YKa3bIBaeT Ha TO, YTO B TO BpeMsl OBLIO IO Kpaii-
Hel Mepe 2 TMHUM reHOTUIoB B Llenunorpanckoii
obmacth m 1 JauHUS B AJMATHHCKOH 00IacTH
(AY352490.1).

OTtnenpHO PaCTIOI0KEHHBIH W30JIAT
AY352491.1 (Lemunorpazn, 1988) pacronoxexn
Ha BETBU C JIOYCPHUMH H30JISITAMH, BBIJIEICHHBI-
Mu 13 OMCKO# 00J1acTH.

MOJKET MPUBOJIUTH K MOKPBITHIO reHa L MUHUMYM
Ha 97,45%.

CornacHo mpeapIAyIUM HCCaeqoBaHusIM [ 13,
c.1-10], na moment 2016 roma B PK HaOmtoganace
BOCXO/ISIIIAsl TSHICHIUS 3a00J1eBaeMOCTH OCIICH-
CTBOM, CO CpPEJHUM mpupoctoM 7% B roji cpeau
BOCIIPUUMYHBBIX JKUBOTHBIX. Ejxerojmnas pery-
JIIpHAs. BaKIMHAIUS CEJIbCKOXO3SHCTBEHHBIX U
JIMKUX JKUBOTHBIX HE MOBJIMsIA Ha OOIEe YUCIIO
ciyvaeB 3a0osieBaHus. XOTS JOJs 3a00JieBaHUS
OCIICHCTBOM CPE/IU CEIbCKOXO3SHUCTBEHHBIX JKHU-
BoTHBIX B PK cocraBnser 50-62,8%, OCHOBHBIM
MPUPOJIHBIM PE3EPBYAPOM U TJIABHBIM TEPEHOC-
YUKOM WH(EKIUU Oe3yCIIOBHO SBIISIOTCS JUKHE
JKUBOTHBIE.

Kak roBopuiioch paHee, OOJBIIUHCTBO BCITbI-
IIeK OCIICHCTBA XapaKTEePHBI JUIS IPUTPAHUYHBIX
paiionoB Kazaxcrana. B cBsi3u ¢ 3TuUM, T€HOTH-
MUPOBAHUE BCIBIIICK C IEJIBI0 SIUJICMHOIOTH-
YECKOr0 aHalin3a M OTCJICKUBAHUS HCTOUYHUKOB
MH(pEKIUN SBISICTCS aKTyalbHOW 3amauei [14,
c.138-141].

Mepbl 0OpbrOBI ¢ pacnpocTpaHeHHEeM WH(EKINH,
B BUJI€ BaKUMHALUK JUKUX M JOMAIIHUX >KUBOT-
HBIX, HE MPHUBEIM K MOJOKUTEIBHBIM pe3yJbTa-
TaMm. Kak ObIJIO BBIACHEHO paHee, 0OYard BCIIBIIIEK
B OCHOBHOM JIOKQJIU3YIOTCS B IPUTPAHUYHBIX TEP-
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putopusix. B cBa3u ¢ 3THM, 31IMAEMHOIOTHYECKIE
HCCIIIOBAHUS, MO3BOJIAIOLINE OTCIIECKUBATh HC-
TOYHHMKH W IyTH JIBWOXKEHUSI MH()EKLNH, TT03BOJISAT
YIYUIINTb 3MU300THYECKYIO CUTYALNIO, CKOHIICH-
TPUPOBAB yCWIHA MO OOphOe ¢ OEIEeHCTBOM Ha
KITIOUEBBIX (paKTOpax.

B nannoii pabote Mbl IpeACTaBUIIN IIEPBOE HC-
cienoBanue B Kasaxcrane, HanpaBieHHOE Ha pas-
pabOTKy HPOTOKOJA, MO3BOJISIOIIETO OLEHUBATH
TEHETHUYECKOe pa3zHooOpa3ue IMPKYIUPYIOLUINX
BHUPYCOB OCIIEHCTBA HA OCHOBE IOJHOT€HOMHOMN
I0CJIe10BaTENIbHOCTH. PazpaboTaHHbI MPOTOKOI
MO3BOJIMI aMITH(GHULIUPOBATh U CEKBEHHPOBATH
100% xoaupyroIuX MOCIEI0BATENbHOCTEH T€HOB
N, P, M u G. Ognako, HU3Kask KOHIEHTpaLus K-
andeckoit PHK Mosxet nmpuBouTh k Hed(hheKTrB-
HOMY OTXWIY HECKOJIbKUX IpaiiMepoB, MIPUBOIS-

BaaropapnocTs

IIUX K TOKPBITHIO reHa L muanmywm Ha 97,45%.

UccrnenyeMble HaMy W30S TH HA OCHOBE TIOJT-
HOTEHOMHOM TIOCJIEIOBATENIFHOCTH TPYIITHPYIOT-
csi B JBa KJacTtepa, OTIMYAIONIHECS MEXIYy CO-
00#f Ha 54 OTHOHYKJICOTHIHBIX MOIUMOP(PU3MOB
(SNP). Ha ocnoBe mocnenoBatenpbHOCTH N reHa
W30JISITHl TPYNIUAPYIOTCS B 1 Kilactepe, ¢ WU30JIA-
TOM BBIJICJICHHBIM W3 3amagHo-KazaxcraHckoi
obxactu B 2014 roxy. brmxaimmmu n3onsaraMu K
JMAHHOMY KIJIACTepy SIBISIOTCS M30JISITHI OTOOpaH-
Hble B 3anaaHoi Poccnn: Hikeroposckoii o0ma-
ctH, Boponexckoii obmactw, JIlnmerckoii odmacrw,
Brnaguvupckoii o6mactu, Camapckoit 00acTH.

Uccrnenyemble n30mSTHl  OBUTH  IGTTIOHHUPO-
BaHBI B 0a3y maHHBIX GenBank mon HomMepammu:
ON366706, ON366707, ON366708, ON366709 u
ON366710.

Cratbs ObUTa BBRITOTHEHA TI0 010 KETHOU mporpamme 217 «Pa3BuTtne Haykm», moanporpamma 102

«I['panToBOe PprHaHCHpOBaHKE Hay4HBIX HccnenaoBanuiny MOH PK, rpanToBoro ¢punancupoBanus Mo-
JIOJBIX YUYEHBIX MO HAYYHBIM W (WJIM) Hay4dyHO-TeXHHYecKHM mpoekTam Ha 2020-2022 roas! (IpoexT
HPH Ne08053353 «MoneKyIsapHO-OHOIOTHUSCKHA aHaIn3 BUpyca OCIMICHCTBA, IUPKYINPYIOMHNX Ha
teppuropun Pecryonuku Kazaxcrany).
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Tyiiin

KymbicteiH mMakcatsl - [llumina MiSeq mnardopmaceiaga Rabies lyssavirus PHK knnHuKanbik
YJIT1IEPiH TONBIK TEHOMJBIK XKYHeney (CEeKBEHHpPIIEY) XaTTaMachlH CHITATTay OOJIBI TaObu1aabl. BypbiH,
Kazakcran aymarbiHIa aifHANIATBIH KYTBIPY BUPYCHIH T€HOTHUNTEY HyKieonpoTenH TeHiHiH (N reH)
Ti30eri HeTi31H/e KYPTi3iireH. by skyMbIcTa KYTBIPY BHPYCHIHBIH XKEPTITIKTI H30ISTTAPBIHBIH TOJBIK
TCHOMJIBIK Ti30€TIH CEKBEHUPJICY JKOHE T'CHOTHITEY O/ici cumarTairaH. Xarramajaa Kasipri yakbITTa
Rabies lyssavirus — Ti 3nuIeMHONOTHSIIBIK TaJijlay YIIiH FaHa eMec, COHbIMeH Katap SARS-CoV-2,
Influenza s>xoHe Oackanmapbl CHUSKTHI 0acKa BUPYCTBIK KO3JBIPFBINTAP YIIH KOJJIAHBLIATHIH ChIHAMA
JalibIH/AY, CEKBEHHUPIICY KOHE TeHOTHIITEY 9/IiCTEepl CUIIATTaIIFaH.

Hotmxecinae, Atbipay oOnbickiHa ipikTenreH 5 Rabies lyssavirus n3onsTrapblHbIH TeHOMIAPbIHBIH
KOHCEHCYCTBIK Ti30eri anbiHabl. DUIOreHeTHKANBIK Talay KYPri3iiill, TeHOTUNTEP TaFralbIHIAIJIb.
Bapneik nzonsatrap Cosmopolitan CA1l knaceiHa kataabl. 3eprrenreH uzonstrap bareic Pecelinen
KeJIeTiH (PHUIOreHeTHKAJIBIK JKaKbIH H30JSITTapMeH OipTyTac Kiactep Kypaiasl: Hmwxanit HoBropon 06-
Jsieickl, Boponex 00bich, JIuneT 06ibickl, Bnagumup o6iibickl, Camapa 00JIBICHL.

KinT ce3nep: kyroipy; [1TP; cexBenupiiey; GpuiioreHeTHKANBIK aFail; TaMM; H30JIT; TeHOTHII.
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The purpose of this work is to describe a protocol for whole genome sequencing of clinical samples
of Rabies lyssavirus RNA on the Illumina MiSeq platform. Previously, genotyping of the rabies virus
circulating in Kazakhstan was based on the nucleoprotein gene sequence (N gene). This paper describes
a method for sequencing and genotyping whole genome sequences of local rabies virus isolates. The
protocol describes the methods of sample preparation, sequencing and genotyping currently used for
epidemiological analysis not only of Rabies lyssavirus, but also for other viral pathogens such as SARS-

CoV-2, Influenza and others.

As a result, consensus sequences of the genomes of five Rabies lyssavirus isolates selected in the
Atyrau region were obtained. Phylogenetic analysis was carried out and genotypes were assigned.
All isolates belong to the clade Cosmopolitan CA1l. The studied isolates form a single cluster with
phylogenetically close isolates from Western Russia: Nizhny Novgorod region, Voronezh region,
Lipetsk region, Vladimir region, Samara region.

Key words: rabies; PCR; sequencing; phylogenetic tree; strain; isolate; genotype.
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Tyiiin

Opraneik Kazakcran skafmaiiapblHIa YCaK Mall KOKIMIHO3IApbl MYJIAEM 3epTTelliHOeTeH,
COH/IBIKTaH OChI alMaKTapJarbl KOW INapyambUIBIKTapbIHAA KE3JICCETIiH SHMepHsuIapiblH TYPIiK
KYpaMbIH aHBIKTAy JKOHE OJIApbIH SMHIEMHUOJIOTHSUIBIK POITiH Oaraiay e3eKTi Maocesie O0bIn Tadblia-
JTBL

Maxkanana AkMoja OOJIBICBIHBIH YII KOW INapyallbUIbIKTaApbIHAA dPTYpPJii skacTarbl 214 KOHIABIH
HoXIic cerHamackl DromredopH skoHe McMaster oficTepiMeH 3epTTey HoTKeciHae Eimeria spp. 6ec Typi
aHbIKTanabl: E.ahsata (Honess, 1942) 3ananganyasiy uaBasus skcreHcuBTiri (UD) — 64%, E.intricata
(Spiegel, 1925) — 18.2%, E.ovinoidalis (McDougald,1979) — 56.5%, E. crandallis (Honess, 1942) —
39.7% xone E. parva (Kotlan, Mocsy and Vajda, 1929) — 16.6%. JKanyapnapabiH >kacsiHa OaiiiaHbl-
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CTBI KOKITMIMO30€H IANIBIFy EeHT el Oip jkacka merinri Koimapaa M3 men MU sxoraprel KOPCETKITITI
KepceTTi. MayChIM/IBIK JMHAMUKACHIHBIH 3MTH300TONOTHSIIBIK JKaFIaliblH 3€PTTEY Ke3iHAe KOW/IbIH dH-
MepHUsJIapMEH MaKCUMaJI/Ibl 3aJlalIJIaHy JICHIell Ky3 *®oHe ka3 ainapeinia E. crandallis 1D GotibiHIa
80.7% >xone muBazua mHTEHCHUBTITI (M) Ooitprama 1550438 oorwcra/r, an €H TOMEHTI KOPCETKIIT
KbIC aitnapeiana E.ovinoidalis 1D — 13.4% wone MU — 135425 oonmcra/r Gonapl. ek OMoIeHO3bIH-
Ja KOKIMIusiap, kebiHece, KypaMblHa €Ki-YII TYp KipeTiH MHKCT-MHBa3HsIIap Mapa3uTOICHO31aphl
E. crandallis + E. ahsata + E. parva 32.7% O6aiikangel. COHABIKTAH YCaK KYHICTI KaHyapiap
SUMepUsIIapAbIH MOMYJISIMSIIBIK TUHAMHKACHIHA COUKEC YTHIMIbI alIbIH ajy ic-IapaiapblH YChIHY
MaKCaThIH/Ia KeIICH T1 SITHUIEMHUOJIOTHSIIBIK 3ePTTEYIICP KYPri3y/li KaXKeT eTel.

Kinr ce3nep: Opransik Kazakcran; xoif; E. parva, E. crandallis, E.ovinoidalis, E. intricata; E.
ahsata; MHBa3Usl MHTEHCHUBTIT; HHBA3Hs DKCTEHCHUBTITTI.

Kipicnoe

Ko#i Ttymiri er, cyT >oHE XKYH OHIIpY
MakcateiHga nangamanbuiagbl. Conrbel 30 9KBLI-
Jla SNMeMJIK KOW CaHbl MHJUIHApAKA KeTTi, all
Eypona Men Opransik Asusna 244 MUJUIMOHHAH
acTaM OOJbl. Byt Kambl KOW MOMYIISIIASICHIHBIH
12% xypaiiipl. OJEeMHIH KONTereH eJiepiH/e
KaJIBIITACKaH KO IIapyallbUIBIFel OHIMIITITiHE
JKYKIAIBl aypyJiap, OHBIH iNIiHJE Mapa3uTo3aap,
JKOFaphI JIeHrelae kepi acepi turizeni [1, 2].

CoHFBI KBUTIApJaFbl 3KOHOMHKAIBIK TpaH-
(hopmarus ke3iHje Kyiic KallbIpaThIH )KaHyapiap-
Il Oary/bIH TEXHOJOTHSUIBIK JKaFIaiIapbhlHBIH
e3repyiHe OaiIaHbICTHI MaJl UMMYH/IBIK XKYHECiHIH
KBI3METI QJIcipen, KO MEH eIIKiIep/IiH Mapa3uT-
TEpPMEH WHBa3HsJIaHY JICHTeHi KOFapblUIaIbl )KOHE
OCHI MMaTOTEH/IEPMEH TYPAKThI KalTa 3aJlalaHybl
OpbIH anajsl [3, 4, 5, 6].

Koii kokuunuosnapsl — Eimeria TyBICHI-
Ha JKaTaThlH MOHOKCEHJI KapamalbIMIbLIap
KO3JIBIpaThiH  aypynap. Kokmmmus oommcrana-
pBIMEH 3ajlayiJaHFaH KOMJIApJIblH HWMMYHHUTETI
TOMEH/Iei i ie, Oipiiama 0eJIiri eimMre YIbIpan sl
[7-11]. ConbiMeH KaTap, CyOKIMHUKAIBIK KOKITHU-
JTN03 KYKTHIPFaH jKaHyapJap MIapyanibUIbIKTapFa
KOJeMJli OSKOHOMHUKAJIBIK INBIFBIH  KENTIpei.
Onerte, OyJl KOWIBIH JIGHE CajMarbl, CYT, XYH
OHIMIIUTITT  OHE TeIJey KOpCeTKITepiHiH
TOMEH/JICYiHEe TiKenel OaiaHBICTBI OOJIBIT TaOBI-

MarepuaJ MeH dicTep

3eprreyiep AKMoia OOJBICBIHBIH YII KOU
apyanbUIbIFbIH JKOHE «C.Ceilipymnun
aThIHAaFbl Ka3ak arpoTeXHUKAJIBIK YHUBEPCUTET)
KeAK-g «BeTtepuHapUsIIbIK MEIUIINHAY
KadeapachIHbIH IIpodeccop H.T.Konipos
aTBIHAAFBl TAPA3UTOJNIOTHSIIBIK 3€PTXaHACHIH/IA
xyprizinni. Kompockonust yiin opTypiIi )kacTarbl
214 KOHABIH HOXKIC CBIHAMACHI TIK I1IIEKTEH
IUIACTUKAJIBIK CTaKaH/JapFa albIHbII, 3epTTey-
re geiin 2-3 kyH apansireiHma 4°C cakTaimbl.
Hoxic cemamanmaper  ®romebopH, apauHr
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nanel [12, 13, 14].

OiMepustiapAply, — TIPIWITIK  OUKITIHAET]
DHIOTEHIIK  JKBIHBICTBI ~ JKOHE  JKBIHBICCHI3
(hazanapbIHBIH JaMybl KOWJIBIH alllbl JKOHE TOK
IIIeTIHAeT] SIUTENIUN KOHE SHIOTEIHI JKacyIla-
napeiHaa xypeai [11, 15]. AypyabiH aybIpiabiFbl
sliMepus Typiepi MeH J03achiHa (KYThUIFaH
CHOpaJlaHFaH OOLMCTAJIAP CaHbI), HUMMYHJIBIK
JKarjqalblHa KOHE KOWMIBIH »KachlHAa OallylaHbl-
ctel  Oomamel. CesimMTan OOJFaHABIKTAH Kac
XKaHyapiap/aa Mapa3uTO3/IbIH KIIMHUKAIIBIK
Oenrinepi Oalikanazabl, an epecek Koinapaa aypy
JKACBIPBIH TYPJAE OTEMAl Jie, OJIap OOIUCTaIap/bl
CBIPTKBI OpTara yHemi Oenemi. Kokrumnosaap,
HETri3iHeH, Maj OAacChIHBIH THIFBI3BIFBI JKOFaphI
YKOHE JKAWBLTBIMIAPIBIH KOJDKETIMJILTITT IIEKTeY i
apyanbUIbIKTapaa Kypaesi npodiiemara aliHana-
nel [16, 17].

Conrbl yir nexanana Kaszakcran aeHreitinge
KOH 3iMepr0o31apbl OHTYCTIK, IIBIFBIC XKOHE 0aThIC
alimakTapja KeHiHeH 3eprreninai [18], anaiina,
OCBI TIAPa3UTO3/1ap OOUBIHIIA FHUTBIMU KYMBICTAP
SJIMI3/IIH COJITYCTIK OHE OPTaJbIK OHIpJCPiH/Ie
Kasipre JIeHiH jxacaibiHOaFaH.

YCBIHBUIFAH ~ JKYMBICTBIH ~ MAaKCaThl
AKMOIa OOJBICHI IIAPYaNIbUTBIKTAPBIHIAFEl KOU
SUMEpUSIIapBIHBIH TYPIIK KYpPaMblH KOHE 3allali-
JlaHy KOPCETKIIITEePiH aHBIKTaY.

omictepi OoiibiHIIA Tekcepinai xoHe McMaster
OMICIMEH CaHIBIK KOpCeTKillliHe OalIaHbICThI
Oarananipl [ 19]. DiiMepusIIapIbIH TYPIIiK KYpaMbl
MOpP(DONOTHUANIBIK ~ epeKIIeNiKTepiHe  colfikec
agpikTaael  [11]. JKamyapmapaslH 3amanmgaHy
JeHreii naBaszus skcreHcTuBTIIr (M9, %) skoHe
nHBa3us uHTeHcuBTimiri (MU, 6ip r HoxicTeri
oonmcranap cansl, HOC) xepcerkimrepi OOHbIH-
14 aHBIKTAJIbl. AJIBIHFaH CaHJIBIK KOPCETKIIITEP
Excel xecTecinae cTaTUCTUKAIBIK OHICYICH OTTI.
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Horu:xkenep

MukpockonusuIaHFaH ChIHaMalap/a dMepusutapabie oec Typi: Eimeria parva Kotlan, Mocsy and
Vajda, 1929, E. crandallis Honess, 1942, E.ovinoidalis McDougald, 1979, E. intricata Spiegel, 1925, E.
ahsata Honess, 1942 xe3necTi (1-kecre, 1-cyper).

1-xecte — Kot atiMepust TypiaepiHiH MOP(OIOTHIIBIK epeKIIeNiKTepi

Olimepust OouucTanblg Mimmini Muxpo- Kaxknak- Memmiepi
TYpJiepi Tyci T 11achbl V3BIHIBIFBI eHi
JIOHTeJIeK
E. parva CapFbILI CYp HeMece Call JKOK JKOK 13-22 11-13
COIIaKIIa
TYcCi3 HeMece JIOHTEIICK
E. crandallis AKIIBIT CapFbINI can Oap 6ap 18-25 15-23
CO3BIHKBI
AIUINTIC
E.ovinoidalis CapFhIII KOHBIP TOpi3mi KOK KOK 17-25 13-20
Hemece
comnakiia
E. intricata KOHBIP AIUTUTIC Oap Oap 40-56 30-41
Topizai
HILTUIIC
E. ahsata CapFBIMI TOpi3mi Gap Oap 29-37 17-28
HeMece
COIaKIIa

3epTTeNiHreH ChlHAMalapAblH HOTH)KeCi OOHMbIHIIA OpTYpii KacTarbl KOH KOKIMIMSUIAPBIHBIH
OipHemie Typi anbIkTanb!I (1-cyper).
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1-cyper. Kolimapma ansIKTasIFal diMepusiapabiy Typiepi: A) E. intricata;
B) E. ahsata,; C) E.ovinoidalis; D) E. crandallis, E) E. parva. x100

Kanyapnapneia 39.7% E. crandallis, 16.6% E. parva, 56.5% E.ovinoidalis, 18.2% E. intricata xone
64% E. ahsata ke3necti. Bip xacka JeiiHr1 KOWIapAblH SHMepHs TypJIepiMeH 3alalaHybIHbIH HHBA3Hs
SKCTEHCHBTUIIM MEH MHTEHCHBTUIITHIH MaKCHMasibl KepceTkiun E.ahsata Oaiikanipl. TOKThLIapaa
(0ip-exi xac apanbirbl) E. intricata Typi Ke3I€CKEH JKOK, ajl 0acKa TypJIi )KacTarbl KOWIapblH apachiH/ia
KOKITUJIUS TYpJIepl opTaia KepceTKiline calikec 60mbl (2-kecte).

Koii 3#Mepro3bIH 3epTTEY KYMBICTaphl KBUIIBIH OapibIK MayChIMIApBIHIA KYprizuiai. KoiasH
siiMepHsTIapMeH MAIABIFYIBIH €H KOFapFbl ICHIeHiH KY3 JKoHe ka3 ainapeiana E. crandallis, an Kpic
alytapblHa €H TOMEHT1 KepceTKiTi £.ovinoidalis kepcetti (2-cyper).
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2-xecte — Koimapapiy jxackiHa OaiiIaHBICTHI SHMEpHsIIapMEH 3aIaliIaHy KOpCeTKIImTepi

Koi1 sxac aliblpMalIbIIbIFbL

<1 xac (n=95) 1-2 xac (n=72) > 2 xkac (n=47) Bapabirst
K;’K“mei"‘ campr | UMD, | MM, HOC | cammt | WD, | un, | camw | 1D, | wun, %
YpIIep % (M£m) % | HOC % | HOC
(M£m) (M+m)

E. parva 22 23.0 250+25 5 6.9 5045 9 19.0 | 250427 16.6
E. crandallis | 52 54.7 550+38 16 22.0 | 35040 17 36.1 | 400436 39.7
E.ovinoidalis | 74 77.8 900+102 20 27.7 | 450+£28 | 27 57.1 | 750+89 56.5

E. intricata 34 35.0 350+29 - - - 5 10.6 | 300+42 18.2

E. ahsata 79 83.1 | 1250+134 28 38.8 | 75062 | 30 63.8 | 850+120 64.0

A3
74,1
KOKTEM
KblC
KY3
771
80,7
] 1 [] []
0 10 20 30 40 50 60 70 80 90

m E.intricata ~ E.parva wE.ovinoidalis wE.ahsata ™ E. crandallis

2 — cypet. DiMepusIMEH 3alalIaHybIHBIH MayChIM/BIK JUHAMUKACHI
3-kecte — AKMOJI1a OOJIBICHI MAPYAIIBUIBIKTAPBIHIAFBI KO IBIH SMEpHsIIaAPMEH apaliac 3ajlallJaHybl

Olimepust Typaepi (n=214) | 3anangany aeHreiii | MuBazusbIk skcteHcuBTiIr (%)

KypambiHa eki Typ KipeTiH MUKCT-UHBa3Hs

E. crandallis + E.ovinoidalis 96 44.8

E. ahsata + E.ovinoidalis 95 443

E. ahsata + E. crandallis 62 28.9
KypambiHa yr Typ KipeTiH MUKCT-HHBa3HsI

E. crandallis + E.ovinoidalis + E. intricata 59 27.5

E. crandallis + E. ahsata + E. parva 70 32.7

Koiimapapry aiiMepusiiapMeH apajac 3ajalIaHybIHBIH JKOFapFel IeHreli exi Typiik E. crandallis
+ E.ovinoidalis, E. ahsata + E.ovinoidalis xone E. ahsata + E. crandallis napa3zutoneno3asy 1O,
coiikecinmre, 44.8%, 44.3% xone 28.9% 6onmaer. KypaMbiaa ymr Typ KipeTiH MUKCT-UHBA3Ws €H KOIl
Ke3neckeH TYpl E. crandallis + E. ahsata + E. parva 32.7% OGaiikanss (3-cyper).
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3-cypet. CplHaMaarbl MUKCT-MHBA3Us KOpiHicTepi:
A) E. crandallis + E.ovinoidalis + E. intricata;
B) E. ahsata + E.ovinoidalis x40

TanakpLiay

Koit ac KopbITy xoJIJapbIHBIH 3HMeEpHO3aa-
PBI KOCMOTIOJIUTTI UHBA3Us aypyJiapblHa JKaTaJlbl,
ollap KOH IIapyallbUIBIKTapblHA aWTapibIKTA
9KOHOMUKAJIBIK 3UsiH Kentipeni. Koit amepro3na-
pBI QJIEMHIH KOINTEreH eJjIepiH/ie 3epTTEIiHIeH
[17].

Eimeria Typuiepinin 6nospTypaiiiri, kebinece,
reorpadusIIbIK aliMaKThIK epeKIIeTiKTepine Oaii-
JIAHBICTBI OOJIATHIHBI KOPCETLIJII, COHAM-aK oJap
ycaK MYWHi3i jKaHyapJapJblH 3aT aJIMacybIHbIH
OY3bUTYbIHA OKENIiIN, 3allaliJaHFaH MAaJIJbIH 6cy
JKOHE CalIMaK JKOFAIybl apTajlbl, OChl Iapa3uT-
Tep, kebiHece, jKaHyapiapAblH ©JiMiHE JKelemi
[21]. Eimeria spp. 3anangaHy KepCeTKilTepi
KOWIBIH  KIIITipiM — TOMyJsSIUsUIapblHAa — Ja
JKOFaphl JIeHrele OoNaThIHBI aHBIKTAIABI. Koi
MeH Oacka MYHi3Ol JKaHyapiapIblH opTYpii
TYPJACPIHIH MMEPHsIIAPIbl KYKTHIPYBI OJIAP/IbIH
TCHETUKANIBIK ~ CPEKIICTIKTEpiHe  OaiJIaHBICTHI
0OJIFaH/IBIKTaH, OCBI MPOTO30MIAp TUHAMHKACHIH
HaKThUIAy YLIIH KOCBIMIIIA 3€pPTTEYJIep KaXKeTiiri
TYKbIpbUIbIMaHaab! [20].

OneMae ycak Malfa TOH  KOKIMIHO3
KO3ZBIPFBIUTAPBIHEIH 13 Typi Tipkenren: E.
ahsata, E. bakuensis, E. crandallis, E. faurei, E.
gilruthi, E. granulosa, E.intellicata, E. marsica, E.
ovinoidalis, E. pallida, E. parva, E. punctata sicone
E.eybridgensis. Ansicka, OHTYCTIK AMEpUKaHbIH
Yii xxoHe kabaiibl Koitnapeiaaa (Ovis dalli) E.dalli
Ke3zeceni. Oae0uerTe Ke3ueceTin 0acka Typiaep
CUNIATTaMachl JKETKIJTIKCI3 HEMece MyparaTThIK
yirinepinig OosMayblHa OaiiJIaHBICTBI, OJApPIbI
JKapaMChI3 JIeTl caHaiabl. YHIICTaH KOWJIaphIHJA
E. ajantai, E. balloonii sicone E. beedatus Typnepi
ke3neceni [20, 22].

Koitnapaarsl siimepust Typiepine OaiinaHbl-
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CTBl KONTereH mayiap Oap, OWTKeHI OJapAbIH
9H/IOTEHIIK Ke3eH] Keilipeynepinae raHa Oenrisi

[8].

Kazakcranna KoM 3HMEpUO31apbIHbIH
Tapamysl oTKeH faceipasiH  50-70  xpuia-
pBl  JKaH-)KaKThl 3€pTTENiHIeH, MyHJa KOH

KOKIUAMsUTapeiHeiH 11 Typi Oenrinmi, COHBIH
mmiage E.ahsata, E. crandallis sxone E.ovinoidalis
eH TaToreH/i Typyepi Oomsin canamaasl [16, 17].
[TapasutTepmMen 3anmangaHyIblH 3KCTEHCHBTLTITI
MEH MHTEHCHBTIIT 3epTTey aliMarbiHa OaillaHbI-
cThbl e3repei. M HBa3UsHBIH KapKbIHIBIIBIFbl MCH
TapaTybIHBIH KOFapFhI IeHTeli Oip jkacKa neiinri
Koimapaa Gavikanmst [18]. [erreic KasakcTan 00-
TBICBIHNA diiMepusimapabiH Oec Typi E. ahsata,
E. parva, E. intricata, E.ovinoidalis xone E.
crandallis Typamer xabapmanran [17]. biznix
3epTTeyNepimizae emiMi3AiH MIBIFbIC aifMarbIH/a
TaOBUIFaH dHMepus Typiiepl aaFaiKel peT AKMoIa
oOJIBICHl  IIApyalllblIBIKTAPBIHAAFEl  KOIapaa
aHpIKTanapl. MyHzIa OCbl  IPOTO30HIApbIH
TemeHzeri 6ec Typi Eimeria parva, E. crandallis,
E.ovinoidalis, E. intricata, E. ahsata aHBIKTaIbL.
DliMepusiiapMeH 3ajlayijaHy OapiblK MayChIM-
JapAa  SKaHyapJapAblH JKacblHA — COHWKec opTa
neHreiine Oonael.  KosmpIpreimrap  apachiHza
9KCTEHCHUBTII] KOHE MHTCHCUBTLIIr OOMBIHILA €H
JKOFapel neHreine E. ahsata xone E.ovinoidalis
(coitkecinme, DU 83.1 sxone 77.8%, UM 1250+134,
900+102 mapa) 1-xacka AeiiHTi Tenae xa3 JKoHe
KY3 Me3rinjepine ke3aecti. [mex OnoneHo3pH
KOKIUaUsuiap, kebiHece, KypaMbIHa €Ki-yII TYp
KipeTiH MUKCT-WHBa3MsIap Mapa3uTONEHO3AapbIH
KaJIbIITACTBIPBI.

OnebreTke cyleHCeK, dMepHOo3Fa IIajIbIKKaH
KOHW TeJepiHieri HeTi3ri KIMHUKAIBIK Oenrinepi
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— 1meKTiH CiHy KaOiJeTiHiH KOFalyblHa OKEeIeTiH
aybpIp Jauapesi, COIaH KeWiH MeTruipaTarus >KoHe
calMaK JKoFanTy. Auaiiia, epecek Koujapnaa
Eimeria spp. TyablpaTeiH aypy, ke0iHece, jKachl-
PBIH TYpAE oTelli. AypyAblH KIMHAKAIBIK Ke3eHTe
eTyi Te3. Ocipece kaHyapiiap y3aK yakbIT Tachl-
MaJay, )kaHa OopAaKplIay ajJaHIapblH/Ia )KHHATY
Ke3eHaepae Oaiikanaapl [9].

TeMIepaTypaHblH MayCBhIMABIK PEXHMIH THIMI
KapacTeipyabl Taman ereni [13, 14]. Erep ocw
3epTTey HOTHXKEJepiH KapacTelpcak, AKMoia 00-
JIBICBH! IAPYalIbUIBIKTAPBIHAAFbl KOMIBIH 3SHMe-
pUsIapMeH 3ajalaHybl JKOFaphl JeHreiae 0o-
JATbIHBl AHBIKTANAbl. Byl OChl KO3ABIPFHILITAP
TYIBIPATBIH aypyJiapJblH Majl [IapyanbUlbIFbIHA
YJIKEH SKOHOMHUKAJIBIK IIBIFBIHAAP OKEJETiHIH

Kexe  mapyambmibikTapia — okaHyapiap-  gonengeiini. COHIBIKTaH 3epTTey/IiH Keeci caThl-
Bl OKBUT OOMBI ycTam OaFy KOMIApIbeIH di- CBIHIA YcakK KYHICTi »aHyapiap siMepusIapabiy
MEpHO3bIMEH MayCBIMJIBIK 3aKpIMJaHy TOMYJANUSIIBIK JUHAMUKACBIHA COHKEC YTHIMJIBI
KapKbIHBIHA ©3TepicTep eHTi3eli JKOHEe JKa- aIJIbIH aly ic-NIapalapblH YCBIHY MaKCaThIHJA
HyapiapAbl THTHEHAIBIK OKaFdaiijla  ycTam KemleHIi SIHUAEMHUOJIOTUSIIBIK, 3epTTeynep
Oaryna Kopajmap[bplH BUIFAABUIBIFEIH  JKOHE OKYPTi3yaAl KaKeT eTeli.

KopbITbIHABI

AxMoma 00JIBICHIHBIH MaJ [IapYaIIbUTBIKTapbIHIA KOU siiMepusiiapbiabie 0ec Typi (Eimeria parva,
E. crandallis, E.ovinoidalis, E. intricata, E. ahsata) anpikrangsl. KoxnunusiapMeH 3aiaiiaHyIbIH
MayChIMIBIK THHAMUKACHI KOHMJTBIH KacTapblHa Colikec opTa JAeHrelae 00abl. Ko3apIpreiniTap apachi-
Jla DKCTEHCHUBTIT1 )KOHE MHTEHCHUBTLIIT1 OOMBIHIIIA MaKcHUMal bl Meepe E. ahsata xone E.ovinoidalis
(coiikecinme, DU 83.1 xone 77.8%, M1 1250+£134, 900+£102 napa) 1-xacka IeHiHTI Tenae ka3 xKoHe
KY3 Me3riifepine ke3necTi. DiMepusiap KypamblHa eKi-yII TYp KipeTiH illleK MUKCT-WHBa3HsIAPbIH
KaneIracTeipaipl. COHBIH iNIIHJE JKUi Ke3leceTiH simepus Typuepi: E. crandallis + E. ahsata + E.
parva.
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AHHOTANUA

B YCIIOBUSX HCHTpaﬂbHOFO Ka3aXCTaHa KOKIUANO03 MEJIKUX KBAYHBIX JKXUBOTHBIX NPAKTUYCCKU HE
HU3Yy4YeH, IOATOMY OIPEAEIICHUE BUJOBOTO COCTaBa dMEpHUIl U OLIEHKA UX AMTUJIEMUOIOTUUECKON POJIH B
OBLEBOJAYECKHUX XO35IMCTBAX PErMOHA SABIIETCS aKTyaJbHOM 3a1aueil.
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B crarbe mpuBOAATCS pe3yNbTaThl KOMPOCKOMUYECKUX HCCIIeNoBaHUN MeTonoM DromrebopHa U
McMaster 214 oBer pa3HBIX BO3PACTHBIX TPYTIT B TPEX X035HCTBaxX AKMOJIMHCKON oOnactu. B pe3yns-
TaTe OBUIO BBISIBIICHO TISITh BUJIOB diiMepuit: E. ahsata (Honess, 1942) skcreHcuBHOCTS nHBa3uu (D)
— 64%, E. intricata (Spiegel, 1925) — 18.2%, E.ovinoidalis (McDougald,1979) — 56.5%, E. crandallis
(Honess, 1942) — 39.7%, a Taxxe E. parva (Kotlan, Mocsy and Vajda, 1929) — 16.6%. HauGonee nnsa-
3UPOBAHHBIMY KOKIIUUSIMY OBLIH OBIIBI B BO3pACTE 0 TO/1a B JIeTHUE MecsIbl, Tak ux DU E. crandallis
cocrasisut 80,7%, npu uHTEeHCUBHOCTH MHBa3uu 1550+38 oonuct/r. B kuiieyHoM OMOIIEHO3€ KOKIIU-
JIUM, B OCHOBHOM, BCTPEUYAJIMCh B BUJIC MOHO MJIM MUKCT-WHBA3UMH, COCTOSIIIIUX U3 JABYX-TPEX BUJIOB, B
1.4. E. crandallis + E. ahsata + E. parva ¢ U 32,7%. Ilony4yeHHbIC JaHHbIC TIO3BOJISIOT MIPE/IIOJIAraTh,
YTO B PETHOHE HEOOXOJAMMO MPOBOIUTH KOMILJICKCHBIC 3MMUIEMHUOIOTHUCCKUE UCCICIOBAHUS MEIIKUX
JKBAYHBIX, YTOOBI MPEIIOKHUTH PAIlMOHAIBHBIC MEPbl MPOPHIAKTUKA SUMEPUO30B B COOTBETCTBHH C
TUHAMUKOW YHCIICHHOCTH TTOIYJIAIAA BO30OyauTENe 3200 ICBaHIA.

KuaroueBnlie cnoBa: Llenrpanpusiit Kazaxcran; oBua; Eimeria parva, E. crandallis; E.ovinoidalis,
E. intricata; E. ahsata; 5KCTEHCUBHOCTh MHBA3WH; HHTEHCUBHOCTH MHBA3UH.
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Abstract

In conditions of Central Kazakhstan, intestinal coccidiosis (eimeriosis) of small ruminants has
not been practically studied, therefore, determination of Eimeria species and assessment of their
epidemiological role in sheep farms in this region is an urgent problem to be addressed. The article
presents the results of coproscopic studies using Fulleborn and McMaster methods of 214 different aged
sheep in three farms of the Akmola region. As a result, five species of Eimeria were here identified:
E. ahsata (Honess, 1942) with an average prevalence of 64%, E. intricata (Spiegel, 1925) — 18.2%,
E.ovinoidalis (McDougald,1979) — 56.5%, E. crandallis (Honess, 1942) — 39.7%, and E. parva (Kotlan,
Mocsy and Vajda, 1929) — 16.6%. The most infected age group with coccidia were sheep under one
year of age in summer months with high Eimeria prevalence of E. crandallis 80.7% with an infestation
intensity 1550 +£38 oocysts/g. In the intestinal biocenosis, coccidia mainly occurred as mono or mixed
infection consisting of two or three species, including E. crandallis + E. ahsata + E. parva with
prevalences of 32.7%. The obtained data suggest that it is necessary to conduct more comprehensive
epidemiological studies of eimeriids among small ruminants in the region in order to propose rational
control measures in accordance with the population dynamics of these enteropathogens.

Key words: Central Kazakhstan, sheep; Eimeria parva, E. crandallis; E.ovinoidalis, E. intricata;
E. ahsata; prevalence; infection intensity.
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Abstract

In the Northern Tien Shan, the qualitative composition of sheep parasites depends on the grazing
areas of the animals. Thus, 47 parasites were registered in sheep grazing only in the highlands (9 species
of protozoa, 6 - trematodes, 3 - cestodes, 28 - nematodes and 1 species of botfly), 22 in sheep grazing
in the foothills (6 — protozoa, 3 — trematodes, 2 — cestodes, 10 — nematodes and 1 species of botfly), and
in sheep grazing in the desert zone — 16 (4 — protozoa, 1 — trematodes, 2 — cestodes, 9 — nematodes).
And the occurrence of mixed infestations depends on the qualitative composition of the parasites. Thus,
sheep grazing in the highlands, where 47 parasites are registered, have 19-21 variants of associations,
and sheep grazing in the desert zone, where 16 parasites are registered, have 12 variants of associations.

The reduction of the qualitative composition of parasites in sheep in modern conditions contributed
to the reduction of the number of animals in grazed areas and the modern processing of low-acidified
livestock in farms.

Key words: eimeria; sarcocystes; trematodes; cestodes; nematodes; botfly.
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Introduction

The natural conditions of the Almaty region
include 5 climatic zones - from deserts to eternal
snows. The climate is sharply continental, the
average temperature in January in the flat part is
15 C, in the foothills - 6-8 C; in July - +16 C and
+24 +25 C, respectively. Annual precipitation on
the plains is up to 300 mm, in the foothills and
mountains - from 500-700 to 1000 mm per year.

The region is located between the ridges of the
Northern Tien Shan in the south, Lake Balkhash in
the northwest and the Ili River in the northeast; it
borders the People's Republic of China in the east.

Material and methods

In the highlands, studies were carried out in
1986-1987 and 2021 in the farms of the Kegensky
district of the Almaty region. In 1986-1987, 288
sheep of various ages were examined in different
seasons of the year: including 60 heads were
examined for intestinal parasites (Berkinbay
method [1]); 180 heads — for intestinal parasites
and sarcocysts (Berkinbay biopsy method [1]); 48
heads — for intestinal parasites (Berkinbay method
[1]) and on nasopharyngeal gadflies (by opening
the heads of fallen animals). In 2021, the work was
carried out in the farm "Darkhan". In total, 60 sheep
were examined by the Fulleborn flotation method
and 3 sheep heads were examined by the method of
sequential washing, incomplete helminthological
autopsy of the gastrointestinal tract.

In the foothills, the collection of material
was carried out in 1986-1987 and 2022 in the
Enbekshikazakh district of Almaty region. In 1986-
1987, the work was carried out in the state farm
"Turgensky". In total, 220 sheep of various ages in
different seasons were examined by the Berkinbay
flotation method [1] and femoral muscle biopsy,
4 by the method of complete helminthological
autopsy. In 2022, the work was carried out in the
farm "Zhangazy" and "Abilov". In total, 60 sheep
were examined by the Fulleborn flotation method

Results
Eimeria, sarcocysts, nematodes, cestodes,
flukes and nasopharyngeal botflies were

registered in sheep grazing all year round, only
in the highlands, in 1986-1987 (table 1). These
parasites occur both in the form of monoinvasia
and in the form of combined invasions in various
combinations [2-10].

Thus, as a result of a study on gastrointestinal
parasites, the most common among sheep

28

The need to study the parasitofauna in the
Northern Tien Shan is dictated by the demands
of developing animal husbandry. The success of
the fight against parasitosis largely depends on the
state of knowledge of these issues.

The purpose of the research. The purpose of
this study is to study the fauna of protozoa and
helminths of sheep grazing in the alpine, foothill
and desert zones of the Almaty region. To achieve
this goal, the following tasks are set: to establish
the species composition of the fauna of protozoa
and helminths of sheep grazing in this area.

and 2 heads of sheep aged over two years were
examined by the method of sequential washing,
incomplete helminthological autopsy of the
gastrointestinal tract.

In the desert, work was carried out in 1986-
1987 in the experimental production farm for the
production of seeds of wild herbs in the former
Kurtinsky district, now Zhambyl district, Almaty
region. In total, 280 sheep of various ages in
different seasons of the year were examined by
the flotation method of Berkinbay [1] and muscle
biopsy, and 1 sheep aged 1.5 years was examined
by a complete helminthological autopsy. In 2022,
the work was carried out in the peasant farm
"Aidarly". In total, 30 sheep were examined by
the Fulleborn flotation method and 2 heads of
sheep aged over two years were examined by
the method of sequential washing, incomplete
helminthological autopsy of the gastrointestinal
tract.

The matrices obtained with a complete
helminthological autopsy were poured into cotton
bags, labelled and preserved in a common jar with
Barbagallo liquid.

Lifetime parasitological studies of sheep
were carried out according to the method of O.
Berkinbay [1].

are mixed eimeria-nematode invasions (33.1
%) and monoinvasia: eimeria (30 %) and
nematodes (8 %). The following associations
were established: eimeriatnematode+cestode
(6.8 %), eimeriatnematode+cestodet+tremato
de (5.7 %), eimeriat+ nematodettrematode (3.4
%), eimeria+trematode (1.9 %). Monoinvasia of
trematodes (1.5 %) and mixed invasions are less
common: eimeria+cestode, nematode+cestode and
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nematode+trematode (1.1 % each). The infestation
of animals with parasites depends on the age and
season. In young animals up to a year old, the
most common are eimeria (41.4 %) and eimeria
+ nematode (34.3 %) infestations. In winter, at
the age of 10 days, they are found to have eimeria
and nematodes. In spring, cestodes are added to
them, and in autumn, flukes. High infection of
young animals with eimeria is observed in winter
(30 %), spring (80 %) and autumn (40 %); eimeria
+ nematode invasion — in summer (80 %) and
autumn (25 %). In addition, they have eimeria
+nematode+cestode (in summer, autumn), eimeria
+ cestode (in autumn), eimeria + trematode (in
autumn) and nematode (in autumn) infestations.
In young animals older than one year and adult
animals, the most common are eimeria+tnematode
(32.7-32.5 %) and eimeria (16.8-28.8 %) invasions.
High infection of animals with eimeria+nematode
invasion is observed in winter (55-40 %), spring
(50-55 %) and summer (up to 35 %), low — in
autumn (10-20 %). Eimerious invasion is registered
in them in spring (20-55 %), summer (20-10 %)
and autumn (15-50 %). Other associations are not
found in all seasons and are characterized by a low
extent of invasion.
As a result of the study on gastrointestinal
tissue parasites, the following were
eimeria (10.6 %), nematodes (1.1),
(2.7),  eimeria+cestodes
eimeria+nematodes+cestodes (3.9),

and
found:
eimeria+nematodes

(1.7),

eimeriatnematodes+ trematodes (2.2), eimeria+n
ematodes+cestodes+trematodes (2.2), sarcocysts
(11.1),eimeria+sarcocysts (14.4),eimeria+nematod
estsarcocysts (5), eimeria+ trematodes+sarcocysts

(5),eimeriatcestodes+trematodes (1.1),
nematodes+ trematodes-sarcocysts (2.2), eim
eriatcestodes+trematodes+sarcocysts (2.2),

eimeria+ nematodes-+trematodes+sarcocysts
(6.1), eimeriat+ nematodes+cestodest+sarcocysts
(4.4), eimeriatnematodes+cestodes+trematodes
+sarcocysts (6.7), eimeria+ cestodestsarcocysts
(3.9), nematodes-+trematodes+sarcocysts
0.6), nematodes+ sarcocysts (0.6),
trematodes+sarcocysts (2.2 %).

As a result of the study of fallen animals for
gastrointestinal parasites and nasopharyngeal
botflies, the following were identified: trematodes
(8.3%), botflies (6.2), eimeriattrematodes (2.1),

nematodestbotflies (4.5), trematodestbotflies
(8.3), eimeria+tnematodes+botflies
(2.1), nematodes+trematodes (2.1),
nematodest+  trematodest+  botflies  (22.9),
nematodes+cestodesttrematodes (4.4),
eimeria+t nematodes+trematodes (4.5),

eimeria+tnematodes+trematodes+ botflies (18.7),
nematodes-cestodes+trematodes+botflies  (6.2),
eimeriatnematodes+ cestodes+ trematodes (4.5),
eimeriat+nematodes+cestodes+trematodes+botfli
es (2.1 %).

Table 1 — Sheep parasites registered in different years

Natural areas
highlands foothills desert
N Parasi & % N 5 &
0 arasites gl &.\ 8. gl\ gl
N 3 X % X
s| 2| 8| 2| 8
1 2 3 4 5 6 7 8
1 Eimeria ahsata Honess, 1942 +
2 E. crandallis Honess, 1942 + +
3 E. faurei (Moussu, Marotel, 1902) Martin, + +
1909
4 | E. granulosa Christensen, 1938 + +
5 | E. intricata Spiegl, 1925 + + +
6 E. ovina Levine, Ivens, 1970 + + + + + +
7 E. ovinoidalis Levine, 1961 + + + + + +
8 | E. parva Kotlan, Mocsy, Vaida, 1929 + + +
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9 Sarcocystis ovicanis Heydorn e.a., 1975 + + +

10 | Fasciola hepatica Linnaeus, 1758 + + +

11 | Eurytrema pancreaticum (Janson, 1889) + +

12 | Dicrocoelium lanceatum Stiles, Hassall, + + + +
1896

13 | Hasstilesia ovis (Orloff, Erschoff, + + +
Badanin, 1934) Gvosdev, Soboleva, 1973

14 | Paramphistomum ichikawai (Fukui, 1922) + +

15 | Liorchis scotiae (Wilmott, 1950) Veichko, +
1960

16 | Moniezia expansa (Rudolphi, 1810) + + + + + +
Blanchard, 1891

17 | M.benedeni (Moniez, 1879) Blanchard, + + + +
1891

18 | Thysaniezia giardi (Moniez, 1879) + +

19 | Parabronema skrjabini Rassowska, 1924 +

20 | Skrjabinema ovis (Skrjabin, 1915) +
Werestschagin, 1926

21 Chabertia ovina (Pabricine, 1788) + +

22 | Bunostomum trigonocephalum (Rudolphi, +
1802)

23 | Trichostrongylus axei (Cobbold, 1879) + + + + +
Railliet, Henry, 1909

24 | T. capricola Ransom, 1911 +

25 T. colubriformis (Giles, 1822) Ransom, +
1911

26 | T. probolurus (Railliet, 1896) Looss, 1905 +

27 Ostertagiella circumcincta (Stadelmann, + + + +
1894) Andreeva, 1957

28 | O. kegeni Anreeva, 1957 +

29 | O. occidentalis (Ransom, 1907) Andreeva, +
1957

30 | O. orloffi (Sankin, 1930) Andreeva, 1957 +

31 O. trifida (Guills,Marotel, Panisset, 1911) + +
Anreeva, 1957

32 O. trifurcata (Ransom, 1907) Andreeva, + + +
1957

33 | Marshallagia marshalli (Ransom, 1907) + + + + +
Orloff, 1933

34 | M.mongolica Schumakovitsch, 1938 +

35 Telodorsagia davtiani Andreeva, +
Satubaldin, 1954

36 | Haemonchus contortus (Rudolphi, 1803) + + + +
Cobbold, 1898

37 | Nematodirus archari Sokolova, 1948 +

38 | Nematodirus filicollis (Rudolphi, 1802) +
Ransom, 1907
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39 | N. oiratianus Rajewskaja, 1929 + + + +
40 | N. spathiger (Railliet, 1896) Railliet, + + + + + +
Henry, 1909
41 Nematodirella longissimespiculata +
(Romanovitsch, 1915) Skrajbin,
Schikhobalova, 1952
42 | Dictyocaulus filaria (Rudolphi, 1809) + + + +
Railliet, Henry, 1907
43 Protostrongylus davtiani (Savina, 1940) + +
Davtian, 1949
44 | Strongyloides papillosus (Wedl., 1856) + + + +
45 Trichocephalus ovis Abildgaard, 1795 + + +
46 | T. skrjabini (Backakow, 1924) + + + + + +
47 | Oestrus ovis Linnaeus, 1758 + +
Total 47 18 22 15 16 7

In 2021, the results of a coprological study of
20 sheep of the Kegensky district of the Almaty
region using the Fulleborn method showed that
protozoa and helminths occur both in the form of
monoinvasia and in the form of mixed invasions.

Infection of sheep of the Kegensky district
of the Almaty region with eimeria, excluding
parasitocenosis, was 20 %, anoplocephalids — 45
%, marshallagia — 20 %, nematodiruses — 20 %,
strongyloides — 50 %.

Monoinvasia by strongyloides was 20 %, by
anoplocephalids 10 %.

Mixed invasions of eimeriat+anoploc
ephalideststrongyloides occur in 5 % of
sheep, anoplocephalides+strongyloides -
5 %, nematodirus+strongyloides 10 %,
cestodatmarshallagium — 10 %, eimeriatstr
ongyloidestmarshallagium — 5 %, anoplocep
halidest+marshallagium-+nematodirus 5 %,
eimeria+anoplocephalides+ nematodirus — 5 %, ei
merium+anoplocephalides+marshallagium+stron
gyloides — 5 % of sheep.

Eimeria, sarcocysts, nematodes, cestodes,
flukes and nasopharyngeal botflies were recorded
in sheep grazing in the plains and highlands
(Table 1). These parasites occur both in the form
of monoinvasia and in the form of combined
invasions in various combinations [11].

Monoinvasia. Eimeria. The infection rate
of sheep with monoinvasia is 5.91 %. The
invasiveness of lambs in spring was 30 %, in
summer 20 and in autumn 5 %. In young animals
under 2 years of age, monoinvasia was detected
in spring and summer (5 %), and in other seasons
of the year it was not noted. Monoinvasia was not
detected in adult animals.

31

Sarcocysts. The infection rate of animals with
monoinvasia reaches 23. 18 %. In young animals
up to a year, sarcocysts were detected for the first
time only in summer and autumn, the percentage
of infected animals with monoinvasia reached 35
%. In young animals up to 2 years old, infection
with parasites in winter was 40 %, in spring — 50,
in summer — 25 and in autumn — 20 %. In adult
animals, high invasiveness is noted in spring (30
%), then decreases, in summer it is 20 %, and in
autumn it is 10 %.

Nematodes. The infection rate of animals with
monoinvasia is 4.09 %. Monoinvasia was not
detected in young animals up to a year old, and
in young animals up to 2 years old it was detected
only in autumn (5 %). The infection rate of adult
animals is 15 % in spring, 5 % in summer and 20
% in autumn.

Cestodes. Larval stages of cestodes are
detected only upon autopsy. Infection with
monoinvasia of monesia was 1.36 %. Monoinvasia
was not detected in young animals up to a year old,
in young animals up to 2 years old it was detected
in summer and autumn (5 %), and in adults — only
in autumn (5 %).

Trematodes. These parasites in the form of
monoinvasia were not found in the examined
animals.

Botflies. Larvae of nasopharyngeal botflies
were found only during autopsies of fallen and
forcibly slaughtered animals. The development
of stage I larvae is delayed on summer pastures
in the alpine pastures of the Assy-Don Jailau. The
development of larvae to the next stage takes place
on lowland pastures.

Combined invasions. Eimeria+sarcocystic
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invasion. This invasion infected 13.63 % of the
examined animals. In young animals up to a year,
the extent of invasion is 10 %. In young animals up
to 2 years — 15, adults — 11.25 %. In young animals
up to a year old and adults, the intensity of both
invasions is almost the same, and in young animals
up to 2 years old, eimeria prevails in winter and
spring, sarcocysts prevail in summer and autumn.

Eimeria+nematode invasion. The infection
rate of animals is 3.18 %. The extent of invasion
in young animals up to one year was 7.5 %, and
in adults — 1.25 %. In young animals up to 2
years old, such an invasion has not been detected.
Eimeria prevailed in all seasons of the year over
nematodes 2 and 7.5 times.

Eimeriatmoniesia  invasion. = Combined
invasion was detected in 0.90 % of the examined
animals. Such an invasion was registered only
in young animals of both groups, in the summer
period (5 %).

Eimeria+trematode invasion was detected
only in young animals up to a year in the summer
(5 %). Eimeria prevailed over flukes 17 times.

Sarcocyst+nematode invasion was registered
in 5.91 % of animals. Such an invasion in young
animals up to a year was detected only in autumn
(5 %), in young animals up to 2 years old in winter
(5 %), summer (10 %) and autumn (10 %), and in
adults in summer (30 %) and autumn (15 %). The
ratio of parasites in young animals up to a year
and adults is the same, and in young animals up to
2 years old, sarcocysts predominate in winter and
summer, and nematodes in autumn.

Sarcocystictmoniesia invasion was found in
0.90 % of animals, only in young animals up to 2
years old and adults and in summer (5 %).

Sarcocyst+trematode invasion was detected
in 1.81 % of animals. Such an invasion in young
animals up to a year is detected only in winter (5
%), in young animals up to 2 years — in spring (5
%) and summer (5 %). Trematodes predominate
in young animals up to a year old, and in young
animals up to 2 years old and adults — sarcocysts
by 3-15 times.

Nematode+cestode invasion was registered
only in adult animals (0.90 %) and in spring (5 %)
and autumn (5 %).

Eimeria+sarcocystistnematode invasion is
first established in young animals up to a year
in autumn (10 %), then in young animals up to 2
years old, infection in winter and spring reaches
25 %, in summer the invasion decreases to 5 %,
and in autumn it rises again (15 %). In adults, the
infection rate of combined invasion in spring and
summer is 5 %, and in autumn — 15 %. In young
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animals up to one year, eimeria and nematodes
predominate over sarcocysts, in young animals up
to 2 years, on the contrary, sarcocysts predominate
over eimeria and nematodes. In adults, the ratio of
parasites is almost the same in spring and summer,
and in autumn eimeria and nematodes predominate
OVET sarcocysts.

Eimeriat+sarcocysttmoniesia invasion was
established in young animals up to a year in winter
(5 %), in young animals up to 2 years (15 %) and
older (10 %) — in summer.

Eimeria+sarcocyst+trematode invasion was
registered only in young animals up to a year in
winter (20 %) and in summer (10 %).

Eimeria+nematode+moniesia invasion was
detected only in adults and in autumn (5 %), after
returning from summer alpine pastures.

Eimeria+nematode+trematode invasion was
found only in young animals up to a year and in
summer (10 %), while aimeria prevailed over
helminths by 17.5 times.

Sarcocystictnematode+moniesia invasion
was registered in adult animals in spring (5 %), in
young animals up to a year and in winter (5 %), in
young animals up to 2 years and in autumn (10 %).

Eimeriatsarcocysttnematodetmoniesia
invasion was detected in 2.27 % of the examined
animals. In young animals up to a year, such an
invasion was detected only in autumn (10 %). In
adult animals, combined invasion occurs in spring,
summer and autumn, with the same degree of
infection (5 %).

Eimeria+sarcocyst+nematode+trematode
invasion was registered in 3.63 % of the examined
animals. In young animals, such an invasion
occurs in summer (10%) and autumn (5-10 %),
and in adults — only in spring (5 %).

Eimeria+sarcocyst+moniezio+trematode
invasion was detected only in young animals up to
a year and in winter (20 %) at the sheep fattening
complex.

Eimeria+sarcocystis+tnematode+moniesia+tr
ematode invasion were registered only in young
animals up to a year and only in autumn (10 %).

Eimeria, sarcocysts, trematodes, cestodes,
nematodes and nasopharyngeal botfly have been
recorded in sheep grazing only in the desert zone
(table 1). These parasites occur in the body of
animals both in the form of mono- and combined
invasions in various combinations [12].

Monoinvasia. Eimeria. The infection rate of
animals with monoinvasia is 7.9 %. In the main
age and sex groups, monoinvasia is not found in
all seasons of the year. In young animals up to
a year, the infection with eimeria in winter is 15
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%, in spring — 20, in summer — 10, and in autumn
monoinvasia was not detected. In young animals
up to 2 years old, eimeria was detected only in
winter (5 %) and autumn (5 %), and in adults — in
winter (10 %) and summer (5 %). Young animals
under one year old are more infected with eimeria
(15 %) than young animals under 2 years old (3.3
%) and adults (7. 14 %).

Sarcocysts. The infection rate of animals
with monoinvasia is 30.71 %. Young animals up
to 2 years old are more invaded by monoinvasia
with sarcocysts (45 %) than young animals up to
one year old (20 %) and adults (30.71 %). The
lowest infection rate of adult animals is observed
in autumn (15 %), in winter it reaches up to 30,
in spring — 45, and in summer — 60 %. In young
animals of both groups, monoinvasia by sarcocysts
was detected in winter (25-45 %), summer (30-40)
and autumn (10-50 %).

Trematodes. Monoinvasia was detected only
in adults and in autumn (0.7 %).

Cestodes. The larval stages of the cestode
are detected only during autopsies of a forcibly
slaughtered animal. Infection of animals with pure
monoinvasias was not detected.

Nematodes. The infection rate of animals with
monoinvasia is 3.2 %. Nematodes were detected
only in young animals up to a year old (3.75 %)
and in adults (4.28 %).

Sheep botflies were detected only when
opening a forcibly slaughtered animal.

Combined invasions. Eimeria+sarcocystic
invasion. The infection rate of animals is 10.8 %.
Animals older than a year are more infected (15-
13.6 % than young animals under a year (5 %). In
adults, mixed invasion was detected in all seasons
of the year: in winter and spring, the number of
infected animals is 15%, in summer and autumn —
10 %. In young animals of both groups, combined
invasion is detected only in winter (15-10 %) and
in summer (10-35 %).

Eimeria+nematode invasion. The infestation
of animals is 3.2 %. The extent of infestation
of young animals up to a year is 6.3 %, young
animals up to 2 years - 1.7 %, adults - 2.1 %. In
young animals up to a year, combined invasion
is detected in winter (5 %) and spring (30 %), in
young animals up to 2 years — in summer (5 %),
and in adults — in spring (5 %), summer (5 %) and

Discussion

As a result of our research, it was found that
eimeria, sarcocysts, gastrointestinal trematodes,
cestodes and nematodes in the body of sheep occur
both in the form of monoinvasia and in the form of
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autumn (5 %).

Sarcocysttnematode invasion. The infection
rate of animals is 10.8 %, the older the animals, the
more infected with this combined invasion. Thus,
the extent of invasion of young animals up to one
year is 7.5%, young animals up to 2 years — 8.3,
adults — 12.1 %, in young animals up to one year,
combined invasion was detected in winter (10 %)
and autumn (40 %), in young animals up to 2 years
— in summer (5 %) and autumn (20 %), in adults
— in winter (15 %), spring (20 %) and autumn (15
%).

Sarcocyst+moniesia invasion. The infection
rate of animals is 1.4 %. No combined invasion
was detected in young animals up to a year old.
In young animals up to 2 years old, it is found in
winter (5 %) and autumn (5 %), and in adults — in
winter (5 %).

Nematode+moniesia invasion was registered
only in adults and in autumn (5 %).

Eimeria+sarcocyst+nematode invasion. The
infection rate of animals is 6.4 %. The extent of
invasion in sheep older than a year is greater (8.3-
8.6) than in young animals under a year (1.3 %).
In the latter, combined invasion occurs only in
autumn (10 %), in young animals up to 2 years
old — in winter (15 %) and summer (10 %), and
in adults — in winter (15 %), spring (15 %) and
autumn (20 %).

Eimeria+sarcocyst+moniesia invasion. The
infection rate of animals is 1.1 %. In young
animals of both groups, combined invasion was
detected only in winter (5 %), and in adults — in
autumn (5 %).

Eimeria+nematode+moniesia invasion was
detected only in young animals up to a year and in
autumn (10 %).

Sarcocyst+tnematode+moniesia invasion is
also found in young animals up to a year in winter
(5 %) and autumn (20 %).

Sarcocyst+nematode+trematode invasion was
registered only in adults and in autumn (10 %).

Eimeriatsarcocysttnematode+tmoniesia
invasion was found only in young animals up to a
year in winter (10 %) and autumn (10 %).

Eimeria+sarcocyst+nematode+trematode
invasion was detected in young animals up to a
year old (in winter, 5 %) and in adults (in autumn,
5 %).

mixed invasions in 23 combinations.

The infection of animals with monoinvasions
and mixed invasions is influenced by the qualitative
composition of the joints of parasitocenoses in
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biocenoses, age and seasons of the year. Thus, we
have registered forty-seven species of parasites in
sheep bred in the highlands (table 1), sixteen in
sheep constantly grazing in the desert zone, and
twenty-two in sheep bred in the foothills.

We have registered 19-21 variants of
associations in sheep grazing in the mountainous
zone, and 12 in sheep grazing in the desert zone.
That is, the richer the fauna of parasites, the
more diverse the mixed infestations in various
combinations. In the mountain biocenosis,
favorable conditions (heat and humidity) are
created in the spring-summer-autumn period for
the growth of plants that feed on livestock, and
for the maturation of parasites to invasive stages
and infecting animals with them (almost all animal
populations are concentrated in this biocenosis
during this period). At the same time, parasites
belonging to different taxa can simultaneously
enter the body of several individuals of a given
population. Consequently, parasites interact with

Conclusions

each other and the host organism. The relationship
between parasites is possibly synergistic, in which
mixed infestations are detected. Hence the low
recordability or absence of monoinvasies. In other
cases, the relationship may be antagonistic. In
biocenoses with a poor species composition of
parasites, the population of one type of parasite
prevails over the rest.

There are no monoinvasias and mixed
invasions in animals in individual farms or in
certain periods of the year. In our opinion, this
is due to a change in the species composition of
the joints of parasitocenoses forming more or
less stable combinations or associations. The life
expectancy of different parasites in the host body
is different: individual parasites are removed from
the host body after certain stages of development
are completed, but others may remain in it.
Hence the different recordability of monoinvasia
and mixed invasions in individual farms and in
different seasons of the year.

The qualitative composition of the parasitofauna in sheep has changed over 36 years: the fauna of

parasites has become smaller: in the highlands by 29 parasites (47-18); in the foothills by 7 (22-15); in
the desert by 9 (16-7). This was facilitated, in our opinion, firstly, by a sharp reduction in the number
of livestock over the years, almost 100 times; previously, farms had at least 50,000 heads of sheep and
goats; now, farms have 150-200 heads of small cattle; secondly, earlier farms did not have time to treat
animals with antiparasitic agents; now, a small number of livestock are subjected to several treatments
per year.
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AHHOTALUA

B Cesepnom Tsiap-11lane kKadecTBEHHBIN COCTAB IMapa3uTOB OBEI] 3aBUCAT OT MECT BHINAca KHBOT-
HbIX. Tak y OBeIl, BHIMACAIONIUXCSA TOJBKO B BBICOKOTOPBE, 3apETUCTPUPOBAHO 47 mapa3utoB (9 Bu-
JIOB TIPOCTEHUINX, 6 - TpemaTo, 3 - mecTo, 28 - HemaTox ¥ 1 BHUJ OBOJ), y OBEIl, BHIITACAIOIINXCS B
npenropbe — 22 (6 - mpocteimux, 3 — Tpemaron, 2 — necron, 10 — HemaToq u 1 BU OBOJ), a Y OBeI]
BBITIACAIOIINXCS B MTyCTHIHHOM 30HE — 16 (4 — mpocreiimmx, 1 — Tpemaron, 2 — 1mectoa, 9 — HeMaroxn).
A BCTpeYaeMOCTh CMENIaHHBIX MHBA3MH 3aBHCUT OT Ka4eCTBEHHOTI'O COCTaBa Mapa3uToB. Tak y oBerl,
BBINIACAIOLIUXCS B BBICOKOTOPhE, [IE 3apErucTpUpoBano 47 mapa3utoB, BcTpedaroTest 19-21 BapuanToB
accollfalyii, a y oBell, BhIACAIOIIMUXCS B yCTHIHHOM 30HE, TJI€ 3apEerucTpUpoBaHo 16 mapazuros — 12
BapHaHTOB acCOIMAIIHN.

YMeHBIIIEHUIO KaYeCTBEHHOTO COCTaBa IMapa3uTOB Y OBEI] B COBPEMEHHBIX YCIOBHIX CITIOCOOCTBO-
BaJI0 COKpAI[EHHE MTOTOJIOBhE JKHBOTHBIX Ha BHITIACAEMBIX TEPPUTOPHUAX M CBOBPEMEHHas 00paboTka
MaJOYHCIEHHOTO CKOTa B ()ePMEPCKUX XO3HCTBAX.

KuaroueBsble c1oBa: siiMepHs; CApKOIMCTA; TPEMATO/1a; [IECTOIa; HEMATO/1a; OBOJI.
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Tyiiin

C.Ceitdgynnun ateinaarsl Kazak arpoTeXHUKalIbIK yHUBEPCUTETIHIH TONBIPAKTAHY KOHE arpOXUMUS
KaeapacbIHBIH MHUKPOOMOJIOrHs 3epTXaHacbiHaa 7richoderma TybICBIHBIH CaHbIpAYKYJIAK IITaMIa-
ps HeriziHae TpuxonepMuH-KZ OMOTHIHAWTKBIIBIH ATy YIIiH KeNTipy/IiH OHTalIbl TeMIIEpaTypachiH
aHbIKTay 60 TOyIiK OOWBI KYPTi3IIi.

AybUI IIapyalibUIbIK TONBIPAKTapbIHAA IECTULIUATEPAIH IEKTEH THIC KOJAAHBITYBIH KbICKAPTYAbIH
HeMece IeKTeyMiH OipaeH-0ip THIM/i XKOJbl  OHOJOTHSUIBIK OaKplIay OOJBIN TaOBLTAIBI. OCIMUIKTI
KOpray cajlachblHOa aypy KO3IBIPFBIITADMEH KYpecy MaKcaTblHAa OMOJIOTHSUIBIK areHT peTiHIe
Trichoderma TybICbIHAa >KaTaThlH CaHBIPAYKYIAKTAD KEHIHEH KOJIJaHbUIaabl. TpHXOAepMalibIK
caHpIpayKyJIaKTap HETi3iHZe KacalaThlH CYHBIK, KypFrak, Imacta Topi3zi Ouorpemapar TypiepiH ka-
cay Ke3iHJe eH Heri3ri mapamerp OOJIBINT Tperapar THUTPi jkKoHe Omomaccachl caHamajasl. Makanama
Trichoderma canbIpayKyJIaFbIHBIH OMOMAaCCAChIH KEMTIPY/IiH SPTYPIli TEMIIEpaTypabIK JKaFaaiIapbiHa
CaJIBICTBIPMAIIbI 3€PTTEY JKYPri3ungi. OpTypii TeMnepaTypaiblK pexuMIep OMonpenaparThlH Macca-
CbIHA JKOHE OHBIH TUTPiHE oCep eTETiHI KepceTireH. 3epTTey >KYMbICTaphbl OapbIChIHIA TeMIIEpaTy-
pa MEH KenTipy Y3aKThIFbIHBIH TPHXOJIEPMAaHBIH MUIIEINHIHIH OCYyiHE JKOHE CIopa TY3yiHe SpTypii
ocep ereTiHi aHbIKTaNABL. Tpuxomepma 6momaccackiH 30°C temnepartypana Tinti 30 MUHYTKa JeiiH
KeNTipreHae OWOoIpernapaTThlH TUTPI JKOFApbl OONATHIHBI, MHUIICIHH/IIH pagualbli 6Ccy KamMTaMachi3
eTinetini Oaiikanuel. 35-43°C temrieparypaiblk pexumae 20-25 MUHYT apallbIFbIH/A JeTUpaTaIisiay
MUTENAAIEPAIH )KEeTKITIKTI JaMybIHa, )KOFapbl TUTPII OoMacca airyra MyMKiHiK 0epeni. by akcrpax-
LM TIPOTIECIHE JKaFBIMIBI dCep eTe/li )KOHE KENTIpreHHEeH KeliH OMOJOTHSUIIBIK OHIMHIH (pYHTHIUATIK
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CHUIIaTTaMaJIapbIHbIH ©3repyiHe oKEeJIMEH i KOHEe 3epTTey HOTHXKesepi OOMbIHIIA eH OHTAMIbl OOJIBII
TaOBUTA B, AJNBIHFAH HOTIDKENIEP Il MAaTEMATHKAIIBIK OHICY HOTIKECiHIe OmomMacca TUTPi MEH KeMTipy
TEeMIIepaTypachl apachlHAAFbl KOPPEJSLUUIBIK Oaiiianblc aHbIKTanAbl. Kentipy Temmeparypachl MeH
YaKbITBI apaJiblFbl HEFYPBUIBIM JKOFapbliIaraH cailblH OMomMacca TUTpi A€ a3asi OepeTiHi aHbIKTaabI.

Kinr ce3nep: Tpuxonepmun-KZ ouonpenaparsr; Trichoderma canplpayKyJIaFbIHBIH OHMOMacCachl;
ecy OeJICeHIUTITI; TeMITepaTypajbIK PEXKUM; CyOCTpaT; KOPEKTIK opTa; THUTP.

Kipicrie

Trichoderma TYBICBIHA JKATaThIH
CaHBIpayKyJIaKTap ayBUIIIAPYaITbUIBIK
JaKbUIAPBIHBIH ~— aypyJapbIMeH  OHOJIOTHSUIIBIK
KOJIIMEH KYpecylde €H KoeIl KOJJIaHbUIabl.

Trichoderma-upry 400 - Te XKybIK Typi Oap
[1] >xoHe ojapablH OHHAaH acTaM IITaMbl
KOMMEPLHMSIBIK MAKCATTa KOJAAHBLIAbI, O©UTKEH1
onap OuoOakpulay IIapajapblH JKY3€re achIpy
Ke3iH/e JKOFapbl OEJCEHIUTK KepceTeai KoHe
OCIMIIIK aypyJiapbIMeH Kypecy YIIiH Owuomnpe-
mapar ’kacayna THiMai Ooineirn TaObuiansl [2, 3].
TpuxonepMa Heri3iHaeri OMOJOTHSIIBIK KYpecTiH
€H KOIl KOJJIaHBbIIAThIH areHTTepiHiy Oipi — T.
atroviride , T. asperellum ocone T. harzianum
TypaepiHiy mwramaapsr [4, 5]. T. harzianum tak-
COHOMMUSICBHI KONTEreH Xbuigap OOHbI FajabIMaAp
apacblHa KbI3y TaJKbUIaHyJa [6] >KOHE OChI
TYPAIH HeETi3iHIe JKacalFaH Owompemnaparrap
OnoOakplIay cajachblHIa >KOFaphl KbI3BIFYIIBUIBIK
TaHbITya [7,8]. buonmorusuplk Oakpliay areHrTi
peTiHae TpuxozaepMa INI0KaHasa, XUTHHA3a, Ipo-
Teasa CHSKTBl T'MIPOJUTHUKAIBIK (hepMeHTTEepi,
AHTHOMOTHUKTEP/i OO MIBIFAPY apPKBLIBI, OeNTii
Oip Tapamy aiiMarbl YIIiH O9CEKENIeCTIK apKbLIbI
aypy KO3ABIPFBIIUTAPABIH TapaylyblH TexXenai
[9,10]. by opekerrep Oip KaparaHHaH oJieKaiiia
KYpJzeii, eiTKeHi Oy mraMm KeOiHece CHHXPOH-
bl TYpjae OipHelre MeXaHU3MIEepJi KOJIaHaIbl
HeMece Oenriiai Oip KO3ABIPFBINITAPFa KapChl
opTYpii MexaHm3MIepi icke Kocaabl. CoOHbIMEH
Karap TpUXojepMa OCIMIIKTEep apKbUIbl KYHETIK
KOPFaHbICTBI KO3/BIPHIIL, XKaHaMma 0M00aKbUIAY b
petinme acep eryi mymkin [11, 12].

Trichoderma MUKPOMHIIETTEPIHIH ecy
THIMAUTIITT OpTYPIl AKOJIOTHSUIBIK (PaKTopliapra
OaiimanpicTel.  CropanaplblH ~ ©HYIH — JKOHE
CaHBIpAyKYJIAKTap/IblH  BETeTaTHBTI  OeiriHig
JaMyblH aHBIKTAWTBIH HEri3ri  QaxTopiapra
aTMoc(epaiblK JKOHE TOIBIPAK ayachIHBbIH ca-
JBICTBIPMAJIBl  BUIFAJIBUIBIFBI  MEH  TeMIle-
parypa katagsl. CropamapibslH eHY ypaici
cyOcTpar BUIFAJIIBIFBI TOMEHAEICH CaliblH Oasy-
mainpl. Taburm xarmaiina 20% bUIFAIABUIBIKTA
CaHbIpAYKYJIAK CHOpajapbl OHIM MIbIFa aIManTbl-
HBI Oenrimi [13].

39

Trichoderma caHpIpayKyJIaKTapbIHBIH ©CYi
MEH JaMybl TeMIlepaTypa KaraainapeiHa Oaiina-
HBICTHI OOJFaH/IBIKTaH, OapibIK Oenrinmi Typiepi
TeMIeparypara Ce3IMTanblFbl  OoiblHIIA 3
TomKa OemiHeni: mcuxpoduimep, Me30puiIaep
XKoHe TepMmoTonepanTTap. Ilcuxpodunaep ymixn
TemnepaTypaHblH Te3iMaiuTik meri 4-30°C, me3o-
¢unnep ymin 20-40°C, TepMOTOIEPAHTTHI TYPIIEP
yuria 25-90°C apanbirbiana 6onansl. Trichoderma
TYBICBIHBIH ~ CaHBIPAyKYJIaKTapbl  JaMybIHBIH
TEeMIIepaTypalblK IUaro30Hbl ©Te¢ KEH: ocyi Oa-
CTay YIIiH KaXeT TOMEHTi IeK 0acka TONBIpaK
CaHbIpAayKYJIAKTapbIMEH CaJbICTBIPFaHAa TOMEH
KOHE JKEKEJIeTeH TYpJep YIIiH eTe KoJjailisl 6o-
JIybl MYMKiH. OHTalyiel TeMmepaTypa JIuaro3o-
Hbl 24°C - gan 30°C - ka neitin aysITkuast. 32°C
KOFapbl TeMIIepaTypaia CaHbIpayKyJIaKTapIblH
ecyi Oasymaii/ibl ’KoHE aya MUTENHANT TY31IMeHIi.
Muxkpomurnierrepain  kermiiri  10-15°C-tan
TeMEH TeMmIlepaTrypana OeilceHal emec, anaija
5-6°C temnepartypaaa Mme30(uIepaiH Keiie cyo-
CTpaT MUIEIUHIHIH ©T€ 9JCi3 1aMybl OaiiKaasbl.
TaOwuru xarmaiiaa IcHXpoGUIIEp/IiH TOMEH TeM-
neparypaza ecy kKaoineri Trichoderma TybICBIHBIH
KOKTeM/IE TOIbIpaKTa MUKPOMHLETTEP apachblHIa
AIFaIIKBUTAPABIH Oipi OOJBIT TaMybIHA MYMKIHIIK
Oepeni [14, 15].

Muxkpomuuer OMOJIOTHSICBIH 3eprrey
Ke3iH/le €H aJJbIMeH OHBIH (HUTOMaTOTeHIIK
caHbplpayKyIakTapra  Kapchl ~ MHTHOHUTOPJIBIK
OenceHmiNirine Hazap ayAapbuiaabl. MbIcaibl
Trichoderma  TyBICBIHBIH  CaHBIpayKyJaKTapbl
Fusarium oxysporum, Phytophthora parasitica
XKOHE Tarbl Oacka (UTONaTOreHaepre Kapchbl
AQHTArOHUCTIK IMOTCHUMAJIFa M€, COHIBIKTaH
oJapAbl ecy JKbULAAMIBIFbIHA JKOHE eHJIpic
KaFJaiblHAa ©cipy MYMKIiHAITIHE Heri3IenTreH
OMONIOTHAIIBIK ~ TIpeTapaTTapabl  d3ipiey  YIIiH
KoJilaHbLIaAb! [15, 16].

Kenripy nponeciane /JIHK, PHK >xone xacy-
112 aKybI3AapbIMEH OalIaHBICTBl CyChI3JaHybIHA
0aifIaHBICTBl TIPIIUTIKTIH TaOWFU TOKTATBLTYHI
OpbIH ananel. Anaiina, eH anabIMEeH, MeMOpa-
Hajap 3appan mereTiHi Oenrimi. backa dakrop-
Jap y3aK YakbIT CYCBI3TAHIBIPY JKOHE KBI3IBIPY
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apKBUIBI KETTipy Ke3iHJe CTopalap/IbIH TipIIiTiK
KaOiJeTiHIH TOMEHeY caIapblHaH Mmaka OoJFaH
KepHEY KYIITepi JKacymamapiabl 3aKbIMIaybl
MyMKiH [17].

Kenripynen keliH MHUKpOOpraHU3MIECP MEH
OMOJIOTHSITBIK  MOJICKYJIAJIApJbIH  TYPAKTHUTBIFBI
kebiHece  Temmeparypara, pH-ra, opTypmi
Kocrnayiapra OaiTaHbICThI 3epTTeNe I, OYIT KaIbIK
BUTFAJIZIBIH, TYPAKTHI OOJBINT KalyblHA MYMKIHIIK
Oepenmi. Ic xy3iHme 3epTxaHama ma, OHIpicTe
Je JAeTHApaTanys TPOIECTepi BUFAIIBIH KOl
MeJlepie CaKTalyblHa oKeneni. byran neiinri
3epTTeynepae Kyprak MHUKpPOO OMOMaccachIHBIH
KaJABIK BUIFAJABUIBIFEIH  TOMEHJIETIN  CaKTay
Ke3iH/Ie TIPUIUTIK eTy IOpeXeCiH apTThIPAThIHBI
kepcerinren[18]. Amaiina, caHbIpayKyJIaKTap IbIH
TIPIIUTIK €Ty ACHTeHiH calbICTBIPY KHUBIH, ceOeOi

Martepuajgap MeH dicTep

C. Ceiipynmun aTBIHJIarbl Kazak
arpoTeXHHUKAJIBbIK YHHUBEPCHTETIHIH TOIBIPAKTaHY
KOHE arpoxumusi  KadeapachlHBIH  MHKpO-
ouoJIorus 3epTXaHaChIH/Ia Trichoderma
TYBICBIHBIH CaHBIPAyKYJIaK INTamJapbl HEriziHue
Tpuxonepmun-KZ OuodyHruuuain amy YUl
KENTIPYJiH OHTaWIbl TEMIEPATypachlH aHBIKTAY
KYPri3iimi.

By makcaTka KoJ xeTKi3y yiuiH Trichoderma
TYBICHI CaHBIPAyKYJIaKTapbl >KOFapel Ouomac-
ca WIBIFBIMBIH OepeTiH cyOcTparTa ecipifim,
kenripiiai. Kopekrik oprara apHaiaraH cyOcTpat
petinge Oupaii keOeri maigananbuyibl. CanMars
30 T OomarelH CyOCTpaT WIBIHBI bIABICTAPFA
EHTI3UIII, 5 MJI JMCTUIIICGHICH CY KOCBUIBII
bUTFAIIaHABIpEUIAEL. blnFanganran macca 1 aTm.
KkbiceiMaa, 121°C Temmneparypana, 20 MUH 3a-
PapChI3IaHABIPUIABL.  3apapChI3AaHbIPbLUIFaH
KOpekTik oprtaga 2 wi Trichoderma TybICHI
CaHbIPAYKYJIAKTAPbIHBIH CYCIICH3USUIBIK KYJIbTY-

Hoatunxenep

Herunparanus Ke3eHi MHKPOOHOIOTUSIIBIK
CHHTE3 OHIMCPiH OHAIPYAiH Heri3ri ke3eHi. CyHbIK
opTaja ecipy apKblIbl allbIHFaH OMOMAacCaHBbIH CY-
CBI3JaHybl OMOMaTepualAbIH TIPIILUTIK KaOineTiHe
JKOHE OHBIH aHTaroHUCT PETIHJeTi THIMILTIriHe
ocep eryi wmymkiH [3.4,5]. ConpgblkTaH
OMOJIOTHSUTBIK, TIPenaparThl jKacay YIIiH OHTaHJIbI
ecipy mapamerpiepi Oap OuWOMaccaHbIH Mak-

CUMaJJIbl MOJNIIEpPiH allyFa JKOHE KeMTipy
npornecinae OuomaccaHblH TIpPIILTK KalijneTiH
caKTayFa MYMKIHIIK OepeTiH Temmeparypa

PEKUMIH TaHaay KaxkeT. Trichoderma TybICBIHBIH
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KenTereH (aKToOpiapibl: ar3aHblH TaOWFaTHI,
IITaMMBI, ©Cy OpTachl, ©cy KarIaiiaapsl,
JTAaKbUIIBIH ~ JKackl ~ JKOHE  KOHHWIWHJIEpIiH
(bMBHONTOTHSIIBIK, JKaF/Iaiibl, KENTipy oMici KoHE
Kei0ip Herisri mapaMeTpiiep MEH caKkTay HiapTTa-
PBIH €CKepy KaxKerT.

MHUKpOOHOTOTHSITBIK npenapaTTap/IbH
"971ci3 KaKTapeIHBIH" Oipi Temreparypa CHUSKTHI
KOpIiaraH opTa ¢aKTopiapblHA TO3IMITITiIHIH
ToMeHIiTi. COHIBIKTAH SPTYPIIi TeMIepaTypalbiK
TOPTIITE IeTUapaTanusiaynan keifid Trichoderma
CaHBIpAayKYJIaFbl  JKacyIlaJapbIHbIH Onomac-
cacel MEH THUTpIHIH CaKTaly 3aHIbUIBIKTapbIH
3epTTeyAl JKOH KOpIHiK. AJBIHFaH MOIIMETTep
Tpuxonepmun-KZ oTaHABIK OHONOTHSUIIBIK Tpe-
mapatelH OHIIpYAE JKOHE OHBIH OHMOJOTHSIIBIK
OenceHniirin Oaranaya ecKepiieTiH Oomapl.

pacel Kyiibuibin, 20 Toymik Ooiibr 200-240 aiin/
MUH IIeiKepiepe ecipinai. Ocipy asKraaraHHaH
KeiliH Kyprak Ouomacca cyOcTpatnen Oipre
kenTipinai. On ywiH ecipinren 6uomacca 5 Tp
OJIIICHIII, COJIaH KeHiH )KyKa KabarmeH Teric Oer-
K€ JKalbUIBIN, KEeNTiprimre (AeruapaTop) apachl-
Ha 5 MUHYTTBIK UHTEPBAJ CaJIbIl OPTYPJi TEM-
nepatypaga (30°, 350, 430, 490, 550, 630, 700)
Kenripiuiai. OpOip Hycka OOWBIHINIA KENTIPireH
OuomaccanblH canMmarbl enmieHai. CoHaH COH
OHOMaCCaHbIH TUTPI MUKPOOUOJIOTHSIIBIK 9J1iCTICH
5, 6, 9 per cyiiburthutbim, [leTpu TabakmaceiHa
ceOy apKpUIbl aHbIKTAIABl [19]. DkcrnepruMeHT-
Te TeMmIeparypa, COHJai-aKk TUTP MOHUTOPHHII
XKYprizinmai. bapasik Toxipubenep Jonmik yurH 3
peT KalTanaH/bl.

AnplHFAaH ~ HOTWXKE  OOWBIHIIA  KOppens-
uus  KodQQUUIMEHTIH  ecenTey  OapbICHIH-
na MaremMatukaielk  eHueyiaep MS  Excell

OaFrapiiaMachlH NaiagaHa OThIPHII KacaIbIH/IbL.

caHpIpayKyJIaK IITamaapbl Heri3iHae Omomacca
OHIMJIUTITIH 3epTTEY OPTYPIIi KOPEKTEHY Ko3aepi
Oap opramapna (OMOMAaccCaHbIH KHUHAKTAIYbI
OolibIHIIA) JKYpri3inreH OONaThIH.  AJJBIHFBI
3eprreynep HoTmkecinae "TpuxomepmuH-KZ"
OMONIOTHSUTBIK, TIpEenapaThlH OHIIPY YIIIH KOH-
copuuyMaap  OMOMAacCachlHBIH  MaKCHMAJlJIbl
KUHAKTaITybl Ouiai kederinae (20 r/n) Oalikanran
JKOHE OChI OpTaja MULEIHNA MEH XJIAMHJIOCIIOpa-
nap 18-24 caraTTaH KeliH TY31J€TiHI aHBIKTaIFaH
OonareiH  [20]. bumaii keberi Oip >karblHAH
KOPEKTIK KYHJIBUIBIFBI dKOFaphl, CKIHIII KaFbIHAH
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OHBIH OaFachIHBIH  ap3aH/bIFbl, YIIIHIIJIEH
Trichoderma  caHplpayKyJiaFrbl — OChl  OpTaja
OHTOTEHE3/iH OapibIK caThUIAPBIHAH OTIN, XJIa-
MUJIOCTIOpAJIap MEH CIopaiap TY3eTiH KOPEKTiK
opTa OOJIFaHJIBIKTAH OWONpenapar IaiblHaayFa
KoJaiyiel cyoctpat Oosbin  caHanaabl. COHBI-
MEH Karap cropanap CaHbIpayKyJIaKTapIbiH
KOJIANIChI3 XKarJainapaa TIPIILTiK eTyiH
KaMTaMachl3 ETEeTIHIIKTEH, KEeNTipyJdeH KeWiH
THIMAI (QYHTHIHAATIK OEICeHIUTIKTI KaMTamachl3
eTyre oHe NMpenapaTThl KoJIaHap alblHIa Y3aK
cakKTayfa MYMKIiHJK Oepei.

Trichoderma  TybICBIHBIH  CaHBIPAYKYJIAK
KOHCOPIUYMIApbl ~ VIIIH  ©Cipy  OpTachiH
OHTAMIaHIBIPYMEH KaTap, ajibIHFaH OHOJIOTUSITBIK
mpenapaTTbl  KENnTipy — peXuMi  TaHJIAJIbI.
OHTalNIBl KenTipy TeMIepaTypachl MEH YaKbIT
apaNbIFbIH aHBIKTAY VIINIH KOHICHTpAIMSIIAaHFaH
Oromacca yiriiepi S MUHYTTBIK HHTEpBaIapMEH

30°-70°C Temreparypa apaibIFbIHIA KEMTipiII.
Kentipy Ttemneparypacsl Korapbulaybl —Oa-
pBHICBIHAA OMOMAaccaHblH a3al0 JAWHAMHKACHI,
OJIapABIH KOPPEIIIMSIBIK OaiyiaHbichl 1 Kectene
KEITIpiUITeH.

35°C TemmepaTypazia KeNTipireH Yariiepaiy
OromaccachIHBIH a3ar0bl OpTaIlla ecenrer apoip 5
MUHYT caiiblH 4,8%-Fa apTThl. OCBI TEMIIEpPATYpaA-
na Trichoderma OromaccachIHbIH a3arobl 16,68%,
Kypaca, 43°C temneparypazna Oy kepceTkiu 2%-
ra raHa apttel. 55-70°C Temneparypaiap auaro-
30HBIH/IA CaHBIPAYKYIAK OMOMAacCachIHBIH a3aro
31,4-37,52 % apanbireiana  Oongel.  CoHBIMEH
Karap KeNTipy YakKbITbIH y3apTy OHOMacCaHbIH
azaloblHa Tikened kepi ocep erri. Koppens-
mus  kodpdunmenti- 0,91-0,97 kypanel, sSFHU
TEeMIIEpPaTypaHbIH KOFapbulaybl  MEH KeITipy
YaKbITBIHBIH Y3apybl OMOMAacCaHbIH a3aloblH TY-
JBIPATBIHBI AHBIKTAJIIbI.

1-kecTe. OpTypii TeMIeparypaHbl KOHE KENTIpYy YakKbIThIHBIH 1richoderma canplpayKyJarbIHbIH

6HOMaCC&CLIHBIH a3arobIHa acepi

KenTiprennen keiinri bnomacca azarobl,%
Temmepatypa, MUH Opramra
c 10 15 20 25 30 Mo
350 3,4 17,8 19 20,2 23 16,68
430 9,8 25 26,8 27,6 28 18,64
49° 10 25 25,4 30 34 24,88
550 13,2 26,4 27,8 44,8 44.8 314
63° 13,6 28,8 28,2 45,6 59,8 35,2
70° 15,4 29,6 29,2 49 64,4
Koppesstius R 0,92 R 0,91 R 0,90 R 0,94 R 0,97 37,52
KOpCeTKIIIi
Keneci skcriepuMeHTTe KOFapblJia KYPri3uireH 3epTTeyliep/iH CaHbIpayKyJlaKk  OWOMacCaHbIH

tuTpiHe ocepi 3eprrenai (2 kecre). 35°C Temmeparypana KENTIpiIreH YJATIICPAiH THUTPI YaKbIT
y3aKThIFbIHA KapamacTaH sxorapbl 00i1bl (9-10 x109 KTB/Mit), caHblpayKyJiak MULICIHHIHIH TYCl KOO
JKaChLI, ©CiMi 3-TayItikTe Oactanbin, 7-1ayiikre [leTpu TabakiachkiH TOJIBIKTal Oachlll OCTi.

2- kecre. Trichoderma caHplpayKyJarbIHBIH OMOMAacCachIHBIH TUTPiHE OPTYPJIi TeMIIEpaTypaHbIH

acepi
Temneparypa, Tutp KTb/mi,x109
c MUH
10 15 20 25 30

35° 10x10° 10 x10° 9 x10° 10 x10° 9 x10°
43° 9 x10° 9 x10° 9 x10° 9 x10° 7x10°
49° 7 x10° 7x10° 6 x10° 5x10° 4 x10°
55° 7 x10° 5x10° 4 x10° 3 x10° 3 x10°
63° 3 x10° 2 x10° 1 x10° 1 x10° 1 x10°
70° 3 x10° 2 x10° 1 x10° 1 x10° 1 x10°
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43°C  rtemmeparypaia KenTipy — KesiHze
ouomMaccanblH, 27,06-28%-ra MakcHMajabl a3a-
bl 25-30  MUHYT apanbiFbIHIA  TipKesi.
Kenripy ke3iHze TemrmepaTypaHbIH OHTAHIbIIaH
YKOFapbLUIaybl Trichoderma-npIg KaJbIIThI
eciMiHe aHTapibIKTail ocep ermemi. Murenuit
eciMmi 3-ToynikTeH Oactambir, 7-Toyiikte llerpum
Ta0aKIIaCkIH TOJIBIFBIMEH OachIm ocTi. KenTipinrexn
OmomaccaHbIH TUTPi korapel 0ol (9-10 x109
KTb/mn), anatina kenripy y3akTeirbl 30 MUHYTTaH

acKaH Ke3Jie TUTp TeMmeHjaeyi aHbIKTaimabl (7-10
x109 KTb/mn).

Trichoderma  Ouomaccaceln  49°C-55°C
apaibpIFbIHAA KeNTipreHae OunomaccaHbIH —a3a-
o6l 30 munytTa 34-44,8% apanbiFbiHIa OOJIIBL.
Amnaiia KenkeH OmoMacca TUTPi KYpT TOMEHJETI,
3-5 x 109 KTb/mMn kypamsl. Munemuit ecimi
4-5-toynikTeH OacTambi, §-9-TOyIKTE CHPEK
eciMi kepceTTi (cyper 1).

1-cyper. Kenripynin Trichoderma mybICHIHBIH CaHBIPAYyKYJIAKTAPBIHBIH TUTPI MEH OCY
KapKBIHIBUTBIFBIHA ocepi (MM), 7 TOYITIK

TanaxkeL1ay

buomacca kentipy temneparypacbin 63-70 °C yiraliTkaH kKe3jie Onomacca cajaMarbIHBIH a3atobl
MakcuManbl 64,4% kypanel, koHunuinepain TuTpi 20-30 munyT kentiprerael x109 KTb/mn nefiin

a3aiipl.

Kenripy pexumi (Temreparypa >KOHE YaKbIT apajbiFbl) MEH OHOMAacca TUTpPI apachIHJAFbI
KOPPEJSIIUSIIBIK OailylaHbICc YHEMI OH MoHepre ue Ooujbl, ceO0ebi Oys1 MoHJAEp JKOFapbUIaraH cai-
bIH OMOMacca MEH THUTPJIH JIe¢ TOMCHJCHTIHI aHBIKTAIIbl. TeMIepaTypa MEH yaKbIT apalibIFbIHJIAFbI
€H JKOFapFbl KOPPEIUIIMSIIBIK KepceTKim MaHaepi 55°C temnepartypana tipkenai xone 0,94-0,97

apaJbIFbIHIa OOJIJIBI.

KopbIThIHABI

KopsiTa kene Kyprak OnomnperapaT naibIHma-
yIa OHBIH YXOFaphl TUTPIH cakTay YIIiH Onomac-
CaHBl KEMTIPYXiH OHTAMIIBI PSKUMICPIH aHBIKTAY
KaKeTTiri TyerHmaiael. Trichoderma TyBICHIHBIH
CaHbpIpayKyJIaKTaphl HETi3iHIe KYpFaK Owomperna-
paT maibIHAAy perjaMeHTIH jKacay MakcaThIH/a
JKYPTI3UITEH 3epTTeyiep HOTHXKECIHAE Meruapa-
Tanus OMICIHIH KOJIAWIBI PEKUMI aHBIKTAJJIEL.
OHTalIBl KeNTipy TEeMIEpaTypachlH aHBIKTAY
YIIiH KOHIICHTpalWsJIaHFaH Onomacca YATUIepiH
OPTYpJIi YaKBIT apaibIFbIHAA KEMTIpy Ke3iHae
49°C TemmeparypamaH ackKaHma CaHBIpayKyJIaK
OmonorusanelK  OeJCeHmimirin  koranta  Oa-
CTAMTHIHBIHBI AHBIKTANJIBI, COFaH KapamacTaH
Trichoderma TyBICBI  caHBIpAyKYJIAKTapBIHBIH
tutpi  70°C ke3iHme 1€ KYpT TOMEH TYCETiHi
Oaiikanmaiinel. byn Oip JkaFeIHaH —aTaJIMBIII
MHKPOMUIICTTIH CHIPTKBI OpTa (PaKTOpIapbIHBIH
KOJIAHCBI3 JKaFqailapeIHa TO3IMILIITIH KepceTce,
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exinmi okarbiHaH Contycrik  KazakcraHHBIH
KYPFaKIIbUIBIK ~ JKarJalblHIA  OWOJIOTHSUIBIK
OeJICeHAUTITIH )KOFITHaWThIH OipeH-0ip aHTaro-
HUCT MUKPOMHUIIET €KEHIHIH alFarbl OOJIbIN CaHa-
nanpl. Trichoderma TybICHIHBIH CaHBIpAYKYJIaFbIHA
HeT1i3/1eNTeH OHMOJIOTUSLITBIK nperapar
"Tpuxonepmun-KZ"kenTipyAiH OHTAMIBI TEM-
neparypacel 35°-43°C apanbiFbiHa OOJATHIHBI,
Oy ke3ae bnomacca TuTpi colikecinme 9-10 x109
KYPaWThIHBI aHBIKTAIJBL. 3epTTeyJep KenTipy
pexxumi MeH Trichoderma GuomaccachIHBIH a3aro
KapKBIHJIBUIBIFBl apachblHla OH KOPPEISIHSIIBIK
OaimaHBICTBIH OapibIFBIH KOPCETTi: TeMIepary-
pa KeTepuIreH CalblH )KOHE KEITIPY YaKbITHIHBIH
y3apThUIybIHAH OHOMacca Ja, OHBIH THUTpI Jie
azato tyceni. JKarbl, TeMnepaTypaiblK ONTUMYM
35-43 °C-taH *orapbularaH cailblH OMomacca Ja,
Iperapar TUTPi Je a3asijbl.
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AHHOTAIHS

B nabopatopun MuKkpoOHoNIoruu Kadeapsl MOYBOBEICHHS 1 arpoxuMun Kazaxckoro arporexHuue-
ckoro yauepcutera uMm.C. Celidyinnaa B Teuenue 60 CyTOK MPOBOAMIOCH ONPEICICHUE ONTHMANb-
HOW TeMIeparypsl CyIIKU Juisi nonydyeHusi buoynodpenunii Tpuxonepmuna-KZ Ha ocHOBe mTaMMoOB
rpuboB pona Trichoderma.
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B o0mactu 3amuTh! pacTeHni B KadecTBEe OMOIIOTHIECKOTO areHTa C IeNIbIo 00phObI ¢ BO30YTUTENS-
MU 00JI€3HEH MHUPOKO UCTIONb3YIOTCS IpuObl pona Irichoderma. Ilpu co3nanny KUIKUX, CyXHUX, HACTO-
00pa3HbIX BUIOB OMOIIpENapaToB, H3TOTOBISIEMbIX Ha OCHOBE TPUXOJECPMaIbHBIX TPUOOB, OCHOBHBIM
rapaMeTpoM SIBJISIETCS] TUTP M OmoMacca Ipemnapata. B craTbe mpoBeAeHO CPaBHUTEIBHOE UCCIIEI0BaA-
HUE Pa3IMYHbIX TEMIIEPATYyPHBIX YCIOBHUH CyKH Ouomaccsl rpuda Trichoderma. Ilokazano, 4to pas-
JMYHbBIC TEMIIEPaTypHbIC PEKUMBI BIUSIOT HA MacCy Ouonpenapara u ero TuTp. B xone nccnenoBanuit
ObUIO YCTAHOBJIEHO, YTO TEMIIEPATypa U MPOJOKUTEIBHOCTD CYIIKH OKa3bIBAIOT CHIIBHOE BIMSHUE Ha
POCT U CIOPOOOPaA30BAHUE MULICTHS TPUXOAECPMBI.

Heruapararmst 6momaccsl Tpuxoaepmsl mpu Temnepatype 30°C B Teuenue 30 MuHYT oOecriednBaeT
BBICOKMI TUTp Ouonpenapara ¥ pajuajbHbIA pocT MHULENUSA. Takke IpH TEMIEPaTypHOM pPEXHUME
35-43°C B teuenne 20-25 MUHYT OTMEUYEH XOPOIIUI POCT MUIIEIHS U TTOJTydeHa OMoMacca ¢ BRICOKHM
TUTPOM. Takoi peskuM IernapaTaluy MOJOKUTEIBHO BIUSIET Ha MPOLECC IKCTPAKLUH U HE IPUBOAUT
K MU3MEHEHUIO (QYHTULUIHBIX XapaKTEPUCTHK OMonpenapaTa Iocie CyIIKH M sIBJsIETCsl Hauboiee or-
TUMAJIBHOM 17151 co3nanus ouopemnaparalpuxoneomun KZ. B pesynbprare MaTemarndeckon 00paboTKH
IIOJIyYCHHBIX PE3yJIbTATOB BBISBICHA KOPPESILMOHHAS CBSI3b MEXIY TUTPOM OMOMAcChl M TeMIIepa-
TYpPOH CyWIKH. YCTaHOBJICHO, YTO C YBEJIMUYCHHUEM HHTEpBaJla TEMIIEPATyphbl U BPEMEHH CYLIKH TUTP
O1omMacchl yMEHbBIIACTCSI.

Kuarouessble cioBa: ouonpemnapar Tpuxoaepmun-KZ; ouomacca rpuba Trichoderma; akTHBHOCTh
pocTa; TeMIepaTypHblil pesKuM; cyOcTpar; nuTaTenbHas Cpeaa; THTP.
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Annotation

The optimal drying temperature was determined to obtain the biofertilizer Trichodermin-KZ, on the
basis of strains of fungi of the genus Trichoderma, in the microbiology laboratory of the Department
of Soil Science and Agrochemistry of the Kazakh Agrotechnical University named after S. Seifullin
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for 60 days. In the field of plant protection, fungi belonging to the genus Trichoderma are widely used
as a biological agent to combat pathogens. The main parameters like titer and biomass of biofertilizer
based on trichodermal fungi in liquid, dry, paste-like types, must be checked on the creating stage. The
article conducted a comparative study of different temperature conditions of drying biomass of the
Trichoderma fungus. It is shown that different temperature regimes affect the mass of the biofertilizer
and its titer. In this research, it was found that the temperature and duration of drying strongly affect the
growth and spore formation of Trichoderma mycelium. It was noted that drying trichoderm biomass at
a temperature of 30°C even for up to 30 minutes, the titer of the biofertilizer is high, radial growth of
the mycelium is provided. Dehydration at a temperature of 35-43°C for 20-25 minutes allows sufficient
development of mycelium,obtaining high-titer biomass. It has a positive effect on the extraction process
and does not lead to changes in the fungicidal characteristics of the biofertilizer after drying and is the
most optimal according to the results of the study. As a result of mathematical processing of the obtained
results, a correlation relationship between the biomass titer and the drying temperature was established.
It was found that the higher the drying temperature and time interval, the lower the biomass titer.

Key words: Trichodermin-KZ biofertilizer; Biomass of the Trichoderma fungus; growth activity;
temperature regime; substrate nutrient medium,; titre.
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AHHOTALIUA

CraThst TIOCBSAIICHA BOIPOCAM MTPAKTHUECKOTO BHEPEHUSI COBPEMEHHBIX MH(OPMAIMOHHO-ITUDPO-
BBIX TEXHOJIOTHI B peajbHBIE MPOLECCH MPOU3BOJICTBA. AKTYaIbHOCTh MCCIEIOBAHUS MTPOJUKTOBAHA
BO3POCHINMHE TPEOOBaHUAMHE K dPPEKTUBHOCTH UCTIOIB30BAHMS TEXHUKH TIPU MTPOU3BOCTBE MOJIEBBIX
MEXaHU3HNPOBAHHBIX pa60T. OcHoBHas HACs 3aKJII04YacTCsa B TOM, UTO Ha COBPEMCHHOM 3Tall€ pa3sBUTUA
IIPOM3BOJICTBEHHBIX OTHOIIEHHH (P poBasi TpaHCc(HOopMaIns pearbHbIX TPOU3BOJICTBEHHBIX MIPOIIECCOB
MOXET U JJOJKHA UATH IO MYTU SBOJIIOIIMOHHOIO MEPEX0a, MMyTEM MOITAITHOTO BHEAPEHUS AIIEMEHTOB
pOrpaMMHO-aIIapaTHOTO KOMITIEKca HHQOPMAIIMOHHO-ITU(PPOBBIX TEXHOJIOTHH. V31105KeH OITBIT MpH-
menenus texaonoruii [ JIOHACC/GPS gepes noctymnHoe mpuiioykeHue, TPy IPOBEACHUN PUKIIaTHBIX
HCCJICIOBAHUN IKCIUTyaTallMOHHBIX CBOMCTB MAIIMHHO-TPAKTOPHOTO arperara, OCHOBAaHHBIX Ha XPOHO-
MeTpake MPOCTPAHCTBEHHO-BPEMEHHBIX MApPaMETPOB €r0 IBIIKEHUS. Y CTAHOBJICHO[7], UTO mpoBene-
HUE XpOHOMETpaka paboThl MOOMIIFHBIX arperaToB ¢ IIOMOIIBIO IPOTPAMMHO-AIIAPATHOTO KOMILIEKCa
I00aTBHOTO MO3UIIMOHUPOBAHUS CYIIECTBCHHO MOBBIIACT 3PPEKTUBHOCTh aHAIN3a MPOLECCOB Ma-
IMWHOUCITIONB30BaHU 3a CUCT ONICPATUBHOCTH U TOYHOCTHU MOJIYUCHUA NNEPBUYHBIX JaHHBIX. Pe3ynLTa-
THI MOTYT OBITh MCIIOJIB30BaHbI JIJIsl pacueTa HOPMATHBOB 3aTPaT BPEMEHHU, 000OCHOBAaHUS PaIlOHANb-
HBIX PEKUMOB TPY/a U OTIbIXA, BBISIBIICHUS TIPUYHH HEBBIITOJIHEHUS] CMEHHBIX HOPM U JIp.

KuaroueBnie ciaoBa: ['JIOHACC/GPS; GeoTracker; MOOWIBHEIN arperar; MpoW3BOAUTEIHLHOCTE;
BpeMs; CKOPOCTh JIBIDKEHHSI; XPOHOMETPAXK.
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Beenenne

MoOunbpHble MPOLIECCHl NPH  MPOU3BOICTBE
MOJIEBBIX MEXAaHU3UPOBAHHBIX PAabOT 3aHUMAIOT
BaXHOE MECTO B MH(PACTPYKType CEIbCKOIo U
aecHoro xo3siictB. K oTmunTensHBIM OCOOCH-
HOCTSIM (DYHKIIMOHHPOBAHHMA MOOMJIBHBIX IIPO-
LIECCOB, PEXK/IE BCETO, OTHOCST BIMSHUE IPUPOJI-
HO-KJIMMAaTHYECKUX (DAKTOPOB M 3HAUYMUTEIILHBIC
[IPOCTPAHCTBECHHO-BPEMEHHbBIE IapaMeTphl, Xa-
paKTepU3yIOLIHe 9KCIUTYaTallHOHHO-TEXHOJIO-
FMYECKHE II0Ka3aTeld INPHUMEHSEMbIX CpEICTB
MexaHu3anuu. OCHOBHBIM KCIUTyaTallMOHHO-TEX-
HOJIOTMYECKMM IT0Ka3aTeJleM MOOMJIBHBIX arpera-
TOBSIBIISIETCS. TIPOU3BOAUTENILHOCTD, AJISI ONpese-
JICHUS! KOTOPOH HEOOXOANMO U3MEpPEHHE PaboUnX
1 He pabouuXx IBMKEHUH MAIIMHHO-TPAKTOPHOI'O
arperata (MTA) B TeueHue Bcero pabodero JTHsS
C OZIHOBPEMEHHBIM (PMKCHUPOBAHHEM BPEMEHH, 3a-
TPaYeHHOI'0 Ha KaKIYI0 COCTABJISIOLIYIO TPYJIO-
Boro mpouecca. CylecTByOUME peraaMeHThI[ 1]
[IPeayCMaTpUBAIOT ONpENesIEHNE 3TUX MoKa3arTe-
Jel MyTeM XpOHOMETpaxka, BECbMa TPYAOEMKOI'0
10 COJEPIKAHUIO U CIIOKHOTO 110 CTPYKTYpE.

B nacrosimee Bpemsi Ha poiHke IT-perieHuit
MpeAJIaraeTcsi MHOYKECTBO MNpHIIOKeHu [2,3.4]
IUISL PETHCTpalM, 00pabOTKH U XpaHEHUs Mpo-
CTPaHCTBEHHO-BPEMEHHBIX CBOMCTB IBMKYLIMX-
cs1 OOBEKTOB Ha OCHOBE TE€XHOJIOI'MH TI00aIbHOM
HaBUTAIIMOHHON ciyTHHKOBON cuctembl (I'JIO-
HACC). Kpome Toro, B mociemHue rojubl KOJIH-
yecTBO MOOWIBHBIX Tpuioxerunii ['MIC OwicTpo
pacter. MobunbHble ycTpoiictBa ¢ GPS, Takue
Kak cMapT(OHbl M IJIAHLIETHI, TAKXKe MOIy4H-
JM ILIMPOKOE pacnpocTpaHeHue. MHCTpyMeHTbI
I'JIOHACC/GPS pacmmpsioT AOCTYITHOCTH IS
Ka)KI0r0 KOHEYHOT'O M0JIb30BAaTelIsl IPU PELICHUN

MaTepna.mﬂ U METOAbI

MpakTUYECKUX 3a7a4[5-6].

GeoTracker — 310 OecraTHOE MPHIIOKEHUE
[7] nns onepanmonHoi cucrembl Android. [To3Bo-
JISIST 3aIKUCHIBATh TPEKU U MPOCMATPHUBATH WX Ha
kaprax Sngexc, Google nim Open Street Maps.

OcHOBHBIE BO3MOXHOCTH TIPUIIOKEHHS

— 3aIuch TPEKOB, B TOM YHuCIIe B (JOHOBOM pe-
XKHME, C BO3MOYKHOCTBIO THOKOH HACTPOHKH mapa-
METPOB 3aIHICH;

— TpPOCMOTp TPEKOB Ha Kaprax SlHuekc,
Google, Open Street Maps (OSM);

— 9KCHOPT ¥ UMIIOPT 3alHCaHHBIX TPEKOB B
¢dopmate GPX nu KML, ¢ BO3MOKHOCTBIO OTKPHI-
BaTh B mporpamme Google Earth;

— pacueT pa3INyHbIX IaPaMETPOB CTATUCTHKU
TpeKa U 0TOOpaXeHUE UX B YAOOHOM BHJE B MPH-
JIOKCHUU: PACCTOSIHUE, MAKCUMAJIbHAsI U CPeIHSSA
CKOPOCTb, BpEMsI 3aIMCH, TIepernaj] BbICOT, BEPTH-
KaJIbHOE PACCTOSHHE, YIIIbl HAKIOHA 1 HEKOTOPBIE
Jpyrue 3HaYCHUS;

— YCTaHOBKa MapKepOB C TEKCTOBBIMHU ITIOMET-
KaMH Ha KapTe B BAXKHBIX MECTaX;

— IPOCMOTP CKOPOCTH, BBICOTBI M IPOHAEHHO-
IO PAacCTOSIHUS B IPOM3BOJILHOM TOUKE TpeKa.

[IpakTrueckass peanusanus dSTHX U JPYTHX
(hYHKIIMOHANBHBIX BO3MOXHOCTEH TEXHOJOTHH
GeoTracker Tpebyer METOIMKH KOPPEKTHOTO
MIPUMEHCHUS TIOJIYYCHHBIX JIaHHBIX, UCXOMS U3
cneunuKN TpeIMETHON obnmactu. B 3TOl CBS-
3M MOCTaBJCHA LeJIb — MOKa3aTh JOCTYIHOCTh U
3¢ deKTUBHOCTh MpUMeHeHus1 TexHonoruii ['JIO-
HACC/GPS nnst oneHKH 3KCIUTyaTalMOHHO-TEX-
HOJIOTMYECKHX MOKa3aTesell MOOMIIBHBIX arpera-
TOB.

MeTo107I0THUeCKyI0 OCHOBY paObOThI COCTABISAIOT MPUHILMIIBI CHCTEMHOTO MOJIX0a U armapar Cu-
CTEMHOI'0 aHanu3a. MeTobl HayYHOH a0CTpaKIny, UHIYKIIMK U ASYKIUH IPUMEHEHBI IS OTIpe iere-
HUS CYTH U COIEP KaHUs psiia MOHATHH, UMEIOIUX HEIOCPEICTBEHHOE OTHOIIIEHUE K TeME HaCTOsIIeH
pabotbl. UHpopMamoHHoi 6a30i McciaeoBaHusl TTOCTYKUITH HOPMAaTHBHO-TEXHUUECKUE MAaTEPUAIIBI,
HAy4YHO-TEXHUYECKas JINTEpaTypa, MHEHHE Pa3IMYHbIX HCCeloBaTeeil Mo JaHHOMY Hay4yHOMY Ha-
npasieHuto. Ilpu pacuere 3KcIUlyaTallMOHHO-TEXHOJIOTMUECKUX II0Ka3aTeleld pyKOBOJCTBOBAJIUCH

CTaHAAPTHON MeTOauKOM [§8].

Pe3yabTarhbl

[IpuxnagHble UcCIeT0BaHUS C UCTIOIB30BAHU-
eM MobunbHoro npunoxenust GeoTracker mpoBo-
JWIINCH B CBSI3M C OLIEHKOM 3KCITyaTallMOHHO-TEX-
HoJIorn4yeckux cBoMCTB MTA Ha moBepXHOCTHOU
00paboOTKe MOYBHI ISl JIECOPA3BEACHUS B YCIIO-
BHAX ceBepHoOro pernoHa Kasaxcrana.B xauectse
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MIPUEMHHMKA HAaBUTALMOHHBIX CHTHAJIOB HCIIOJIb-
3oBajicst cmaptdoH Xiaomi, Monmenp Redmi 4X,
Onepanmonnas cucrema: Android 7.1.2.; Ilpuo-
xenne GeoTracker Bepcust 5.1.5.2972 coBmectn-
Ma C yCTpOMCTBaMHU C ONEPALMOHHOM CUCTEMOM
Bepcun Android 5.0 u Beime(puc. 1).
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Ilepen nauamom paboOTHl arperara cienyer
yOoemuThcst B pabOTOCIIOCOOHOCTH BCTPOSHHOTO
GPS-monyns nmpu nmomomu ytunutel GPS Test
(cxaunBaetcst 6ecrmatao u3 PlayMarket). ITocne
3allycka yTHJIMTA JOJDKHA OTOOpasHTh KoJnde-
CTBO CITyTHHUKOB TIJIOOAQJbHBIX HABUIALIMOHHBIX
CHCTEM, HaXO/SIILUXCS B 30HE IPHEMa IPUEMHHKA

Pucynok 1 — Cmaprdon Xiaomi,
Mogens Redmi 4X

[Ipu »TOM cnemyer y4decTh, 9TO B OOJBIIHMH-
CTBE€ TaJKETOB, IPU BBIKIOYEHHOM 3KpaHe, I
cOepeXeHUsT pacxXxoayeMOW JHEPTHHU IPeIyCMO-
TpeHa aBTOMAaTHYECKas OCTaHOBKa pabOTalomIMX
MPWJIOKEHUN M OTKIIOUEHHE NpPUEMHHKA HaBH-
ranyvoHHBIX curHanoB. IlosTomy mepen usmepe-
HUSMH HEOOXOAWMO OTKJIIOYHTH yKa3aHHYIO aB-
tomaTtuky. Ilocne nonoxurensHoro GPS Test B
npunoxenun GeoTracker BKIIIo4aroT 3anuch Tpe-
Ka, u HaunHaeTcs asmwkenne MTA. I1o okoHuanuun
JBHYKEHUS OCTAHABIMBAIOT 3alUCh U COXPAHSIOT
WK OTHPABJISIOT 3alKMcaHHbIid (aiia B Gopmare
GPX mns xpaneHus wim mocieayomei oopadoT-
KM Ha nepcoHaibHOM KomibroTepe. @aitn GPX
COJCPXKUT TeONPOCTPAHCTBEHHYIO HH(DOPMALHIO
B CTaHAAPTHOM TeKCTOBOM (opmate XML, BKIItO-
yasi KOOPJAMHATHI JOJATOTHI M IIMPOTHI MyTEBBIX
TOYEK, JaHHBIE MapIIpyTa U Tpeka. B ¢aiine tak-
K€ MOT'YT XPaHUThCS CBEJECHUS O BBICOTE MECTHO-
CTH HaJl YPOBHEM MODsI, BpEMEHU MPOXOKICHUS
Ka)KJOM TOYKM TpeKa M JIOMOJIHUTENbHAS M0Ib30-
BaTeNbCKas MH(GOpPMALUs: YacToTa MyJbca, CKO-
pPOCTh, KOIMYECTBO C/IEIaHHBIX I1aTOB U T.I.

®aitner GPX MCMoNb3yIOTCS MHOTHMH HaBU-
TFaMOHHBIMU YCTPOMCTBAMHM M IPHIOKECHUSIMU,
MO3BOJISIIOLMMU SKCIIOPTUPOBATh U UMIIOPTUPO-
Batk GPS-nanHBIe U1 X nepenaun Mexay pas-
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cMapT¢oHa, ¥ KOIMIECTBO CITyTHUKOB, UCIIOIb3Y-
€MBIX B OIIPEAEICHIH KOOPIHHAT, KOTOPBIX JIOJK-
HO OBITH He MeHee 4-X. Taxke Ha dKpaHe J0JDKHA
0TOOPa3UTHCS TOYHOCTH TO3MIMOHUPOBAHUS, Te-
KyII[e KOOPIMHATH M YPOBEHb CHUTHAJIA OT KakK-
JIOTO CITyTHUKA (pHC.2).

Pucynok 2 — CtaproBoe OKHO
GPSTest

JIUYHBIM MPOTPaMMHBIM obecriedeHueM. OTKPBITh
¢aitn GPX MOXHO B Takux MporpamMmax, Kak
Google Earth, GPSRouteX, GPS Visualizer, GPX
Viewer.

Jns u3ydyeHus W aHanu3a 3anvCaHHOM WH-
dhopmarmu GeoTracker mpeacTaBiseT CTpaHUITy ©
JBYMSI BKJIQJIKAMU:

— Ha Briaake «Cratuctuka» Oyner colpa-
Ha BCSl cTatucThdeckas uHpopmauusi o Bamem
MepeABMIKEHNH — CKOPOCTh, 00INasi AJTMHA MyTH,
WHpOPMAITUS 0 BBICOTE HAJI YPOBHEM MOPS M TaKk
nanee (puc.3);

— Ha Bkiagke «Kapra» Oynmer oroOpaxarbcs
TpaekTopusi Barero 1BmxeHus1 Ha OCHOBaHUH CO-
OpannoitnHpopmauun (puc.4). B HmwKHI vacTH
9KpaHa BH3YIM3UPOBAHBI 3allUCH W3MEHEHUS
BBICOTHI HAJl YPOBHEM MOPS (BEPXHsIs) U U3MEHE-
Hue ckopoctH nBmxerns MTA (amknss). Berre
rpadMKOB yKa3aHbl CTaTUCTHYECKUE XapaKTepH-
CTHKH (MaKCHMaJbHasi, MUHUMAJIbHAS U CPEITHSS)
CKOPOCTH M YKJIOH B TiporieHTax. Kpome Toro, 3a-
muck B popmare GPX mo3BosigeT mpoBeneHUIO
JETaTFHOTO HCCIEIOBaHMS TPYIOBBIX OIeparuii
TEXHOJIOTUYECKOTO IIPOIECCca, YTO OYEHBb BAXKHO
IIPU XPOHOMETPAXKE C LEJIBI0 YCTAaHOBICHUST HOP-
MaTHBOB TPYAOBOTO TpoLecca.
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May 13, 2022
13533

49.9. 17.35.

Pucynok 4 — Bxknanka

Pucynok 3 — Bknanka
«Kapra»

«CTraTucTHKAY

O0bekTaMu HccenoBaHus ObLTH Tporiecchl ncnoiab3oBanust MTA Ha oOpabdoTtke moussl [9...10]:

— TMOBEpPXHOCTHAst 00paboTka Ha TyOuHy §...10 cMm,
MTA B cocraBe K-739M+B/IT-7,62 (mmpuHa 3axBara 8,1 M, MIPOU3BOAUTEIHHOCT — 5,6...8,6 ra/

4ac Mpu CKOpocTH 8-12 km/4.);

— ocHOBHast 00paboTka Ha riryouny 30 cwm,
MTA B cocrae K-701+I1H-8-35 (mmpuna 3axBata 2,8 M, MporU3BOAUTENHHOCT — 1,96...2,7 ra/4ac

IIPH CKOPOCTH 7-9 KM/4);
OOmwme Buzb! arperatoB 1 Gparment 3anucu GeoTracker nmpencraBieHsl Ha PUCYHKE S.

May 13, 2022
135332

499 17.35w

MTA_K-701+ITH-8-35

Pucynok 5 — Paboure MOMEHTBI XpOHOMETpaka paboThl MOOMIIBHOTO arperara Ha 00padOTKe IMOYBBI:
cieBa mokazaHo MTA, cnipaBa — 3anucu GeoTracker ¢ ykazaHnem y4acTKOB 00pabOTKH

Wzyuenne akTuveckux mokazaTeinei sKkcruryaraiui MooribHEIX MTA mpoBOIUIIOCE B TIEPHOJL C
11.05.2022r. mo 16.05.2022r. na nomnsix PT'TI «>Kacwun aiimak» (AKMoJIHHCKas 0071.) B yCIOBHUSIX pealib-

HOTO TIPOM3BOICTBA MPH 00padOTKE MEKKYITHCHBIX IPOCTPAHCTB IMUPUHON 16 M.
PesynbTarhl XpoHOMETpaka ¢ HCIOJIb30BaHHEM MoOWIbHOTO mpuioxkennss GeoTracker n pacuera

OCHOBHBIX 3KCILTyaTal[MOHHBIX TOKa3aTesIei MOOMIIBHBIX MTPOIECCOB MIPEICTABICHBI B TAOHIIC 2.
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Tabnwma 2 — Pe3ynpTaThl XpOHOMETpaXka M pacueToB

MTA [Ipou3BoAUTENBHOCTD,
z \; ra/Jac
o < - 0 Q 2
» = z % ?“ § :“ o o)
/1 Bun onepauuu S é § 2 S E g & g E <:> E g %
c g | g X SR |EF|s2 |22 |E 3
& | & o o & O Z 232|128 |53
S |= o o [F & S gz &
1. [ToBepxHocTHas 8-10 | K-739M | BAT- | 8,03 9,5 6,89 | 6,05 | 5,14
00paboTKa MOYBEI 7,62
2. OcHoBHas 00paboTka 30 K-701 IIH- | 3,15 5,0 1,40 | 1,00 -
8-35
Oobcyxaenue

AHanu3 JaHHBIX U3 Ta0J.2 CBUIETEIBCTBYET,
YTO MOBEPXHOCTHAsI 00pabOTKa IMOYBHI C HCIIOJb-
3oBanueM MTA B cocraBe K-739M+BJIT-7,62
BBITIONHSIETCS CO CpelHed CKopocThio 9,5 km/
4ac, YTO HAXOJUTCS B Mpeaesiax PeKOMEHIyeMOM
TEXHUYECKOW CKOPOCTH, a BBIPAOOTKH (IIPOM3-
BOJIUTEIIBHOCTh) YUCTOTO, OCHOBHOTO M CMEHHO-
ro BpeMeHu coctaBuiu: 6,89, 6,05 u 5,14 ra/uac
COOTBETCTBEHHO. [Ipu 3TOM CHUXKEHUE MPOU3-
BoguTenbHOocT MTA 1o opraHu3alnMoOHHO-TEX-
HUYECKUM IPUYMHAM BHYTPUCMEHHOTO BPEMEHU

3akaoueHue

Texnonorun I'JIOHACC/GPS craHoBsarcs
NPUKIAIHBIM HHCTPYMEHTapHEeM i1 PEIICHUs
MIPOU3BOJICTBEHHO-TEXHOJIOTMYECKUX 33]1a4 B 00-
JACTH MAIIMHOUCTIOIB30BAHUS IPU ITPOU3BOICTBE
MOJICBBIX MEXaHU3HPOBAHHBIX PabOT, MPUMEHE-
HHE KOTOPBIX 3HAYUTEJIBHO MOBBIIIACT JOCTOBEP-
HOCTb U TOYHOCTb MOJTYUYEHUSI UCXOIHBIX TaHHBIX

Nudopmanust 0 pMHAHCUPOBAHUHU

coctaBisieT 25%, 4YTO yKa3blBACT HA 3HAYUTEIb-
HBIC PE3epPBBI MOBBIIIECHUS TPOU3BOUTEILHOCTH
TpyJa MEXaHH3aTOPOB.

MoOubHBIE arperartsl Jjisi OCHOBHOW 00pa-
0OTKM (BCHAIIIKHM) KCIOJB3YIOTCS C TOKa3aTels-
MU, 3asBJICHHBIMU B TEXHHUYECKUX XapPaKTEPUCTH-
Kax, BUAMMO €CTh HEOOXOJUMOCTh B IPOBEACHUN
TIIATEITFHOTO aHajK3a MPOIECCOB TEXHOJIOTHYEC-
CKOH MOATOTOBKH ITPOW3BOICTBA B IIEJIOM C yue-
TOM UMEIOILUXCS BCEX €0 PECYPCOB.

JUIs pUHATHA Haubosee 3 ek THBHBIX Opranuza-
LUOHHO-TEXHUYECKUX PelIeHui. Pe3ynbraTsl Tak-
K€ MOTYT OBITh MOJIC3HBIMHU U JJISI OIIEPATUBHOTO
YCTAHOBJICHUS! HOPMATUBOB BBIPAOOTKH MOOMIIB-
HBIX arperaToB, YTO CIIOCOOCTBYET IMOBBILICHHUIO
9KOHOMHYECKOH 3(PPEKTUBHOCTH yHpaBIeHUS
MIPOM3BOJICTBA B IIEJIOM.

JanHoe uccrnenoBanue GUHaHCUPYyeTCs MHHHUCTEPCTBOM SKOJIOTUH, TCOJOTHH U MPUPOIHBIX pe-
cypcoB Pecriyonuku Kazaxctan (MPH BR10263776).
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Tyiiin

Makana eHJIIpICTIH HaKThl MpOILECTepiHEe 3aMaHayH aKMapaTThIK-UU(PIBIK TEXHOJIOTHsIAP/IbI
ic JKY3iHIIE €HTI3y MocelleJepiHe apHaaFaH. 3epTTCYIiH ©3CKTUIIr MajanblK MEXaHUKATAHIBIPBUTFAH
JKYMBICTAp/Ibl OHJIpPYJe TEXHUKaHbl TNaiianaHy THIMAUIIIHE KOWBUIATHIH TalanTapiblH apTybI-
Ha OaitanbicThl. Herisri mjest — eHJIPICTIK KaThIHACTAPbl JAMBITYJIBIH Ka3ipri Ke3eHIHIEC HaKThI
OHIPICTIK  TIpomecTepmiH  MUGPIBIK  TpaHCHOPMAITUACH  aKMapaTTHIK-ITUPPILIKTEXHOIOTHS-
JapbelH OarnapiaMallbIK-anapaTThlK KeIeHIHIH 3JeMeHTTepiH Ke3eH-kezeHiMeH EHII3Y apkbuisr
SBOJIIOLIMSIIBIK ayBICY YKOJBIMEH JXKYypyl MyMKiH xoHe 0oiybl kepek. [JIOHACC/GPS rtexHonorus-
JIApbIH OHBIH KO3FAJIBICHIHBIH KEHICTIKTIK-YaKBITTHIK OJIIIEM/IEPiHIH XPOHOMETPAKbIHA HETI3JeNTeH
MarvHa-TpakTop arperaTblHbIH MaliaiaHy KaCHeTTEepiHe KOJJaHOANbl 3epTTeyiep KYprizy KesiHue
asikKa JICHIHT1 KOCBIMIIIA apKbUIbI KOJJAaHY TakipuOeci Oasumanrad. JKahauiplk mosunusiiayabiy
OarmapiiaMajbIK-alapaTTeIK KeMIeHIHIH KoMeriMeH MOOWIIBII arperarrap >KYMBICBIHBIH XpPOHOMeE-
TPaXKbIH KYPTi3y OacTamkbl AEpeKTEpHi ailyIblH JKEACIiriT MeH Oonairi eceOiHeH MalldHaHbBI Mai-
JlaJIaHy MPOLECTEPIH TalJayIbIH THIMAUIIIH €19yip apTThIpaThiHbl aHbIKTAIbl. HoTkenep yakpiT
IIBIFBIHAAPBIHBIH HOPMATUBTEPIH €CenTey, eHOeK IeH JeMalIbICThIH YTHIMJIBI PEXKUMIIEPIH HETI3IELY,
ayBICBIMIBIK HOPMaJIap/IbIH OPBIHIaIMay ceOenTepiH aHbIKTaY XKOHe T.0. YIIIIH Maii1aJaHbuTy bl MYMKIH.

Kiar ce3nep: GLONASS/GPS; GeoTracker; MOOMIIbII KOHIBIPFBI; OHIMIUIIK; YaKbIT; KO3FaIbIC
KBUIIaMIBIFBI; YaKbIT.
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Abstract

The article is devoted to the practical implementation of modern information and digital technologies
in real production processes. In particular, the practical ap-plicability of individual elements of the
global positioning system for making organizational and technical decisions in the field of machine
use in the production of field mechanized work is shown. The main idea is that at the present stage of
the development of industrial relations, the digital transformation of real production processes can and
should follow the path of an evolutionary transition, through the phased introduction of elements of
the software and hardware complex of information and digital technologies. The article describes the
experience of using GLONASS/GPS technologies through an accessible application, when conducting
applied studies of the operational properties of a machine-tractor unit based on the timing of spatially-
temporal parameters of its movement. It is established that the timing of the operation of mobile units
with the help of a software and hardware complex of global positioning significantly increases the
efficiency of the analysis of machine use processes due to the efficiency and accuracy of obtaining
primary data. The results can be used to establish time-consuming standards, substantiate rational work
and return regimes, identify the reasons for non-compliance with shift norms, etc.

Key words: GLONASS/GPS; GeoTracker; mobile unit; performance; time; speed of movement;
timing.
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AHHOTAUA

AKTyaJIbHOCTb HMCCJIE/IOBAaHUN 3aKJIIOYaeTCsl B TOM, YTO MPU JIOBOJIBHO BBICOKOHM J0J€ 3€PHOBBIX
KYJIBTYp, B CTPYKTYpe TOCEBOB CEBEpPHBIX oOmacteli KazaxcraHna, BaKHEUITUM CPEACTBOM JallbHEH-
LIETO MOBBILIEHHUS] YPO’KaHOCTH U BaJIOBBIX COOPOB BCEX CEIILCKOXO3SMCTBEHHBIX KYJBTYP SIBISETCS
OCBOCHHE Hay4YHO-000CHOBAaHHBIX CEBOOOOPOTOB, a TAKKE BO3MOKHOCTH OECCMEHHOTO BO3JICJIBIBAHUS
SIPOBBIX 3€pHOBBIX. HayuHbIe ncciie[oBaHus MpeAoiarali CpaBHUTENbHOE U3yUeHHE 3epHOIIapOBbIX
CEBOOOOPOTOB C Pa3IMYHBIM KOJMYECTBOM rouiel (2-X, 3-x, 4-X U 5-Tu MoJbHBIE), B CPaBHEHUH C Oec-
CMEHHBIM BO3/IEJIbIBAHMEM SIPOBOH MILEHULIBI, C OLECHKON BIMSHUS HA IPOAYKTUBHOCTh U S3KOHOMHUYE-
CKY10 3()(peKTUBHOCTH B HACTOSIILIMX YCIOBUSAX IPOU3BOACTBA. METOAMKA UCCIIECA0OBAHUMN ITpeaIionaraia
MOJIEBYIO 3aKJIAJIKy OIBITOB B CTAllOHAPE, a TAKXKE JTa0OPAaTOPHYIO OLICHKY MPOAYKTUBHOCTHU C/X KYJIb-
Typ. Ilo pesynbraTam uccnenoBanus, HanboJee oNTUMAIBHBIMU JUTs yeiaoBuid CeBepHoro Kazaxcrana
SBIISAIOTCS 4-X M 5-TH TTOJIEHBIE CXEMBI 36PHOMAPOBBIX CEBOOOOPOTOB ¢ mosei mapa 20 u 25 %, ¢ mpeBbI-
LICHUEM T10 BBIXOMY 3epHa ¢ ra namnu Ha 1,1 — 2,9 1, u adpdextuBnoctr Ha 12 — 51%. IIpaktuueckas
LIEHHOCTh MPOBEJEHHBIX HCCIEIOBAHUN 3aKJIIOYAETCS] B MOJYUYEHHH JTOCTOBEPHBIX JaHHBIX MO OINTH-
MaJIbHOH TEXHOJIOTHH MHOTOJICTHETO BO3JICNBIBAHMUS SPOBOH IMIICHUIBI B 36pPHOMAPOBBIX CEBOOOOPO-
Tax, WIM OECCMEHHBIX IIOCEBAX, C MOTEHIUAIbHBIM UX HCIIOIb30BAHUEM (EPMEPCKUMH X035HCTBAMU
JUIsl TIOBBILICHUS YPOBHSI IIPOM3BOJICTBA.

KiroueBble cjioBa: ApoBasi NILIEHULA; OECCMEHHBIN NIOCEB MILEHULBL; 36PHONIAPOBOH CEBOOOOPOT;
YPOKaHOCTB; BBIXOJ] 3€pHA C FeKTapa MallHK; SKOHOMIYecKast 3Q()EeKTUBHOCTD; arpOTeXHUKa BO3/Ie-
JIBIBAHMS.
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Beenenne

HuBepcudukanuss pacTeHHEBOIACTBA TpeOyeT
BOBJICUECHHS B IIPOU3BOACTBO HOBBIX CEIIBCKOXO-
3STMCTBEHHBIX KYJIBTYp JAJIs1 OCBOCHHUS 3€pHOIAPO-
BBIX U IUIOJIOCMEHHBIX YKOHOMUYECKH 000CHOBAH-
HBIX, HKOJIOTMYECKH O€30IacHBIX CEBOOOOPOTOB
IIpUMEHHTENBHO K ycnoBusiM Cesepo-Kaszaxcran-
CKOM 00JIacTH.

OnHaKo HECMOTPS Ha €KEr0IHOE YBEINYCHUE
KJIMHAa MaclIMYHBIX, 36PHOO0OOBBIX, KOPMOBBIX U
Ip. KyJIbTYp B CTPYKTYpPE MalllHH, OIS 36pHOBBIX
0CTaeTcsl OCTaTOYHO BBICOKOM. Tak, 1mo pe3yiib-
tataM 2021 roaa 3epHOBBIE KyJIbTYPhl 3aHUMANIH
oouee 2440.,4 Teic. ra, uiau 56 % ot Bcel mioaau
namHu o0nacty. Banosblit cOop npu 3TOM IpeBHI-
cnn 2802,6 THIC. TOHH.

PazpaboTka onTHManbHON TEXHOJIOTHN BO3/E-
JBIBAHUS SIPOBOM MIICHUIBI MO3BOJUT MOBBICUTH
YPO’KalHOCTh KaXKJI0T'0 T'eKTapa MallHu, 3aHATOro
3€PHOBBIMH KYJITYpaMH, MHOBBICUTh HPUOBUIb-
HOCTh OHM3HEca, COXPaHUTb IOYBEHHOE IIOJO-
poaue, yIydlHuTh (UTOCAHUTAPHOE COCTOSIHUE
namHy, 3QQEKTUBHO HCIIONb30BATh TEXHHUKY M
CHM3WUTh PUCKU. TaKk MOHOKYJBTYpa U YIpPOIIEH-
HBIE CUCTEMBI CEBOOOOPOTA C ABYMsI KyJIbTYpPaMHu
CTaBAT TOA YIpo3y BO3MOXKHOCTH 3KOCHCTEMBI,
HEOOXOIUMBbIE JUIS MPOU3BOJCTBA CEIbCKOXO3SM-
CTBEHHBIX KYJbTYp, CHIKAIOT NPOIYKTUBHOCTb
CENIbCKOI'0 XO3SHCTBA M OKAa3bIBAIOT IaryOHOe
BO3JIEHCTBHE Ha OKpyxaromyro cpeny [1]. Ilpu
9TOM OJHHMM M3 OCHOBHBIX (PaKTOPOB 000N TeX-
HOJIOTMH BO3/EJIbIBAHMS, SIBJISIOLIETOCS OAa30BbIM,
SIBIIAETCST OCBOeHUE d(h(DEeKTUBHBIX CEBOOOOPOTOB
JUIsl KOHKPETHOM 30HBI ITPOU3BOJICTBA.

[Ipenmy1iecTBO 3€pHOMAPOBBIX CEBOOOOPO-
TOB TOATBEPKAACTCS MOCICAHUMH pEe3yJbTara-
MH CTaLMOHAPHBIX MCCIECJOBAHUM YUEHBIX Peru-
OHOB OymmxHero 3apybexns: CuoHUUCX [2, 3],
Tromenckoit 'CXA [4], Cu6HUN3uX [5]. Ono
3aKJII0YAETCS] HE TOJIBKO B JIYUIIUX YCIOBHUSIX YB-
Ja>KHEHUS], HO U B CHIDKCHHH 3aTpaT Ha MUHEPaJlb-
HbIE yIOOpEeHUs U APYTHe CPEeACTBAa XUMHU3aLuK. B
KOPOTKOPOTALMOHHBIX CEBOOOOPOTaX yn0OpeHus
MIPUMEHSIIOT TOJIBKO 110/ BTOPYIO M TPETHIO IIIIe-
HUIy B MaJbIX 033X, B TO BpeMs Kak Ipu Oec-
CMEHHOM BO3/EJBIBAHUN KYJIBTYPbl HEOOXOANMO
HX €KET0JIHOE BHECEHHUE, a J03bl BO3PACTalOT B 2
pasza. Kpome Toro, Giaromapst BBICOKOH J10JI€ YH-
CTOTO Iapa 3acOpPEHHOCTD TIOCEBOB HE MPEBBIIIACT
9KOHOMHMYECKOTO IOPOra BPEIOHOCHOCTH COPHSI-
KOB, YTO YMEHbLIAET MOTPEOHOCTH B repOnImIax.

Taxoke, cornacHo 3KCIepUMEHTAIbHBIM JaH-
HbM yueHblX Kypranckoro HUU CX, ouenuBas
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3€pHOIAPOBEIE CEBOOOOPOTHI MO MPOU3BOACTBY
3epHa ¢ | ra manrHu ¢ y4€ToM J0NH 1mapa, MOXHO
C/IeTaTh BBIBOJI, YTO IPH BO3JIEIBIBAHUY KYJIbTY-
pbI 0e3 YI00peHNH ONTUMAJIeH YeThIPEXIOIbHBIN
CEeBOOOOPOT Map — TPH MIICHUIIbI, 00eCIIeYNBaIO-
it HanOonpImid BeIxoA npoaykiuu: 10,0-11,3
w/ra. Ilpu 3ToM OeccMeHHas MIeHHIIa Ha HEY/10-
OpeHHBIX (DOHAX HAXOIUTCS HAa YPOBHE IPOIYK-
TUBHOCTH 3TOTO CEBOOOOPOTA, & C €XKEroJHBIM
npumeHenueM N20-60 mpeBocxoaut ero Ha 1,2-
2,2 i/ra [6].

[lo pesynbraTam H3y4eHHS CXEM 3€pHOIA-
POBBIX, TIOYBO3AIIUTHBIX W CHICPAIbHBIX Ce-
BOOOOpPOTOB B YCJIOBHUSAX JIECOCTEIH, yYEHBIMHU
Kpacnospckoro HUMN CX, B necoctenHoil 30He
1Ie1eCO00Pa3HO MCIOIb30BAaHHE CHCTEMBI, BKITIO-
yaronien 4-X TOJbHbIE 3€PHOIAPOBbIE, CHUACPAITb-
HBIC U [TOYBO3AIIUTHEIE (C 3aHATHIM ITAPOM) CEBO-
obopoTsl [7].

OKCIePUMEHTAIbHBIMU JIAHHBIMU  YYEHBIMU
JIroOTMHCKOTO YHUBEPCUTETA €CTECTBEHHBIX HAYK
YCTaHOBJICHO, YTO B COKPAIIEHHBIX 3€PHOBBIX Ce-
BOOOOpOTax OOBIYHO HAOIMIOJAETCS YBEIMYCHUE
3aCOPEHHOCTH, a TaKKe YXYJIICHHWE (PUTOCAHH-
TApPHOTO COCTOSIHUS PAcTeHUH, YTO B KOHEYHOM
cyeTe MPHUBOIAUT K CHIDKEHUIO YPOKaWHOCTH.
TexHomorusi 0OpaOOTKU TIOYBBI JIOJKHA OBITh
aJalTUPOBaHa K MECTHBIM TOYBEHHO-KIMMATH-
yeckuM ycioBusiM [8]. Taxke rpynmoi ydeHbIX
n3 lllBeiinapuu u Opanuuu ObUIO JOKA3aHO, YTO
ypOKalHOCTh MIIeHULbI Obia Ha 16 % BhIIC B
CEeBOOOOPOTE 1O CPAaBHEHHIO C MOHOKYJIBTYPOH,
IIPH 3TOM CHUCTeMa 00pabdOTKU MOYBBI HE OKa3ala
CYIIIECTBEHHOTO BJIVSIHHS Ha YPOXXAWHOCTbH IIIIIe-
HUIBI B Tiepuo Habmoaerunii (1977-2016 rr) [9].

[IpoBenennslit MeTaananus 45 uccnenoBaHun
BIIUSIHUSL CEBOOOOPOTOB M (DAKTOPOB OKpYIKaro-
el cpenbl Ha ypokailHocTh mieHunsl B Kurae
BBISIBUIL, YTO CEBOOOOPOT YBEIHYMI YPOIKAHHOCTh
KyJbTyp B cpegHeM Ha 20% 110 CpaBHEHHIO C Me-
TOJIaMU HEIPEePBIBHON MOHOKYJBTYpHL. BriusHue
CEeBOOOOPOTa Ha YPOXKAHUHOCTH OBLIO MEHEE BbI-
POKEHHBIM B PErHOHAX C YMEPEHHBIM T'0JIOBBIM
KomuecTBOM ocankoB (400-550 mm). [lpeumy-
IIECTBO CEBOOOOPOTA B OTHOIICHUH YPOKaWHOCTH
MOCIIEAYIOUIEH KyIbTYPBI COXPaHSIIOCh B TEYCHUE
2-3 net, cuuxkasch 10 31% na BTOpOii roa 10 8%
Ha Tpertuii rox [10].

CornacHO W3y4YeHHIO JIMTEPATYPHBIX HCTOY-
HUKOB, a TaKXke pa3padOoTOK y4eHbIX OmbITHOU
cranuu B 1980 — 1990 ronax, npeuMyIiiecTBOM
00J1aIal0T 3epPHONAPOBBIE CEBOOOOPOTHI C JUIMH-
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HOH poTtanuei, 10 4 — 5 moneu, ogHako 6eccMeH-
HBIE TTOCEBHI 110 IPOAYKTUBHOCTH HE3HAYUTEIHHO
yCTyHaroT ceBOOOOPOTY.

Hems. ObocHoBanue 3PPEKTUBHOCTH 3EPHO-

MartepuaJibl U METOABI

OOBEKTOM HCCIICAOBAaHUK BBICTYIHI COPT
sipoBoit mmenuns! [Hlopranaunckas 2012, pasHo-
BHJIHOCTB — JIIOTECLIEHC, CPEAHEPAHHETO TUTIA CO-
3peBaHusl.

W3yuenne npoBoamioce B 2015-2020 romax
Ha OIBITHOM CTallMOHApE 3EPHOMAPOBBIX CEBOO-
o6oporos Cepepo-Kazaxcranckoit CXOC, pacro-
JIO)KEHHOTO B CTeNHOM 30He CeBEpHOTO pernoHa,
KJIIMMAT PE3KOKOHTUHEHTAIbHBIN, 3aCYUINBBIN.

B wuccrnenoBaHnm HCMONB30BAINCH CIIEAYIO-
1€ METOJIUKHU:

1. deHonornyeckne HabIIOAEHUS MO OCHOB-
HbIM (hazaM pa3BUTHA - KOJOIIEHNUE, CO3PEBaHME,

Pe3syabTathl

MereoycnoBust nepuoaa uccienoBanuit 2015
—2020 rr.

l'oas! nccnenoBanuii MO0 METEOPOJIOTHUECKUM
M0Ka3aTelsM B BEreTAI[MOHHbIN Nepuo/] ObUIH J10-
BOJIbHO KOHTPACTHBIMH, C YCJIOBHUSMHU JIOCTATOY-
HOTO M Xopo1ero yBnaxHenus B 2015, 2016, 2018
u 2019 rr. 1 SpKO BBIPAXKEHHBIMU 3aCyIUIMBBIMU
ycnoBusimu B 2017 1 2020 roxax (Tabmuna 1).

[Mepuon Bereranuu B 2015 rogy ObLI 3HAYH-
TEJILHO O0ecIieueH ocaJkaMH, CyMMapHO 3a JIETO
nony4yeHo 179,0 MM, ¢ IpeBBIIIEHHEM HOPMBI B
UIOHE, MI0JIE U CHUKEHHEM B aBrycTe, YTO B KOM-
IUIEKCE C yMEpEeHHOW TeMIleparypoil obecrneuu-
JI0 ONTUMalbHBIE ycinoBus npouspactanusd. ['TK
utoHs u uronsg — 1,32—1,13 (yaoBieTBopUTEIbHBIE
U ONaronpusiTHRIC yClIoBus), aBrycta — 0,69 (yme-
pennas 3acyxa). B 2016 romy mereopomoruue-
CKHeE YCJIOBHUS CIOKUIIUCH 00Jiee YBIa)KHEHHBIMH,
C KOJIMYECTBOM OCaJKoB 219,5 MM, ¢ Takum xe

MTapOBBIX CEBOOOOPOTOB C PA3TMYHBIM KOJIHYC-
CTBOM II0JIEH, a TaK)Ke OECCMEHHOI0 IoceBa, 00e-
CIIEYUBAIOIIUX MAaKCUMAaJIbHBIA BBIXOJI 3€PHOBOM
MIPOTYKITHH.

IyCTOTa CTOSIHMS BCXOJOB. Meroanka rocynap-
CTBEHHOTO COPTOWCIIBITaHUS C/X KyJbTyp, 2002
[11].

2. Yuer ypoxas TNpPOU3BOAWICS METOAOM
yOOpKH HampsiMyto kKomOaitHoM Sampo -130 ¢ me-
pecueToM YpOrKailHbIX JaHHBIX Ha CTaHAAPTHYIO
14% Bnaxxnocts 1 100% uncroty 3epHa. OCHOBBI
OTIBITHOTO JIeJIa B PACTEHUEBOACTRE [12].

3. MaremaTnyeckass o0pabOTKa MOTyYEHHBIX
JTAHHBIX BBITTOJIHEHA JUCTIEPCHOHHBIM METO/I0M U
METOJO0M JIMHEHHO# koppersunu. [JocmexoB b.A.
Meroauka moneBoro ombita. Mocksa, 1985 [13].

MaKCUMYMOM OCaJKOB B HIOHE, hioyie — 110 85,0 —
99,0 MM, u peskum cHmxenueMm B aBrycte (I'TK
utons — 1,61, uronss — 1,68 (OnaronpusiTHbIE yc-
noBus), aBrycta — 0,58 (ymepennas 3acyxa). 2017
rox, mpe€pBaB 4CPEAYy BBICOKO YBJIA)XHCHHBIX JICT,
o0ecreunT KOJIMYeCTBO 0CaIkoB 96,8 MM, ¢ SIpKO
BBIPQKEHHBIM HIOJILCKUM MakcuMymMoM — 56,0
mMm. ['TK utons — 0,55 (ymepeHHas 3acyxa), OIS
— 0,99 (ynmomnerBoputeibHas 00CCIEUEHHOCTH),
aBrycra — 0,16 (katactpoduyecku kecTkas 3a-
cyxa). B 2018 romy cloXuiauch aHOMaJbHBIC
yCIIOBUSl TIpOM3pacTaHMs, KOTrja TOCie CpeiHe
00€eCIeYeHHOT0 BIIAroil JieTa, B aBryCTe BBIIAJIO
Oonee 147 mm Bnaru. KommvecTBo ocaikoB 3a
sneto cocraBuiio 268,3 Mm. I'TK wuioHs u urojs
o611 Ha ypoBHe 1,03 — 0,09 (ynoBneTBopuTenbHAas
00€ecreYeHHOCTh), aBrycra — 2,92 — n30BbITOYHOE
nepeyBlaKHEHHE.

Tabnuma 1 - MeTeoponornyeckue mokazareinn BereTalnoHHoro nepuojaa, 2015-2020 rr.

Ton Mecs Tlokazarens Ton Mecs IToka3zarens
Ocanu, | Temneparypa, | I'TK Ocanku, | Temneparypa, | I'TK
MM °C MM °C
Wronb 82,0 20,7 1,32 |2018 | Uronb 52,6 17,1 1,03
Uronn 64,0 18,9 1,13 Uronn 67,9 20,8 1,09
2015 ABryct 33,0 16,0 0,69 ABryct 147,8 16,9 2,92
3a jieTo 179,0 18,5 3anero |268,3 18,3
Wronb 85,0 17,6 1,61 2019 | Hions 56,8 15,6 1,22
Hronb 99,0 19,7 1,68 Hronb 23,0 20,9 0,37
2016 Asryct 35,5 20,7 0,58 Asryct 433 18,1 0,80
3amgero | 219,5 19,3 3a 1eTo 123,1 18,2
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Hronb 31,7 19,3 0,55
Uronb 56,0 18,9 0,99
2017
ABryct 9,1 19,4 0,16
3a j1ero 96,8 19,2

Wronb 35,9 16,4 0,73

Hronb 75,6 21,4 1,18
2020

ABryct 21,6 19,8 0,37

3a 1eTo 133,1 19,2

KonuuectBo ocankoB 3a Bererauuto B 2019
rony coctaBmio — 123,1 MM, Ipu CpeIHEMHOTO-
netHeit Hopme 162,0 MM (76 % HOpMBI). CpenHss
TEeMIepaTypa 3a JISTHUE MECSIbl ObLIA B ITpeIienax
18,2°C, uto xomonuee HopMbI Ha 0,4 °C. Xapak-
TEPHBIN JUIsl PETMOHA UIOJIBCKUNA MAKCUMYM OCa/l-
koB B 2019 rony He nposiBwics. B aBrycrte orme-
ganach ymepennas 3acyxa, | TK — 0,77, na ypoBue
MHOTOJICTHETO TIOKa3aTesl.

3a neto 2020 roma cymmapso Beimaimo 133,1
MM OCaJIKOB, YTO TIPH CPETHEMHOTOJIETHEM IIO-
kazarene 162,0 mm coctaBuino 82 % HOPMBIL.
I'TK B Mae CcOOTBETCTBOBANl >KECTKOM 3acyxe.
CpenHsas TemrepaTypa 3a JETHHE MecsIbl Oblia
B mpexaenax 19,2 0C, uro temnee HOopMbl Ha 0,6
0C.CnoxuBuinecs 3acylUIMBbIE METEOYCIOBUSA
CYILIECTBEHHO YCKOPUJIM HACTYIUICHHUE BOCKOBOM
CIIETIOCTHU 3€PHOBBIX KYJIBTYD, B LIEJIOM, BEreTallu-
OHHBIN IEPHUOJ] B CPABHEHUU C MHOTOJICTHUMU Ha-
OJroieHUsIME COKpaTuiics Ha 10 qHEi.

YPpoxallHOCTb U BBIXOJ 3€pHA C I'eKTapa spo-
BOH TIIICHUITHI B 3¢PHOMAPOBBIX CEBOOOOPOTAX

OnTuMaibHasi CMEHa C/X KYJIbTYp B CEBOO0O-

pOTE MO3BOJISET ITOJTHEE MCIIOIb30BATh MTUTATENb-
HBIE BEIECTBA MOYBHI U BHOCHMBIX yIOOpEHHH,
ycnernrHee BecTd OOprOy € COpHSKaMH, BpEIH-
TensiMA U Oone3HsMu. B ceBoobopoTe Hamboee
MPOIYKTHBHO HCIIOJB3YIOTCS YCIOBHUS ILIOJIOPO-
M1, TOBBIIIAETCS 9P PEKTUBHOCTD KaXK/I0TO arpo-
TEXHUYECKOI'O MpHUeMa M, BCIEACTBUE 3TOr0, BCE
KYJIBTYPBI JAIOT O0Jiee BEICOKUE YPOXKaH, YeM IPU
0eCcCMEHHOM BO3JIC/IBIBAHUH.

Wzyuenune 3epHOMAapoOBBIX CEBOOOOPOTOB, a
UMEHHO 3(QeKTa OT IMHHO-POTAIIMOHHBIX Ce-
BOOOOPOTOB € HAJMYMEM Iapa, UMEET OOJIBIIYIO
aKTYaJIbHOCTh B HACTOSIIIIEE BpeMs, T.K. OOibIIast
gacTh moceBoB CeBepo-Kazaxcranckoit obmactw,
B mpenenax 88 — 90 %, BbIceBalOTCS MO CTEpHE-
BOMY (OHY, M TOJBKO JecATas 4acTh IO Iapam.
MHOTOJIEeTHUMH HCCIIEIOBAHUSAMU B CTallMOHApe
3€PHOIIAPOBBIX CEBOOOOPOTOB, BBISBICHO, YTO
HanOoJIee TPOIYKTHBHBIMH TIOJICBBIMH  CEBOO0OO-
poTaMu, 00eCIeYHBAIOIINMH B YCIOBHAX 00JIaCTH
HaMOOJIBIINI BHIXOJ] 3¢pHA C | ra MaliHu, sBIsIoT-
Cs1 3epHONApOBLIE 4 — 5 TU MOJIHBIE CEBOOOOPOTEHI
(Tabnuna 2).

Tabmuna 2 — YpoxxaliHOCTb 36pHONAPOBBIX CEBOOOOPOTOB 1 OECCMEHHOTO IT0CEBA B Pa3pe3e MoJIeH,

cpennee 2015-2020 rr.

YpoxxaiiHOCTS, 1/Ta Brixon
Ne CeBoobopoT 3epHa c 1
1 KIIIT* 2 KIIIT* 3 KIIIT* 4 KIIIT* T'a [amHy,
11

1 Beccmennslii mocen 13,5 - - - 13,5
2 2-X TIOJHBIN (TIap-TIIeHU1IA) 24,6 - - - 12,3
3 3-X MOJBHBIN (TIap-2 MIICHUIIBI) 23,4 18,9 - - 14,1
4 4-X TONBHBIN (TTap-3 MITEHUITH) 253 19,3 16,2 - 15,2
5 5-TH ONBHBIHN (T1ap-4 MIICHUIIHI) 24,0 18,7 16,2 14,0 14,6
HCPO,,. 2,37

* - IOPAJOK KYJIBTYPBI IOCIIE Mapa B cCeBOOOOPOTE.

Bonbie Bcero 3epHa MINCHHIIBI ¢ Ta MAIIHA
IOJTyYEHO B YETHIPEXIIOJIIEHOM CEBOOOOPOTE C OJ1-
HUM [10JIEM YHUCTOTO Tapa M TPEeMs TOJISIMHU IIIIe-
HHIIBI.

Tak, 3a nmepuon HaOmoneHuit (2015 — 2020
I'T.), HAUOOJIBIITNI BBIXOJI 3€PHA C Ta MAITHH MOJTY-
YeH Ha 4-X U 5-TH TOJBHBIX CXeMaX CEBOOOOPO-
TOB — 14,6 — 15,2 11, 4TO TpeBBIIIAET OKA3aTENN Y
O6eccmennoro mocesana 1,1 — 1,7 u, mim 8 — 12 %
COOTBETCTBEHHO.

Brixos 3epHa ¢ JBYXIOJBHOTO CEBOOOOpOTA
(map - mureHuna) ObUT MUHUMAJILHBIM, YCTYIIHB

59

OeccMEHHOMY TIOCEBY TIEHUIBI Ha 1,2 11, U 3-
(exTHBHBIM 4-5 TONBHBIM ceBOOOOpoTaM — 2,3 —
2,9 i, bonee 15 —20 %.

Haumenpmas cymectBennas pasauna (HCP)
BBIOOPKM JIaHHBIX, Ui YPOBHS 3HAYMMOCTH
0=0.05, cocrasuser fkp (0.05; 5; 60) = 2.37 u ro-
BOPUT O TOM YTO TPYIIOBBIE CPEJHHE 3HAYCHUS
BBIOOPKH pa3InvaroTCsi 3HAYUMO.

CornacHo nmuarpamme 1, ommoOka anmpokcu-
Manmu (R2), naxke npu 1 creneHu cBoOO b1, OJIM3-
Ka K 1, 9TO TOBOPUT O MHHUMAaIbHOH oLIMOKE U
BBICOKOM JIOCTOBEPHOCTH IPOTHO3A.
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Juarpamma 1 — M3menenue Brixoja 3epHa ¢ | ra maiiHu, B 3aBUCUMOCTH
OT JUTMHBI POTAIMH 36pPHOITAPOBOTO CEBOOOOPOTA

CornacHo pacd€THBIM AAaHHBIM, AaibHEHIIEe MOXXHO OTMETHTb, YTO MAKCHMAIIbHBIE 3aTPAThl HA
yBEJNIMYEHHE IIOJIEH CEeBOOOOPOTa, MO Mepe yAa- Ta MPUXOAMIUCH Ha OECCMEHHBIH MOCEB MIICHH-
JIEHHOCTH OT Tapa (6-Tu, 7-Mu u Oojee), mpuBo- 16l — 125 600 Tr., B CBA3U C €KETOTHON HOPMOM
TUT K CHIDKEHHWIO BBIXOJIa 3€pHA C Ta TMANIHA W BHECEHHS MUHEPAJIbHBIX ynoOpeHwid B paaok (45
YMEHBITICHUIO 3P(HEKTHBHOCTH C€BOOOOPOTA, T.K. KI/Ta) M 00s3aTeIIbHON 00paboTKO# 6aKOBOM cMe-
YpOXKaHOCTh KpalHWX Toyiel OyaeT 3aKOHOMEp-  ChIO TepOUInI0B, GYHTHIMIOM U HHCEKTHIIAIOM.
HO CHWKAThCA M0 MEpe yIaJIeHHOCTH OT Tapa. PenTtabensHOCTS GECCMEHHOTO TTOCEBA TIIIEHHUITBI

OxoHommueckass 3((eKTHBHOCTH 3epHoma- cocraBuia 46 %, 4TO HIDKE JABYMOJIHLHOTO CEBOO-
POBBIX CEBOOOOPOTOB B COBPEMEHHBIX YCIOBHSX Oopota Ha 18 % u 4-X, 5-TH TOJIBHBIX CEBOOOOPO-
MIPOM3BOCTBA. ToB Ha 43 — 51 %.

JIro60# 37eMEeHT TEXHOJOTHH MPOU3BOACTBA, Hawnmensmmme 3aTpaTsl OTMEUEHBI B JIBYTIONb-
BKJTIOYAsl ONTHMAaJIbHBIE CXEMBI CEBOOOOPOTOB, HOM ceBoobopore (map-mmenuna) — 101 250 Tr.,
JIOJDKEH OBITH 00OCHOBAH ¢ DKOHOMHYECKOW CTO-  OJHAKO IIPH HU3KOM BBIXOJIE 3€pHA C CEBOOOOPOT-
POHBI, T.K. JaHHBIE PEIICHNs, B KOHEYHOM CUeTe, HOH IUIOMIAIH, «JIBYIOJKA» 3HAYUTEIHHO YCTY-
MIPU3BAHBI TIOBBICUTH YPOBEHB JOXOMOB M d(p(ek- TiIa Mo peHTabeIsHOCTH ceBooOopoTaM ¢ Ooiee
TUBHOCTH TPOW3BOJICTBA KOHEYHOTO TIOTPEOUTE- UIMHHOW POTAIHEH.
ns (pepMepckre X03s5iCcTBa, MPONU3BOICTBEHHBIE MaxkcuMmanbHyI0 TPUOBLIH C Ta MAITHH, a TaK-
TIPEIPUATHSA ). e peHTabeIbHOCTh MO pe3yjbTaTaM HCCIIe0Ba-

CpaBHHUTETHHBIN aHATN3 PYKOHOMHYECKON d(-  HHUS 00€CTICUNIIN YeThIPEXITOIBHEIN 3epHOITapOBOM
(DeKTUBHOCTH HM3yYaeMBIX CXEM CEBOOOOPOTOB CEBOOOOPOT (Tap-TIIeHUIIA-IICHUTIA-TIIIICHATIA),
TaK)Ke JOKAa3bIBaeT MaKCHUMAJBHYIO peHTal0enb- ¢ mpuoObLisio — 101 025 Tr./ra 1 peHTadbensHOCTHIO
HOCTb 4-X W 5-TH TIOJIBHBIX CX€M CeBOOOOpOTOB — 97 %, a TakKe MATHUITONBHBINA ceBOOOOPOT (TIap-
(Tabmuma 3). MIIICHUTIA-TIIIICHATIA-TIIIICHUTIA-TIIIEHNTIa) C TPH-

Ilo pesympraTam pacueToB 3¢dekTuBHOCTH OBUTBIO — 92 340 Tr./ra, penTabdberbHOCTh — 89%.
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Tabmuna 3 — CpaBHuTeNbHAS SKOHOMHUECKas d((PEKTUBHOCTh 3EPHOMAPOBBIX CEBOOOOPOTOB U
OeccMenHoro mmocea, 2022 r (mpu cpexnelt 1ieHe ToHHbI meHunbl — 135 000 Tr, margin.kz)

Cxema | CeBooGopot | Crpykrypa, Brixon CroumocTts | 3aTpaThl Ha [pu- Penra-
% 3epHa c 1 3epHa c 1 1 ra ceBoo- | OBUTB, TT OeIb-
ra, 11 ra, T oop., T HOCTb, %
I Becem. 100 13,5 182250 125600 56650 46
TIIEeHAA
II mnap 50 - - - - -
MIICHUIA 50 12,3 166050 101250 64800 64
nap 33 - - - - -
I MIIeHAIA - - - - -
TIICHAIA 67 14,1 190350 103200 87150 85
nap 25 - - - - -
MIICHATA - - - - -
v
MIICHNAA - - - - -
TIIeHAIA 75 15,2 205200 104175 101025 97
nap 20 - - - - -
MIIeHAIA - - - - -
A%
TIICHATIA - - - - -
MIICHATA - - - - -
MIICHAA 80 14,6 197100 104760 92340 89

3arpathl Ui pacyeToB MPUBOJSTCS B COOTBETCTBUU C TEXHOJIOTHYECKOW KApTOW BO3JICIBIBAHUS
spoBoit mmeHnnBl B CeBepo-Kazaxcranckoit CXOC B 2022 roxy, u coctaBistior 125 600 Tr/ra mpu
OECCMEHHOM BO3ICTTBIBAHUH IMIITEHHUITHI (€KETOAHOE BHECEHNE MUHEPATTLHBIX YIOOPEHUH B PSIIOK, 00sI-
3aTeNbHOE MpUMEHeHNe (YHTUIINI0B U HHCEKTUIIUIOB 10 Beretanun), 1 107 100 Tr/ra — mpu Bo31eisI-
BaHWH B CEBOOOOPOTE (BHECECHUE YAOOPEHMS B TIap HA POTAIINIO), @ TAKXKE 3aTPATHI TI0 TIapy TPAIUITHOH-
HOMY (YEpHBIH), ¢ yIeTOM OCHOBHOTO BHECEHUS MUHEPAIBHBIX yaooperuit — 95 400 tr/ra.

O0cy:xxneHue

[lo npeaBapuTeNbHBIM JAaHHBIM, HPOBEICH-
HbIM ¢ 2015 1., OBUIO OTMEYEHO, YTO 3EPHOIMAPO-
BBIE CEBOOOOPOTHI C KOPOTKOH (2-X, 3-X MONBHEIE),
a TakXKe JUIMHHOW poTanuel (4-X, 5-TH TOJIbHBIE)
HE3HAYUTEIbHO MPEBOCXOAAT OECCMEHHBIE Moce-
BbI SIPOBOH MILIEHUIIBI, & B OT/AEIbHBIC F'OAbI PABHBI,
I10 OLIEHKE BbIX0Ja MpoayKuuu ¢ 1 ra mamxu. Ox-
HaKo ycTaHoBieHHas pazHuua B 1,1 — 1,7 1., Tak-
K€ BBIPKAETCA B 3HAUYUTEIHLHOM NPEUMYIIECTBE
3epHONApPOBOr0 CEBOOOOPOTA C IIMHHOW pOTaLH-
el o peHTabeIbHOCTH MPOU3BOJACTBA, T.K. €XKe-

3akiaouenue

TOAHbIC 3aTpaTbl Ha OECCMEHHOE MPOHM3BOJCTBO
SIPOBOM MIIEHUIBI HA OJHOM IIOJIE, 3HAYUTEIHHO
BBIILIE COBOKYIHBIX 3aTpar Mojel ceBoobopora,
BKJIIOYasl 3aTPaThl Ha MTapOBOE 110JIe. DKOHOMHUYE-
CKO€ TPEHMYILECTBO 36pHONAPOBBIX CEBOOOOPO-
TOB C YHCTBIM I1apOM, B Ka4eCTBE MPEIICCTBCH-
HHUKa COCTOUT B TOM, YTO HEI00Op ypoxkasi B roJ
MapOBaHuUs MEPEKPBIBACTCA NPUOABKAMHU YPOKacB
CENIbCKOXO3AUCTBEHHBIX KYJBTYDP, BBICEBAEMBIX
Ha HEM B TE€UYEHHE PsiJia JIeT.

CornacHO TONly4YeHHBIM pe3ylibTaTaM JKCIIEPUMEHTa, BBISIBICHO BHEIPEHHE W IPAaBHIBHOE CO-

OJIfoIeHre CEBOOOOPOTa, B CPABHEHHUH C OSCCMEHHBIM BO3JICIBIBAHIEM SPOBOU MIIIEHUIIBI, 00ECIICUUT
OOJIBIIMI BBIXOJ] 3€pHA C KKIOTO TeKTapa MallHH U 00ECIeYHT MOBBINICHHE PEHTA0SILHOCTH MPO-
n3BojicTBa. Hanbosee mpolyKTUBHBIMU MOJIEBBIMU CEBOOOOPOTAMH, 0OECIICYMBAIONIMHU B YCIOBHSIX
Ceepo-Kazaxcranckoir o0yracTi HanOOJBITHI BBIXOJ 3epHA ¢ 1 ra, SBIAIOTCS 3€PHOIAPOBBIC 4-X U
5-Tu mosibHBIE ceBOOOOPOTHL. OJHAKO OECCMEHHOE BO3JIENbIBAHUE SIPOBO IMIICHUIIBI 3aHUMAET OTIpe-
JICTICHHYIO HUITY B CTPYKTYpPE TIOCEBOB M CIIOCOOHO 00ECIIEUNTh €KET0THO CPEIHIO YPOIKAWHOCTh Ha
ypoBHEe 12 — 15 1/ra.
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Nudopmanus o puHAHCUPOBAHUU

Pabota BeimoHeHa B pamkax mporpammel [ MCX PK MPH BR10764908 «Pa3paborats cu-
CTeMY 3eMIICICITUS BO3JICIBIBAHMS CEIIbCKOX03SHCTBEHHBIX KYJIBTYD (3€pHOBBIX, 3¢pHOO0OOBBIX, Mac-
JMYHBIX U TEXHUYECKHUX KYJIBTYP) C IPIMEHEHHUEM DJIEMEHTOB TEXHOJIOTUHN BO3/IEIBIBAHUS, THU(PepeH-
IMPOBAHHOTO MUTAHUSA, CPEACTB 3aIIUTHl PACTEHUIH M TEXHUKHU JJISI pEHTa0eIBHOTO MPOU3BOJICTBA Ha
OCHOBE CPaBHUTEIBHOTO UCCIIEAOBAHUS PA3INIHBIX TEXHOJIOTHIA BO3/IEIBIBAHUS sl pernoHoB Kazax-
CTaHay.
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Abstract

The relevance of the research lies in the fact that with a rather high share of grain crops in the
structure of crops in the northern regions of Kazakhstan, the most important means of further increasing
the yield and gross yields of all agricultural crops is the development of science-based crop rotations,
as well as the possibility of permanent cultivation of spring cereals. Scientific research involved a
comparative study of grain-fallow crop rotations with a different number of fields (2, 3, 4 and 5 fields),
in comparison with the permanent cultivation of spring wheat, with an assessment of the impact on
productivity and economic efficiency under current production conditions. The research methodology
involved field laying experiments in a hospital, as well as a laboratory assessment of the productivity of
agricultural crops. According to the results of the study, the most optimal for the conditions of Northern
Kazakhstan are 4 and 5-field schemes of grain fallow crop rotations with a fallow share of 20 and 25%,
with an excess of grain yield per hectare of arable land by 1.1 —2.9 centners, and efficiency by 12 —51%.
The practical value of the research is to obtain reliable data on the optimal technology of long-term
cultivation of spring wheat in grain-fallow crop rotations, or permanent crops, with their potential use
by farms to increase production levels.

Key words: spring wheat; permanent sowing of wheat; grain-fallow crop rotation; productivity;
yield of grain per hectare of arable land; economic efficiency; agricultural technology of cultivation.
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Tyitin

KazakcTaHHBIH CONTYCTIK O0JIBICTaPBIHBIH €TICTIK CTPYKTYpajapbIH/a JOH I TaKbUIIAp IbIH YIIeCi 0Te
JKOFapbl OOJIFAHIBIKTaH 3ePTTEY MICEJIECIHIH ©3€KTLIIr, OapIIbIK aybUT MapyanIbUIbK, TaKbUIIapbIHBIH
OHIMILTITT MEH OHIMIH 9pi Kapaill apTTHIpyIbIH MaHBI3IbI KYPAIbl FHUIBIMHU JQIIEIIENTEH aybICTIAbI
eTiCTIKTI MEHTepy, COHJIall aK aybICTIAWThIH Ka37bIK TOH/I JaKbUIAApAbl ©cipy MyMKIHAITI. Feutbivu
3epTTeyep JoH/INap aybICIIalbl eTiCTIKTEepiHiH OipHente Typii erinaepin (2, 3, 4, 5 erinaep) 3epaenen
CaITBICTBIPHIN JKOpaMaliaybl, HaFbI3 OHIIPICTIK JKaFIalbIHIA OHBIH OHIMIIIITI JKOHE SKOHOMHKAJIBIK
TUIMUTITIHE ocep eTyiH Oaraman aybICIaWThIH JKa3[blK OMIalIbl ©CIpyMEH CalBICTHIPY. 3epTTey
omicTepi ericTik ToKipOWeHi cTalMoHapaa cajybl, COHIAl aK aybUl MapyallbUIbIK JaKbUIIaPBIHBIH
OHIMJIUTITIH JTa0opaTOpHSIIBIK Oaranaynel Oomxkay. 3eprreynep HoTmxkecinne Contycrik Kazakcran
JKaFTalbIHa €H THIMII TOH IIBIFBIMIBUTBIFEI OOMBIHIINA eTiHHIH TeKTapbhiHaH 1,1-2,9 1 TyciMi apTHIK KoHe
12-51% tuimpainiknen 4 xone 5 eringi 20 sxxone 25% map yneci 6ap JoHIINAp aybICTIalbl eTiCTIK cXeMa-
napel. XKypri3iireH 3eTTeynepiaiH MPaKTHKAIBIK KYHIBUIBIFBl Ka3AbIK OWIANABI KO  KBUIIBIK
KOJAMIBl JIOHAIMAp ayBICTIANBIETICTIK TEXHOJIOTHSIAphl HEMEece aybICIIaWThIH eTiHAepAe ocipy
OOMBIHIIIA aHBIK MATIMETTED ATy, OJIAP.IbI OH I PiC ACHIeHiH apTTHIPY YIIIiH (pepMepITiK KOJKaTbIKTapbIMEeH
BIKTUMAJIIBI KOJITaHYHI.

Kiar ce3nmep: a3k Oujaiil; aypICIaiTIH OWIal eTiHi; ISHAINap aybICIallbl eTICTIT1; OHIMIUTIK;
€TiHHIH TeKTapbIHAH JISH IIBIFBIM/IBUTBIFBL, SKOHOMUKAIBIK THIMJILIIIT; ©Cipy arpoTeXHUKACHL.
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AHHOTALUA

AHanM3 METeOpOJIOTHUECKUX TOKa3aTellell pernoHa CBUACTEIBCTBYIOT O YaCTBIX IPOSBICHHIX
3acyxd. B cBs3M ¢ 4eM BO3HHKAaeT HEOOXOIMMOCTh C BO3JICIBIBAHUEM 3aCyXOYCTOWYUBBIX KYIBTYD,
OJIHOM U3 KOTOPBIX SIBJSETCS HYT. B Hacrosiiee BpemMsi HyT OTHOCUTCS K IIECHHOM 3KCIOPTHOM KYIb-
Type. Ha ppiHKe ceMEeHHOT0 MaTepuaia 0COOBIM CIIPOCOM TOJB3YIOTCS KPYITHOCEMSIHHBIC COpTa HYTa.
BOCTpe6OBaHHOCTB B CCMCHaxX HYTa BLIZBIBACT HCO6XOJII/IMOCTI) B HOBBIX aJJalITUPOBAHHBIX K CTpPEC-
COBBIM (haKTOpaM Cpeibl, C BBICOKMM MPHUKPEIUICHHEM HIDKHETO 000a, BRICOKOYPOXKAWHBIX COpTax.
JlJ1s 5TOTO B CENIEKIIMOHHOM TIpoIiecce HEOOXOAUMO HCITONIF30BaTh UCXOIHBIA MaTepuall Pa3IndHOTO
9KOJIOTO-TeorpapUIecKoro MPOUCXOXK/ACHHS. B HacTosiee Bpems, B TOCYJIapCTBEHHOM peecTpe Pe-
cnyomukn Kazaxcran Haxonsarcs 12 copToB HyTa, palOHUPOBAHHBIX B Pa3IMYHBIX PETHOHAX CTPAHBI.
Bcero nuib 3 copra paioHMpOBaHBI B AKMOJIMHCKOM 00sacTh. [lepes cenekiimonepamMu CTOUT 3aj1a4a
B pa3pabOTKe U CO3JaHUU HOBBIX KOHKYPEHTOCIIOCOOHBIX COPTOB, BBEJICHNUE KOTOPHIX B IPOU3BOJICTBO
MO3BOJIUT CHU3HUTH JNEC(UIUT BBICOKOOCIKOBBIX KOPMOB. Llesb HACTOSIIEro MCCaeI0BaHUS COCTOSIIA
B U3yYEHHUH KOJUICKIIMOHHBIX COPTOOPA3OB [isi 0TOOpa HanboJIee IICHHBIX TeHOTHUIIOB ISl CO3/IaHuUs
COpPTOB, aJanTHUPOBaHHEIX K ycioBusiM CeepHoro Kaszaxcrana. OCHOBHBIM METOJOM IPHU CO3IAHUU
HUCXOOHOr'0 MaTepuralia ABJISICTCA BHYTPUBUI0BAsA FI/I6pI/IIlI/I3a]_II/I$I. POI[I/ITGJ'H)CKI/IC Tapbl HO)Z[6I/IpaIOT nu3
FCHOTHUIIOB Pa3HOTO KOJIOr0-reorpauuecKoro MPOUCXOKIACHUS, C BRICOKUMHU MOKA3aTEIIIMU XO3sIi-
CTBEHHO-IICHHBIX NPHU3HAKOB. B maHHOW pa0oTe MpHUBEICHBI Pe3ylbTaThl U3YUYEHHs KOJUICKIMH HYTa
C MIOMOIIIBIO (beHOTI/IHI/ILIeCKOI‘O 1 MOJICKYJIAPHOI'O CKpUHHWHIA. BLII[GJ'ICHI)I HCTOYHUKHN C KOMIIJICKCOM
XO3$II>1CTBCHHO-HGHHI>IX MPU3HAKOB.

KuioueBble cioBa: HyT; KOJJICKIUS, TPOAYKTUBHOCTD; KJIACTEP; 3aCyX0YCTONUHBOCTD;, YpPOKa-
HOCTb.
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Beenenne

I'enepanbnas Accambiess OOH B pesomto-
uuu 70/1 "IIpeobpazoBanue Hamero mmpa: Ilo-
BECTKa JAHA B 00JaCTH yCTOWYHMBOIO Pa3BUTHS Ha
nepuon 1o 2030 roma" nmpusHana, 4yTO JHMKBUJIA-
LUS] HULIETHl BO BCEX €€ MPOSIBICHUSX SIBISIETCS
caMoil BayKHOI TiI00aJIbHOM 3amayeil U OOHUM U3
HEOOXOIUMBIX YCJIIOBHH JUIsl yCTOHYHMBOTO Pa3BHU-
THSI MUpa. YUHUTBIBasl MMOTEHIMAI 3€pHOOOOOBBIX
KyJbTYp HpPH AOCTHXKECHUU HPEAyCMOTPEHHBIX
[ToBecTkoii aust neneit, ['enepanpHas AccamOies
OOH mnpososrnacuna 10 ¢espans BcemupabIM
JTHEM 3epHO0000BbIX. bbia momyepkHyTa ocobas
POJb 3epHOOOOOBBIX B YKPEIUIEHUH IPOAOBOIb-
CTBEHHOH 0€30MaCHOCTH U YJIyYLICHUHU MUTAHUS.
"3epH00000OBBIE MOTYT BHECTH 3HAYUTEIBHBIN
BKJIaJl B pelIeHHe MpobJIeM Troioja, HeloeJaHus,
9KOJIOTHUYECKHUX MPOOJIEM U YIy4LICHUS 30POBbS
yenoBeka" MmoAuepkHyn ['eHepallbHbII cekpeTapb
OOH Ilan I'u MyH Ha 68-i1 ceccun I'enepanbHoii
Accambnen OOH. HeoOxoammo yBenwmduuTh Ka-
YEeCTBO M KOJIMYECTBO MPOU3BOANMBIX IPOIYKTOB
nutaHus [ 1, 2].

AKTyanpHOM 3a1aueil B COBPEMEHHOM CEllb-
CKOM XO3SIIICTBE ABJISIETCSI COXpaHEHUH OMOpa3HO-
00pa3us KyJIbTYPHBIX pacTeHH. B mocienue roasl
pacrteT crnpoc Ha ceMmeHa HyTta. Hyt Bblmemsiercs

MartepuaJibl U METOAbI

B pamkax Hay4dHO-MCCIIEZIOBATEIHCKOTO TPO-
exkta MCX PK 2021-2023 rr. Ha 6a3e HIIL[ 3X
M. A.M. bapaeBa TpOBENCHBI HCCICIOBAHUS
100 KONIEKIMOHHBIX COPTOOOPA3IOB HyTa pas-
JINYHOTO TIPOWCXOXKJICHUSA. B cTaThe MpUBEICHBI
npeaBapurensubie ganapie 2021 1. [lo manHBIM
quarpaMMbl (puc. 1), B OCHOBHOM KOJIJICKIIUS
MpPEACTAaBICHAa NBYMs CTpaHamMud — 3To Munus
(40%), Upan (27%).

7%

27%

CoJiep’KaHHEM B CBOEM COCTaBe YTIIEBOJIOB, MUHE-
paJIoB, IEHHBIX BUTAMUHOB U IPYTHUX BaYKHBIX TTH-
TaTEJIbHBIX BEIECTB MOJE3HBIX AJIs 310pOBb [3].
benok HyTa oOnamaer Xopoled YCBOSEMOCTBHIO
[4] u sBRsSETCS MCTOYHUKOM HE3aMEHHUMBbIX aMU-
HOKHCIIOT, TAKUX KaK JIU3WH, TPUNTO(haH, BaJlH U
T.J. SIBAsISICH 3aCyXOyCTOMYUBOM KyJbTYypOH, HYT
criocobeH popMHUpOBaTh CTAOUIBHBINA ypoxkKail Ha
ceBepe Kazaxcrana. Xopolro pa3Butasi KOpHeBas
CUCTEMa IT03BOJISIET BIMTHIBATh BJary M3 riry0o-
KHX CJIOEB TTOYBBI. HYT BEICOKOTEXHOJIOTHYEH, TIPU
co3peBaHuU He ochlnaercs. CoaepkaHue Kpaxma-
JIa ¥ KUpa B CEMEHAX HyTa BBIIIE YeM B CeMeHax
Ipyrux 3epHo0000BBIX KynbTyp [5]. Ilmpoxoe
MIPUMEHEHUE HYT HaXOJUT B TMHUIIEBOH IPOMBIII-
JICHHOCTH JIJIS YAYUIIIEHUS palliOHa MTUTAHHS, TaK
KaK SIBJIICTCS] XOPOIIIeH allbTepHATUBOW KHUBOTHO-
My Oenky. HyT Takyke OCHOBHO# MHTPUAMEHT pa3-
JIUYHBIX HAIIMOHAILHBIX OJIIO]T, UCTIONB3YeTCs TIPU
BBINIEYKE KOHIUTEPCKUX n3aenuit [6].

Llenpro WCClIeIOBaHUS SIBISCTCS H3Y4YCHHE
KOJUISKIIMOHHBIX COPTOOPA3IoB it 0TOopa Hau-
0oJiee 1EHHBIX TeHOTHUIIOB JIsi CO3/IaHUSI COPTOB,
aJlanTHPOBAaHHBIX K ycioBusiM CeepHoro Kazax-
CTaHa.

[MoaroroBka Mok W 3aKIaJKa OIBITOB TPO-
BOJIMJIACH 10 COOTBETCTBYIOIIUM PEKOMEH/IAIIU-
ssm HIIIL 3X wMm. AWM. bapaeBa [7]. OcHoBHas
OTBaJIbHAsI 00paboOTKa TMpoOBeIeHA B CEHTIOpE Ha
25-27 cM. llpenmoceBHass oOpaboTKa BKIIOYACT
00b19HO 3aKkpeITHE Biaaru bUI-3 Ha 4-6 cM o 1o-
TpebHOCTH. BTOpas, TpeThs 00pabOTKH MTPOBOIH-
mu tockopesom KIIII-9, OIIT 3-5, va romyOuny
10-12, 12-14 cm o Mepe oTpacTaHHs COPHIKOB.

u MHgua

LLTED

H Adrasncran

B CpegHsemHoMOpba
B Hwnan A3

B Sguonia

u [peupn

u Horo-Bocr. Asme

Adpurn

Pucynok 1 - I'eorpaduueckoe mpoucxoxkaeHe cCOpTooOpasioB HyTa
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[ToceB MUTOMHHMKA TIPOBOIMIN B ONTHMAIb-
HbBIe cpokd - 16 mas cesukoit CCDK-7 Ha peko-
MCHIyeMYI0 TIyOWHY 3aIelkh ceMsH 4-5 cMm.
[Tnomanp AestHKH cocTaBuia 2M?, HOpMa BbICEBa
0,7 mute Bcxoxux ceMstH Ha 1 ra. CtaHmapTt — copT
IO06unelineiii. B TeueHnn BereTanmuu MPOXOKIe-
HHE OTHCNIBHBIX (ha3 pa3BUTHSA pacTeHUH (DHUKCH-
pOBaNCh (PESHOJOTHUSCKUMH HAOJIOICHUSIMHU.
Havano ¢a3er ormeuaercs, koraa 10 % pactennit
npuoOpeTaeT 4YepThl, CBOMCTBEHHBIC H3ydacMOM
(hopme, momHas ¢aza - 75%.

CTpyKTYypHBIM aHaJ W3 MPOBOJIWIA B TIEPHOJ]
co3peBanus 1o 30 pacTeHUSIM, YIUTHIBATINCH CIe-
IYIOIINE DJIEMEHTHl CTPYKTYPBI ypoOXKasi: CyXOou
BEC; BBICOTA PACTEHUS; YHCIO BETBEH MEPBOTO
TIOpPsIIKA; BBICOTA MPUKPETHICHUS HIDKHETo 000a;
4ypciio 0000B; Macca 0000B; YMCI0 CEMSIH U Macca
CeMsH ¢ ontHOTO pacteHus; macca 1000 cemsH [8].

VYdeTsl U OlleHKa KOJUIEKIIMU HyTa 10 KOM-
TUIEKCY XO3SIICTBEHHO-IICHHBIX MPU3HAKOB BBI-
MOJTHEHbI B COOTBETCTBHUM C METOJAMYCCKUMHU
ykazanusmu BUP [9]. Knacteprbiii ananm3 1o
KOMILIEKCY ~XO3SHCTBEHHO-IICHHBIX PU3HAKOB
MPOBOJIMIIN, coriacHo MeTtoauke Ward mo mpo-
rpamme IBM Statistics 20, B momyne K-Claster
Analysis, BXOIAIETO B CTAaTUCTHYCCKUI ITaKeT
SPSS [10].

B xome MONEKyISIpHO-TEHETUYECKUX DKCIIe-
PUMEHTOB TMPOBEACH OTOOp MO TeHY-KaHIUIATy
CaZnF-CCHC, xommpyemble OCIKH KOTOPBIX
BCTPEYAIOTCS y BCEX BUIOB dYKAPHOT U PETYIHPY-
IOT PEaKIHMIo U aJIaNTalHIo PACTeHUI K abnoTnye-
ckuM ctpeccam [11].

Jlnist IpoBe/IeHNs] TEHOTUTTMPOBAHUS HA OCHO-
Be SNP pazpaboranu npaiMepsl, MOCIeI0BaATEITh-
HOCTH KOTOPBIX TIPUBEACHEI B TabuIe 1.

Ta6n1/1ua 1- HOCHC}IOB&TCJ’ILHOCTL OJIMT'OHYKJICOTUAOB AJId TCHOTUIIMPOBAHUSA

HaszBanmue

Cuxksenc (5°-3°)

KATU-C21-SNP-F7 [ GAAGGTGACCAAGTTCATGCTCTCACATTTATCAACTTTCATCACAC

KATU-C21-SNP-F8 [ GAAGGTCGGAGTCAACGGATTCTCACATTTATCAACTTTCATCACAT

KATU-C21-SNP-R7 TGAGTTCACGTAAAATACCCAGAT

I'enorunupoBanne o0pa3uoB HyTa npoBoawin ¢ nomombio SNP ‘Amplifluor-like’ mapkepa
KATY-C21 [12], IILIP - mo ony6nukoBanHOMY npotokoiy Rickert A.M., 2004 [13].

PesyabTarnl

IToroano-knumatuueckue yciosusi B Ilop-
TaHIWHCKOM paioHe AKMOJIHMHCKON 005acTé co-
OTBETCTBYIOT PE3KO-KOHTHHEHTAILHOMY KIUMAaTy
TO/I30HBI 3aCYIIIHBON CTETIH.

B mae cymma ocaakoB coctaBmwia 12,1 MM B
CPaBHEHHWH CO CpPEJHMMH MHOTOJIETHUMH 3Ha-
gyeHusIMA 32,4 MM. [lOBEITIICHHBIE TeMITepaTyphI
BO3/yXa YBEIMYHIIN UCTIApEHNE U K Hadally Bere-
TallMM PAacTeHUH 3arac MpOJAYKTUBHOW BIaru 1o
napy Obul MUHUMaNBHBIM. [lo TemmeparypHOMy
pexuMy BecHa OblTa kapkas u cyxas. MroHp xa-
paKkTepHu30BajCs MHUHUMAIBHBIM KOJIHYECTBOM
ocankoB — 18,3 MM, 9TO HIKE CPEIHEMHOTOJICT-

Hee 3HadeHme Ha 21,2 mM. TeMmriepaTypa Bo3myxa
B MIOHE HAXOJWJIACh HA YPOBHE CPEHEMHOTOJIET-
HUX 3HaueHWU. Uroib Takxke OBLT KapKUM U CY-
xuM. OcaJKoB BBIMANIO HA 25,1 MM HIKE CpEITHUX
3HaueHui (Tabi. 2).

B miermom 3a mepmost BereTanuu 0CaaKoB BhITa-
70 Ha 53,1 MM HIDKE CpEeTHUX MHOTOJICTHHX 3Ha-
YeHUH, a TEeMIepaTypHBIN PeXUM OBLT BBIIIE HA
1,1°C. Ompeenenne BiIard B IOYBE 1O KyJIbTypaM
B TIEPHO/T IOCEBA pacTeHNH OBLTO Mpou3BeneHo 14
Mas, copepxanue Biard B 100 cM citoe movBHI co-
craBuiio 54,29 mMm.

Tabnuma 2 - ArpoMeTeopoorHiecKkre oka3aTenu, AKMOIHHCKas 00mactp, 2021 .

Ocanxu, MM Temmeparypa, °C

Mecsn (axTnye- cpenHee OTKJIOHe- | dakruue- CpeHss OTKJIOHE-
CKHe MHOTOJICTHEE HHE cKas MHOTOJICTHSISI HHE
Mait 12,1 324 -20,3 17,2 12,5 4,7
HWroHb 18,3 39,5 21,2 18,4 18,3 0,1
HUronb 31,9 57,0 -25,1 20,4 19,9 0,5
Asrycr 37,8 39,8 -2,0 18,7 17,4 1,3
Hroro 100,1 168,7 -68,6 18,67 17,0 1,67
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YcnoBus Beretanuu 3epHOO0OOBBIX KYJIBTYP
B 2021 romy O0bLTH kECTKUMU. BhIcOKHE TeMiiepa-
TypBI BO3/yXa M OTCYTCTBHE OCAJKOB, B TIEPUOJ
BETEeTAlNN PACTEHHH, IO-pPa3HOMY OTPa3HIUCh Ha
MIPOTYKTUBHOCTH 00Pa3IioB 3epHOO0OOBEIX.
OO0mast mMpoIOMKUTETHHOCTh BETETAIIMOHHO-
ro mepuoja y copTooOpas3IoB HyTa COCTaBHJa B
cpenaeM oT 87 10 126 gHeit. MaccoBble BCXOIBI
oTMedanuch Ha 13-16 cyTku, a iBeTenue Ha 35-38
CYTKH TTOCJIE BCXOJ/IOB B 3aBUCHMOCTH OT 00pasIa.
N3yueHue X035UCTBEHHO-1IEHHBIX MPU3HAKOB.
ITo xomIuiekcy XO034MCTBEHHO-IIEHHBIX IPH-
3HAKOB HanOoJee IepPCIeKTHBHBIMU OKa3aJNCh
COpPTOOOPA3IIBI, YPOKAHHOCTH KOTOPBIX MPEBBICH-
7a cTaHAapTHEIN copT FOOuneinsiii ot 3 mo 10 m/
ra. B neiaom no KoJUIEKIIMM MOKa3aTesn ypoKa-
HOCTH M3MEHSIINCH B TIpeenax ot 6 m/ra 1o 25 1/
ra. MakcumanbHas ypoKalWHOCTh y oOpasma u3
Wuamnu (ICC-1431). B rpynmy ¢ yposkaifHOCTBIO
MeHbIe 65% Bomwtu 18 coproodpasmos, mo 13
COpTOO0OpPA3IOB BOILIM B TPYMNIBI C ypOXKaifHO-
¢TI0 65-74% u 75-85%, B rpynmy 86-95% Bo-

mu 15 copToobpasnos, B rpymnmy 97-109% Bomum
18 coptoodpasmos u B rpymmy 110-129% Bommmu
14 copToo06pa3ioB. B BEICOKOYpOKAWHYIO TPYTIITY
(131-166%) Bomm 9 coproobpasmoB (Tadm. 3).
CopTo00pa3ipl, BOMIEAIINE B TPYIIITY BEHICOKOYPO-
YKAMHBIX SIBIAIOTCA MPETEHASHTAMHA TSI UCTIONb-
30BaHUs B CENEKIINH 110 TAaHHOMY TIPHU3HAKY.

B mpoumsBoacTtBe HyTa O0JBIIOE 3HAYECHHE
MMeeT TEeXHOJIOTHYHOCTHh BO3ZEIBIBAHUSA KYJIbTY-
pHI [14], HaxomsAmasCcs B TECHOH B3aWUMOCBSI3H OT
BBICOTHI PACTEHUS M BBICOTHI MTPUKPETUICHNS HIK-
Hero 000a. Ha BeICOTY pacTeHUH BIHSCT JKapKas
roroga. Poct cTebreii pacTeHnii Ipu 3TOM 3aMe]T-
nsercs [15]. B 2021 roxy BeICOTa pacTeHWi HyTa
13 00pa3oB MEXIYHAPOTHON KOJJIEKIIUHN BapbH-
poBana ot 31 cm mo 59 cm. Coproobpasier ICC-
7305, ICC-8740 (Adranucran), ICC-5337, ICC-
5613, ICC-14799, 1CC-1356 (Muans), ICC-1052
(ITakucran), ICC-15518 (Mopoxkko), ICC-2919,
ICC-13764 (HMpaH) OTIMYMINCH BBICOKOPOCIIO-
cThio - 50,3-59,2 cM, B TO BpeMsI Kak BBICOTA CTaH-
nmaptHoro copra KOOumnelnsnii coctasmia 49,3 cm.

Tabmuna 3 - KomtekunonHsle copToo0pasLbl HyTa, BBIACIUBILUECS 10 YPOXKAHHOCTH, AKMOJIUH-

ckag o0jacthb, 2021 r.

Ne CopTtoo0bpa3iibt [Tpoucxoxnenue YpoxkaifHOCTb, 11/Ta % K cTaHmapry

/1
1 ICC-1431 HNanus 25,3 166,2
2 ICC-13764 Upan 24,7 162,2
3 ICC-9586 Wnnus 242 159,0
4 ICC-15697 Cupus 22,4 147,1
5 ICC-2919 Upan 22,3 146,5
6 ICC-3218 Upan 21,3 139,9
7 ICC-2593 Upan 20,6 135,3
8 1CC-4533 Wnnus 20,0 131,4
9 ICC-9872 Adranucran 19,9 130,8

Bricora mpukperieHue HUXKHETo 000a Tak-
e SIBJISICTCS BaXKHBIM I10Ka3aTeIeM MPUTOAHOCTH
pacTeHHii HyTa K MEXaHH3WPOBaHHOW yOOpKe.
BricoTa npukperieHust HukHero 0oba y cTaH-
nmapra FOouneitnsrii cocraBuna 20 cM, B cpeHEM
o rpymnmne — 16 cMm. MuHUManbHy0 BBICOTY MpH-
KperuteHns: 600a B 9 cM moka3anu HECKOJIBKO CO-
pToobpasioB, MakcuMaibHyIO B 31 cM - copToo-
opazenr [CC-9402 u3 Mpana. Pacnpenenenue mo
TpeMm rpymmnam: B | rpynmy ¢ HHM3KOH BBICOTOM
MIPUKpEIIeHHs HIKHero 606a (5-10 cM) Bomum
11, Bo II cpennroro rpymry (11-15 cm) Bomm 51,
B III rpymmmy (16-31 cm) Bommu 38 coprooOpas-
1I0B. BrIcOoKoe mpuKperuieHne HKHero 600a oT1-
MEUEHO Yy COpTOOpa3sLoB U3 MEXIyHapOIHOH

kojutekuuu: Mpanckoro npoucxoxaenus - 1CC-
9402 (31,1 cm); 1CC-4418 (28,3 cm); ICC-2919
(26,7 cm); ICC-3946 (24,7 cm); ICC-13357 (24,1
cm); ICC-13599 (22,7 cm); u3 I'pertum - ICC-8515
(24,7 em); w3 Dduonmu - ICC-12886 (22,1 cm).
Jannpie copTooOpasIsl MOTYT OBITh UCTIONB30Ba-
HBI B CEJIEKIIUH TI0 TIPUTOTHOCTH K MEXaHU3HPO-
BaHHOW yOOpKe.

KpymHOCTh ceMsiH sBISieTCSl OJHUM W3 HaW-
0ojiee W3MEHYHMBBIX NPU3HAKOB M HAXOIUTCS B
3aBUCHMOCTH OT YCJIOBHH MHHEPaJLHOTO THTa-
HUS 1 OCOOCHHOCTEW Omonoruu pactenwii [16]. B
kiuMatnyeckux ycnoBusix 2021 rona macca 1000
CeMsIH BapbHpoOBasa B npezenax ot 66,8 no 342,6
T, 9TO B cpeaHeM 177 r. (Tabm. 4).
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MunnmansHas macca 1000 cemsiH - y oOpasia
ICC-12156 u3 banrmagema B 67 T., MAKCHMaJTh-
Has B 343 1. - y coproodpasma [CC-15435 u3z Mo-
pokko. Cpenusis mMacca 1000 cemsiH cranmapra
IO0uneiinbnii cocraBuna 236 r. Copok OIuH CO-
pTOO0OpPA3IOB COCTABMIM TPYIITy Menkux (1o 150

T), B cpeanroro rpymy (151-245 1) Bomim copok
JIBa COPTOOOPA3LOB, 1 B TPYIILY KPYITHBIX (CBBILIE
250 r) Bomwtm 17 coprooOpasnos. JlecsaTs copToo-
OpasIoB OKa3aIMCh OYEHb KPYIMHBIMU (CBBIIIE 285

T).

Tabnuma 4 - KoyiekiinoHHbie cOpTooOpasiibl HyTa, ByieauBInuecs mo macce 1000 cemsiH, Akmo-

JIMHCKas o0sacth, 2021 r.

No CopTo006pasis [Tpoucxox-nenne Macca 1000 cemsH, BererannonHusIii
n/n I. TIEPHUO/I, THEU
1 ICC-5435 Mopokko 342 109
2 ICC-7255 Wunus 333 114
3 ICC-15697 Cupus 317 101
4 ICC-7819 Upan 310 108
5 ICC-1194 WNupust 309 105
6 ICC-7272 Amxup 303 123
7 ICC-15518 Mopokko 300 111
8 1CC-5337 Nuanus 293 115
9 ICC-8318 Wunus 292 89
10 ICC-12947 Wunus 286 111

Takum 00pazoM, SIBJISISICH LEHHBIM HCTOY-
HUKOM KpPYIHO3EPHOCTH, JTaHHBIE COPTOOOpa3IIbl
SIBJIAIOTCA XOPOIIMM MaTepHalioM JUId CEJIEKIIUU
HyTa.

Knactepnslii ananus.

B cenexuny BaskHOH 3a1a4eid SBIsIETCS 0OTOOP
MEPCHEeKTUBHBIX (hopM pacTeHuid. st 9THX Lenel
BaYKHO MPOBOJUTH OLIEHKY MCXOJHOr0 MaTrepHuaia
C NPUMEHEHHEM METOJI0B MHOTOMEpPHOW CTaTu-
ctuku [17].

Kunacrepnsiii ananu3s no 8 X03siCTBEHHO LICH-
HbIM TpPU3HAKaM pa3Jeliil H3ydyaeMble COpTO-
o0paslpl Ha KJIacTepa C Pa3HOM CENeKIHMOHHOM
uenHoctsio. Kimacrepuzanus 100 KOIEKIIMOHHBIX
coproobpasioB 2021 roga u3yueHHUsS MOKa3aJIo
pazjesieHue Ha MATh KJIACTEPOB M0 CXOXKUM IPH-
3HaKaM BHYTPU KJacTepa U JTOCTOBEPHBIM pa3iiu-
YHSM C IPYTUMH Kiactepamu (puc. 2).

B I kmactep (tabn. 5) orHecens 13 copToo-
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OpasuoB ¢ Hu3kol maccoit 1000 cemsH, co cpen-
HUMHU TTOKA3aTeNISIMU MIPOyKTHBHOCTH, HO CO3pe-
BAIOIIUE PAHBIIC U3y4aeMbIX HA0OPOB 00pa3IoB
Ha 3 JHSA ¥ SBISIONIMECS TEPCHEKTUBHBIMU I10
OTJICJIBHBIM XO3SICTBEHHO-IICHHBIM MPU3HAKAM B
CEJICKIIMU HyTa. DTO COPTOOOPA3Ibl C HOMEpaMHU:
11121, 11198, 12155, 12726, 12886, 1356, 1398,
14799, 1923, 2580, 3761, 7150, 7305.

Bo II knacrepe oObemmHHIUCH 18 copToO-
OpasIoB CO CpeHEH BBIPAXKECHHOCTHIO KOMILJIEKCA
XO3SIICTBEHHO-LIEHHBIX MIPU3HAKOB, HO C BHICOKOU
ypoxkaiinocteto (17,5 cm): 10018, 10393, 10945,
11664, 12916, 13764, 1431, 16207, 16374, 1710,
1715, 4533, 4918, 4991, 6802, 867, 8740, 9434.

III xnactep comepkuT 13 BBICOKOPOCIBIX CO-
PTOOOPA3IOB, OTIUYUBIINXCS KPYMHO3EPHOCTHIO
u Maccoii cemsiH ¢ pactenus (10,8 r): 1194, 12947,
15294, 15435, 15518, 15697, 3776, 5337, 5434,
7255, 7272, 7819,8318.
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Pucynoxk 2 - Jleaaporpamma KilacTepHu3aIiii COPTOOOPA3IOB HyTa
MO OCHOBHBIM XO3SIICTBEHHO IIEHHBIM MPH3HAKAM

B campbiit MHOTOUMCHIeHHbIN [V KitacTep BoI-
1 46 copTooOpasna. B aToM kimactepe B OCHOBHOM
CpeaHHe W HHU3KHUE MMOKA3aTeN MPOTyKTUBHOCTH:
cpemHsis ypoxaitHOCTh (14,2 1/ra), BETBUCTOCTh
(1,6 mmT.), BEICOTA MPUKPEIICHUS HUXKHETO 000a
(16,1 cwm), BeicoTa pactenus (41,3 cm), Komw-
YeCTBO CeMsH C pacTeHus (41,7 mT) U cpemHUM

co3peBaHueM. D10 cienyroomue Homepa: 10399,
1052, 1098, 11584, 1161, 12654, 12824, 13219,
13357, 13628, 1392, 14051, 14815, 15510, 15567,
15614, 16261, 16269, 16915, 1915, 2065, 2720,
2969, 3218, 3325, 3421, 3631, 3946, 4418, 4463,
4495, 4567, 5383, 5613, 7413, 7867, 8621, 8752,
8855, 8950, 9402, 95, 9586, 9590, 9755, 9872.

Ta6nnua 5 - Tloka3zarenu XO3HﬁCTBeHHO—HCHHLIX IIPU3HAKOB COpT006p8.3LIOB HYyTa IO IIAATU KJIACTC-

pam, AkMoirHCKast 06mactb, 2021 1.

[TokazaTenb Knacrep Cpennee SE
1 2 3 4 5
BererannoHHbIi 100* 103 107* 104 103 103,4 1,2
NIEPUOJI, JTHU
YpoxkaitHOCTb, 1/Ta 11,2* 17,5* 13,1 14,2 15,1 14,2 1,1
BricoTa pacrenuii, cm 41,6 39,8% 45.5% 41,3 42,0 42,1 1,0
BerBucrocTts, 1T 1,9*% 1,6 1,8 1,6 1,9% 1,76 0,1
Bricora npukper. 15,9 14,3* 15,2 16,1 18,7* 16,0 0,8
HIDKHEro 600a, cM
KonuyectBo ceMsH 49,8%* 38,1 37,3 41,7 32,2% 39,8 3,2
C pacTeHwsl, IIT.
Macca cemsaH 4.2% 7,4 10,8* 6,1 7.8 7,3 1,2
C pacTeHus, T.
Macca 1000 cemsn, T. 91* 193 303%* 143%* 247* 195 41,7
[Mpumeuanwue: SE - CrannaprHas omuOka. 3BE3m0ukamul (*) OTMEUEHBI JaHHbBIE C JIOCTOBEPHBIMH
pa3IMUYMsAMU OT CPEHMUX 3HAUYEHUH B Kaxkaoi cTpoke (p<0.05)

71



C.CEM®YAAVH ATBIHAAFBI KA3AK ATPOTEXHUKAABIK YHUBEPCUTETIHIH, FBLABIM JKAPIITBICH No 4 (115) 2022

V xnactep oosenmamI 10 copTOOOpa3IoB C
BBICOKUM TIPHUKpEIICHHEM HIDKHEro 000a, mMme-
IONUX CpeIHHEe ToKa3aTeNd TPOAYKTHBHOCTH:
1083, 13187, 13599, 2072, 2593, 2919, 4841,
6571, 8515, 9848. JlaHHBIN KJIacTep MOXKHO CUH-
TaTh TIEPCHEKTHUBHBIM MO PSAAY XO3SHCTBEHHO-
LIEHHBIX TTPU3HAKOB JJISI HCITOJIb30BAaHUS B CElleK-
IIMOHHOM MPaKTHKE.

Taxum 00pa3om, B pe3yibTare KIacTepu3allunu
HCCIIEA0BAHUM IO KOMILIEKCY X031CTBEHHO-1EH-
HBIX TIPU3HAKOB yAAJIOCH 3PGEKTHBHO CTPYIIIH-
poBatb cOpTOOOpPA3IIHl HyTa, UTO MOITBEPKIAECTCS
COOTBETCTBUEM C TPAJAUITMOHHOMN OLIEHKOMH.

Hcnonvzosanue MoNeKyIAPHBIX MAPKEPOS

B nocneaee BpeMs 17151 BCECTOPOHHUX UCCITE-
JIOBaHWW BCE dYalle MPUMEHSIOT MOJIEKYISIpHBIC
CKPUHMHTH, HalpaBJeHHbIE Ha TEHETHYECKYIO
nneHTuduKanmo mo Mapkepam [18]. Momeky-

TSpHAs OIEHKa TEHOTUIIOB HyTa MPOBOJMIACH C
TTOMOIIBI0 pa3paboranHoro panee ‘Amplifluor-
like’ SNP monexymspraoro mapkepa KATY-C21,
paspaboranHoro Ha ocHoBe reHa CaZnF-CCHC
KOTOPBIH KOHTPOJUPYET PEaKINio pacTeHHH 00e-
3BOXKHBAHHE U 3aCYXY.

I'eHOTHIIMPOBaHNE TTO3BOJMIIO HAYATh padOTy
M0 WACHTU(UKANNN YCTOWYUBBIX TCHOTHIIOB, H
M0 pa3fiefieHHI0 COPTOOOPA3IOB HA TOMO3HUTOTHI
W TEeTepPO3HUroThHl. VICIIoNb30Bai MOJEKYJSIpHbIE
Mapkepsl SNP Amplifluor-like, ananu3 mpoBoau-
71 Ha ripuoope s mposeaeHus [P B peanpHOM
Bpemenn "QuantStudio7 Flex Real-Time PCR
System" ¢upmer Thermo Fisher Scientific, CILIA.
PaboTy 1m0 TeHOTHTTHPOBAHMIO HA JAHHOM IPHOO-
pe TIPOBOIWIIM B TUTaHIIETaX Ha 96 00pasmos (Pu-
CYHOK 3).

Arenms 2

nag

Annerns 1
Pucynok 3 - 'enoTunupoBanne oO0pa3iioB HyTa
¢ mapkepoM KATVY-C21 B manmeTax Ha 96 00pa3ios

Oobcyxaenue

AHanu3upysi paHee NpPOBEIEHHBIE HCCIENO-
BaHUSI MOXKHO NMPHIATH K BBIBOAY, YTO BBICOKUH
poBenb skcnpeccun rena CaZnF-CCHC y 3acy-
XOYCTOWYHMBBIX U BBICOKOYPOXAWHBIX T€HOTHIIOB
MO3BOJIMI UACHTU(PHULIUPOBATH UX B Ka4eCTBE I'O-
MO3UTOTHBIX 00PAa3IOB M0 aJIeNo ‘aa’(KpacHbIe
KpyxKH). CKpHHUHT yKa3all Ha pa3aeieHue TeHOo-
tunos mno amwiensim mapkepa KATY-C21 takum
00pazoMm, 4TO y HyTa BBICOKOYpOKaliHbIe 00pa3Lbl
- IO0uneinsiii, ICC-1431, ICC-13764 u ICC-9586
MposiIBUIIM ce0si KaK TOMO3WTOTHI ‘aa’, a MeHee
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sz

npoaykTuBHbIe 00pasipsl - [CC-15435, ICC-1194
n ICC-1923 okazanuck romo3uroramu ‘bb’. He-
koTopbie 00pasipsl - [CC-2919, ICC-15697 u ICC-
13628 ObuIM MpeCcTaBIeHBI TETEPO3UTOTaMu ‘ab’
o mapkepy KATY-C21.

Takum 00pa3om, B pe3ylibTaTre dKCIIEPUMEH-
TOB 10 TEHOTHIIMPOBAHUIO MOJEKYISPHBIA Map-
kep KATY-C21 okazaincs BecbMa 3(hekTHBHBIM
JUISL BBIZIGJICHUSI IPOIYKTUBHBIX 00pa3oB HyTa 110
reny CaZnF-CCHC u ero MOXHO UCIIOJIb30BaTh B
MPAKTUYECKOHN CEJIEKIUH.
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3akia0ueHue

W3ydenne KomIeKuu copTooOpas3IioB HyTa B
TTOJIEBBIX YCJIOBHUAX TPOBOIMIOCH C IENBIO JIANb-
Helimero otbopa Hamboyiee MEHHBIX (GopM IS
CO3/1aHMsI HOBBIX COPTOB. BhIneneHHbIe 00pa3ibl
TIPOSIBUITN BBICOKHME TTOKA3aTeNN MPOAYKTUBHOCTH,
W 3TO TIO3BOJISIET C/IETaTh BBIBOJI, YTO MTOYBEHHO-
knumaTrdeckue ycinoBusi Ceseproro Kazaxcrana
OJIArOTIPUATHBI JJI1 BO3EIBIBAHHSI COPTOOOpa3-
110B ME&XTYHAPOIHOM KOJUIEKIIUU HyTa. B pe3yiib-
TaTe W3yYeHUS KOJUIEKIIMOHHBIX COPTOOOpPa3IoB
HyTa BBIICTHIINCE:

- ICC-13764, ICC-2919, ICC-1431, ICC-
9586, ICC-15697, ICC-9872 ypoxaitHOCTh KOTO-
pBIX Oka3anachk Ha 3-10 11/Ta BIIE CTAaHAAPTHOTO
copra KOOumneitHbIii;

- ICC-7305, ICC-8740, ICC-5337, ICC-5613,
ICC-1052, ICC-15518, ICC-2919, ICC-13764 or-
JUYUIUCH BBICOKOPOCIOCTHIO - 50,3-59,2 cwMm;

- 8 copTo00pa3IoB MPOSBUIA BBICOKOE TPH-
kperieHue HikHero 606a ICC-9402 (31cm), ICC-

Nudopmanus o puHaAHCUPOBAHUU

4418 (28 cm), ICC-2919 (26 cm), ICC-3946 (24
cm), ICC-13357 (24 cm), ICC-13599 (22 cm), ICC-
8515 (24 cm), ICC-12886 (22 cm).

- ICC-5435, ICC-7255, ICC-15697, ICC-
7819, ICC-1194, ICC-7272 ¢ maccou 1000 cemsa
303-342r.

- IO pe3yibTaTaM KJIACTEPHOTO aHalIN3a, CTO-
UT 3HAYUTENIBHO YIENATh BHUMAHUE DPACTCHUSIM
HyTa U3 MEPBOT0, TPETHETO U ISITOTO KJIACTEPOB,
KOTOpPbIC PEKOMEHAYIOTCS Ul BKIIOUCHHS B T'U-
OpuaH3aIHIo.

- IO pe3yjibTaTaM MOJICKYJISIPHOTO aHaJH-
3a, BBICOKOYpOXKaitHble 00pa3ipl - KOOmmenHsIid,
ICC-1431, ICC-13764 u ICC-9586 mposBuiu
ce0s1 KaKk TOMO3UTOTHI ‘aa’ YTO yKas3bIBaeT Ha UX
3aCyX0yCTOWYHBOCTb.

[Tonmy4eHnHble pe3yabTaThl MOXKHO MPUMEHSThH
JUIsl BBIBEICHUS COPTOB C Haubosiee BOCTpeOOBaH-
HBIMH XO3SICTBEHHO-LICHHBIMU IIPU3HAKAMH.

JlarHas paboTa BEITIOJNIHEHA B paMKax I[IporpammHo-1iesieBoro (puHAHCUPOBaHUS MUHHCTEPCTBA

cenpckoro xo3siictBa PecryOmmkm Kazaxcram BR10765000 «Co3zmanne BBICOKOTTPOIYKTUBHBIX CO-
PTOB U THOPHIOB 3epHOO0OOBEIX KYJIBbTYP Ha OCHOBE JOCTIKEHUS OMOTEXHOJIOTHH, TeHETHKH, (Pr3mo-
JIOTHH, OMOXUMHH PACTCHUHN JUIA YCTOWYMBOTO WX MPOU3BOJICTBA B PA3INYHBIX IOYBEHHO-KIIMMaTHYe-
ckux 30Hax Kazaxcranay.
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Tyiiin

Kazipri aybur mapyambUIbIFBIHAAFEl ©3€KTI MIHAETI - MOJIGHHW OCIMIIKTEpIIiH OHOSPTYPIILIIriH
caktay. AWMAaKThIH METEOPOJIOTUSIIBIK KOPCETKIIITEPIH Talfay HOTHXKECI KYPFaKIIbLUIBIKTBIH KHi
Kkepinic OeperiHiH kepcerei. OcblFaH OaiIaHBICTHI Ka3ipri Ke3/ie Oarasibl SKCIOPTTHIK JTAKbLIFa aliHa-
JIBITT OTHIPFaH HOKAT IaKbUIbIH 6Cipy KaxkeT. HOKaTThIH TOMEHT1 OypIIIaKKaINThIH OCKiHY OHIKTIT1 JKOFaphI
JKOHE CTpece paKkTopiapblHa TO3IMII ipi TYKBIMJIBI COPTTApHI CYpaHbICKa ne. Hokat qoHiHe CYpaHbICTHIH
apTysl )kaHa OediMzenTim coprrapabl KaxeT ereai. Kasipri yakeitra HOKaTThiH 12 copthl Kazakcran
PecniyOnukacbiHbIH MEMIIEKETTIK peecTpiHAe TIPKENreH, pechnyOJuKaHbIH SpTYpil alMakTapbiHIa
ayJaHJacTeIpbUIraH. Ayl AKMolla OOJBICBIHAZ 3 COpT KaHa ayaaHaacThipbuiraH. CopTrapibiH
TEHETUKAJBIK aTyaH TYPJIUIITIH KEHEUTY VIIIH CENeKITHAIA SPTYPIIi IKOJIOTFSUTBIK-TeOTPAPUSITBIK IIBIFY
TEeriHiH 0acTarKbl MaTepHasblH Maianany KaxeT. MiHaeT — xaHa 0ocekere KaOiIeTTi CeNeKITHSUTBIK
ozipyieMenepal Kypy, OJapibl JaKbUIFa €Hri3y Mai a3bIFbIH/a aKybl3 TAlIIbUIBIFbIH a3aiTallbl
JKOHE aJaMapiblH TaMaKTaHybIHJa OHaW CIHETIH aKybI3Jlbl MaiijanaHajbl. bacTamkel MarTepHasibl
KYPYZABIH HETI3Ti 9ici - Typ 1miiiK OymaHaacTeipy. ATa-aHaJbIK KYITap albICTaFbl 3KOJOTHSITBIK-
reorpadusIIbIK (opManapiaH TaHAaIbI alblHAABI, OYJI Te3iMIi TeHep/Ii TachMaiiayFa MYMKIHIIK
Oepeni. byn xyMmbicTa (PEHOTHIITIK JKOHE MOJICKYJIAIBIK CKPUHUHT KOMETIMEH HOKAT KOJUICKIIUSCHIH
3epTTEY HOTIIKENEPI )KOHE KYPBUIBIMJIBIK Ty JACPEKTEpi OSpiireH, mapyamibuibiK-0aralibl Oenriiep
KeleHi 0ap ke3aep aHbIKTanaAbl. by 3eprreyaid MakcaTbl ContycTik Ka3akcTaHHBIH jKaF1aiiapbiHa
OeifiMeNnTeH COpTTapAbl KYPY YIIIiH €H KYH bl TeHOTHITTEP/Ii TAHAY YIIiH KOJUIEKITUSITBIK COPTYITLIepIi
3epTrey OOIIbl.

KiaT ce3nep: HOKAT; KOJUIEKIUS; OHIMIUIIK; KJIacTep; KYpFaKIIbUIBIKKA TOIIMALIIK; OHIM.
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Abstract

The biodiversity preservation of cultivated crops represents the important task in modern agriculture.
Analysis of meteorological data in the experimental region indicates for frequent occurance of drought.
Therefore, chickpea plants can be grown in the region making this crop valuable for seed production
locally and for export. Chickpea varieties with large seeds, low height to the first pods and high tolerance
to drought stress are in demand. New and better adapted cultivars of chickpea are required based on
the rising interest of commercial agricultural farmers. Currently, in the state register of the Republic
of Kazakhstan there are 12 varieties of chickpea, zoned in different regions of the country. And only
3 varieties are zoned in the Akmola region. To expand the genetic diversity of chickpea, germplasm
collection with various ecological and geographical origin is strongly required for further breeding
program. The agricultural strategy deals with the production of new competitive chickpea breeding
lines, and their introduction in agriculture can manage for the reduction of the protein deficiency in
animal feed and in human nutrition. The main method for the initial germplasm evaluation and selection
will produce new breeding lines via intraspecific hybridization. Parents were selected from the diverse
ecological and geographic checkpea germplasms with potential transferring of genes involved in stress
tolerance. This paper presents the results of structural analysis data in chickpea germplasm collection
using phenotypic and molecular screening. The genetic resources of chickpea with important economical
traits were identified. The aim of this research was to study of chickpea germplasm collection to identify
and evaluate the most valuable and important genotypes for further production of new varieties adapted
to environment of Northern Kazakhstan.

Key words: chickpea; drought tolerance; collection; productivity; cluster; yield.
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Annotation

Polyunsaturated fatty acids account for 3.3% of the human diet in the daily market. Despite
the growth in the range of mayonnaise over the past year, the problem of manufacturing domestic
mayonnaise of a balanced composition that meets all the requirements for this type of product remains
relevant. A comprehensive multi-level approach to assessing the nutrition of the Kazakh people revealed
a wide range of nutritional status disorders. In particular, these include the consumption of animal fats
and deficiency of polyunsaturated fatty acids. Polyunsaturated fatty acids are indispensable nutritional
factors and their composition should correspond to 3-4% of the energy value of the diet.

This article presents options for the development of mayonnaise with a balanced composition.

A new functional mayonnaise product with a balanced composition of ®-3 and ®-6 fatty acids has
been developed based on a mixture of vegetable oils (sunflower, linseed, and safflower) with a balanced
composition of polyunsaturated fatty acids.

The main physico-chemical parameters and fatty acids of a sample of a mixture of vegetable oils
were determined. Humidity was determined by drying to constant weight, the mass fraction of oil
according to Soxhlet, pH indicators - by the potentiometric method according to GOST 31762-2012.

Based on the results of studies, taking into account the physicochemical parameters and biological
properties of vegetable oil, it was found that when a new type of mayonnaise with high nutritional and
biological value is obtained, human nutrition is not disturbed during use. The use of vegetable raw
materials in the production of new mayonnaise with high nutritional and biological value expands the
range of this type of product, increases its biological value and extends its shelf life.

Key words: vegetable oil; safflower oil; flax oil; sunflower oil; fatty acid composition; mayonnaise.

Introduction

Proper nutrition is one of the most important Mayonnaise, mayonnaise or other sauces,
principles in maintaining a healthy lifestyle. The which comprise a large part of the diet, are in high
main way to prevent and treat many diseases demand to study the composition of fat-containing
and allergic reactions in the human body is to  condiments and make them as healthy as possible.
pay attention to the quality and combination Products with physiological value and high value
of consumed food. The quality of food should . mayonnaise, sauces are quickly absorbed by

take into account the individual indicators of the body and are characterized by excellent taste
the components and their compatibility. Due to  quality indicators [2].

this, recently, the world has been paying a lot Being highly nutritious and physiologically
of attention to the issues of rational nutrition of valuable products, mayonnaises and sauces are
people of all ages [1]. casily absorbed by the body and have excellent
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taste properties. They increase the nutritional
value of sandwiches, meat and vegetable products
and are widely used both in home cooking and
public catering [3,4].

In addition, currently produced mayonnaise
products do not fully meet the requirements for
fat and watery, milky content. Besides, according
to the medical indicators of many people, the
consumption of fatty products - mayonnaise is
restricted due to the high value of components such
as egg products, sugar, vinegar, salt and spices.
It is also important that mayonnaise has a short
shelf life. The limited shelf life is primarily based
on the quality of fatty raw materials and other
components included in mayonnaise products,
as well as the technology of their extraction and
purification.

In short, increasing the quality of mayonnaise
is not only modern equipment and new technology,
but first of all, a set of correct and scientifically
based components, which, in combination
with special additives, provide physiologically
complete mayonnaises and dietary, therapeutic and
purposeful sauces with taste indicators according
to the consumer's habits. should [4].

The physiological need for the total number
of polyunsaturated fatty acids is 6-10% for adults,
and for children - 5-14% of daily caloric intake.
Let's say that the physiological need for -6 fatty
acids is 8-10 g per day for adults. Daily diet is
5-8% of calories, and ®-3 fatty acids are 0.8-1.6
g. makes up 1-2% of calories consumed with food
throughout the day. The optimal ratio of ®-6 to
-3 in the daily diet of fatty acids (5-10):1 [5, 6].

The world of vegetable oils is very diverse,
each oil has its own special set of nutritionally
important nutrients and biologically active
substances. The most valuable vegetable oils

Materials and methods

The studies were carried out in the laboratory
of the Kazakh National Agrarian Research
University (KazNARU) at the Department of
Technology and Safety of Food Production, in
the Kazakh-Japanese Center at KazNARU, in the
laboratories of Erkin Talgam LLP.

To achieve this goal, a mixture of 3 types of oil
was made: sunflower, safflower, flax. The obtained
samples were tested for quality indicators. Further,
this mixture became the basis for obtaining "home"
mayonnaise.

The object of research was a mixture of
domestic vegetable oils: sunflower, safflower,
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include linseed, juniper, cedar, mustard, sunflower,
olive, pumpkin, grape, watermelon, sesame,
soybean oils, which are characterized by a high
content of essential polyunsaturated fatty acids, a
wide spectrum of biologically active compounds,
and a good taste. It should be mentioned here the
vegetable oils obtained from medicinal plants
(rosehip, dogwood, viburnum, blackcurrant,
borage, evening primrose), which are used as a
pharmacological preparation or to increase the
biological value and functionality of traditional
edible oils.

However, it should be noted that the fatty
acid composition of many vegetable oils is
distinguished by the predominance of certain
fatty acids and the presence or absence of others.
In recent years, a new technology using genetic
engineering techniques to produce these fatty acids
has become widespread. However, due to the lack
of information about the absence of harm to the
human body in society, a negative attitude towards
genetically modified products was formed. The
advantage of mixed oils is that the vegetable oils
included in their composition belong to traditional
food products, there are no negative reactions in the
body, and their production is more economically
efficient [7].

Theadvantagesofblended oilsarecharacterized
by the fact that the vegetable oils included in their
composition are included in the composition of
traditional food products, the absence of negative
reactions on the body, and the efficiency of the
economic conditions of production [7].

The purpose of this study is to study
the qualitative characteristics of homemade
mayonnaise made from a mixture of vegetable
oils.

linseed and "Home" mayonnaise made from a
mixture of these vegetable oils.

The preparation of mayonnaise sauce was
carried out as described below. Water, salt, sugar,
were pre-mixed until a homogeneous solution
was formed and heated to 80-85°C, followed by
holding for 10 minutes and cooling to 60°C. Then
the egg product was added. The resulting solution
was kept at a temperature of 60-65°C for 3
minutes. Further, parts of the mixture of vegetable
oil were slowly added to the resulting solution
with simultaneous stirring. After mixing, acetic
acid, previously diluted in prescription water in a
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ratio of 1:8, was added to the product. The product
was then stirred and homogenized.

Indicators of oxidative damage in the mixture
of vegetable oils were determined according to
GOST 31933-2012 [9] and GOST 26593-85.

Determination of the composition of fatty
acids by gas chromatography and sample
preparation based on conversion of fatty acid
triglycerides to their methyl esters and their gas
chromatographic analysis of the mass fraction of
individual fatty acid methyl esters to their sum
determined according to their sum". Methyl ethers
have a lower temperature than the primary acids,
which greatly simplifies chromatography.

Preparation of a vegetable oil sample: 2-3
drops of the analyzed vegetable oil sample were
dissolved in 1 ml of hexane. 2 M sodium methylate
in methanol was added to 50 pl of dissolved

Results

sample and mixed for 1 min. Then the reaction
mixture was stabilized for 15 minutes, centrifuged
for 10 minutes, and chromatographic analysis was
carried out.

Chromatography was carried out in a DB-23
capillary column at an evaporator temperature
of 200°C and a detector temperature of 240°C.
Carrier gas (mobile phase) nitrogen, consumption
80 ml/min.

According to GOST 31761-2012 [9],
organoleptic and physicochemical indicators were
determined in mayonnaise .

Moisture was determined by the method of
drying to a constant mass, the mass fraction of
oil was determined by Soxhlet, and Ph indicators
were determined by the potentiometric method
according to GOST 31762-2012 [9].

The obtained results show the feasibility of using a mixture of vegetable oils in the production of

mayonnaise to solve the problem of ensuring the balance of products in terms of fatty acid content,
especially in terms of the content of ®-3 and m-6 fatty acids. In the diet of a healthy person, the ratio of
-3 fatty acids to -6 fatty acids should be 1:10. In terms of preventive diet and therapeutic nutrition,
the ratio of -3 to -6 should be 1:5 or even 1:3 for a positive physiological effect. Analysis of the actual
nutrition of the world population shows that the ratio of general polyunsaturated fatty acids should
be exactly 1: 10-1: 30. The problem of polyunsaturated fatty acid deficiency can be solved by the
production of biologically active mixtures (media) containing essential fatty acids and their use for
therapeutic and preventive purposes.

Discussion
Sunflower, safflower, and linseed oils were used in the research in a ratio of 80:15:05.

Table 1- Qualitative indicators of the mixture of vegetable oils

Indicators of oxidative damage Norm* Do not mix
1 2 3

Acid number, mg KOH/g, not much Not more than 0.6 0.45+0.03
Active oxygen peroxide, mmol/kg - 2.40+0.19
Mass fraction of volatile substances - 0.060+0.00003

and moisture %

Note: * - Order of the Customs Union Commission dated 09.12.2011. CU TR 024/2011 approved
by decision No. 883, 1 appendix.

The resulting clear, oily, yellow, sediment-free
liquid with a slight taste and smell was studied
according to quality indicators (table 1), fatty acid
index (table 2).

The acid value indicates the edibility of oils

extraction, processing and storage of this product,
it is oxidized by atmospheric oxygen, which leads
to deterioration of the nutritional value of the oil.
According to the given example, the amount of
acid in the mixture is more than normal 0.45(+0.03)

and indicates the content of free fatty acids, which
indicate deterioration of oil quality and loss of
freshness.

Peroxide number is the most important
chemical indicator of vegetable oils. During the

mg KOH/g, and the amount of hydrogen oxide was
2.40(£0.19) mmol of active oxygen/kg, which, in
turn, made the obtained oily mixture " Showed
suitability for use to obtain "Home" mayonnaise.
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Table 2- Fatty-acid composition of the mixture of vegetable oils

Fatty acid name Indicators
1 2

Saturated fatty acids, % 10,613
C16:0 Palmitic acid 6,080
C18:0 Stearic acid 2,886
C20:0 Arachinic acid 0.170
C22:0 Begenic acid 1,477
Monounsaturated fatty acids, % 10,966
C16:1 Palmitoleic acid 0.048
C18:1n9c Oleic acid 10,625
C20:1 Eicosenoic acid 0.292
Polyunsaturated fatty acids, % 78,422
C18:2n6c¢Linoleic acid 74,964
C18:3n6 Y-linolenic acid 0.092
C18:3n3Linolenic acid 3,366

The biological activity of PKM is not uniform.
High activity is shown by linoleic acid, and the
activity of linolenic acid is 8-10 times less. Among
essential fatty acids, linoleic acid is particularly
important for the human body [8].

As shown in Table 2, the fatty-acid
content of the mixture of vegetable oils was
74.964+0.092=75.056% (C18:2n6c¢Linol,
C18:3n6 Y-linolene), and ®-3 fatty acids was
3.366% (C18:3n3 Linolene).

Later, this obtained sample became the basis
for obtaining "Home" mayonnaise.

Mix water, salt, granulated sugar, and food
additives to a homogeneous mass, heat to 80-85°C,
then hold the mass for 10 minutes and cool to 60°C.
Then we add raw eggs. We keep the resulting mass

Table 3-Results of organoleptic index (tasting)

at a temperature of 60-65°C for 3 minutes. After
that, we slowly add the vegetable oil mixture to the
obtained mass in parts. Add acetic acid mixed with
water in a ratio of 1:8 according to the previous
recipe to the well-mixed mass. After adding all the
ingredients, mix well and homogenize.

As a result, "Home" mayonnaise with a
balanced fatty acid composition with a mixture of
vegetable oils was obtained.

The organoleptic and physico-chemical
indicators of the finished product were determined.

According to tasters, the finished sample of
"Home" mayonnaise had a characteristic cream-
yellow uniform color, creamy texture, and unique
smell.

Index name Standard according to GOST Product Description
31761-2012 Taster #1 Taster #2 Taster #3
1 2 3 4 5
Appearance, Smooth creamy product; Smooth Smooth Smoothly
consistency inconspicuous air bubbles are creamy and creamy and creamy and
allowed. slightly jelly slightly jelly with few air
consistency consistency bubbles
Taste, smell | The taste is slightly bitter, sour, Sour, with It has a bitter, | It has a slightly
and has the taste and smell of a smell of sour, acetic bitter, acetic
added aromatic compounds mustard and acid smell acid smell
acetic acid
Color White to creamy-yellow color, | Creamy yellow Creamy Creamy
uniform throughout the mass or yellow, yellow,
based on aggregated lobules uniform uniform
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Physico-chemical indicators of "Home" mayonnaise are shown in table 4. According to the table,
fat content was 51.3%, and moisture content was 25.05%.

The composition of egg products was 1.1% based on the dry yolk body [9], and the viscosity Paes at
a temperature of 20 °C (Dr =3 s at the sliding age [9]) was 5.5%.

The quality physico-chemical indicators of " Home " mayonnaise exceeded the norm (Table 4).

Table 4 - Physico-chemical indicators of " Home " mayonnaise.

Qualitative indicators According to GOST 31761-2012 | "Home" mayonnaise
Fat content, %, not less 50,0 51,3
Humidity, %, not less - 25,05
Egg production content per dry yolk 1,0 1,1
body, %, not less
Acidity, % by acetic acid, not less 1,0 0,5
Emulsion stability, % intact emulsion, 98 98,2
no less
pH 3,5-5,0 4,38
At a temperature of 20 °C, the viscosity
is Paes (Dr = 3 s during the sliding 5,0 5,5
period), not less

Assessment of emulsion stability of mayonnaise GOST 30004.2-93 "Mayonnaises. The emulsion
stability was evaluated as a percentage of the intact emulsion according to the acceptance rule and
experimental methods. The analysis was performed on freshly prepared samples and on samples that had
been refrigerated for no more than 1 or 2 weeks. Received samples comply with regulatory documents.

Table 5- Emulsion stability of "Home" mayonnaise.

Name The day it is ready 7th day 7th day
Intact emulsion, % 98,2 98.2 98,2
Peroxide number, mmol/kg 0,756 1,03 2,02

The obtained results in table 3-5 show that "Home" mayonnaise meets all the requirements of GOST
31761-2012 [9].

Microbiological safety is an important indicator of product quality, the indicators must always
comply with all TR TS 024/2011 "Technical regulations on oil and fat products" [9]. Table 6 shows the
microbiological indicators of the obtained product.

Table 6 - Microbiological indicators of "Home" mayonnaise.

Indicators The norm "Home" mayonnaise
Unacceptable body 0.1 Not defined Not defined
mass, (g) 25 Not defined Not defined
It is not allowed Not defined Not defined
Yeasts, CFU/g?, not many 5*102 Not defined
Mold, CFU/g, not much 50 Not defined
KMAFAnM3, CFU/g, not much It is not allowed Not defined

The results in table 6 show that they are in accordance with the requirements specified in the
regulatory document.

According to the results of the comparative analysis, taking into account the physico-chemical
indicators and biological properties of vegetable oil seeds, it was found that when obtaining a new
type of mayonnaise with high nutritional and biological value, human nutrition is not disturbed when
using mayonnaise for various purposes. The use of plant-based raw materials in the production of
fresh mayonnaise with high nutritional and biological value expands the range of this type of product,
increases its biological value, and extends its shelf life.
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Conclusion

Based on the results of studies, taking into and extends its shelf life up to 7 days.Traditional
account physical and chemical indicators, which regulated quality indicators were used as the
showed fat content was 51.3%, and moisture main quality criterion during the development of
content was 25.05%. and microbiological technology of mayonnaise product with a balanced
properties of mayonnaise "Domashny”, which composition. Mayonnaise is a complex multi-
showed the best result of vegetable oil, it was component system, which includes not only the
found that when a new type of mayonnaise with assessment of their independent nutritional value
high nutritional and biological value is obtained, when introducing new components, but also the
human nutrition is not disturbed when used. combination of all components. The new product

The use of vegetable raw materials in - the product obtained during the production of
the production of new mayonnaise with high "Home" mayonnaise, complies with the criteria
nutritional and biological value expands the range mentioned in the regulatory document and
of this type of product, increases its biological value  complements the assortment of the product type.

Information about financing

This article was written as a part of the work carried out on the topic of IRN AP08053397
"Development of the technology of oil products with a balanced composition of fatty acids" won within
the framework of the funding grant for the research of young scientists of the Ministry of Education and
Science of the Republic of Kazakhstan.

References

1 Ivanova Valentina Nikolayevna, Seregin Sergey Nikolayevich Povysheniye kachestva pishchevoy
produktsii - klyuchevoy prioritet realizatsii gosudarstvennoy politiki Rossiyskoy Federatsii v oblasti
zdorovogo pitaniya[ Tekst] / Pishchevaya promyshlennost'. 2016. No5.

2 Gerasimenko N.F., Poznyakovskiy V.M., Chelnakova N.G. Zdorovoye pitaniye i yego rol' v
obespechenii kachestva zhizni [Tekst] / TPPP APK. 2016. Ne4 (12).

3. Chelnokova N.G. Pitaniye i zdorov'ye sovremennogo cheloveka yuTekstshch / yuTe nutrition and
khealtn of modem manshch, 2015, 224 pp. (Rossiyan)..

4 Aznauryan E. M. Development formulated and the advanced technology of physiologically full of
mayonnaise[ Text]/ Dissertation work / Aznauryan, Elena Melkonovna / Moscow, 2017.

5 Dissertation work [Tekst] - Access mode: https://mgupp.ru/upload/iblock/c01/c016245428dfalea
800b60e30dfbd68a.pdf

6 Parshakova L. P., Popel S. S., Kropotova Zh. S., Pyrgar E. P.Tehnologyia proizvodstva rastitel“nyh
masel so sbalansirovannym zhyrnokislotnom sostavom [ Tekst] / Parshakova L. P., Popel S. S., Kropotova
Zh. S., Pyrgar E. P.-M: // Food Industry, -2017. - No. 5. -P. 25-27.

7 Electronic journal "Oil and Fats" [Tekst] - Access mode: http://www.oilbranch.com/publ/view/702.
html

8 Mirzanadzhafi M., Yusefi M., Ekhsani A. Problemy i podchody k proizvodstvo poleznogo i
funktsional'nogo mayoneznogo sousa. Food Sci Nutr. 2019;00:1-14. https://doi.org/10.1002/fsn3.1132

9 Mezhgosudarstvennyi standart GOST 31761-2012 Mayonezy | sousy mayoneznyie.Obshiye
tehnicheskie uslovia [ Tekst] / (put into effect by the order of the Federal Agency for Technical Regulation
and Metrology of November 29, 2012 N 1496-st)

83



C.CEM®YAAVH ATBIHAAFBI KA3AK ATPOTEXHUKAABIK YHUBEPCUTETIHIH, FBLABIM JKAPIITBICH No 4 (115) 2022

OCIM/IIK MAMJIAPBI KOCIIACBIHJIAFBI «YIH» MAMOHE3IHIH,
CAITAJIBIK KOPCETKILUTEPI

Jlopenyo I'eppunu

PhD

Firenze ynusepcumemi

Fornvim oicone mexunonozusnap 60imi
Dapenye, Umanus

E-mail: Lorenzo. guerini@unif.It

Myxamemoe Anmac Epexynut

PhD

Kaszax ynmmor acpapivix 3epmmey ynusepcumemi
Anmamur K., Kazaxcman

E-mail: myhametov_almas@mail.ru

Tyiiin

[TonmukaHbIKIaFaH Mail KBIIIKBUTIAPHl KYHISTIKTI HApBIKTa agaM PAaHOHBIHBIH 3,3% Kypaimbl.
OTKEH >KblTbl MAHOHE3 aCCOPTUMEHTIHIH 6CyiHe KapaMacTaH, O©HIMHIH OCBI TYpiHEe KOMBUIATBIH OapIIbIK
TaJaNTapFra xkayar OepeTiH TeHIeCTIPUITeH KypamIaFbl OTaH IbIK MaloHE3 11 OHJIIpy Maceneci 03eKTi 00-
neITt Kana Oepenti. Kasak XalKpIHBIH TaMaKTaHybIH OaraiayAablH KEeIIeH 11 KOIT IEHT eIl TOCLIl TaFaMIbIK
CTaTyCTBhIH OY3bUIYBIHBIH KEH ayKbIMbIH aHBIKTaAbl. ATam aWTKaHga, OyJl skaHyapiap MaiiaapbiH
TYTBIHYJIBI KOHE TIOJIMKAHBIKIIAFaH Mall KbIIIKbIIIAPBIHBIH TAIIbUIBIFBIH KaMTH/IBL. [loJIMKaHbIKIIAFaH
Mail KbIIKBIIIAPhl aJMacThIPbUIMANTBIH KOPEKTIK (akTopiaap OOJbII TaObUIAbl KOHE OJIAPIbIH
KYpaMbl AUETaHbIH YHEPTreTUKAIBIK KYHBUIBIFBIHBIH 3-4% colikec Kenyi Kepek.

Byt Makanaia TeHIECTIpUIreH KypaMbl Oap MailoHEe3/1i 93ipJiey HyCKalapbl OepijireH.

®-3 KoHe ®-6 Mail KbILIKbUIAAPBIHBIH TEHACCTIPUIreH KypaMbl Oap jkaHa (yHKIHMOHAJIAbI Malio-
He3 OHIMI TIOIMKAHBIKIAaFaH Mai KbIIIKbUIAAPBIHBIH TeHIECTIPUIreH KypamMbl 0ap eciMIiK MaiIapbIHbIH
(xyHOAFBIC, 3BIFBIP KOHE MAKCaphl) KOCMACH! HETI31H e 931 pIIeH Ii.

OcimMik Maiimapbl KOCHachl VIATICIHIH HETi3Ti (DM3UKAa-XUMHSIIBIK KOPCETKIIITEepi MeH Mai
KBIIIKbLIIaPhl aHBIKTAJIII. bIIFaIbUTBIK TYPAKThI CAJIMAKKA JCHIH KeNTipy apKbLIbl, COKCIIET OOUBIHIIA
MyHaHIBIH MaccaltbIk yieci, pH kepcetkimrepi — MeMCT 31762-2012 60fibIHIIIa TOTEHITMOMETPHSITBIK
O/liCTIeH aHBIKTAJIbI.

OciMIiK MalbIHBIH (DU3UKA-XUMHSIIBIK KOPCETKIIITEPi MEH OMOJIOTHSIIBIK KACHETTEPiH €CKepe OThI-
PBIT KYPTIi3UITeH 3epTTEYNIEePAiH HOTIKEIEpl HETi3iHIe TaFaMIbIK JKOHE OMOOTHSIIBIK KYHIBLIBIFEI
YKOFapbl MAaHOHE3/11H )KaHa TYPIH allFaH Ke3/1¢ aiiianany Ke3iHae alaMHbIH TaMaKTaHybl Oy3blIMaNHTHIHbBI
aHBIKTAJIbI. TaraMIbIK JkKoHE OWOJIOTHSUIBIK KYHJIBUIBIFBI JKOFaphl jKaHAa MaloOHE3 OHJIIPY/C OCIMIIIK
ITUKI3aTBIH MTalganany OyJ1 OHIM TYPiHIH aCCOPTUMEHTIH KEHEHTII, OHBIH OMOIOTHSIIBIK KYHIBUTBIFBIH
apTTHIPAbI )KOHE CaKTay MEP3iMiH y3apTajbl.

KiaT ce3nep: eciMaik Maibl; Makcapbl Maibl; 3bIFBIP Maibl; KYHOAFbIC Mailbl; Mal-KbIIIKBLI
KYpaMmbl, MalloHE3.
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AHHOTAIHS

[TonnHeHachIEHHbIE )KUPHBIE KMCIOTHI 3aHUMAIOT 3,3 % palroHa MUTaHUs YeJIOBEKa HA €KEIHEB-
HOM pbIHKE. HecMOTpst Ha pocT accopTUMEHTa MallOHe3a 3a MOCIEeIHUN IO, MPpobaeMa N3rOTOBICHUS
OTEYECTBEHHOTO MaioHe3a cOalaHCUPOBAHHOTO COCTaBa, OTBEYAIOLIETO BCEM TPEOOBAHUSIM, TIPS bSIB-
JII€MBIM K IIPOAYKIINU JaHHOTO BHJA, OCTAETCS aKTyanbHON. KOMIUIEKCHBI MHOTOYPOBHEBBIN IMOAXO.
K OLIEHKE MHUTAaHUs Ka3aXCKOT0 HAapoJa BBISIBWJI IIMPOKHUM CNIEKTp HapyLIEHUH MUIEeBOro craryca. B
YaCTHOCTH, K HUIM OTHOCSITCSI TOTPEOJICHHE JKUBOTHBIX JKUPOB U JICPHUIIUT MONTMHEHACBHIIICHHBIX JKUP-
HBIX KUCIOT. [loInHEeHAChIIIEHHBIE )KUPHBIE KUCIOThI OTHOCSTCS K HE3aMEHUMBIM (DaKTOpaM MUTAHUS
1 X COCTaB JOJKEH COOTBETCTBOBATH 3-4% dHEPreTH4ecKoi [IEeHHOCTH MUIIIEBOT0 PallMOHA.

B naHHOM cTaThe MpUBEACHBI BApUAHTHI Pa3paboTKu MaiioHe3a co cOanaHCHPOBaHHBIM COCTABOM.

Pa3paboTan HOBBIH (hyHKITMOHATBHBIN MallOHE3HBIH MTPOTYKT CO cOATaHCHPOBAHHBIM COCTaBOM M-3
1 ®-6 JKUPHBIX KUCIOT HAa OCHOBE CMECH PACTUTEIbHBIX Macel (TMOACOTHEYHOE, IbHIHOE, U cadiopo-
BO€) CO cOIAHCHUPOBAHHBIM COCTABOM TTOJIMHEHACHIIICHHBIX YKHPHBIX KUCIIOT.

OmnpeneneHbl OCHOBHbIE (PU3UKO-XUMHUUECKHUE MIOKA3aTEIIH U )KUPHBIE KHCIOTHI 00pa3la CMEecH pac-
TUTENBHBIX Maces. Bia)kHOCTb onpenessii METOAOM CYIIKH JI0 TOCTOSTHHON Macchl, MaCCOBYIO JI0JTIO
macna o Cokenery, nokaszarenu PH - morennmomerpruecknm merogom o 'OCT 31762-2012.

[lo pe3ynpTaramMm HCCIENOBaHUI C y4eTOM (DHU3MKO-XMMUYECKUX IOKazaTelnell M OMOIIOrHYecKuX
CBOMCTB pacTUTEIHHOI'O Macja YCTaHOBJIEHO, YTO MPH MOJYyYEHUH HOBOTO BHJa MailloHE3a ¢ BBICOKOM
MUIIEBON W OMOJIOTHYECKOH IIEHHOCTHIO MUTAHNWE YeIOBeKa MPHU MUCTIOIB30BAHUN HE Hapymiaercs. Vc-
M0JIb30BAHUE PACTUTEIBHOTO CHIPBsI IPH IPOM3BOJCTBE HOBOTO MaiioHe3a ¢ BBICOKOH MHUIIEBOH 1 O1o-
JIOTHYECKON LEHHOCTBIO PacIIMpseT aCCOPTUMEHT 3TOTO BHJA MPOAYKIMH, MOBHIIAET ee OuoIorude-
CKYIO LICHHOCTb U IIPOAJIEBAET CPOK €€ XPaHEHUSI.

KitroueBble cjioBa: pacTUTEIbHOE Macio; Macio caduiopa; Maciio JIbHA; MAacylo MOJCOIHEYHOE;
JKUPHO-KHUCIIOTHBIN COCTAB; MallOHE3.
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Abstract

Because of the intensive use of natural resources and increased anthropogenic loads, a tense
ecological situation has developed in the Western regions of Kazakhstan. This has led to the necessity
of urgent measures among which is enhancing areas for black saxaul forest plantations.

Based on the study conducted at Samsk State Institution for Protection of Forests and Wildlife in
Mangystau Region the authors of the article have proved that the main methods of tillage impact on
the growth and survival rate of black saxaul in the arid conditions of Western Kazakhstan. The article
presents the results of the effectiveness for the planting of black saxaul forest plantations with various
methods of tillage.

It has been known that agrotechnical methods of growing plantations are aimed at improving the
water regime of the soil through additional accumulation, conservation and rational use of soil moisture.
The system of tillage contributes to the creation of these conditions in many respects. The choice of
the optimal method of tillage has had a positive effect on the survival rate and intensity of growth and
development of the saxaul plantations.

Key words: tillage methods; black saxaul; forest plantations; average indicators; condition; survival
rate; height.
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Introduction

According to the materials of the RSE
“Kazakh Forest Inventory Enterprise” for 2018
there are 17 821,2 million hectares are occupied
by saxaul plantations in Kazakhstan [1]. However,
in recent decades saxaul plantations have been
strongly damaged because of intensive industrial
and agricultural exploitation.

Because of the intensive use of natural
resources and increased anthropogenic loads, a
tense ecological situation has developed in the
Western regions of Kazakhstan. This situation
requires the adoption of urgent measures aimed
at improving the ecological situation in the
region, among which the most important are
the improvement of methods for black saxaul
seed base on a breeding and genetic basis, the
development of agricultural techniques for
growing planting material in the nurseries as well
as the development of afforestation technology for
plains and barkhan sands using valuable shrubs and
semi-shrubs. At the same time, special attention is
paid to the expansion of saxaul plantations because
they perform a soil-protective, pasture-protective,
climate-regulating role as well as contribute to the
environmental improvement.

The need to expand the areas of saxaul
plantations is particularly acute in Western
Kazakhstan, where excessive exploitation of
plantations as a fuel wood, carried out without
observing the measures of natural regeneration,
with unregulated livestock grazing has led to their
complete disappearance over vast areas. Thus, the
productivity of the remaining saxaul plantations
has been greatly reduced.

According to the reasons above it is necessary

Materials and methods

Usually established forest plantations in arid
conditions has very low survival rate. This is
mainly due to the emerging discrepancy between
the biological potential of the habitat conditions
and the physiological needs of forest plantations.

The low survival rate of established plantations
is also predetermined by the impossibility of
optimizing their moisture supply. Nevertheless,
in the presence of available groundwater, it is
possible to grow forest plantations for a long
time, subject to the application of appropriate
agrotechnical measures.

The outcome of cultivated plants is mainly
determined by the impossibility of optimizing their
moisture supply. Nevertheless, in the presence
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to develop the technology for growing saxaul
plantations that takes into account the interests of
forestry and agriculture and allow both forest and
pasture land to be obtained at the same time. That
is why purpose of this research was to develop a
scientifically based technology for growing saxaul
plantations with minimal labor and money. The
technology allows achieving high survival rate,
intensity of growth and development of saxaul
plantations in Western Kazakhstan.

Based on the study of natural and artificial
phytocenoses in arid regions, analysis of the
experience for growing saxaul plantations and
setting up field experiments, the technology of
growing socially significant low-cost and durable
black saxaul plantations in arid regions has been
developed.

The scientific novelty of this research was
that for the first time in the arid conditions of
Western Kazakhstan, different tillage methods for
black saxaul plantations were tested and the most
rational methods of tillage have been established.
In addition, created technologies for durable forest
crops has great economic importance, since their
use significantly increases the forest cover of the
territory and improves the living conditions of the
local population.

The practical significance of this research
lies in the fact that the results of the agricultural
technology of growing saxaul forest plantations
can be used by design organizations in the
development of projects for artificial cultivation of
crops in arid conditions, as well as state forestry
institutions of Western Kazakhstan in the practice
of silvicultural work.

of available groundwater, it is possible to grow
forest plantations for a long time, subject to the
application of appropriate agrotechnical measures.

An analysis of scientific research and literature
references shows that conservational tillage has a
positive effect on the process of maintaining soil
moisture. According to the moisture content in the
soil, it is preferable to use the soil treatment system
such is l-year black bare fallow. An important
factor in soil treatment is the depth of its plowing.
Also, the results of previous studies have shown
that that deep plowing of the soil contributes to
a greater preservation of its moisture content.
Nevertheless, deep plowing in combination with
1-year black bare fallow contributes to the greatest
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accumulation of soil moisture. However, 2-year
bare fallowing system does not give positive
results in maintaining soil moisture and from the
economic point of view it does not fully justify
itself [2-8]. Also, spring plowing does not have a
positive effect on the preservation of soil moisture,
which is explained by the drying up of the soil
during the growing season, as well as autumn
plowing aggravates this process.

Consequently, this research conducted in
Samsk State Institution for Protection of Forests
and Wildlife in Mangystau Region from 2018 to
2020 studied the effectiveness of the establishment
of black saxaul plantations using various methods
of tillage. In 2020, there was an inventory of the
black saxaul plantations established with 1-year-
old standard seedlings in 2018. Based on the
inventory results the following tillage methods
were chosen as experimental options:

1 — Fall moldboard plowing to a depth of 25-
27 cm

2 — Spring moldboard plowing to a depth of
25-27 cm

3 — Flat-cutting tillage to a depth of 40 cm

4 - Without tillage (control)

In the zone of insufficient moisture, the
successful cultivation of forest crops is largely
determined by the proper soil management
system, which should be aimed at improving its
physical and biological properties and thereby
creating favorable conditions for the survival rate
and growth of young plants. Tillage improves soil
physical and mechanical properties; it is aimed at
the destruction of weeds, providing moisture to the
lower horizons, that contributes to a more powerful
growth of the root systems of young plants. It
is well known that the determining indicators in

Results

assessing the effectiveness of crop growing are the
survival rate and growth of plants. Additionally,
during tillage for planting forest crops, the types of
growing conditions, the state of forest-cultivated
areas, and the biological properties of the species
introduced into the crops should be taken into
account.

In the process of this research, the
methodological recommendations of V.V.
Ogievsky and A.A. Hirov were used [9, 50 p.].
The laying of the sample plots was carried out
according to GOST 16128-70 and OST 56-69-83
[10]. The allocation and description of the sample
plot were accompanied by familiarity with the
surrounding area and additions and adjustments to
the data obtained from the sample plots. Sample
plots in kind were marked with labels and linked
to permanent landmarks.

The survival rate, growth and condition of
plantations were determined during their autumn
inventory. For each type of plantations, three
sample plots were laid, on which the survival
rate, height, crown projection diameters along and
across the row, and state were determined.

The height of bushes up to 3-year-old was
measured with a measuring rail with an accuracy
of 1 cm, and older with an accuracy of 5 cm,
the annual growth of the crops in height was
determined by the method of A.A. Molchanov and
V.V. Smirnov [11].

The survival rate was determined by a complete
enumeration of plants on the sample plots for each
lane or variant after the end of the growing season.
The assessment of the state of saxaul plants on all
sample plots was assessed according to the scale
of G.G. Wiebe [12].

As was mentioned above, the main indicator of the success of silvicultural work was the survival
rate and growth, which more fully characterize the physiological state of plants in connection with
transplantation. The survival rate of seedlings was closely related to the amount of moisture in the soil
at the time of planting and in the first 10-15 days after it [13—24]. In our studies, these indicators were
closely related with the methods of tillage (Table 1, Figures 1, 2).

Table - 1. Survival rate and growth of 3-year-old black saxaul crops depending on the methods of

tillage
Number of Tillage method Average indicators Status, points
options
Survival rate, % Height, cm
1 Fall moldboard plowing to a depth 452 131,4+59 C2
0f'25.0-27.0 cm
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2 Spring moldboard plowing to a 40,5 117,4+5,4 Cc2
depth of 25.0-27.0 cm
3 Flat-cutting tillage to a depth of 48,5 139,0 £ 6,2 Cl
40.0 cm

4 Without tillage (control) 31,7 93,6 £3,9 C3
140 -
120 -
100 -
80 -

M Survival rate, %

60 - M Height, cm
40 A
20 A
0 T T T
Fall Dump spring Flat-cutting Without tillage
moldboard plowing tillage

Figure - 1. Survival rate and growth of 3-year-old black
saxaul crops depending on the method of tillage

Spring moldboard plowing to a depth  Fall moldboard plowing to a depth of
0f25.0-27.0 cm 25.0-27.0 cm

Flat-cutting tillage to a depth of 40.0 | t tillage (conol) N
cm
Figure — 2. 3-year-old black saxaul forest crops established using different tillage methods
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According to the results showed in the Table
1 (Figure 1, 2), the best height of 3-year-old
black saxaul crops was traced in the variant with
flat-cutting tillage, where the height of saxaul is
higher than with fall moldboard plowing, spring
moldboard plowing and without tillage (control)
by 7.6, 21.6 and 45.4 cm respectively. Therefore,

Discussion

In addition, according to the received results
of this study it was noted that the variants of
experiments with a depth of'tillage 0of 25-27 cm had
a lower survival rate and growth, and the lowest
rates were in the variant with spring plowing. On
the control (without tillage) variant, the plants had
the worst indicators. A noticeable increase in plant
height was identified when tilling soil up to 40 cm
deep, compared with other options, ranges from
5.5% (autumn plowing) to 14.9% (spring plowing).
The difference in the direction of increasing the
survival rate of seedlings for autumn moldboard
plowing compared to spring moldboard plowing
was 13.9%, and without tillage was 28.6%. This
is explained by the fact that in the variant without
tillage, there is an acute shortage of moisture in

Conclusion

Analyzing the data obtained in this research
on the primary tillage for black saxaul forest
plantations in Western Kazakhstan (Samsk State
Institution for the Protection of Forests and
Wildlife in Mangistau Region), based on the
growth and survival rate of 3-year-old saxaul
crops, the following conclusions can be drawn:

- When growing forest crops of black saxaul,
it is best to carry out flat-cutting tillage to a depth
of 40 cm, which ensures high efficiency, increases
the growth and survival of plants.

- Primary tillage increases the growth of saxaul

the flat-cutting tillage is more effective that other
methods. Nevertheless, the best indicators for the
length of the projection of crowns both along and
across the row were also noted for flat-cutting
tillage to a depth of 40 cm, where the length of
the crown along the row is 2.1, 23.1 and 53.3 cm
longer than with options 1, 2 and 4 respectively.

the soil, and with deep tillage, moisture supply
increased, which favorably affects the survival
rate and growth of black saxaul.

The state of 3-year-old plantings of black
saxaul is assessed by index C1 and C2 (annual
growth over 30 cm and within 5-30 cm) in variants
with primary tillage, and in the variant without
tillage this index decreases to C3 (annual growth
less than 5 cm). This is explained by the fact that
in the variants without tillage, there is an acute
shortage of moisture in the soil and the saxaul
undergoes a restructuring of the water regime and
other functions. Thereby so called ““a physiological
barrier” is erected, due to which growth processes
are suppressed and, consequently, the plant adapts
to unfavorable conditions.

plants in height by 40.3-48.5%, compared with the
control (without tillage).

- Fall moldboard plowing to a depth of 25-
27 cm and flat-cutting tillage to a depth of 40 cm
increase the survival rate of black saxaul plants
by 13.5 and 16.8%, respectively, compared to the
variant without tillage.

- The state of forest plantations of black saxaul
in variants with primary tillage corresponds to the
index C1 and C2, while without tillage the index
decreases to C3.
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Tyiiin

TaOuru pecypcrapibl KApKbIHIIBI TAli1aany jKoHE aHTPOIOTEH/IIK KYKTeMeNep/IiH apTybl caia-
priHaH Ka3zakcTaHHBIH 0aThIC OHIPIEPIH/IE ITUEIICHICTI KOJIOTUSIIBIK KaFAail KalblITacThl. ByJT IIyFbuT
1apajiap KaObuiay KaKETTUIIMHE aiblll KeJIIi, OHbIH IIIiH/IE Kapa CeKceyll OpMaH eKIeepl Yl ay-
nmaugapael keHelTy (Haloxyllon aphyllum).

ManrricTay 00JIBICBIHBIH OpMaHIap MEeH jkKaHyapiap JYHUECiH Kopray skeHiHaeri CaM MeMJIeKETTIiK
MEKEMEeCIHE JKYPTi3UIreH 3epTTeyIepaiH HeTi3inae Makaiia aBropiapsl bateic KazakcTaHHBIH KypFak
JKaFIaibIHIa Kapa CeKCeYUIIH 6Cyl MCH KEePCIHYIHE TOMBIPAKTHI OHJICY/IIH HET13T1 9ICTepiHIH acepiH
monenaeni. Makanama TOMBIPAKTHI OHIACYIIH OPTYPIl TOCUIAEPIMEH Kapa CEKCeyil opMaH eKmelepiH
KYpY THIMIITITiHIH HOTIKENEPi KeNTipiire.

BapneirpiHa MomiM, exnenepAl ecipyAiH arpoTeXHHMKAJIBIK OMICTEepl TOMBIPAK BUIFAIIbUIBIFBIH
KOCBIMIIIA KMHAKTAY, CAKTay >KOHE YThIMBI Naiiianany apKbUTbl TONBIPAKTBIH Cy PEKUMIH jKaKcapTyFa
OarpITTasFaH. by skarmaimapapIy maina 601ybiHa KeOiHece TOBIPAKThI OHIIEY KYHecl BIKITal eTe/I.
TombIpakTel OHICYIH OHTAWIBI 9JIICIH TaHIay Kapa CEKCEYiNl eKIeJepiHiH KepCiHyiHe )KoHe oCy MeH
JlaMy KapKbIH/IbIIBIFBIHA OH 9CEp eTe/Ii.

Kiatr ce3aep: Tombipak maliblHAay OKyHeci; Kapa CeKceyll; opMaH JaKbpUIIapbl; OpTamia
KOPCETKIIITEPi; Kai-Kyiii; )KepCiHyl; OMIKTIrI.

POCT U PA3ZBUTHUE CAKCAYJIA YEPHOI'O (HALOXYLON APHYLLUM)
B 3ABUCUMOCTHU OT OCHOBHbBIX CIIOCOBOB OBPABOTKH
IHOYBbI B KASAXCTAHE

Axmemoe Pycnan Cabwviposuy
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TOO «Ka3zaxckuii HaAy4HO-UCCIe008aMENbCKUNL UHCIIUTITYM
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AHHOTAIUA

BcnepcTBre MHTEHCUBHOTO MCTIOIB30BAHMS MTPUPOTHBIX PECYPCOB M BO3POCIINX aHTPOIIOTEHHBIX
Harpy3o0K B 3aIa/IHbIX perroHax KazaxcraHa cro)Kuiach HampsDKEHHAS SKOJOTHYECKas CUTyarus. JTO
MIPUBEIIO K HEOOXOAMMOCTH MIPUHATHS CPOYHBIX MEP, CPETN KOTOPHIX pacCIIpPEHHE TUTOIAIeH s Jiec-
HBIX KyIbTyp cakcayna depHoro (Haloxyllon aphyllum).

Ha ocHoBannu uccnemoBanmii, mpoBeAeHHBIX B CaMCKOM TOCYJapCTBEHHOM YUPEKACHNH 110 OXpa-
HE JIECOB M )KHBOTHOTO MHpa MaHTHUCTayCKO¥ 00J1acTH, aBTOPAMH CTaThH JOKa3aHO BIMSHUE OCHOBHBIX
MIPHEMOB 00pabOTKH MTOYBHI HA POCT U MPIKUBAEMOCTH CaKcayJia YepPHOTO B 3aCYIITUBBIX YCIOBUX 3a-
nagaoro Kazaxcrana. B craThe mpeacTaBieHs! pe3ynbTaThl 3 PpEeKTHBHOCTH CO3/IaHUS JIECHBIX KYJIbTYP
cakcayia 4epHOTo MPH Pa3IMIHBIX CITOcO0aX 00pabOTKH TOYBEI.

Kax n3BecTHO, arpoTeXHHYECKHE TPHEMBI BRIPAITUBAHIS HACAKICHIH HATIPABJICHBI HA YIyUIIEHHE
BOJHOTO PEXHMMa IOYBHI 32 CUET JIOTIOTHUTEIBHOTO HAKOIUICHUS, COXPAaHEHH W PallHOHAIFHOTO HC-
TTOJTH30BAHUS MIOYBEHHON BIarn. Co3JaHHI0 TUX YCIIOBUN BO MHOTOM CITOCOOCTBYET CHCTEMa 00padboT-
KU TTO4YBBI. BRIOOp onTumManbHOTO crmocoba 00paboTKH MOYBbI OKa3bIBAET MOJIOKHUTEIHHOE BIMSIHAE Ha
MIPIKMBAEMOCTh M HHTEHCUBHOCTB POCTa M Pa3BUTHS HACAKICHUN cakcayJsia YepHOTO.

KuroueBble cjioBa: cucteMa MOJITOTOBKH TOYBBI; CaKcayll YePHBIN; JIECHBIE KyIbTYPHI; CPEIHUE
MTOKA3aTeNN; COCTOSTHHE; MTPIKNBAEMOCTD; BBICOTA.
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3ABUCUMOCTD BETETAIIMOHHOT'O NEPHOJA U YPOKAMHOCTH APOBOM
NIMEHUIBI OT CPOKA ITOCEBA B YCJIOBUAX UBMEHAIOWEI'OCSH KIIMMATA

Jymuenko Kauna Heopeena

Mazucmp cenbckoXo3:atcmEeHHbIX HaYK

Cegepo-Kazaxcmanckasn cenbCKoXo3aiucmeeHHas Onblm1as CmaHyus
c. Hlacananwr, Kazaxcman

E-mail: zhannal1990@internet.ru

Conosvég Onez IOpvesuy
Mazucmp cenbckoxo3ancmeeHHbIX HAYK
Cesepo-Kazaxcmanckas cenbCKOX03AUCMBEHHA ONbIMHAS CIMAHYUS

c. Hlacananwr, Kazaxcman
E-mail:Solovyev_ 1990@mail.ru

®Dedopenxo Enena Hukonaesna
Yuenviii-acpornom
Cesepo-KazaxcmaHnckas cenbCKOX03AUCMBEHHA ONbIMHAA CIMAHYUS

c. Hlacananwvr, Kazaxcman
E-mail: efedorenko2015@mail.ru

Eeceenxo HUnna Anopeesna

Mazeucmp mexnuueckux Hayk

Cesepo-Kazaxcmanckas cebCKOX03AUCMEEHHAA ONbIMHAAL CINAHYUS
c. lazananv, Kazaxcman

E-mail: Inna_evseenko@mail.ru

AHHOTaLUSA

B komrutekce arpoTeXHUYeCKHX MEpONPHUSTHI, HApPaBICHHBIX Ha TOBBIIICHNE YPOXKAWMHOCTH U
BaJIOBOTO cOOpa 3epHa SPOBOM MIIEHUIIBI, TIEPBOCTCIICHHOE 3HAYCHHE MMEIOT CPOKH ceBa. AKTyallb-
HOCTh HCCIICAOBAHMSI 3aKIIOYACTCS B TOM, YTO B YCJIOBHSIX HU3MCHSIOIIETOCS KJIMMaTa HaOII0IaeTCs
CABIDKEHHUE CPOKOB IoceBa k 3-i nexaae mas (mepuosy 25 — 30 mast), XOTsI Ha OCHOBAaHHH MHOTOJIETHUX
HaOJII0JICHUI PEKOMEH/IOBaHHBIC CPOKHU TToceBa s ceBepa Kazaxcrana 15 — 25 mast.

OOBEKTOM HCCIICIOBAHMSI SIBJISIIOTCS 7 HOBBIX COPTOB SIPOBOM MSTKOM IMIIICHUIIBI PA3HBIX TUIIOB CO-
3peBaHUsl OTEUECTBEHHOMN CENeKIMH: CpeAHepaHHero Tuma — AcraHa, Toyenciznik 20, [lopranauH-
ckas 2012; cpeanecnenoro — CeménoBHa, lllopranaunckas 2014, Taiimac; cpeaHecenoro (B yClIoBUsIX
Ceepo-Kazaxcranckoi obactu cpeareno3nanero) — AiiHa. CyTh HCCIICAOBAHMSI 3aKIIIOUACTCS B W3-
YYEeHHUH MPOIYKTHUBHOCTH, a Takke (DaKTOPOB POCTa M PA3BUTHS COPTOB MIIEHUIIB PA3THYHBIX TPYIIT
CIIEJIOCTH, IPH Cpokax mocera: 10 mas, 15 mas, 20 mas, 25 mast, 30 mast, 5 utons, 10 urons. B padote
HCTIONTF30BAHBI JTA0OPATOPHBIE U MOJIEBBIE METOIBI MCCIIEIOBAHNH, COTIIACHO aKTYaJbHBIM METOANKAM.

[To pe3ynbpTaraM OIEHKHU MPOJOKUTEIBHOCTH TIEPUOJIa PA3BUTHS COPTOB PA3IMYHBIX TPYIII CIie-
JIOCTH MOYKHO CKa3aTh, YTO ONTHMAJIbHBIH CPOK MOCEBA B TMOCJICIHUE TOJbI, CIBUHYJICS K MO3JHEMY
cpoky, repuoxy 25 — 30 mas. [Ipu 3ToM Hanbosiee IyBCTBUTEIIBHBIMU K BRIOOPY ONTHMAIIBHOTO CPOKa
SIBJITFOTCS COPTa CPeHEpaHHEH Ipynibl. MakcUMalbHas ypOKaHOCTh JJAaHHBIX COPTOB IMPHIILIACH HA
30 mas — 21,6 1/ra, npu 3TOM He1000p Ipu OoJiee paHHKUX cpoka coctasiser 1,9 —4,6 1/ra, ¥ npu Mo3/1-
Hux — 2,0 — 3,9 /ra.

[IpakTrueckasi 3HaYMMOCTh PE3yJIbTATOB MCCIICIOBAHMSI BBIPAXKaeTCsS BO BHEJPEHUU IMOJTyYCHHBIX
PE3yJIbTaTOB B arpOTEXHUKY BO3JCIBIBAHUS SPOBOM MIICHUIIBI (DEPMEPCKUX XO3SHUCTB PETUOHA, 3aHH-
MAFOIIUXCS BO3AEIBIBAHNEM TIIIEHUIIBI PA3IMYHBIX TPYIIIT CIIEIIOCTH BHYTPH XO35HCTBA. TOIBKO OT CO-
OJIFO/ICHHSI ONTHMAJILHBIX CPOKOB MTOCEBAa MOKHO YBEJIIMYUTH MPUOABKY YPOIKAHHOCTH 3EPHOIPOU3BO/I-
ctBa 110 25 — 30%.

KuaroueBrble cjioBa: sipoBasi MINEHWUIIA; CPOK MTOCEBA; YPOKAWHOCTD; arpOTEXHHKA BO3JIETBIBAHUS;
(beHoNOrNUECKKE HAOIIOCHHUS;, TPYTINa CIEIOCTH; (Da3a pa3BUTHSL.
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Beenenue

YcunuBaronuecs: B TIOCHEIHUE JECATUICTHS
TIPOSIBIICHUS] M3MEHYNBOCTH M DKCTPEMAIIbHOCTH
KJIMMaTa BBIPAKAIOTCS B yUaIlIeHHE CITydaeB pe3-
KOTO IepeyBIaKHEHUS OOITHPHBIX CEITbCKOX035TH-
CTBEHHBIX TEPPUTOPHUH WM TOABEPKEHHOCTH HX
WHTEHCUBHBIM 3acyxaM. Takwe HeratuBHBIE 3(-
(hexThI M3MEHEHUH KJIMMaTa JUIst 3eMJIe/IeIHsl Ha-
XOJAT TIPETIOMIICHHE Yepe3 yJallarolieecs: BHIMO-
KaHUE IOCEBOB BECHOM, UX MOJETraHue B JIETHHUM
TIEPHOJ, a TAKXKe TIOJTHOE NCCYIICHNE PAaCTEHUH B
YCIIOBHSIX KECTOKOW BECEHHE-JIeTHEH 3acyxu [1].

HeoOxogmma pa3paboTka amanTHPOBAHHON
TEXHOJIOTHH, KOTOpasi OJDKHAa 0a3WpoBaThCs Ha
OoJiee TOTHOM YIOBJICTBOPEHUN OHMOIOTHIECKUX
MTOTPEOHOCTEH BO3ACTBIBAEMON KYIBbTYPHI 33 CUET
TTOBBITIICHUST 3P (GEKTUBHOCTA HUCIIOIH30BAHUS ar-
POKJIIMMATHYECKHUX PECYPCOB. DTO TIO3BOIUT TIOJ-
Hee peajn30BaTh MOTEHIHATbHBIE BO3MOKHOCTH
palloHNPOBAaHHBIX COPTOB U MOYYUTH IKOJIOTHYE-
CKH 0€30TacHyT0 TIPOIYKITHIO [2].

B xommekce arpoTeXHHYECKHX MEPOIpHS-
TUM, HAIPaBJIEHHBIX Ha TMOBBIIIEHUE YPOXKaHO-
CTH, a CTaJlo OBITH, M BAJIOBOTO cOOpa 3epHa spo-
BOH MIIIEHAIIBI, IEPBOCTETIEHHOE 3HAYEHUE UMEIOT
CPOKH ceBa.

Cpoxk moceBa SIBIISIETCS OTHUM M3 (DaKTOPOB
M3MEHEHHUSI KOMIUIEKCa YCIIOBHHA BBIPAIIWBAHUS
CENbCKOXO3SMCTBEHHBIX ~ KYJBTYp, BIHSET Ha
MIPOJIOJDKATENBHOCTh BEreTaliil B IIEJIOM M OT-
nenbHBIX e€ mepronoB. B ycnoBusax CeBepHoro
Kazaxcrana B mepBoM MUHUMYME Yarie BCETO Ha-
XOJUTCS BJara, Mo3TOMY ONTHMAaJIbHBIH CPOK TO-
ceBa SIPOBOY TIIIEHHUIIB! SBISETCS OJHUM M3 BaXK-
HBIX TIPUEMOB pAIMOHAIHHOTO WCIIONB30BAHUS
BIIATH W TIOBBIMIECHUS YPOXKasl.

CornacHO OTBITHBIM JaHHBIM yYUEHBIX IIEHTpa
CUCTEM 3eMJIeJIeNS U PacTeHHEBOICTBa ABCTpa-
JIUU, CBOCBPEMEHHBIN ToceB mmeHuIIsl (Triticum
aestivum L.) sBisieTcss omHUM W3 Hambosee Baxk-
HBIX CITOCOOOB TOJYYEHHS MaKCHMAalbHOTO YpO-
Kasl B 3aCYIIUTMBOM 3eMJIe/IenH. BimsHue cpokoB
IOCeBa Ha ypOKaHOCTh 3€pHA COCTABIISIET OKOJIO
10 %, o cpaBHenwmto ¢ coptoM (1 %), a ocTampHas
4acTh CBsi3aHa C HEYMpaBIseMBIMU (DakTOpaMu
MECTOTIONIOKEHHS ¥ BpeMeHeM rofa [3].

YpoxkaltHOCTh 3epHa APOBOM MIIECHHUIIBI 3aBU-
CHUT HE TOJIFKO OT KOJIMYECTBA BBIMABIINX OCATIKOB
3a TepHOJ] BETeTAIl¥, HO B 3HAYMTEIHHON CTe-
TIEHU OT XapakTepa WX pacrpeneieHus mo ¢azam
pPa3BHUTHS pACTEHHH, TaK KaK MOTpeOieHNe BIaru
pacTeHnsaMHU TI0 (hazaM Pa3BUTHS CJenyromiee: B
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TIepHoA TIOSBIIEHUS BCXO0B — 5-7 %, BO Bpems
kymenns — 15-20 %, BpIxoa B TpyOKy M KOJIOIIIe-
Hus — 50-60 %, monouHoii crienoctd — 20-30 %, a
B BOCKOBOI1 — 3-5 % 00111eT0 MOTII0IIeHNS BOIBI 32
BETeTAIMOHHBIN TIepuo [4].

[Ipu BEIOOpE CpOKa TOceBa HEOOXOAMMO UMETh
B BUJy, YTO TUAMA30H 3TOT MOXET OBITH JOBOJIb-
HO OOJIBITTNM, TIOCKOJIBKY COPTa IO CBOUM OHOJIO-
THYECKAM OCOOEHHOCTSIM HMEIOT CYIIECTBEHHBIC
paszmuuus [4]. [Ipu mpaBHIIBHO BEIOPAHHOM CPOKE
MIOCEBa YPOBEHb YPO)KaHOCTH MOYKET BO3pacTaTh
TIOYTH B 11Ba pasa [5].

Bonpmioe 3naueHwe mMeeT W BBHIOOp coprTa.
Ponp copra oueHb BakHa B pEMICHUH TPOOIEMBI
TIOBBIIIICHHUS U CTAOMIIH3AINH YPOKaWHOCTH B OJI-
HOM W3 KPYMHEWIINX PEruoHOB BO3/EIBIBAHUS
mmeHuIsl B Kazaxcrane. TpeboBaHus K COpTy €O
BpemMeHeM MeHstoTcs. CerofHs HaM HYXEeH COpT
C TIOTEHIIHATRHON ypoxkaitHocThio 40—50 11/Ta, OT-
3BIBYMBBIA Ha YJOOPEHUs, C BBICOKUM KauyeCTBOM
3epHa [6].

Hcnonp30Banne HAMIydIINX, MPOBEPEHHBIX
MIPAKTUKOW, WHIUBUAYAIBHBIX JJISI KaKIOTO BBI-
CEeBaeMOr0 COpPTa CpoKa IoceBa odecrednBaeT 6e3
JIOTIOJTHUTENTEHBIX MaTepUABHBIX 3aTpaT MproOaB-
Ky ypoxas oT 2 1o 6 u 6oyiee IICHTHEPOB C TCKTa-
pa. DTo ABIsETCS HanboJIee MEMIEBBIM CPEICTBOM
MTOJTyYEHUS CTA0MIIBHOTO YPOJKasl.

B ocHoBHBIX 3epHOCceromux obmactsax Kazax-
CTaHa TIOBTOPSAEMOCTh 3HAUYMMBIX JUIS CEILCKOTO
XO03sCTBa 3acyX, (CHIKaromas ypoxaid Ha 20 %
u Oonee), koedsercs B mpeaenax ot 22 o 40 %,
Y 3aCyXH UMEIOT BEPOATHOCTD MOBTOPEHMs: 1 pa3
B 5 et — B CeBepo-Kazaxcranckoit oomactu [7].

AHanM3 IUTEpaTypHBIX UCTOYHHUKOB IO TEMeE
WICCIIETOBAHUS TOBOPHUT O MPEUMYIIIECTBE pAaHHUX
CPOKOB ITOCEBa TIOBCEMECTHO B OJIMKHEM M Jallb-
HeM 3apyOexbe. Tak, 0 HCCIeIOBaHUAM YYESHBIX
Wxesckoit 'CXA, nmpoBenerasM B 2019 — 2020
rojgax, ONTHMAaJbHBIM CPOKOM TIOCEBa SIPOBOMU
MIIICHALIBI  SIBIIIETCS. BO3MOXKHO DPaHHHUU CPOK,
pu 3TOM c(opMHUpoBaIach HaUOOJBITAS Cpe/I-
HSSI ypokaitHOCTh — 2,15 T/ra 3epHa MpH TYCTOTE
MPOAYKTUBHOTO cTebsaectost — 403 1r/M? U mpo-
TYKTUBHOCTH KoJjioca 0,64 r. 3amgepkka ¢ TOCeBOM
sspoBoi TmeHUIBI HA 1 —10 CyT. OT BO3MOIKHO
paHHETo CpoKa MoceBa MPUBOAMIIA K CYIIECTBEH-
HOMY CHIDKEHHIO ypoxkaitHocTn 3epHa [9]. Ucce-
nmoBaHust ATTpu u Patxopa m mpyrue (2014) co-
OOIITHITH, YTO paHHUH TIOCEB B CPAaBHEHUH C OoJiee
MTO3JHAM MOYKET MTPUBECTH K 00Jiee BEICOKHM yPO-
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JKasiM TIIIEHUIIBI B YCIOBUSAX U3MEHEHHS KIIMMaTa
B Unguu [10]. Taxke no nanueiM Cynrana u zip.
(2009), n3mMeHeHne CPOKOB TOCEBA B CTOPOHY 0O-
Jiee XOJIOTHBIX MECAIEB Oy/IeT ONTUMABHBIM pe-
meHneM Uit (hepMepoB, BBHIPAIUBAIONIHNX IIIIIE-
nuny B [lakucrane [11].

MarepuaJibl H METOABI

OOBEKTOM HCCIIeIOBaHMUS SIBISIOTCS] 7 HOBBIX
COPTOB SIPOBOI MATKOI MIIEHUIIBI pa3HBIX THUIIOB
CO3pEBaHUsl OTEUECTBEHHOMN CEJIEKIIMU: Cpe/iHe-
panHero tuna — Acrana, Toyencizuik 20, Illop-
tanauHckag 2012; cpeanecnenoro — CeMEHOBHA,
[oprannunckas 2014, Taiimac; cpeHENO31HETO
— Aiina.

Wzyuenne npoBoamioce B 2020-2022 romax
B MOJIEBOM CTallMOHape, MO MapoBOMY IpeJIie-
cTBeHHHMKY. CXeMa ombITa BKIIOYasa 3aKkIajKy Ha
(oHe KOHTpacTHBIX cpokoB mocesa (10, 15, 20,
25, 30 mas, 5 utons, 10 uroHs).

B wuccrnenoBaHnu HCMONB30BAINCh CIIEAYIO-
L[1€ METOUKH:

PesyabTarsl

Hens

Ouenka 3(h(heKTUBHOCTH CPOKOB I110CEBA APO-
BOM MILEHHIBI, PAa3IMYHBIX TPYII CHEIOCTH, Ha
OCHOBaHHUH U3y4eHus (peHoJornyeckux Haomoe-
HUU U yPOKaMHOCTH.

1. ®enomornyeckne HaOMIOACHUS 1O OCHOB-
HbIM (pa3aM pa3BUTHS - KOJIOIICHUE, CO3PCBAHKE,
IyCTOTa CTOSTHHSI BCXOJI0B. MeTojaMKa Tocyjap-
CTBEHHOTO COPTOMCIIBITAHUS C/X KyJIbTyp, 2002
[12].

2. Yuer ypoxkas TPOU3BOIWICS METOIOM
yOopku HampsMyro kombaitHOM Sampo -130 ¢ me-
PECYETOM YpOKAWHBIX JAHHBIX HA CTAHIAPTHYIO
14% Bnaxxnocts u 100% yuctoty 3epHa. OCHOBBI
OTIBITHOTO Jiefia B pacTeHueBoacTBe [13].

3. Marematnyeckass 00paboTKa MOTyYEHHBIX
JaHHBIX BBIMOJIHEHA JUCTICPCUOHHBIM METOAOM U
METOJIOM JInHeiHOH koppensuuu. JlocnexoB b.A.
Mertorka 1mojeBoro oneita. - Mocksa, 1985 [14].

Meteoycnous nepuoga uccienosannit 2020 — 2022 rr.

3a nepuon Beretaruu 2020 roma cymmapHo Bbimano 133,1 MM 0CaakoB, UTO MPH CPETHEMHOTO-
netHeM nokasarene 162,0 mm coctaBuiio 82 % nopmbl. ['TK B Mae cooTBeTcTBOBAI JKECTKOM 3acyxe
(Tabmuua 1). Cpennss TeMIieparypa 3a JeTHUe MecsIbl Oblia B ipeaenax 19,2 0C, uyto Teriee HOpMbI
Ha 0,6 °C.CnoxuBiInecs 3aCylUTHBbIC METCOYCIOBUSI CYIIECTBEHHO YCKOPHIIN HACTYIUICHHE BOCKOBOM
CIICJIOCTU 3€PHOBLIX KYJIBTYP, B LIICJIOM, BeFeTaHHOHHBIﬁ nepuoa B CpaBHEHUHN C MHOT'OJICTHUMU HaoII0-

JIEeHUSAMU cokpaTmiics Ha 10 gaeil.

Tabnuma 1 — I'maporepmudecknii KOOQPUIMEHT TEPUOIa BETETAUN SIPOBBIX KyIbTyp B 2020 —

2022 rr.
Mecsg 2020 r. 2021 r. 2022 r.
Maii 0,51 XKectkas 3acyxa 0,18 [ Karacrpoduu. | 0,16 Karactpoguu.
KecTKasl 3acyxa JKECTKasl 3acyxa
Uronn 0,73 YMepeHnHas 3acyxa 0,43 | XKectkas 3acyxa | 0,94 | VYmoBneTBOpUTETb-
Hast 00eCTIeYeHHOCTh
Hroinb 1,14 | VYnosnerBopurensHast | 1,08 [ YnmosnerBopu- | 1,27 biaronpusitHeie
00ecredyeHHOCTh TeJbHas obecre- YCIIOBUS
YEHHOCTb YBIIQKHEHUS
Asrycr | 0,35 Karactpoduu. 0,46 | XKectkas 3acyxa | 0,63 CHJIbHAS
KecTKas 3acyxa 3acyxa

ATpoMeTeoposIOTHYeCKIE YCIOBUS BereTalu-
oHHoro nepuoja 2021 rojga xapakTepH30BaIUCh
KaK HeOJarompusTHbIE I POCTa M Pa3BUTHUS
SIPOBOM MILIEHULbI, KPaliHE 3aCYLUIUBbIE, C pAHHE-
JIETHEH U aBI'yCTOBCKOM 3aCyXOH U BBIPAKEHHBIM
HIOJBCKUM MakcuMyMmoM ocasikoB. ['TK B mae u
uto"e coctaBwm 0,18 — 0,43, 4TO COOTBETCTBY-
eT KaTtacTpo(UIecKn )KeCTKOU M JKECTKOH 3acyxe.
Ho B urone mnomydyeH MakCUMyM OCaJKOB, U yC-
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JIOBHsI OBUIM CMSITYCHBI JI0 YJIOBJICTBOPUTEIHLHON
obecnieuenHocTu. [lepuon Bereraluu OT paHHUX
CPOKOB K 0oJiee MO3IHUM COKpaTwjcs Ha 6 — §
JTHEH.

B 2022 roxy mereoycioBus Obuu OoJiee MsT-
KUMH, C ONTUMATBHBIM YBIQKHCHHUEM.

VYcaoBus mMasi XapaKTepuU30BalUCh KaK Kara-
ctpoduuecku xectkas 3acyxa (I'TK — 0,16), muo-
ronetHuit mokazatenb ['TK 0,71 cooTBeTcTByeT
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yMepeHHOH! 3acyxe. B HWIoHe KimMaTHuecKue yc-
JIOBHS CIOXHIIUCH OJIATOMPUSATHO IS BETeTallud
CEITbCKOXO3SMCTBEHHBIX KYJIbTYP U COOTBETCTBO-
Balll yJIOBIIETBOPUTEILHOW BIIar000eCedeHHO-
ctu — I'TK - 0,94, (MHOTONETHHIA TTOKa3aTeNlb 3a
mecsn 0,79 — ymepenHas 3acyxa). B utone ycinoBus
BIIAaro00ECTIeYeHHOCTH OBUIH  OJIArONPUATHBIMU
(I'TK — 1,27). B aBrycre HaOmoanach KecTKas
3acyxa (I'TK — 0,63), MHOTONIETHHIA TTOKAa3aTelb
COOTBETCTBYET yJIOBJICTBOPUTEIBHOMN 0OecredeH-
HOCTH. B JaHHBIX YCIOBUSX CPOKM BETeTallUd K
0oJiee MO3THUM COKPATHIINCH Ha 7 — 9 JTHEH.
3aBUCHMOCTh BETETAIIMOHHOTO TEepHoJia pas-
BHTHS SIPOBOM IMIIICHUIIBI OT CPOKA ITOCEBA.
[IpenpinymuMu  UCCIEIOBAaHUSMUA YCTaHOB-
JICHO, YTO ONTHMAJbHBIE CPOKH ITOCEBa MSTKOU
mmennnbl B CeBepo-Kazaxcranckoit obnactu
npuxoasaTcs Ha nepuon 15-30 mas. B Tom uucae,
IUIsl CpeAHENno3aAHuxX coptoB ¢ 13 mo 20-22 mas,
IUIsl cpenHecnensix ¢ 18 mo 25 Mas mo mapy u ¢
18 mo 30 Mas mo 3epHOBOMY MPEAIICCTBECHHUKY.
Hnst cpeanepanHux coptoB ¢ 25 Mas o 30 Mas o
napy u ¢ 25 mas no 3 UoHs [0 36pHOBOMY Mpe/I-
mecTBeHHUKY [8]. M3yuenue cpokoB mocepa pas-
JUYHBIX THUIIOB COPTOB ITO3BOJISET PACKPHITH IO-
TEHIMAIFHBIE BO3MOXKHOCTH Ka)XJI0To copra. B
MIPOM3BOJICTBE HEOOXOJIMMO MMETh Pa3HOTHUITHBIC
[0 CO3PEBAHMIO COpPTA: CpPeAHEpPaHHHE, CpEeHe-
CHIeINbIe U, B pa3yMHBIX 00bEMax, CPETHEIIO3IHHE.
YBieueHue Mo3HECIeNBIMI COPTAMH B CEBEPHOM

peruoHe MPUBOJAUT K 3aJepPiKKe ¢ yOOpKOH, oco-
OCHHO IIpH 3aI1a3/IbIBAHAN C IIOCEBOM U, KaK CJIe/I-
CTBHE, K PE3KOMY CHMKCHHIO BCEX Ka4eCTBEHHBIX
nokazateniell 3epHa. lloceB mmeHWNBI B Hayaie
WIOHS 9aCTO NMPUBOJINT K IMTOTEPE CEMEHHBIX U XJIe-
OonekapHbpIX KauecTB. OCOOEHHO 3TO KacaeTcs co-
PTOB CpETHENO3THETO THIIA CO3PEBAHUS, KOTOPBIS
CTaHOBATCS TIPH TAKOM TOCEBE IO3IHECIICIBIMU
C IPOAOJDKUTEIBHOCTBIO Beretauuu He 92-95; a
108-112 cyTok.

Cpoku 1moceBa OYeHb BaYKHBI IS TTOTyUEHUS
KauecTBeHHBIX ceMsiH. CemeHa, oOianaromime
BBICOKOH BCXOJKECTBIO, CIIOCOOHBIE IPOpacTaTh
OOJIBIINM YUCIIOM TIEPBUYHBIX KOPEIIKOB, a, Clie-
JIOBaTEIbHO, U 0OJIee arpecCUBHbBIE B OTHOIICHUN
MTUIIH U BJIard, MOKHO ITOJTy4uTh B 90 ciydasx u3
100 TonpKO NpU paHHUX CpPOKax mocena. B Hameit
o0yacTv 3TO TepBbie 2-3 JHSA Hadaia IMOCEBHOU.
HyxHO MMeTh B BUAY, YTO BO3MOXKHBIE HEJ000-
pbl ypoxaiiHocTH Ipu paHHeM nocese B 1,5-2.0
LIEHTHEpa C TeKTapa KOMIICHCHUPYIOTCS ITOJTyde-
HUEM BBICOKOKaYECTBEHHBIX CEMSH, 0€3 KOTOPBIX
cepbE3HOE 3€PHOIIPOU3BOACTBO HEBO3MOKHO [§].

Taxk, o pe3yiabpTaraM MpOBEACHHBIX (hEHOJIO-
TUYECKAX HAOMIOACHUN ONTHUMAaIbHBIM CPOKOM
IoceBa Uil COPTOB CPEIHECIIENION TPYIIbI SB-
nsercsa nepuon 25 — 30 Mas, ¢ BereTauuOHHBIM
nepuonoM 78,5 — 79 aHel, npu STOM pazHULA K
panHemy cpoky (10 mas) cocraBmnser 3,5 qHs, a K
no3aaemMy (10 urons) — 4 aast (Tabnuma 2).

Tabnuua 2 — [IpogomKUTENbHOCT BEreTalIMOHHOTO IEPHOA SIPOBOH MIIEHHIIBI, PAa3IMYHBIX TPy

CIIEJIOCTH, B 3aBUCUMOCTH OT CPOKa MOCEBa, THEH

I'pynma Cpoxk moceBa
CIIEJIOCTH 10 mas 15 mas 20 mas 25 mas 30 mas Swutons | 10 uroHs
Cpennepaname 79 79 77,5 77,5 76 76 79,5
CpemnHecnenbie 82 81 79 79 78,5 79 82,5
Cpenneno3aHue 85 84,5 85 83 82,5 83,5 86

Jlanubiii (hakT TOBOPHUT O TOM, YTO COPTa CPEIHE-
CHeJION Trpynmbl 0ojee TMOABEPIKEHBI BIIUSHHIO
CpOKa IoceBa Ha NepHOA Pa3BUTHUSL.

IIpu 3TOM copTa cpenHepaHHEH U CpeHENO3AHEH
IPYMIIBl PEArUPYIOT HA U3MEHEHHE CPOKa MoceBa
B MCHBIIIEM Jnana3oHe. Tak nepuos pa3BUTHs CO-
PTOB cpenHepaHHe! Tpynnbl OblI B mpenenax 76
— 79,5 nHel, ¢ mepuoioM ONTUMAIBHOIO Pa3BU-
tua 30 mMast — 5 UIOHA, U pa3HULEH K paHHEMY U
MO3JHEMY CPOKY 2,5 — 3,5 nHel.

[lepuon pasBUTHS COPTOB CpeIHENO3AHEH IPyII-
bl CaMbIi IPOJOJIKUTENbHBIN, B Ipenenax 82,5
— 86 nHeil. Cpok MX ONTUMAJIBHOIO ITOCEBA MPH-
mencs Ha Aatel 25 — 30 masi, mpyd KOTOpOM Iie-
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pUOA BEreTaluu COCTaBIAET MUHUMAaNbHbIE 82,5
— 83 maa. CauxeHue K OoJiee TIO3IHEMY CPOKY
IoceBa MPHUBOAMT K 3aTATUBAHUIO BEreTalMi Ha
3,5 mHs, a moceB B 0oJiee paHHUE CPOKH Ha 2,5
nHs. JlaHHBIE cOpTa B HAIIUX YCJIOBUSX SBIISFOTCS
0osee THOKUMU, T.K. OOJ€e PaCTSHYTBIA TTEPUO.T
Pa3BUTHS TTO3BOJISIET 00ECIIEUUTh OCaJKaMu (a3bl
MaKCUMaJbHOHN MOTPEOHOCTH BO Biare (KyIleHHE
— KOJIOIIICHUE).

CornacHo OIeHKE MPOI0HKUTEIIBHOCTH TIEpH-
0]1a Pa3BUTHS COPTOB PA3IMYHBIX TPYIII CIIEIIOCTH,
MO’KHO CKa3aTh, 4YTO ONTUMAJbHBIN CPOK [TOCEBA B
MIOCIICIHUE TOMBI, CBUHYJICS K ITO3HEMY CPOKY,
nepuony 25 — 30 mast. XoTs, COracHO MHOTOJIET-
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HUM ONBITHBIM JaHHBIM, 32 30 JIeT TpaauIlioHHbIe
CPOKH TTOCEBa HAXOIATCS B MIPOMEXKYTKe 15 — 25
Masi, Ha KOTOPBIH MPHUXOIUTCS OONbIIas 4acTh
MTPOM3BOJICTBEHHBIX TIOCEBOB CEBEPHOTO PETHOHA.

OcobennocTd (GOPMUPOBAHUS YPOKAWHOCTH
B 3aBHCHMOCTH OT CPOKa MOCEeBa.

B mocnenHue ronmpl, pU OYEBUIHOM H3MeE-
HEHUH KIMMAaTHYEeCKUX (haKTOPOB, CPOKH TIOCEBA
BJIIMSIIOT Ha Ypo)kail B paBHOM CTENEHH, a MHO-
I/1a ¥ 3HAYWTENbHEEe, YeM Ba)KHEUIIINE SJIEMEHTHI
arpoTeXHUKH — yIOOpeHHs, MPEeaIIeCTBEHHUKH,
00paboTKa MOUBHI U JIp. Bapeupyst cpoku mocesa
TP OJHUX M TeX K€ 3amacax MOYBEHHOW BIard U
OJIMHAKOBOM KOJIMYECTBE aTMOC(EPHBIX OCATKOB,
MOXKHO B OOJIBIIMX Tpesesiax peryinpoBarh pac-
XOJIOBaHWE JOCTYIHOM BJIard Ha €AWHUILY TIPO-
Ty KITHH.

Br16op mpaBHIBHBIX CPOKOB TOCEBa MO3BO-
JSIeT MaKCUMHU3UPOBATh PEe3yJbTaThl B3aMMOJICH-
CTBUS TEHOTHUIIA C OKPY>KalOIEel Cpesiol U TeM ca-
MBIM TIOBBIIIATH YPOXKAHHOCTH M XJIeOOTeKapHbIe
KadecTBa 3epHA MIIEHUITH [ 15].

SlpoBas mieHwIa Ha MoceBax B ONTHMAaIbHbIC
CPOKH pacxo/i0BaJa 3a BEreTallMOHHBIN IIEPHOT Ha
1 1t 3epra Ha 27 % MeHbIIe TPOAYKTUBHON BJary,
YeM Ha paHHeM TroceBe. Bce 3To roBopuT 0 TOM,

YTO B 3aCYIIIUBBIX YCIOBHAX BAKHBIM (PaKTOPOM
obecrnedenns MAKCHMAITbHO BO3MOYKHOTO YPOyKas
SIBIIIETCS] KaK HAKOIUIEHWE BJIard B 3UMHUH TIepH-
0J1, TaK M €€ MPaBMIbHOE UCIIOJIb30BaHUE TIPH OTI-
TUMAaJIBHBIX CPOKaX ITOCEBA.

[TomyueHHBIE pe3yabTaThl OTPAXKAIOT TUHAMHU-
Ky HaOJOJIEHUH 10 TIepUOAY BETETAINU SPOBOM
TMIIICHUIIBI, T.€. HANOOJBIINE YPOXKAU TPUXOISATCS
Ha TIOCEBHI MIIICHUITBI B KOHIE Mast (25 mas — 5
HTOHS).

Tak, Hanmbonee TyBCTBUTEILHBIMH K BBIOOPY
ONTHMAJBHOTO CPOKa SIBISIOTCS COpPTa CpenHe-
paHHe#l Tpynmbl. MakcumaiabHas YpO>KalHOCTh
aHHBIX cOpTOB mpuruiack Ha 30 mas — 21,6 1/
ra, IpH 3TOM Heno0op mpu Oojiee paHHUX CPOKax
coctasmsieT 1,9 — 4,6 1/ra, u npu mo3gaUX — 2,0
— 3,9 w/ra. OnieHUBAas TIOJyYCHHBIE TaHHBIC BU/I-
HO, YTO TIPH HECOOIFOIEHUH CPOKa ITOCEeBa TAHHOM
TPYIIBEI COPTOB HEMOOOp YpOXkas MOXKET OBITh
BHYIIUTENIBHEIM 110 3,9 — 4,6 1/ra, wim 20 — 22
% (Tabmuma 3). CnemoBatenbHO, T (PePMEPCKUX
XO3SICTB, BO3MEIBIBAIONINX TPEUMYIIECTBEHHO
JTaHHBIE COPTa, CPOK ITOCEBA SBISETCS OMpEAes-
FOIIIUM | JIOJDKEH CTPOTO BBIAEPKUBATHCA B arpo-
TEXHHKE.

T36HI/IH3 3- ypOX(aﬁHOCTL COpTOB ﬂpOBOﬁ MIICHULIBI pa3JIMYHBIX I'PYIII CIICJIOCTHU, B 3aBUCUMOCTH

0T cpoka nocesa, cpeanee 2020-2022 rr

I'pynma Cpoxk noceBa
CIIEI0CTH 10 mas 15 mas 20 mas 25 Mas 30 mas Swurons | 10 uroHs
Cpenuepannue 17,0 18,2 18.4 19,7 21,6 19,6 17,7
Cpenuecnienbie 18,6 17,1 18,1 20,5 21,1 19,6 19,1
Cpennenozanue 21,4 20,8 20,8 21,9 243 234 22,4
HCP_ . 1,40
Copra cpenHecnenaod M CpEIHENO3JHEH a B OTHEJIbHBIE I'OJbl C BBIPAKEHHOH 3acCyXoil u

Tpynn o0ecTieuyuBaloT Oojiee HU3KKE MOTEePH ypo-
J)KaHOCTH TIPU CABWKEHMHM cpoka moceBa. [Ipu
MAaKCUMAaJlbHOWU YPOXAHHOCTH CPEAHECHEINBIX CO-
proB — 21,1 1/ra, Taxke Ha 30 Mas, HeIOOOp MIPH
paHHEM U TTO3[THEM cpoke cocraBiset 2,0 — 2,5 1/
ra, uin 10 — 13 %. A npu MakCcUMaJIbHO BBICOKOM
YpO’KaHOCTH Y TIO3/THECTIENIBIX COPTOB — 24,3 11/
ra, He1oOop, B 3aBUCUMOCTH OT CPOKa ITOCEBa, CO-
craBimsger 1,9 — 2,9 wra (8 — 12 %). B Texymeit
CUTyaIlil BaXXHBIM CTaHOBUTCS pa3padoTKa TexX-
HOJIOTUW BO3JIENIBIBAaHUST KOHKPETHOTO COpTa, C
OTIpe/IeTICHHBIMH XapaKTEePUCTUKAMHU K TIOYBEHHO-
KIIMMATHYECKAM YCIIOBUSIM TIPOU3BOJICTBA, YTO
o0ecrieunBaeT NpuOaBKy yporkaitHOCTH 10 25 %,

Ooree.

Hawnmensmas cymectBennas pasanna (HCP)
BBIOOPKH JIaHHBIX, UIA YPOBHS 3HAYMMOCTHU
0=0.95, cocrasuset fkp (0.95) = 1,40 u TOBOPHUT O
TOM, YTO TPYIIIIOBBIE CPETHIE 3HAUCHHUS BRIOOPKU
Pa3IMYaAIOTCS 3HAYNMO.

B uenom, oueHuBas ypoxanHOCTb COPTOB
SIPOBOY TIIIEHUIIBI PA3INYHBIX TPYTI CHEIOCTH B
riepuo HabmroneHuit 2020 — 2022 1., MOXKHO CKa-
3aTh, 9TO CPEHENO3/IHNE copTa Ooee ypoKaiHbI
Ha Ka)XIOM UccliefyeMoM cpoke. B cpennem mpe-
BBIIIICHUE TI0 YPOXKAWHOCTH PaHHECTIEIBIX COPTOB
cocrapiser 2,7 — 3,8 1/Ta, a CpeIHECIIETBIX — Ha
3,2 - 3,7 w/ra (pucyHok 1).
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Pucynok 1 — I'paduk m3mMeHeHUs1 ypOXKAIHOCTH TPYIII CIIEIOCTH SPOBOH MIIICHHUIIBI,
B 3aBUCHMOCTH OT CpPOKa
Taxoke Ha TrarpaMMe MOXKHO YBUZIETH ITPOCAIKY YPOKAHHOCTH y cpeaHectenbix (0oee BhIpaskeH-
HYIO) U TIO3/IHECIIENBIX COPTOB, TIPH 3TOM y CpEJIHEPaHHHX TUIABHBIN POCT YPOKaHHOCTH K 0oJiee 1mo3/1-
HEMY CpPOKY. DTO TOBOPHUT O TOM, YTO paHHecHelble copta Oojee d3PPEeKTUBHO UCIIONIL3YIOT OCEHHE-
3MMHUE OCAJIKH B CBSI3U C CXKATOCTHIO PAaHHUX (a3 pa3BUTHSL, TIPH ATOM CPEAHECIIEIIbIE U MTO3IHUE COPTa
JIAHHBIN pa3pbIB HEJIOCTATKA BJIATH OLIYIIAIOT 00Jiee HKECTKO, Pearupysi CHWKEHHUEM IPOJTyKTHBHOCTH.

Oobcyxaenue

CoriacHO MHOTOJIETHUM DKCHEPUMEHTAIb-
HBIM JAHHBIM, ONITUMaJIbHBIN CPOK I1OCEBA SIPOBOU
mmeHunsl 15 — 25 mast, oAHaKo, MPOBEICHHBIC
HaOJIIOJICHUSI 32 MEePUOJOM PAa3BUTHSI U MPOAYK-
TUBHOCTBIO COPTOB IILIEHUIIBI Pa3IMYHBIX TPYIIII
CIIEJIOCTH IO CPOKaM IIOCEBA, MOKa3bIBAIOT, UTO
CPOK TOoceBa CABUTAeTCs K 3-i nekane Mas. ITo
MOJITBEPIKIACTCS KaK (DEHOJOTUICCKUMHU HaOIIH0-
JCHUSIMH, @ UIMEHHO CHH)KCHHEM BEreTallMOHHO-
ro nepuoja B JaHHBIE CPOKH, TaK U MOJyYEHUEM
MaKCHUMaJIbHOW ypoKallHOCTH. B KiIMMaTH4ecKux
ycnoBusix Ceepnoro Kazaxcrana copta cpemHe-

3ak/oueHue

CornacHO TMOJIyYeHHBIM pe3yJIbTaTaM JKC-
[IEPUMEHTA, BBISBIICHO, YTO ONTHUMAJIbHBIC CPOKU
[I0CEBa SIPOBOM MIIICHUIIBI B YCIOBUSIX W3MEHSIO-
[IEroCsT KIIMMATa, B ITOCIEIHUE TOABI CABUTAIOTCS
K nepuony 25 — 30 mas. Tak, 1o pe3yabTaTaM 1npo-
BEJICHHBIX (DEHOJIOTMYSCKUX HAOJIOJCHHUI OMTH-
MaJIbHBIM CPOKOM IIOCEBa JIJIsl COPTOB CPEJIHECTIC-
JIOW TPYIIIBI SIBJSIETCS 3-51 IeKaja Masi, IpH 3TOM
copTa CpeJHepaHHEW U CPEIHEINO3/HEH TPYIIIbI
pearupyroT Ha U3MEHEHHUE CpPOKa MOCEBa B MEHb-
meM auama3one. OJHAKO MO MOKA3aTelo MOJy-

CIIEJION W CPEAHENO3/IHEW TpyNIibl OTIWYAIOTCS
Oosiee THOKHUM TEPUOJIOM BEreTaluH, U CHOCO0-
Hbl 3(QQPEKTHBHO HCIOIB30BaTh IO3/IHE-JICTHUE
ocaaku. Ho B TO ke BpeMsi copTa CpeHepaHHeH
TpyI1bl 0OoJjiee OT3LIBUMBEI HA ONTHMAJIbLHEIE Cpo-
ku. [Ipu TOM, YTO 70N TaKUX COPTOB B OOIIEH
CTPYKType IoceBa obiacTu cocraBisieT 6onee 40
%, 00s13aTeIbHBIM ACTIEKTOM arpOTEXHUKH TOJIK-
HbI BLICTYIIATh OINTUMAJIBHBIC CPOKHU ITOCEBA, I10-
3BOJISIFOIIME TOJYYUTh JIOCTOBEPHBIC MPHOABKH
ypOKasi MPaKTUUESCKU B JTFOOOH TOJ1.

YEHHOTI'O yposkasi HauboJjee YyBCTBUTEIBHBIMU K
BBIOOPY ONTHUMANBHOTO CpOKa SIBISIIOTCS COpTa
cpelHepaHHEH Trpynnbl. MakcuMaibHas ypoxaii-
HOCTb JIaHHBIX COPTOB Npuuuiack Ha 30 mast — 21,6
1/ra, HecoOJII0IeHHE CPOKa MoceBa JaHHOU TpyII-
bl COPTOB MPHUBOAMUT K HEJ0OOPY 3epHa 10 3,9 —
4,6 w/ra, unn 20 — 22 %. CopTta cpenHecnenoi u
CPeIHENO3/[HEH rpyI o0eceuynBaroT 0ojiee HU3-
KHE TIOTEpU YPOKaWHOCTH MPH CABMKECHUU CPOKa
mocena, B mpenenax § — 13 %.
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y4HOe 000CHOBaHME TEXHWYECKUX W TEXHOJOTHUECKUX MapaMeTpoB JUIS aJIallTalllid TEXHOJIOTHH KOC-
MUYECKOTO 30HIMPOBAHMS M TOYHOTO 3€MJIE/ICIHS TI0]] aKTyaJbHbIE TPOU3BOICTBEHHBIC 3a/1a4H CyOb-
extoB AIIK u popmMupoBanre HEOOXOAMMOMN TSI 3TOTO peepeHTHOM 0a3hl JaHHBIXY.
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Abstract

In the complex of agrotechnical measures aimed at increasing the yield and gross harvest of spring
wheat grain, sowing time is of paramount importance. The relevance of the study lies in the fact that in
a changing climate, there is a shift in sowing dates to the third decade of May (the period May 25-30),
although based on long-term observations, the recommended sowing dates for the north of Kazakhstan
are May 15-25.

The object of the study are 7 new varieties of spring soft wheat of different types of maturation of
domestic breeding: medium-early type - Astana, Tauelsizdik 20, Shortandinskaya 2012; mid-season -
Semenovna, Shortandinskaya 2014, Taimas; middle-late - Aina. The essence of the study is to study
the productivity, as well as the growth and development factors of wheat varieties of different ripeness
groups, with the sowing dates: May 10, May 15, May 20, May 25, May 30, June 5, June 10. The work
used laboratory and field research methods, according to current methods.

Based on the results of assessing the duration of the development period for varieties of different
ripeness groups, it can be said that the optimal sowing date in recent years has shifted to a late date, the
period of May 25-30. At the same time, the varieties of the middle-early group are the most sensitive to
the choice of the optimal period. The maximum yield of these varieties fell on May 30 - 21.6 centners
per hectare, while the shortfall at an earlier date is 1.9 - 4.6 centners per hectare, and at later dates - 2.0
- 3.9 centners per hectare.

The practical significance of the results of the study is expressed in the implementation of the results
obtained in the agrotechnics of the cultivation of spring wheat of farms in the region, engaged in the
cultivation of wheat of various ripeness groups within the farm. Only by observing the optimal sowing
time it is possible to increase the increase in the yield of grain production up to 25 - 30%.

Key words: spring wheat; sowing time; productivity; agricultural technology of cultivation;
phenological observations; ripeness group; development phase.
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Tyiiin

XKaznplk Oupail IIBIFBIMIBUIBIFBIH  JKOHE OKalIbl JOH TYCIMIH apTThlpyra OarbITTasiFaH
arpoTEeXHHUKAIBIK IIapanap XUBIHTHIFBIHBIH IMIIHIEC aca MaHBI3IBICHI ceOy Mep3iMmi. 3epTTeyiepaiH
MaHBI3[bUIBIFBIH aWTKaHZA, KIMMATTBIH e3repy KarjaiiapbiHaa ceOy MepsiMaepi MaMmbIpIblH 3
OHKYHJIITiHE Kapal *KbUDKBIFaHbI Oaiikamass! (25-30 mambIp), Oipak KOIDKBIIBIK OaKplUIayIap HETi3iHIe
KazakcTaHHBIH CONTYCTIriHAE YCHIHBUIFAH ce0y Mep3imaepi 15-25 MaMsbip.

3epTTey 00beKTici OTAaHABIK CENEKITUAAAFI OPTYPII MiCII-KeTUTy THI Oap 7 jkaHa XKa3abIK )KYMCaK
Omnait copTTapsl: opramia epre Tun- Acrana, Toyencizaik 20, Hloprarnsuteik 2012; opTamia miceTin —
CemenoBHa, [llopranasisik 2014, Taiimac; oprama kem- AiiHa. 3epTTey MaHici 10 mambIp, 15 MamsbIp,
20 mameIp, 25 mambip, 30 MaMbIp, 5 Mayceim, 10 MayceiM ceOy Mep3imMaepiHaeri spTypdi micim->keTy
IpyNIachIHAAFbl OMJail COPTTaphIHBIH LIBIFBIMIBIIBIFBIH, COHIAM aK eHy >KoHE Aamy (axkTopiapblH
3epTTey. ©3eKTi MEeToUKaIapra ColKec KYMbICTa JabOpaTOPHUSIIBIK KOHE ETICTIK 3epTTey Taciiaepi
KOJIJaHbULIBI.

OPTYPIi MiCiM-KETiTy TPpyNIachklHAaFrsl COPTTAp/IbIH 1aMy Ke3eHI Y3aKTHIFbIH Oaraiay HOTHKeci
OOMBIHIIIA aiTKAHA, COHFBI JKBUIAAPBI OHTAWIIBI ceOy Mep3iMi kel ceOy Mep3iMiHe Kapail CO3BUIIbI,
25-30 mambIp Ke3eHzepiHe. MyHa OHTAMIBI Mep3iMre €H SCEpIISHTINI opTallia epTe TPYIIaarkl
coprrap Oonbin TaObuianel. by copTrapaplH €H JKOFapbl IIBIFBIMABUIBIFBI 30 MambIpra Kenai —
21,6 w/ra, OyHaa eH epTe Mep3iMaeri TONThIpa anMay aeHreii 1,9-4,6 m/ra, skoHe Kemr Mep3iMepiHe
- 2,0-3,9 w/ra Gonapl. 3epTTey HOTHXKEJEPiHIH MPAKTHKAIBIK MaHBI3bUIBIFGI, AllbIHFAH HOTHKEIEep
apyambUIbIK 1MIHAE SPTYPJIi MICII-)KETY TPYNIAChIHIAFl OWgaiinapabl ecipyMeH aifHaibIcaThiH
aiimMakTarbl (hepMepITiK KOXKaIBIKTapAa )Ka3/IbIK OUIali bl ©Cipy arpoTeXHUKAJIapbIH SHTI3YAl Olaipei.
Owraiinel ceOy Mep3iMIepiH cakTaraH/1a FaHa Ouail eHAipiCiHAE MIBIFBIMIBLUIBIKTE KOockiMIma 25-30%
apTThIpyFa OoJabl.

Kiar ce3nep: xa3nsik Onail; ceOy Mep3iMi; MIBIFBIMIBLUTBIK; 6CIpy arpOTEXHUKACKI; (PEHOTOTHSITBIK
OaKpIIay; MCIM-XKETiTy rpynmnacel; 1amy (asacel.
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AHHOTALMSA

[Ipu m3ydeHnn 0COOCHHOCTH SKOJIOTUH ¥ COBPEMEHHOTO cocTostHIsI Oapcyka (Meles meles) B Kop-
TAIDKBIHCKOM TOCYIapCTBEHHOM IMPHUPOTHOM 3alTOBETHUKE BBISBICHO TTOBCEMECTHOE €T0 PaclpocTpa-
HeHHe, 00I11ee COCTOSTHNE SBISIETCS CTA0OMIIBHBIM, HAOOJIBIIAs TUIOTHOCTh OTMEYAETCs BOIHM3H BOJTHBIX
WMCTOYHUKOB. 3HAYUTEIBHBIX OTIMYUI OT MOIYJISAIUU 0apCyKOB, )KUBYIINX BHE TEPPUTOPUH 3aIIOBE/I-
HHKa, HE OTMEYCHO, KpOME paIlioHa MUTAaHMs, TaK Kak OCHOBHBEIM KOpMOM utsl Oapcyka Meles meles,
KUBYIIIUX B MPUOPEKHON 30HE, ABISIETCA pa3HOOOpas3ue SAToj W OOHMINE NTUI] B BECEHHHUH Tepro. Y
Oapcyka yCTaHOBJIICHHOE paclpe/ie]IeHne TaKuX MPU3HAKOB KaK PACCTOSHUE MEXAY OeperoBoi JIMHUEH
1 HOpOH 0apCyKOB, JaeT HArJIsIIHOE MPEACTaBICHHE O Pa3HOOOpa3nu MpU3HAKA H3ydaeMOl COBOKYTI-
HocTh. CBS3p MEXy HOpaMH 0apCyKOB M YHCIEHHOCTHIO JINCHUIIBI TIPH MPSMOJIMHEHHOMN KOppesuni
MTOATBEPIKIACT O CTETICHH CBSI3U Mely HUMH. Pe3ynbraTs! Miccie10BaHI MOKHO NCIIONB30BaTh B yueo-
HoM miporiecce KATY um C. CeitdymmuHa Tpu 9TeHUN JESKIUHA IS TTOATOTOBKH CTYICHTOB IO CTICIIH-
anpHOCTH «OXOTOBEICHNE 1 3BEPOBOJICTBOY.

KutoueBble cjioBa: 9KOIOTHS; 3aTI0BETHUK; OapCyK; MPSMOIUHEHHAS KOPPETAIHs; pa3HooOpasue;
KOpPMOBasi CTPYKTypa; MPUOpEeKHAs 30HA.

BBeaenue

[IpoBeneHHple WCCIEAOBAHUS IO TAKCOHO-
MHYECKOMY CTaTyCy Oapcyka Jlaind BO3MOXKHOCTh
OTIIMYUTH €BPOIEHCKOTO OapcyKa OT a3MaTCKOro
[1-3]. Tak, HAa OCHOBAaHHWH MOJIEKYJISIPHO-TCHE-
TUYECKUX AaHaJIN30B OBUIM YCTAaHOBJIEHBI YETHI-
pe TPYIIBI TOMYJISAIUN Oapcyka: eBpoTmeicKas,
[oro-3amajHasi  a3uarckas, CeBepO-BOCTOYHAs
asmarckas, smoHckas [4]. CoriacHO coBpeMeH-

HBIM TIPEACTABICHISM [5], BRIICISIIOT TPHU BUIA,
"3 KOTOpBIX 4 monsuna: Meles meles severtzovi -
(hepranckuit 6apcyk, M.m. tianschanensis - TSHb-
MaHLCKUA Oapcyk, M.m. arenarius - TIeCUAHBINA
Oapcyk u M.m. sibiricus - cnOupckuii 6apcyk oou-
tatoT B Kazaxcrane [6]. HecmoTpst Ha Takoe mu-
pOKOE pacmpocTpaHeHne Oapcyka, 0COOCHHOCTH
€ro HKOJIOTHH B 3allOBEIHUKE M3YYEeHBI HEI0CTa-
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TOYHO, B CBSI3M CO CKPBITBIM 00pa3zoM xu3Hu. Ha
TeppuTopur KOpramKeIHCKOTO TOCYIapCTBEHHO-
ro npupoaHoro 3anoennuka (KI'TI3) Pecry6mm-
ku Kazaxcran aHTpomoreHHOe BIHMSHHE Ha Oap-
CyKa MHUHUMAIIbHO, W CJIeI0BaTeIbHO W3yYeHHUE
9KOJIOTUM M COBPEMEHHOTO COCTOSHHS Oapcyka
(Meles meles) B ecTecTBEHHOH cpezie MpeacTaB-
JSI€T OCOOBIA WHTEPEC, YTO W MOCTYKHUIIO IEITBI0
pabotel. [l JOCTHIKEHWS ITOCTaBICHHOW IIETH

MarepuaJibl 1 METOABI

UccnenoBanust npoBonunuck B PI'Y KITI3.
beun IMPOBCJCHBI IIOJICBBIC HUCCICAOBAHUA 110
OTIpE/IeNICHUIO YHCIEHHOCTH JaHHOTO BUJA M Ha-
OsrosieHust 3a 0apcykom Meles meles Ha MOHUTO-
PUHI'OBBIX IUIOIIAJIKAX TCPPUTOPUHU 3allOBECIAHHKA
[7]. B xote u3yueHwusl 3KOJIOTUU OapcyKa, onpe/ie-
JICHUS YUCIICHHOCTH MECTHOM nonyJjsanruu, mmpoBo-
JAUJICA CUCTEMaTUYECKHUI MOHHUTOPHUHI" BBIBOJKO-
BBIX HOp (BECEHHHUH, JIETHUH, OCEHHUI NEPUOJIbI),
TIOUCK HOBBIX HOP, UCCJICAOBAIUCh HOBBIC TCPPH-
TOpPUH, a TAKXKe MPU U3y4YEeHUH OMOTOMUYECKOTO
pacrpe/ielieHus: POBOJUIN BH3yalbHOE HaOII0-
ACHHUEC 110 KOCBCHHBIM IIPpU3HAKaM: CJIC/bl, HOPHI,
TPOTIBI, SKCKpeMeHTh. Ha ocHOBaHuM 00111eTo vrnc-
JIa OT/ICNBHBIX JKUJIBIX HOP, 0apCy4YbUX TOPOIKOB,
NOACUUTHIBAJIOCH YUCJICHHOCTH HOP Ha TI'CKTap.
HpI/I aHaJIn3€ JUHAMHWKH YHCICHHOCTU HCIIOJIb-
30BAJIM CTATHCTUYECKUE JIaHHBIe. Takke Mpous-
BOAUJIUCH 3aMEPhI MMONCPCUYHBIX CeUeHUM pa3ian4-
HBIX HOp OapcykoB [8]. Yuer Gapcyka MpoBOAUTCS
no meroauke Cumoposa [.H., [9]. IIpoBeneHHBIi
ydeT 0apcyka MOMOT BBISIBUTH OOJIBIIIOE KOJIHUYE-
CTBO TIOCEJICHHI paHee HEM3BECTHBIX, YTO TAKKE
OTPa3WIOCh HA pacueTe 00IIel yrucieHHocTy. s
YTOUHEHHMS YHCIIa MOJIOABIX 0co0ei mpociexnBa-
JIOCH UX TMOABJICHUA U3 HOPbLI B UIOHb, UIOJIb MECs-
nax. B nTore BBIUMCHSIOCH MJIOTHOCTH BbIBOJKO-
BBIX HOp M o0IIee 4yrcio 6apcyKoB Ha TUIOIIA/IH,
MOJIBEPrHYTOH o0cnenoBanuto. Bce HOpBI HaHO-
CWINCh Ha KapTy 3anoBeanuka. Crapsiii "Oapcy-

PesyabTarnsl

OBUTH OTpeJeNIeHbl 3a/1a4l: BBISBHTH OCOOEHHO-
CTH 9KOJIOTUH 0apcyKa; OMpelesIiTh COBPEMEH-
HOE COCTOSIHHE, PaclpOCTPaHEHHE W TUIOTHOCTS,
JUHAMHUKY YHCIICHHOCTH, OMpPEIENIUTh XapakTe-
PHUCTHKY pacrpeelieHHss HOp 0apcyKoB OT BOJBI
(o3epa mim peukn), U MKy HOpaMH B 3aIlOBE/I-
HUKE. A TaK)Ke BBIYUCIUTh KOPPEISIUOHHbBIE CBSI-
3W MEXJy YHCIIEHHOCTHIO 0apcyKoB, HOp Oapcy-
KOB M YHCIICHHOCTHIO JIUCHUIIBI.

YU TOpOJOK" - MPOCTPAHCTBO, 3aHATOE OJHOU
OOJIBIION HOPOH, - B CPeJHEM MOXKET 3aHHMAaTh
wiomaab a0 1 rekrapa. Ecnm mosBosstim ycno-
BUSI, Y CEMbH 0apCyKOB HaOIIOINCh cpazy 2 - 3
HOPBI, KOTOpPbIe MEHSITUCH Yepes 2 - 4 neaenu. [1o-
Ka3arelb MJIOTHOCTH BBIYHCISACTCS 1O QopMylie:
A= nx1000/P, tne n — uncio ocobel, YI4TCHHbIX
Ha JIAaHHOM y4acTke; P — miiomazp 9Toro yyacrka.
Pacuer oOriieli uncieHHOCTH 0aPCYKOB B 3aI1OBE/I-
HUKe BbrumcisieTces mo gopmyne: N= ax S/1000,
rae S — 3KCTpanojupyemMast Iiomaab, NpUroaHas
JUIst oOuTaHus. bonee TOUHBIN y4eT YUCICHHOCTH
9TOTO BHJIA TIPOBOJMIICS TIO TIOJICUETY O0CO0eiH, 3a-
CEIISIIOIINX HOPBI MyTeM «3aCHIKU» Y HOP, U IO
JOPOKKaM, OCTaBIISieMble JKUBOTHBIMH II0 POCE
IpU BBIXOJ/Ie M3 HOpBL. Pacuer uncnenHoctu Oap-
CyKa TPOBOAMJICS MEPEMHOKEHUEM KOJIMYECTBa
KHJIBIX HOP Ha CPEIHIO YHCICHHOCTh 0coOei
Oapcyka B moceneHHsX. MeTogoM OuomeTpuue-
CKOI1 00paboTkM ObLIO M3y4YeHO U 00paboTano 50
0apcydbux HOp, TPOM3BEJCH y4YeT YHCICHHOCTH
Oapcyka Meles meles 3a 2017- 2021 roasr [10].
Ha Teppurtopun 3amnoBe1HIKa TPUMEHSIIACH METO-
JIMKa ydeTa Ha IUIOIIAJKe, MapUIPyTHBINA - BHU3Y-
IBHBIN yUYeT HOp, a TAK)KEe MUCIIOJIb30BAIIUCH JIaH-
HBIE, MOJyYSHHbIE METO/IOM OIPOCa HHCIICKTOPOB
CITy>KOBI OXpaHbl. YUETHBIC TUIOIIAJKH 3aKJIabl-
BaJHCh B Pa3MUHBIX OMOTOIMAX, YTO TIO3BOJIMIIO
NpUOU3UTENPHO PACCUNUTATh KiacCc OOHHUTETa
YTOAUH, 3aHUMAaEeMbIX OapCYKOM.

Bapcyk, kak npencraButens cemelicTBa KyHbux (Mustelidae), sBnsiercs THIIHYHBIM 3BpUdaroM. B
MUTaHUM Oapcyka MMeeT MECTO CE30HHAs M TOJMYHAs CMEHa KOPMOB, UTO JINMUTHPYETCs MeTeo(akTo-
pamu, YHUCIEHHOCTHIO M TUIOTHOCTBIO T€X MM WHBIX BHIOB JKMUBOTHBIX, YPOXKANHOCTHIO PACTEHUH, TIJI0-
noB U cemsH. Tak, B 30 uccnegoBaHHBIX AKCKPEMEHTaX OapcyKa BCTPEYATUCh Pa3InIHbIE BUIBI KOPMOB

B 3aBHCUMOCTH OT ce30Ha roja (Tabmuma 1).

Tabmuua 1 - U3MeHYnBOCTh COCTaBa KOPMOB Oapcyka 1o cezonam B KI'TI3

Bun xopma Hons B parmone nuranus (%)
Becna Jleto Ocenn
MitexonuTaroniye 20 15 10
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IItunme: 5 5 5

SIiina oTuI 15 10 -
Pentunuu 5 - -
AMpudun 10 15 25
Pr16a 5 - 5
PactutenpHble KOpMa 15 20 40
Hacexomrbie 25 35 15

Kak BuanHo 13 Tabnuusl 1, O BBIACICHHBIM
nepuojaM MUTaHHUs KOPMOBBIE OOBEKTHI pacipe-
JENSIOTCST CIeNYIOIUM 00pa3oM: B BECEHHMH
MEPUOJ MBIIIEBUIHBIE TPHI3YHBI U JPyTrHe Mej-
KM€ MJIEKOTHMTAIONMe, NTHLIbI, silla NTHLl, Hace-
KOMBI€, pacTUTENbHbIE KOpPMa; B JICTHUI HEepuoJ
OTMEYaeTCs HU3KHH IPOIEHT NOEHAEMBIX MBIIIE-
BUIHBIX TPBI3YHOB, PACTET JOJISI JOOBIBAEMbIX Ha-
CEKOMBIX M UX JINYMHOK, YBEJINYHUBAETCS IPOLIEHT
36eMHOBO/IHBIX; B OCEHHUI NEpHOJ B KOpMax pac-
TET YACTbHBIH BEC PACTUTEIBHBIX OOBEKTOB, IO-
PO¥i TIOJTHOCTHIO TIEPEXOANT Ha TIJIOBI PACTEHUH,
CHIDKAETCSL [0Sl MOENAaeMBIX HACEKOMBIX, pell-
TUJINHA U 36MHOBOJHBIX. B JaHHOM ciydae 4eTko
MIPOCMATPUBACTCS 3aBUCUMOCTb MEXIy Ipeod-
JlaJlaHueM TOTO MM MHOTO BHJIa KOpMa B 3aBH-
CUMOCTH OT €ro JIOCTYIHOCTH 0 CE€30HaM Toja.
Jlns BcessmHOTO Gapcyka KONIWYECTBO M y/eIbHAS
Macca IMOeIaeMoro Kopma TECHO CBSA3aHBI C €ro
o0mimeM W JOCTYHHOCTBIO. bapcyk - ocemnoe
KUBOTHOE, MUIPAllUU Ha JaJIbHUE PACCTOSIHUA Y
9THX >KUBOTHBIX, OCOOCHHO Y B3pOCHBIX HE Ha-
Omro1aeTcs, HO 3a aKTUBHBIN IEPHOJ Ha MOBEPX-
HOCTH, €KEr0/IHO Kak[aasi CeMbsl 0aPCyKOB MEHsI-
€T MeCTa yCTPOMCTBA JieTHEH HOphl. YacTo Bo3ne
JKHUJIOTO TOPOJIKA MOKHO HAlTH HEXKWUIIBIE HOPEI, B
KOTOpbIe OOUTATENIN JKUJIOTO TOPOJAKa MEPEXOasT
Mo37Hee, CMEHbl HOp Yy Oapcyka OTMEuaroTcs B
JIeTHEe-0CeHHU nepuoa. Yacras cMeHa 3BepbKaMu
HOp CHIDJKAET 3apaKCHHOCTh MapasuTaMu. Taxxke
MOJIOJIbIe OapCyKH, OTACISSCH OT POIUTENEH, pac-
CEJISIIOTCSI U 00Pa30BBIBAIOT HOBBIE HOPHL. JlaHHOE
SBJICHHE OOYCIJIOBIIEHO TE€M, YTO MOJOBO3PENOCTh
y CaMIIOB U CaMOK JJaHHOTO BHJIa HACTYMAET ¢ 3-X
JIETHETO BO3pacTa M HEMOJOBO3peNble 0co0n Ya-
CTO TIPOKUBAIOT CAMOCTOSTENBHO. Paccrosiane, Ha
KOTOPBIE PACCEIISIOTCSI MOJIOJIbIe OapCyKH OT po-
JIUTENBCKON HOPBI, 3aBUCUT OT KOPMOBBIX YTOIMH
U Hau4Msl MECT IPUTOAHBIX i1 HOp. BecHou,
JUTSL BOCTIOJTHEHHS TTOTPAuYE€HHON BO BpPEMSs CIISTUKH
9HEeprun, 6apcyKy TpedyeTcss MHOTO KopMma, IIo-
3TOMY OH YXOAUT OT HOPBI Ha OOJIBIIOE paccTo-
ssHue. [Ipn 5TOM "acTo, B MOMCKaX MUIIH 3BEPEK
MOKET OTXOJUTh OT HOPHI HA 3HAYUTEJbHBIE pac-

ctosgHusA. OT )KUITBIX TOPOJIKOB YETKO MPOCIEKHU-
BAIOTCSI XapaKTE€PHbIE AJISI JAHHOIO BUZA TPOIIbI
BO BCEX HAIPABJIECHUSIX: K 03epaM U BIOJIb HHX,
K MecTaM KOPMEXKH, K «TyaJleTaMm», OT OJHOTO
MOCENIEHMsI K IPYTrOMy, a TakKe OJHa KOJIbLEBas,
00xo0/s1Iass TPAHUIIBI yJacTKa paanycoMm 1-3 km.
Tporbl 0ocoOeHHO 3aMETHBI B IPUOPEIKHON MMOJI0-
ce, e IIOTHOCTh 0apcyKa 3HAUYUTEIbHO BBILIE,
4yacTo IepeceKaroTcsi, 0opasys cets. Hanbombune
paccTosiHusL 0apCyK NMPOXOAUT MO3AHEH OCEHbBIO
B MOMCKaX €Jbl, TOrJla KaKk B 3TOT MEpHOJ] 3ara-
CBbl KOpMa HE CIHMIIKOM OOWIIbHBI, a OapCyKy He-
00X0IMMO HaryJISITh 3arac KUpa Mnepe yXoI0M B
crsuky. Jletom, o mpuamnHEe 0OMITHS KOpMa Oap-
CYK HE OTXOIMT Ha JaJIbHUE PACCTOSHUS OT HOPBI.

[Ipu u3ydenun OapcyuybMx HOp HaOiOaeT-
Cs OTHOCUTENIbHAs YWCTOTA, YTO SBISIETCA OT-
JIMYUTEIIBHON YEPTON OT HOp JIMCHULBIL. ['paHuUIb
y4acTKa W €ro IJIOaJb OMPEJeNUTh AOBOJIBHO
TpyaHo. [TockombKy 6apcyk crocoOeH OTXOIUTh
OT HOpBI HA 3HAUUTENIbHBIC PACCTOSIHUS U HE BO3-
BpallaThCs J0JIroe Bpems. BennuunHa ydacTkoB,
BEPOSATHO, 3aBUCUT OT KOPMOBBIX YCJIOBHUH M OT
cpenHero pasmepa ceMbu. I[Ipu oOwimum numm
pasMep ydacTKa COKpalllaeTcsi U HaoOopoT, 3Be-
PEK BBIHY)KJECH IPOXOAUTH OOJIbILINE PACCTOSHUS
BO BpeMs [IOMCKA MHIIH.

B ycnoBusix 3amoBegHHKa roH Oapcyka mpo-
XOJIUT paHHEH BECHOM, cpasy Iociie pOKICHUS
JeTeHble, win getoM. CaMKi CTaHOBSITCS TIO-
JIOBO3PENBIMH C ABYXJIETHETO Bo3pacra. B ornu-
YHEe OT CAMOK CaMIIbl CTAHOBSATCSI IOJI0BO3PEJIBIMU
B BO3PACTE TPEX JIET U COXPAHAIOT CBOIO MTOJIOBYIO
AKTUBHOCTh B TEYEHHE BCETO BECEHHE-JIETHETO
ce3oHa. Takxke oTMevaeTcsl yCHiIeHHOE (PyHKIHO-
HUPOBAaHUE XBOCTOBOH JKeJe3bl, U OT OOMIHHO BHI-
JEJISIIOIIETOCs] CEKpeTa y BCeX 0apCyKoB LIEPCTh
MOJ XBOCTOM OKpAIlleHa B SPKO-XKEITBHIM IBET.
B HEeKkoTOpBIX ciydasix cHapuBaHue y OapCcyKoB
MOXKET IIPOUCXOAUTH B cepennHe urons. [lo Beei
BEPOATHOCTH, 3TO OTHOCUTCS K MOJIOJIBIM CaMKaw,
KOTOpbIE HE criapuianch BecHoll. CriapuBaHue Mo-
KET MPOMCXOIAUTh KaK B HOPE, TaK U BHE HOPBI.
JnTenbHBIM CpoK OepeMeHHOCTH 00ycaBiu-
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BaeTCs HaJIMUMeM JiatepalibHoU crajauu. [lo nan-
HBIM KOPPECIIOH/IEHTOB, CpEIHEee KOJIMYECTBO
JNETEHBIIIEN B ceMbe cocTaBiisieT 2-3. I maBHBIM
KOHKYPEHTOM OapcyKa B 3allOBETHHKE SIBISIETCS
mucuna (Vulpesvulpes). 3umoii 0apcyk HE aKTH-
BEH, TOTJ]a KaK JIMCHIIa aKTUBHA B TEUEHUE BCETO
roma. B BeceHHmit meproj 9acTto 3a0poIIeHHBIC
Oapcyubu HOPBI OBIBAIOT 3aCEIIEHBI JIUCHUIICH. DTO
€JIMHCTBEHHBIN TPEJCTABUTEIb KYHBUX, BT Iat0-
i B 3MMHUE COH YK€ B Havaje HOsIOpsl, B 3aBU-
CHUMOCTH OT XapakTepa OCCHH, H JI0 KOHIIa MapTa,
Havanma amnpeis. [IpomomKUTensHOCTh 3MMHETO
CHa cocTaBisieT okojo 4,5 mecsueB. llepBeiMu
Ha KOPMEKKY BBIXOJISIT MOJIOJIbIC, TOAOBAJIbIE, TE-
pstolye 3a 3UMy OOJIBIIUHN 3amac Kupa, B OTIIH-
4He OT B3pOCIbIX ocobei. [lepes cristukoii bapcyk
YCUJICHHO HaKaIuIMBaeT skup. Bec mpu 3ToM mou-
Tn yaBauBaeTcs. C HACTYIICHHEM X0J10/1a Oapcy-
KH OKaIbIBalOTCS BO BMECTUTEIHHBIX HOPaX U BBI-
XOZST U3 THE3/1a BCE peke. 3aTeM OHH 3aKPBIBAIOT
BXO/JIbl 3€MJIEM U CyXOW TpaBOM, M 3acChIIAIOT J0
BeCHBI. BpeMst o0y kaeHus: 6apcykoB Mmocye 3uM-
HETO CHa 3aBHCHUT OT Xapakrepa BecHbI. [lepBbie
BBIXO/IBI Ha TOBEPXHOCTH OOBIYHO COBMAIAIOT C
HaYaJiOM TIOJOXHUTEIbHBIX JHEBHBIX TEMIIEPaTyp
(+5 C u Boiie). B 2019 r. 6apcyk BriepBbie 0TMe-
yeH 21 mapra BOIM3HM kopaoHa KpacHas medeTs.
MaccoBoe mpo0yxieHue 6apcyka OT 3MMHETO CHa
oTMedanachk ¢ 28 MapTa. Takke OBIJIO BEISBIICHO,
YTO BparoB y HUX MaJlo, HHOTa HabJIroAaroTCs Ha-
najieHne BOJIKOB U Opojsiunx cobak. bapcyku He
arpecCHBHBI B OTHOIIICHUU XUIIHUKOB H JIFOJICH,
O6I>I‘-IHO CKJIOHHBI IPATATHCA B HOpax, HO HE UMEC-
IO BO3MOXKHOCTH yOekaTh Oapcyk OyJer ak-
TUBHO 000POHATHCS, TIPEKIIC YeM YOSKATh.
CoBpeMeHHOE COCTOSTHHE, PaclpoCTpaHEHUE
Y TUIOTHOCTH Oapcyka B 3allOBEIHUKE 10 OTHOIIIE-
HUIO K MECTaM OOWTaHUs MPOSBISCT 3HAYUTEb-
HYI0 I[UIACTUYHOCTh. Ha Teppuropun 3aroBejHuKa
0apcyKk pacrpocTpaHeH MOBCEMECTHO, HO ILIOT-
HOCTB pa3HUTCs 1o 6oHuTeTaM. CTEIh U IPUOPEK-
Has 30HA 03ep He MMEIOT YeTKUX IpaHull. Yacto,
puOpeKHasi MMoJIoca OKalMIICHA JIUIIh HEOOJb-
LIOM MTOJIOCOM TPOCTHUKA, & B HECKOJIBKUX METpax
oT Oepera 3apacTaeT yKe CTCIHOM TPaBSHUCTOU
pacTuTenbHOCTRIO. [Ipn OOHWUTHPOBKE YTrOmWid K
1 xmaccy OGoHHTETa OBLIA OTHECEHA MPHOpEKHAsS
1-kmyToMeTpoBasi ToJ0ca BIIONIL PEK U 03ep 00-
mei miomaneto okoso 16000 ra. Ko BTropomy
KJlaccy - CTelb, YAaJCHHAs OT BOJHOTO HCTOYHU-
Ka Oosiee yeM Ha 1 kM, 0OIICH IIIOIIAAbI0 OKOJIO
284000 ra., cTEeHbIE TEPPUTOPUN HAXOIUIIUCH B
3armaHoN 4acTH 3anoBeqHuKa. OT KUJIBIX TOPOJI-

KOB YETKO TMPOCJICKUBAINCH XapaKTEPHBIC IS
JTAHHOTO BHJIa TPOMBI BO BCEX HANpaBICHUAX: K
03epaM | BJIOJIb HUX, K MECTaM KOPMEXKH, K «Ty-
ajeram», OT OJHOTO IOCENEHHs K JPyromMy. JTO
0COOCHHO 3aMETHO B NMPHUOPEKHOU IoIloce, TIIe,
COTJIACHO TOJIEBBIM JaHHBIM, TUIOTHOCTH Oapcyka
3HAYUTENBHO BbIIIE. TPOMBI YacTO MepeceKantch,
o0pasyst ceTb. Pacnpenenenue 3uMOBAIBHBIX HOP
TIpH €KETOTHOM 00CIIeZIOBaHUH MOHUTOPHUHTOBBIX
TIOMIA/IOK MTOATBEPKIAeT TOT (DaKT, U4TO 3a aKTHUB-
HBII TIEPHO/T HA TIOBEPXHOCTH, €KETOHO OapCyKn
MEHSUTH MECTO KaK 3MMOBAJIBHOM, TaK W JICTHEU
HOpPBI, YTO CHM)KAET 3apaKEHHOCTHb Mapa3sHUTaMU.
[TpubpesxHnoii 30ue (1 kacc 6OHUTETA) KOPMOBBIE
yCJI0BHs OOWIBHBI M Pa3HOOOpA3HBI, 1O Oeperam
03ep W PEK MHOXKECTBO 3€MHOBOIHBIX, ITpeodiia-
Jaromye pamnroHe dapcyka. B metHuit mepuon co-
3peBaroT ioasl cenutpsHku LloOepa, ocHOBHOM
KOpM JUIs 0apCyKOB B CEpeAMHE JieTa. 3alluTHbIC
yCIIOBHS 00YCIIOBJIEHBI HAIMYHEM TPOCTHUKOBBIX
3apocieil, KyCTOB CENUTPSIHKH, MPHOPEKHBIX OB-
paroB. Ilpopocmme cemuTpstHKONW Oepera o3ep
SIBIITFOTCS  M3JIFO0JICHHBIM MECTOM JUIS YCTpPO¥i-
cTBa HOp. Elie o/uH He MallOBaXKHBI (haKTOp MPU
BbIOOpE MeCT OOHWTaHUs, HaJHMuhe MOOJIU30CTH
BOJHOTO MCTOYHMKA. BTopoi kimacc OGoHuUTeTa -
CTemHas 30Ha, B JIETHE-OCEHHUH MEPUOJ TATOTe-
eT K KycrapHukam cenutpsiHku [lloGepa. 3ammr-
HBIC U THE3/I0-TIPUTOTHBIC YCIOBHSI 00YCIIOBICHBI
pPBITHEM HOpP B OBparax, Oajikax U Ha PaBHHHHBIX
xonmMax. [Ipu BeIOOpe MecT oOuranus, rie Oap-
CYK HaXOJHWT THUIIY W 3aIIUTHBIC YCIOBUS, 3BEPh-
Ky B&XHBI TPYHTOBBIE YCIIOBHS, ITO3BOJISIOIINE
yCcTpauBaTh HOPHI Ha HE3aTOIUIIEMBIX MeECTax.
[lokazarenb TUIOTHOCTH B MPHUOPEKHOM 30HE PEK
u o3ep (1 kM OT Bojoema) B CpEeAHEM COCTABIISIET
0K010 2,5 - 3 ocobu Ha 1000 ra, B cTEMHOMN 30HE —
okoJio 0,8-0,12 ocob6eii Ha 1000 ra.

[IpoBeneHHBIN aHAIW3 TUHAMUKH YUCIEHHO-
cTH 0apcyKa 10 roJlaM U Ce30HaM B 3aIllOBETHHKE
3a 2017 mo 2021 roxsl oTpaxeHHO B pUCYHKe 1.
Tak, pacdeTHasi YUCICHHOCTh Oapcyka B BECEH-
HUN U oceHHmi nepuoas! 2017 roma Ha Teppu-
TOPUU 3aITOBETHNKA COCTABIISI NPUOIM3UTEIHHO
3068 -4319 ocobeii. /lanee 4rCIEHHOCTH TOMYJIs-
uud B BeceHHui nepuoant 2018-2019 rr., umerot
cTaOWIbHBIN XapakTep. PocT yucneHHocTH mormy-
JiAUu HaOrogaercss B BeceHHui nepuoj 2020-
2021 TT., 9TO BO3MOYKHO CBSI3aHO C YCITCIITHOM 3H-
MOBKOH W yJIydIlIeHHEM KOPMOBOH 0a3bl, TaK Kak
36MHOBOJIHbIC 3aHUMAJId 3HAYUTEIBHYIO 4YacTh
paroHa 0apCcyKoB.
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Pucynok 1- Pacdyernas uncieHHOCTh Oapcyka B BECEHHUH M OCEHHUH TIEPHO/T
¢ 2017-2021rr., Ha TEPPUTOPUH 3ATIOBETHUKA

[IpoBeneHHbIi yueT Gapcyka MOMOT BBISIBUTH
0O0JIBIIOE KOJIMYECTBO MTOCEICHUH paHee HeU3BeCT-
HBIX, YTO TaKKe OTpa3WiIoch Ha pacuere oOIieH
YHUCJICHHOCTH. 3a OCEHHMI MEPUOJl YHCICHHOCTh
0apcyka Ha TEPPUTOPUH 3aNOBEAHUWKA MMEET He
CTaOMIBHBIN XapakTep. Tak YWCIEHHOCTH TIIO-
mynsauuu B 2018 rony cumxkanace Ha 14,5 % mo
CpaBHEHUIO C mpeasinymumM rogomM. B 2019 roxy
HaOJroaeTCs 3HAYNTENBHBIH POCT YUCIEHHOCTH,
41O cocTaBmio - 4411 ocoOei 1 BO3MOKHO CBsI3aH
TaKKe C yIydIlIeHHeM KOPMOBOW 0a3bl, Tak Kak
MBILICBHUIHBIE TPBI3YHBI M 36MHOBOHBIC 3aHIMa-
JIM 3HAYMTENbHYIO YacTh pannona 6apcykos. Tak-
K€ TIpH IOBTOPHOM 00CIIeI0BaHHH, OBLIO OOHAPY-
YKEHO, YTO OOJIBIITMHCTBO U3 CTAPBIX HEXKMIIBIX HOP
Y TOPO/IKOB BHOBB 3aCEIICHBI 0apCYKOM H TIOITOMY
YUYTEHbI NPH pacueTe 4yucieHHocTdu. HaOmonae-
MBI POCT NOMYJISALIMM OCEHBIO SABJISETCA HOPMOU,
1 00ecreYnBaeTCsl eCTECTBEHHBIM MPHUPOCTOM U
nepecesicHueM 2-X M 3-X JieTHUX ocoOeit. Yacto
MOJIOJIbIC HETIOJIOBO3pEble OAPCYKH M3TOHSIOTCS
13 POJIOBOTO THE3/a U CETATCS HEMOJaJIeKy OT po-
JUTeNei, 00pa3yroT HOBBIE JIN0O 3aCEISOT CTaphie
HEeXUble HOpbl. OJTHAKO YHCIEHHOCTHh 0CO0el Ha
2020-2021rT. BHOBB COKpAIIIA€TCs 110 CPABHEHHUIO
¢ 2017 romom Ha 11,5-7,5% coorBeTcTBeHHO. Ha-

OIro1aeMble COKpalleHHe MOMYJISIUH OapcyKa Be-
POSITHO CBSI3aHO C PsZoM (DaKTOPOB: B TEKYIEM
OCEHHEM yueTe, NMPH TOBTOPHOM O0CIIeI0OBaHUH,
OBLTO0 00HAPYKEHO, YTO HEKOTOPBIE U3 CTAPBIX He-
JKHJIBIX HOpP M TOPOJIKOB TaK ¥ HE OBUIM TIOBTOPHO
3acesieHbl 0apCyKOM U MO3TOMY HE YUYTCHBI TpU
pacuere YHUCICHHOCTH. JTO, BEPOSITHO, CBSI3aHO C
PE3KUM YBEIMYCHHUEM YHCIIEHHOCTH MPONLIBIX 3-X
net (mepuop pocta). BepostHo, mocne mepuoaa
pocTa (BCHBIIIKK POCTa YHCICHHOCTH») BO3MO-
JKCH TIEpHOJ] CIa/la YUCICHHOCTH.

MeTtomoM MapuIpyTHOTO y4eTa ObLIU YUTCHBI
HOpBI OapCyKOB W ONpEACICHBI PACCTOSHUS OT
BOJIBI U MHTEpBANbl MeXIy Hopamu. Ha ocHoBe
MOJTYYCHHBIX JIAHHBIX OBLIO TIPOU3BEJCHO OHOMe-
Tpuueckas oopadotka (Pucynok 2). I'padmueckoe
M30paKEHUE paclpeelieHuss TaKuX IPHU3HAKOB
KaK pacTosiHMe Mexay OeperoBoil JnHueill u Ho-
poli 6apcyKOB JaeT HarjIsiHOE MpeICTaBICHUE O
pa3zHooOpa3un Npu3HaKa U3y4aeMol COBOKYITHO-
CTH, & YaCTOTa MPOSIBIICHHUS ONPE/ICTICHHBIX 3HAUE-
HUI MPU3HAKA B COBOKYITHOCTH - pacipe/ieiieHue.
[lpu cocraBieHuM pacnpeneCHUs] MPHU3HAKOB
BUJIHO OTKJIOHEHUE OT HOPMBI, & IIPH COXPAHCHUHU
CUMMETPUYHOCTH psifia HaOIOAAaeTCsl CKOTUICHHUE
Y4acTOT B LIGHTPAJIBbHBIX Ki1accax (Pucynok 3).

13
9
4 4 5 5 5 4

12-13m  14-15M  16-17m  18-19Mm

20-21mM

22-23m  24-25M  26-27M 28 M

Pucynok 2 - Pacnipeznenenue u pacCTOSHUSI HOp 0apCyKOB OT BOJbI
(03epa WM pEUKH) B 3alTOBETHUKE
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Pucynox 3 - Pacnipenenenue u paccTOSHUS MEXIy HOpaMu 0apCyKOB B 3alIOBETHUKE

JuarpamMma uUMeeT BUA OCTPOH MHUpaMuibl C
OTKJIOHCHHEM B JIEBYIO CTOPOHY U O3HAYaeT, 4TO
6oxee 20 1o 30 u3 Bcex 50 HOp OapcykKOB Haxo-
ISITCS TaKKe Ha TPEThEeM M YETBEPTOM Kiacce
panpenenenus. CienoBaTenbHO, €CIIU BCIO 00nTa-
eMylo 00JacTe OeperoBoil JIMHUM OT 3ajMBa Ha
paccrosHuM OT Oepera 10 28 METPOB pas3ieiuTh
Ha JICHTOYHbIE IUIACTBHI, B COOTBETCTBHM C KJjac-
caMM pacHpeieseHusi, TO HOpbl OapCyKoB Ha-
XOJIUTCS Ha paccTtosiHuu oT 16 mo 19 merpoB ot
OeperoBoil NTUHMH, TOrga Kak pacHpencicHue U
paccTosiHue MEXAy HOpaMu 0apCyKOB B 3alIOBEA-
HUKE HaXOIATCS Ha JUCTAHIUU OT 636 10 927 me-
TpOB JpyT OT apyra. CBs3b MEXIy PacCTOSTHUEM
HOp OT Oepera M AUCTaHLUEH MEKAY ABYyMs HOpa-
MU BBIYUCIISUIN KOe(HUIUEHTOM NPSIMOIMHEHHON
KOppesiiuid, kotopast Obuta paBHa r= +0,25. 9T0
3HAYUT YTO 3TH 00a mokazaTessi caado B3auMoc-
Bs3aHBl MeX1y coOoii. CienoBaTenbHO, OapCyKu

IPU YCTPOHCTBE HOP HE AEPXKYT OIpEICICHHYIO
IUTONIAJIb C KOHKPETHBIMU OYEPTAHUSIMHU T'PAHUIL
MecT OOWTaHUs, KOTOpas MPHCYIIE IJIsi MHOTHX
BUJIOB XHIIHBIX MJICKONUTAIONINX, Aaxe Ooiee
TOTO KaK BCESIHOE U HOPHOE KMBOTHOE, OapCyKn
MOTYT UMETbh CBSI3H MEKTy COCETHHMH HOPAMH, U
HE UMEIOT YETKHEe IPAHMIBI MECT OOUTaHHS KakK-
Ioi ocobu, Tak Kak Ommkaiiimue Oapcydne HOPBI
coceliel, SIBISIFOTCSI HOPaMH POACTBEHHHKOB HIIH
TIOTOMKOB 3TOH )K€ CEMBH.

B pesynbrare nccnenoBaHUN BBISIBICHBI KOP-
PEISIMOHHBIE CBSA3M MEXIy OJMHOYHBIMU HOpa-
MH 0apcykoB 1-ro u 2-ro OOHHTETa W YHCIEHHO-
CTBIO JIUCHUIIBI B 3amoBeHUKe. KoppeasunoHHbe
CBSI3H MEXIy OJMHOYHBIMH HOpPaMH OapCyKOB
1-ro 1 2-ro OOHMTETa M YUCICHHOCTHIO JIMCHIIBI
OKa3aJIMCh NPSMOJIIMHEHHBIE TIOJIOKUTENIBHBIE (Ta-
oymma 2).

Tabmuna 2 - KoppensiuoHHas CBsI3b MEXKLy YHCICHHOCTHIO 0apCyKOB, HOp 0apCyKOB M YMCIIEHHO-

CThIO JIUCHUIIBI 32 iepuon 2017-2021 rr., (n=6).

IToxazaTens Koppensunonnas cBa3s r = 50
OnuHOYHBIC HOPHI Oapcyka 1-ro OoHHMTETa +0,33
— YHCJIEHHOCTD JIMCHUIIBI
OauHOYHBIC HOPBI Oapcyka 2-ro OOHHUTETa +0,32
— YHCJIEHHOCTD JIMCHUIIBI
ropojiku 0apcykoB 1-ro OOHUTETA — YUCIEHHOCTD JTMCHUIIBI -0,84
TOpOJKH 6apCYKOB 2-10 OOHUTETA — YUCIEHHOCTH JINCHITBI -0,40
YUuceHHoCTh OapcyKa — YNCICHHOCTD JTUCHITBI -0,02
CreneHb 10CTOBEPHOCTH P>0.99

OIHaKO TOJBKO JBa KPUTEPHS TMPUOIIMKAIOT-
Csl K 3HAYCHUIO YCTOMYMBOW CBSI3U PasMEpPHBIX
XapaKTEPUCTHK C OJIMHOYHBIMH HOpaMH 0apCyKOB
1-ro 1 2-ro GOHUTETA C YHCIIEHHOCTHIO JTMCHUIIBI (T
= +0,33 u r = +0,32), (P>0.99). Torna xax Kop-
PEISIIIMOHHAS CBA3b MKy TOPOJAKAMHU OapCyKOB
1-ro u 2-ro0 GOHHMTETAa W YHUCICHHOCTHIO JIMCHIIBI
OKa3aJMCh  NPAMOJIMHEHHBIC  OTPHUIATCIIHHBIC

(r =-0,84, r =-0,84), (P>0.99). Ilonyuennsie pe-
3yJIBTAThl CBUJICTEILCTBYIOT O HAIWYHUU OTPHIIA-
TENILHOW CBSI3U MEXKY CPaBHMBACMBIMHU Tapame-
TPaMHU ¥ O3HAYACT, YTO JINCHUIIA MPAKTUYCCKUA HE
3aHUMaET y 0apCcyKOB ropojku noceneHus. [1oTo-
MY YTO MPHUPOJION U UCTOPUUECKU OApCYK HAYUHII-
csl HEe TIPUHUMATh STOT (PAKTOp KaK JIMMHUTHPYIO-
IIMH, TYTEM CO3JaHUSI U BBIKANBIBAHUS JPYTHX
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HOBBIX HOP, Y TOJ1 32 TOJIOM 3TH OJIMHOYHbIE HOPBI
00XMBaThb M NIpeBpallaTh B OapCydybd TOPOIKH.
Taxoke cieqyeT OTMETHUTh, YTO BBISBIICHA MPSIMO-
JVHEHHAs OTpULATeIbHAs KOPPEILUMOHHAS CBSI3b
MEX[y YHCICHHOCTBIO 0apcyKa U YHCICHHOCTBIO

Oo0cyxxneHue

HccnenoBanue skonorun 6apcyka Ha Teppu-
TOPHHU 3alOBETHHMKA MOKA3aJI0, YTO B IHIIEBOM
panuoHe TpeoOiIagaeT B OCHOBHOM KOPM JKH-
BOTHOTO TPOMCXOXIAeHUs. KopMoBBIe ycroBus B
pUOPEKHOM 30HE OOMIIBLHBI U PA3HOOOPA3HBL: TI0
Oeperam 03ep M PEK MHOXECTBO 3EMHOBOIHBIX
(3eneHbIe )xa0bl U OCTPOMOPIBIE JIATYIIKH). B 1et-
HHUI TIepHoJ MO Oeperam 03ep CO3pPEBAIOT SITOJIbI
cenutpsiHku [1loOepa, KOTOpbIE SBISIOTCSI OCHOB-
HBIM KOPMOM Juisi 0apCyKoB B aBrycre. B cremm,
B KOHIIC BECHBI, Hayaje JieTa 0apCyK MHUTaeTCs
3€MHOBO/IHBIMH, STUI[AMHU NTHL], HACEKOMBIMH U X
JMYMHKAMH. Poib nTHI HeBeNnKa, 0OBIYHO MOma-
JAI0TCS MEJIKUE TITHIBI, THE3/IAIINeCs Ha 3eMIe U
noapaHku. bapcyk B 3anoBeiHUKe pacipocTpaHeH
MOBCEMECTHO, HAMOOJIBINIAs €T0 IIOTHOCTh OTMe-
qaeTcs BOJNM3M BOAHBIX MCTOYHUKOB: B CPEIHEM

3akioueHue

[pu nzyuennu sxonoruu 6apcyka Meles meles
Ha Tepputopun PI'Y "KopramxsiHCKuit rocyaap-
CTBEHHBIN IMPHUPOJIHBIN 3aMOBEIHUK" B OTIMYHE
0T 0apCcyKOB, ’KUBYIIMX BHE TEPPUTOPHUH 3aIIOBE/I-
HUKa, YCTAHOBJIEHO TOJBKO B MHUIIEBOM paIlOHE,
TaK Kak MMEETCsl BUIOBOE pazHooOpa3ue pacTu-
TEJNBHOTO U ’KMBOTHOTO KopMma. CoBpeMeHHOe CO-
CTOSTHHE, PAaCTIPOCTPAaHEHUE U TUIOTHOCTH Oapcyka
B 3alOBEJHUKE K MecTaM OOWTaHUs MPOSBISET
IUIACTHYHOCTh, B Ya4CTHOCTH 0apCyK pacmnpocTpa-
HEH MOBCEMECTHO, TNIOTHOCTh Pa3HUTCS 10 OOHU-
TeTaM, HAauOOJIbIIass OTMEYAETCS BOJIM3H BOIHBIX
UCTOYHMKOB, YeM B CTeNu. J[MHaAmMHKa YUCIIEH-
HOCTHU TOMNYJISIMN B BECEHHUH MEPUOJbI UMEIOT
CTaOMIIBHBIN XapakTep, 4YTO BO3MOXKHO CBSI3aHO C
YCHEIIHONH 3MMOBKOM M YJIyYIIEHHEM KOPMOBOMU
0a3bl. YCTaHOBICHHBIH POCT MOMYJISIIIMUA OCEHBIO

Baaronapuocth

macunel (r = -0,02), (P>0.99). CaenoBarensHo,
JIMCHIIA HE BIHSICT HA YUCICHHOCTh 0apcyKa U Kak
KOHKYPEHT TI0 HOPaM, XOTS U €CTh ONpe/elICHHAS
CBSI3b MEXKTY STUMHU TIPU3HAKAMH.

2,5-3,0 ocoou na 1000 ra, B crennoi 3o0He: 0,8-
0,12 ocoGe#t Ha 1000 ra. CpemHee KOIUYECTBO
JIETEHBIIIEH B BBIBOJIKE COCTaBIIsIeT 2-3 Oapcyyar.
Brixon u3 nop B 2019 rony ormeuen 21-28 map-
Ta, 3aJIleTaHue B 3UMHUI COH MPOXOJINIIO B CPOKHU
01.11-15.11.2018roma. OObmiee cocTosSTHUE TOIY-
TAUi Oapcyka B 3aTIOBETHUKE SIBIISIETCS CTAOUITh-
HbIM, B 2018 oy 4HCIEHHOCTh Oapcyka cocTaB-
nsina 3771 ocobeid, 3a 4,5 roga k ocenn 2021 rona
yBenmuuiach 10 4319 ocobeii. Poct uncnennoctn
MIPEIIONIOKUTENIHHO CBS3aH C yCIIENTHOW 3UMOB-
KO, a TaKKe yJIy4yleHHeM KOpMoBoii 6a3bl. CBs3b
MEXJTy PacCTOSTHHEM HOp OT Oepera u IMCTaHInen
MEXIy JIByMsI HOpaMH BBIYHCIISUTH KOeUIHEeH-
TOM TIPSMOJIMHEHHOW KOPPEISIUH, BBISBIIIO, 3TH
00a rmokasarenst c1abo B3anMOCBSI3aHbI MEKIY CO-
0o0Ii.

OOBSICHSICTCSI €CTECTBEHHBIM TMPHPOCTOM MOJIO-
JBIX ocobei. PaccTosHue Hop oT 6epera 1 TUCTaH-
LU MEKAY HOpaMu €1a00 B3aMMOCBSI3aHbI MY
co0Ooii. [Ipu ycrpoiictBe HOp OOpCyKk HE HMMeeT
IUIOIIA/Ib C TPaHUIIAMH MECT OOMTaHHMs, TaK Kak
HOpBI coceiel, MOTYT OBITb HOpaMH POJICTBEH-
HUKOB MJIM TMOTOMKOB. KoppensimoHHas CBs3b
MEX]y YHCICHHOCTBIO U HOp Oapcyka, U YHCIIeH-
HOCTBIO JIMCHIIBI BBISIBUJIA, YTO JIMCA HE BIMSET Ha
YHUCIEHHOCTh Oapcyka, HE 3aHMMaeT MX TOPOJKU
noceneHus. Bee BhIleyka3aHHbIe pe3yabTaThl HC-
ClIeZIOBaHUI UCIOJIB3YIOTCS B y4eOHOM IpoLiecce
KATY um C. CeiidynnuHa npu 4TCHUU JEKIUH
«buosorusi NpOMBICIIOBBIX 3Bepei», «buosorns
3Bepei W MTHUID) AJIS TOJATOTOBKU CTYJIEHTOB CIIe-
nuanbHocTH «OXOTOBEICHNE U 3BEPOBOJICTBOY.

Bripakaem nckpeHHIOI0 67arogapHocTs pykoBoauTtento PIY "KopramkbIHCKHA TOCY 1apCTBEHHBII
MPUPOHBINA 3aNOBEHUK" U BCEM HAYyYHBIM COTPYJHHKAM 32 OKa3aHHYIO ITOMOIIb B MPOBEICHUH HC-

CJIeIOBATEIHCKOM paOOTHI.
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Tyiiin

KopramkbeiH MEMJICKETTIK TaOUFH KOPBIFBIHIA OOpCHIKTHIH (Meles meles) kasipri skarmaifbl MeH
9KOJIOTHSICHIHBIH EPEKIICTIKTEPIH 3epTTey Ke3iHJe JKammail Tapanybl aHbIKTAIIbL. JKaNIbl sKarmaibl
TYPAKTHI, Cy KO3JICPIHIH KaHBIHJIA €H KOFaphl THIFBI3BIK Oaiikanaisl. KopbIKTaH ThIC OOPCHIKTAp MOITY-
JSIUSICBIHAH Al TapIIbIKTal albIpMAIIBIIBIKTAp aHBIKTAIFAH KOK. AJalijia, 00pPCHIKTHIH TAMaKTaHybIH/1a
alBIpMaIIBUIBEIKTAp Oap, OWTKEeHI jkarajay alMarblHAa MEKEHICHTIH OOPCBHIKTBIH HETI3Ti a3BIFBI-
OVJT JKUJCKTEPAIH OPTYPJIUIITI KoHE KOKTeMAe KycTapablH kemriri. bopceik (Meles meles) xaramay
CBI3BIFBI MEH OOPCHIKTApIbIH 1HAEPI apachbIHAAFbl KAIIBIKTHIK CHUSAKTBHI OCNTUICpHIH Tapamaybl 3epT-
TEJTEeH TOMYJIAIUSHBIH OPTYPJI Oenriyiepi Typasibl TYCiHIK Oepijiefi. BopchIKTapablH KOpBIMIaphI
MEH TYJKIJICPIIH CaHbl apachIHAAFbl OaiJIaHbIC OJIapAbIH OaJMeH OalaHBIC MOPEKECIH pacTalibl.
3eprrey HoTmkenepin C. Cetidbymmu ateramarsl KATY oky ynaepicinne "AHIIBUTBIKTAHY JKOHE aH
apyanbUIBIFE" MaMaHIBIFEl CTYACHTTEPIH JANBIHAAY VINIH IOpicTep OKY OaphICHIHIA TaimamaHyra
Ooramel.

KinT ce3mep: 3K0I0THS; KOPBIK, OOPCHIK; KOPPEISIIHS; OpPTYPIIIIIK; a3bIK KypaMEbl; )Karajay.
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ECOLOGY AND CURRENT STATE OF THE BADGER (Meles meles)
IN THE CONDITIONS OF THE KORGALZHYN STATE NATURE RESERVE
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Abstract

When studying the peculiarities of ecology and the current state of the badger (Meles meles) in the
Korgalzhyn State Nature Reserve, widespread distribution was revealed, the general condition is stable,
the highest density is observed near water sources. There were no significant differences from the badger
population outside the reserve. However, there are differences in the diet of the badger, since the main
food for the badger living in the coastal zone is a variety of berries and an abundance of birds in the
spring. In the badger (Meles meles), the distribution of such signs as the distance between the coastline
and the burrow of badgers is established, which gives a visual representation of the diversity of the sign
of the studied population. The relationship between the burrows of badgers and the number of foxes
with rectilinear correlations confirms the degree of connection between honey and them. The results of
the research can be used in the educational process of S.Seifullin KazATU when giving lectures for the
preparation of students in the specialty "Hunting.

Key words: ecology; nature reserve; badger, linear correlation; diversity; food structure; coastal
zone.
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AHHOTAIUA

X0opo1Io U3BECTHO, YTO MOBBIIICHHAS JKECTKOCTH BOJbI OTPULIATENLHO BIHSIET HA CUCTEMBI TOpsTYe-
r'0 BOJIOCHA0EHUS KaK B OBITOBBIX, TaK M B IPOMBIIIJICHHBIX TEINIOOOMEHHBIX ycTpoiicTBax. MHTepec
K TaKUM TeMaM, KaK YCTpaHEHHUE )KECTKOCTH BOJIbl, IPEAOTBPAIlEHIE HAKUIIU U APYTHE, CBA3aHHbBIC C
YMSTYEHHEM BOJIbI, BEIPOC, 0co0eHHO B 2000-X Tomax. DTOT pocT 00yCIOBIEH HEOOXOAUMOCTBIO TIpe-
JOTBpauieHus: 00pa3oBaHus HAKUIK KapOoHaTa Kanblys Ajsl Oosee 3 (HEeKTUBHBIX CHCTEM TEII000Me-
Ha U CHWYKEHUS MOTpeOIeHue SHEPTUH.

Cratbs MOCBSIILIEHA BOMIPOCAM HCCIIC0BaHUS YPOBHS )KECTKOCTH BoJIbl U pH daxTopa B onpeeneH-
HBIX palioHax ropoja AcTaHbl, a TAKKe CO0C00aM yMEHBILIECHHS €€ JKECTKOCTU M yCTPaHSHHs HAKHUITU B
crcTeMax BOJIOCHA0XEHHUSI U B OBITOBBIX HarpeBaTelIbHbIX pudopax. [Ipu moMoiu sKkcrepuMeHTab-
HOT0O 00pasia yCcTpolCcTBa MarHUTHOM 00paOOTKH BOJbI, ObLIIM MOTYYEHBI PE3YJIbTAThI 10 YIIyUIICHUIO
KavyecTBa BO/bI U MOBbILIeHUIO ee pH- dakropa.

B nanHO# cTatbe oueHb NOAPOOHO PACCMOTPEHBI XUMHUECKHE MPOLECCH KPUCTAILTH3AaLUH COIeH
YKECTKOCTH M BBISBJICHBI IPUYMHBI UX 00pa30BaHMUSI.

Ki1ioueBble ¢j10Ba: HAKUITB; )KECTKOCTh BOJIbI; CHCTEMBI OUUCTKH BOJBI; JIEKTPOMAarHUTHASI OYHCT-
Ka.

BBeaenue

KapOoHnaT kambIust SBIseTCS OJJHIM U3 CaMbIX
pacmpocTpaHeHHBIX MUHEPAJIOB B MIPUPOJIE U, KaK
MIPaBUJIO, COJIBIO, BHOCAIIEH HAMOONBIINN BKJIAT
B JKECTKOCTh BOJABI. B ompemeneHHBIX ciydasx
KapOOHAT KaJIBIHSI COAEPIKUT B ceOe B pa3IMIHON
MPOMOPIMU MPUMECH MarHus Mg?*, CTpOHIHs
Sr*, 6apus Ba*', xenesa Fe** u mapranma Mn?,
OH sBIsieTCS OAHMM W3 OCHOBHBIX COEIMHEHHUH

B 00pa30BaHWHU HAKWIIHA, CITOCOOHBIM KPUCTAILIHU-
30BaThCSl B BHUJE KalIbLWTa, aparoHUTa WK Ba-
TepuTa (MIPUYEM TIOCICTHUN BCTPEUACTCS PEXKE)
pUcCyHOK 1.

Hawnmenee ckioHeH K 00pa30BaHUIO HAKUTIH —
aparoHWT, OH UMeeT 0oJiee BHICOKYIO TIOTHOCTH,
YeM KaJbIUT, HO TpPH 3HAYUTEIHHO BBICOKHX
TeMIepaTypax OH TOXKE OCAXKTAETCS Ha BHYTPEH-

116



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXHYECKOTO YHVBEPCUTETA IMEHI C.CEMOYAAVHA No 4 (115) 2022

HE  TOBEPXHOCTSX  3JIEKTPOHArpPeBaTEIbHBIX
ycTpoiicTB. KanbIuT TepMOIMHAMHYIECKH HAMHO-
ro OoJiee CTaOMIICH, YeM aparoHUT. AparoHUT OT-
HOCSIT K HEyCTOWYMBBIM MHHEpajiaM, HOTOMY 4TO

M0 XapaKTepuCcTUKaM KanbluT. [Ipormecc MOXKHO
YCKOPUTH BO3JCHCTBHEM BBICOKHX TEeMIIEpaTyp.
Kamprmur MoXeT copepikaTh INpHMECH Kelesa,
Maprasua, cTpoHuus u ap [1].

C TEUCHHEM BPEMEHH OH ITpeo0pa3yeTcs B CXOKHUH

(a) (b) (<)

Pucynok 1- BHenrHuii BU U KPUCTAIUTUUECKUE CTPYKTYPbI MOTMMOP(HOB KapOoHaTa KaJlbIHs
(a - KanpUUT; O — aparoHMT; B — BATEPUT).

Bareput Mmenee ctaOuiieH, 4eM KaJbLUUT WIKA aparoHuT, UMEET 0oJiee BEICOKYIO PACTBOPUMOCTh YeM
r000i u3 3THX TanoB. Cie0BaTeNbHO, KaK TOJBKO BATEPHUT MOJBEPracTcs BO3JACHCTBHIO BOJBI, OH
rpeoOpasyeTcst B KalubIUT (TP HU3KOW TeMIepaType) WM aparoHUT (IIPH BBICOKOHN TeMIieparype: ~
60 °C).

Ocaxienne cosiell kapOoHaTa KaJbIMs HMEET TeHACHIUIO, OTIMYHYIO OT APYTHX MUHEPAJIOB, MO-
CKOJIbKY MIPOM3BEICHIE PACTBOPUMOCTH YMEHBIIAETCS ¢ MOBBILICHUEM TEMIIEpaTyphbl, 4YTO MPUBOIUT K
ocaxkzieHnto kapoonara. Kpowme Toro, armocdepnsiii CO2 o4eHb BaskeH B KapOOHATHO-OMKapOOHATHON
cucreme. Jta B3auMocBa3b Mexay CO2 u CaCOs moka3siBaeT, 4To yBenudenue conepxkanus CO:z npu-
BojuT K pactBopennto CaCOs , a ycrpanenne CO, BbizbiBaet ocaxaenne CaCOs o peakiuu [2]:

CO2 + H20 + CaCOs < Ca*++2 HCO ,

HpI/I BOSI[CI‘/'ICTBI/II/I Ha IMOTOK BO/IbI IMTOCTOAHHBIX MAarHMUTOB NNPOUCXOAUT KPpUCTAJUIN3alnd Kap60HaTa
KaJIbIHs, ¥ OH MPEBPAIIACTCS B aparoHUT Y KOTOPOTO YPOBEHb aJre3uH ropasio MEHbIIE, TT03TOMY
HAKHUIIh HE TPUITUIACT K TIOBEPXHOCTAX TEII00OMEHa. DTO 0OBSICHIETCS TeOpHel MarHUTO - THAPOIH-
HaMHYECKOr'o p€30HaHCa: IpHu MEPECCUCHUMN KUAKOCTbIO MarHUTHBIX CHJIOBBIX JIMHUNA CO3Ja€TCs cCujia
JlopeHIia, KOTOpast U BI3bIBACT CTPYKTYPHYIO TIEPECTPOMKY KapOOHATa IPU €€ MONaJaHuH B PE30HAHC
C COOCTBCHHBIMHU KOJICOAHUSIMU MOJIEKYJT FJTH HOHAMH.

Eme omaum HeManoBaXHBIM (PakTOpoM B 0Opa3zoBaHWM Hakumu ssiseTcss pH ¢dakTop Bobl, Tak
KaK OH OKa3bIBaeT OOJIBIIIOE BIMSHHE Ha PACTBOPUMOCTD TSKEJIBIX METAIIJIOB, TEM CAMBIM CIIOCOOCTBY I
00pa30BaHUI0 KapOOHATHBIX COJICH.
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MartepuaJibl 1 METOABI

B 2022 roxy namu Obutn B34THI IPOOBI HA aHAJIN3 MCCIIEIOBAHUS KAUY€CTBA BOJBI U3 PA3THUUHBIX
paiioHoB ropoja AcTansl. Pe3yibTaTsl HCCIeqOBaHUN OKAa3aHbl HA TUCTOrpaMMe (PUCYHOK 2).
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Pucynok 2 — I'uctorpamma o0ciieZioBaHus Ka4ecTBa BOJIBI B pailoHax T.AcTaHa

Kax BuaHO M3 pHCyHKa, YPOBEHb JKECTKOCTH
BOJIONIPOBOJTHOM BOJIBI HE OJTUHAKOB B PAa3ITUMIHBIX
paiionax rtopoma. Camblii BBICOKHH ITOKa3aTelb
JKECTKOCTH BOJOMPOBOIHOW BOJBI B OoJiee cTa-
peIxX paiionax (AmnmatwHCKuH, CapblapKUHCKHA),
YTO TIO3BOJISIET CYAWTH 00 M3HOIIEHHOCTH W 3a-
CpSI3BHEHUHU BOJOMPOBOIHOM cucTeMbI ropoja. [1o-
Ka3aTelb KECTKOCTH BOJBI BAPbUPYETCS OT OTpa-
HU4YeHHO npuemiaemoit (300 Mr/muTp) 10 KECTKOM
(400 Mr/mUTp) M HE MIPEBBIIIAET MPEACITHHO AOMY-
cTUMBIX 3HadeHUH — 500 mr/mutp. UTo kKacaercs
pH- daxTopa, To ero moxazaTenb HEMHOTO HHXKE
HerTpabHOTO (7), OMMKEe K KHCIOTHOW cpene C
TTOJIOKUTEITEHBIM 3aPSA0M.

Brmanenne kapOboHaTOB B CHCTEMax BOJIO-
cHaOXEHWsI C HarpeBaTENbHBIMH YCTaHOBKAMU
SIBISICTCSI OYCHBb PACIPOCTPAHEHHOW TTPOOIEMOH.
Hanuuue oTnoxeHnil HAaKUIU CBA3aHO ¢ TEXHUYE-
CKHMMHU TTpoOIIeMaMy, TAKIMH KaK 3aCOPEHHE JIpe-
Ha)ka W CHIDKEHHE TeIIoNepeiadyr, a 3TO YBEJH-
YMBaeT 3aTPaThl HA TEXHUYECKOEe OOCITy)XKMBaHHE
u sHepruto [3].

Tak ke OTMEYEHO, YTO COJH KECTKOCTH Je-
JAIOT BOMY HETPHUTOMHON HJsl THTHS, TPEeOyroT
3HAYUTEIHFHOTO PacXojia XUMHUYECKHX PEearcHTOB
JUTS. CHCTEM TeIUTOCHAOKEHWsI, MOBBIIIAIOT pac-

XOJI CHHTETHYECKHX MOIOIINX CPEACTB B MPOU3-
BOJICTBEHHBIX (TIpadedHble) W OBITOBBIX YCIIOBH-
sax. Takyke HaKuIb SIBIAETCS MPUUYMHON BBIXOJA
W3 CTPOS TEIJIOPHEPTeTHYECKOTO0 00OPYI0BaHHUSA,
TEIUTOOOMEHHBIX ~ allllapaToB, HarpeBaTEIbHBIX
9JIEMEHTOB OOMIIEPOB, CTHPANBHBIX MAIIHH, JJIEK-
TPUUYECKUX YaWHWUKOB W JIPYTOro 00OpYIOBaHWSA,
MpeTHa3HAYEeHHOT O JITsl HarpeBa BOJIBI.

Bo u3bexxanne maHHBIX TpoOJIeM, CyIIECTBY-
0T pa3IMyHbIe METOJbI, CHIDKAIOIINE KECTKOCTh
BOABI W HCKIIOYaroImue o0pa3oBaHWE HAKHIIH.
HekoTtopeiMu u3 Hamboiee pacmpOCTpaHEHHBIX
SIBIIAIOTCS XUMUYECKOE YMSTUCHHE; HWCIOIh30Ba-
HUE WHTHOUTOPOB ISl IPEJOTBPAIIEHHUS OCaXKIe-
HUS; KATHOHHBIH OOMEH; AIIEKTPOXMUMHYECKas U
MeMOpaHHas oOpaboTka. B jomonHeHWEe K 3THM
METOJIaM, CUHTAIOIINMCS «KJIACCHUYECKUMMU», CY-
IIECTBYIOT TakK)Ke HEHMHTPY3WBHBIE METOJBI BO3-
NEeHCTBHA, KOTOPBIE, IO-BUANMOMY, HE NU3MEHSIOT
COCTaB, TaKe KaK MarHUTHBIC ¥ DJIEKTPOMArHUT-
HBIE METO/IbI, KOTOPBIE HAXOATCS Ha CTAIUN KOM-
MEpYECKOTO UCTIONb30Banms [4-10].

TmarenpHOE M3ydeHNE TAHHBIX METO/OB I10-
3BOJIMJIO BBISIBUTh UX OCHOBHBIE IPEUMYIIECTBA
Y HEeJIOCTAaTKH (PUCYHOK 3).
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N >
BrIcoko3(her Hcenomb3osarue VXyImaercs KadeCTBO
THBHBIH CIIOCOG | XUMHUYECKUX PEareHTOB U ™ BOJBL OIPAHHUHBACTCH
“ HHTHOHTOPOB ) CIEKTP &€ IPHMEHEHHS
KaTHOHHEIH 00MEH ]:
Henoporoii cioco6 > He 5KOIOTHYCH.,
h Hcnons3opanue | ™ BHI3BIBAET 3aIPA3HECHHE
MeMOpaHEL OKpPYXalIleH cpebl
- '
OKOIOTHIHBIH DNIeKTPOMArHHTHEIH cI0cos
CII0COG < L > BrIcokas CTOHMOCTE

Pucynox 3 — [IpenmyIiecTBa U HEIOCTATKN KIACCHICCKUX METOJOB YMATUCHHS BOJIBI

Jnsi ycTpaHeHWs HAaKUIM Mbl TpenjiaraeMm
MPUHIUINHAAIEHO HOBYIO KOHCTPYKLHIO 3JEKTPO-
MarHUTHOTO YCTPOKMCTBA,  NpeAHa3HAYEHHOI'O
U1t 00pabOTKH BOJIBI, KOTOPAs BIIOCIIEACTBUH OY-
JeT MCIOIB30BATHCSI ISl HY K] TEIIOIHEPreTHKU
WM OBITOBBIX CUCTEM HArpeBa BObl. Y CTPOMCTBO
COCTOMT M3 HEMarHWTHOH YacTH TpyOONpoBO-
Ja, KOTOpasi BBHINIOJHEHA B BHUJE OTpe3Ka TPYObI
U3 TUIACTHKA M CHUCTEMBl M3JIydaTelieid, KOTOpbIe

PaCIOJIOKEHBI IMOBEPX TPYOONPOBOJa U HE KOH-
TaKTUPYIOT C BOJOW. DTO TO3BOJSET M30eXKaTh
W3BECTHBIX HEIOCTATKOB paHee MPEaIOKCHHBIX
YCTPOMCTB Il MArHUTHOW U 3JIEKTPOMArHUTHOU
00pabOTKK BOJIbI, TAK KaK MOCTOSIHHBIC MarHUThI
MIPUXOJIMIIOCH Pa3MellaTh BHYTPU TPyOOITPOBO/IA,
YTO BBI3BIBAJIO EI'0 3aCOPEHHUE.

CxeMa pacronoKeHus MOCTOSTHHBIX MAarHUTOB
MoKa3aHa Ha PUCYHKE 4.

P HUCYHOK 4 - Cxema PACIOJIOKCHUS IMOCTOAHHBIX MArHUTOB YCTAHOBKH

MarHuTel pacnojoXKeHbl Ha OJAMHAKOBOM PACCTOSHUU APYT OT APYyra M 3aKperjieHbl Ha MeAHOH
TpyOKe (Tak Kak OHa SIBJIIETCS MapaMarHeTHKOM) MPU MOMOIIY M30JIALMOHHON JIeHTHI. [Ipu BbITION-
HEHUH OINBITHOI'O 3KCIEPUMEHTa MPUMEHSUINCh HEOJAMMOBBIE MAarHUTHl B KojaudecTBe 49 mryk: 10
MarHMTOB HaNPsSKEHHOCTbIO MarHuTHoro nosiga 98 MmTxa; 20 maruuToB ¢ HanpsbkeHHOCThIO 89 MTm; 18
MarauToB - 120 MTu; 1 Maraut - 396 MTa. CkopocTh NpoX0KAEHNUS BOJbI YEpe3 MAarHUTHOE T0JIE CO-

craBuna — 1,56 ia/MuH.

OnbITHBIN o6paseu BHGKTPOMaFHHTHOﬁ YCTAaHOBKH MPEACTABJICH HA PUCYHKC 5.
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Pucynox 5 — Baenrnuit Buj 1a00pOTOPHO-IKCIIEPUMEHTATIBFHOTO 00pasia

PesyabTarsl

[IpoBenennas cepust 3KCIEPUMEHTOB ITOKa-
3aja, YTO MPU MPOXOXKIECHUH BOJABI Yepe3 Iole,
CO3/IaHHO€ TOCTOSIHHBIMH MarHMTaMH, MPOUCXO-
JTUT U3MEHEHHE €€ MePBOHAYAIBHBIX MTapaMeTpoB
TaKUX Kak XKecTKocTb U pH.

[okazarens pH Boabl TOABEp:KEH KoJeOaHH-
sIM, KOTOpBIE MPOUCXOAT M3-3a U3MEHEHHI pac-
TBOperHoro B Boje CO2 m kapOOHATHOM Kect-
KocTH Bonbl. Tak, yBennuenue xomuuectsa CO2
WM CHIDKEHHE KECTKOCTH BOJIBI JieNlaeT ee Ooee
KHCIIOH, a yBelnnyeHrne KapOOHATHOM KECTKOCTH

Tabmmma 1- Pe3ynbrarsl SKCIepUMEHTa

win cHmkenue CO2, neaet ee OoJiee EI0YHOM.

ITokazarens xectkoctd U pH HampsiMyto cBs-
3aHBI MEXITy co00i. Uem Oobliie comepkaHue Tu-
npokapOoHaTa B BOJIE, TEM BBIIIE 3HAYCHHE KECT-
KOCTH, U TeM BBIIIIE, a CAMOE TJIaBHOE CTa0MIbHEe
3HaueHune pH, Tak Kak OH SBJIsETCA CBOCOOPa3HBIM
Oydepom. Uem Ooiblie >KECTKOCTH BOMABI, TEM
BBIIIe ee OydepHBIA 3amac, MamMuid yCTOWYH-
BocTh pH [11]. Pe3ynpTaTsl SKCIIEpUMEHTHI TIPE/I-
CTaBJIEHBI B TabmuIe 1.

KecTkocTh

HanmenoBanue BOJIbI, ppm

KecTtkocTh
BOJIBL, ppm

pH-dakrop pH -daxTop

HavanbHble JaHHBIE

Koneunrle qanHbie

Cpennee 3HaueHue 330,666 7,8 344,111 7,86
CpeaHekBaapaTuyHOE OTKIOHEHHE 1,699 0,013 3,573 0,023
Hucnepcus 2,888 0,0001 12,76 0,0006
Koaddumuent 0,514 0,168 1,038 0,288
BapHaluu

)IaHHHe OKCIICpUMEHTA IMOKa3bIBAOT I[OCTOBCpHLIfI pE3yjibTaT, a HU3KUC IIOKA3aTCIIM Bapualln
rOBOPSAT O CTaOMJIBHOCTHU IIpoliecca. Bce mosrydeHHble B X0J1€ 3KCIIEPUMEHTA 3HAUCHUs IOKa3aTesiei
KECTKOCTH U pH BOJIbI CKOHIIGHTPUPOBAHBI OKOJIO OJIHOTO, YTO TOBOPUT 00 OTCYTCTBHU OIIMOKU U 00
y3KOH 30HE pa3dpoca OT UCTUHHOTO 3HAYEHUS U3MEPSEMOM BETMUNHBI (PUCYHOK 6).
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Pucynok 6 — JIocToBEpHOCTB MTOJTyUYE€HHBIX PE3YJILTATOB
MpY U3MEPEHUH JKECTKOCTH BoJIbl U ee pH dakropa
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[lonmy4yeHHble OPOTUBOpPEUUBBIE JAAHHBIE O
CHMYKEHUH JKECTKOCTH BOJbI IPU €€ OMarHU4nBa-
HUH, MOKHO OOBSCHHUTH HCIIOJIb30BAHUEM BOIBI,
coJieprKalllell pa3inuHble TUIIBI U YPOBHU IIpUMe-
cell, KOTOpbIe NMPHU BO3ACHCTBUM HA HUX BJIEKTPO-
MarHUTHOTO MOJsI CHOCOOCTBOBAJIM 3apoOjblIlie-
00pa30BaHMIO KPUCTAIUIOB COJICH HAKHUIIH.

Ha ocHOBaHMM ITPOBEIEHHBIX HKCIIEPUMEHTOB
chopMynupoBaHa THUIOTE3a O HEOOXOTUMOCTH
IIPOBEIEHHSI HATYPHBIX OIBITOB, MOKA3bIBAIOLINX
BO3HUKHOBEHHME HAKUIIM HA BOJOHAIPEBATEIbHBIX

Oobcyxnenue

Pe3ynbrar mpoBeseHHOTO HMCCIIEI0BaHUS Ha-
NpaBJICH HA PEIICHHWEe Ba)KHOM HaydHOW mpolure-
MBI U TEXHOJIOTHYECKHUX HYKI HPEIIPUITHH, HC-
MOJIB3YIONIMX B CBOEM IPOU3BOACTBEHHOM IIHKIIE
TEXHUYECKYI0 BOJy. BaXHOCTH pe3ysbTaToB 3a-
KJIFOYaeTCsl B CO3JaHUM Oe3peareHTHOW CHUCTEMBI
OYHCTKH BOJBI C MUHUMAJBHBIM M 3aTpaTaMy Ha
00paboTKy.

DKOHOMHYECKHH 3(PPEKT 3aKITI0YACTCS B TOM,
9TO CTOMMOCTH SHEPTUH ISl COOCTBEHHBIX HYXKN
TEIUIOBBIX JJIEKTPOCTAHIMH COCTAaBISIET MeHee 8§
Tr 3a 1 KBT 9ac ¥ COOTBETCTBEHHO HCIIOIB30BA-
HHE JJIEKTPOMAarHUTHBIX YCTPOWCTB JUISl TIPENIOT-
BpallleHHss 00pa30BaHUSI HAKUIU M OYHUCTKH TIO-
BEpXHOCTEH OyaeT HaAMHOTO peHTadelbHee, YeM

3akiouenne

dJIeMEHTaX MPH 00pPaOOTKE BOJBI IMOCTOSHHBIMU
MarHuTaMu.

MexaHu3M BO3JCHCTBHS MAarHUTHOTO ITOJIS Ha
COJIEBOM COCTaB BOJBI JOCTATOYHO CJIOKEH, U HE
M3y4YeH B TONHOW Mepe, TUII0C HEYIOBIETBOPH-
TeNbHAss BOCIPOHM3BOIMUMOCTH JIA0OPATOPHBIX U
MIPOMBINIUIEHHBIX HWCIBITAHUN TIPEMATCTBYET aK-
TUBHOMY PAacIPOCTPaHEHHUIO yCTPOWCTB TPENOT-
Bpalaronmx 00pa3oBaHUs HAKUIK Ha TIOBEPXHO-
CTSIX HarpeBaTeIbHBIX SJIEMEHTOB.

HCTIOJIb30BaHUE XUMHUYECKHX PEareHTOB. DKOJO-
TMYECKHE ACTIEKTHI MIPOCKTA 3aKII0YaI0OTCs B TOM,
YTO CHCTEMBI BOJIOIIOJTOTOBKU TEIJIOBBIX JJICK-
TPOCTAHIIMI U KOTEJIBHBIX CYIIECTBEHHO COKPATSIT
HCTIONb30BAaHUE XMMHUUYECKUX BEILECTB U IIMKIIEC
BOJIOTIOATOTOBKM, TEM CaMbIM IIO3BOJIMT CyIIe-
CTBEHHO CHM3HMT YPOBEHb 3arpsi3HEHHS BOJHBIX
pecypcoB U MOUB.

[IpoBeneHHOE MCCIEIOBAHUE HANpaBlIEHO HA
CO3/IJaHHE OTEYECTBCHHOM TEXHOJOTMH OYUCTKH
BOJIbI ¥ PEryJINPOBaHUE €€ KECTKOCTH, B JalIbHEH-
LIeM [JIaHUPYETCs HCIOIb30BaHHE MUKPOITPOIIeC-
COPOB Ul YIIPABJICHUSI PEKUMaMU paboTbI, 4TO
MO3BOJIMT BHEAPHUTH LU(PPOBBIE TEXHOJIOTUH B
sHepreTHyecKyto cdepy pecnyonuku Kasaxcran.

He CMOTps Ha TO, YTO Hp06JIeMOI>'I OMarun4rMBaHus BOJbl YYCHBIC 3aHUMAIOTCA YiKE 6onee 100 JET,

€€ KOHKPETHOC IMPUMCHEHUC /10 CUX ITOP OCTACTCA CHOpHOﬁ TEMOM M 10 CUX IMOp HC NOJYUYHUJIO HIUPOKO-
T'Oo MPUMEHCHUS B KOMMCPUYCCKHUX LEIAX. Pazauunsie 3(1)(1)CKTI:I, KOTOPBIC NPOSABIAIOTCA MMOCJIC BO3I[CI\/'I-
CTBHS HAa BOAY 3JICKTPOMArHUTHOIO IOJIA, HE 1O KOHIIA MMOHATHBI U U3YYCHBI HC B MOJTHOM Mepe.

Ha I[aHHLIﬁ MOMCHT BPEMCHU HCT €AWMHOI'O MHCHHA W NMPEACTABJICHUA O IMpPOoLEcCax, MPOUCXOo-
AA1UX B BOJIC IpHU JaHHOM criocobe O6pa6OTKC. HpOBCHeHHLIC ABTOpaMH UCCJICOBAHUSA U OIIBITHBIC
OKCIICPUMCHTEI IO YMCHBIICHUTO HaKI/IHI/IO6p330BaHI/I$I JarT OOJIBIIION 3a1€J]I B I[aﬂbHeﬁIHeM HUCCIcao-
BaHUU B 3TOM oOmactu. Bausnue I[eﬁCTBHﬂ DJICKTPOMATrHUTHOTO TIOJISI Ha [[BH)KyHIPIﬁCSI IIOTOK BOJbI
BbI3bIBACT 06p330BaHI/Ie KpHUCTAJUIOB C onpeneneHHoﬁ OpHeHTaHHeﬁ n aI‘J'IOMepaIII/ICI\/'I.

Cnucok JuTepaTypsl

1 Xiantong Yan, Study on Utilization of Carboxyl Group Decorated Carbon Nanotubes and
Carbonation Reaction for Improving Strengths and Microstructures of Cement Paste [Tekcr]| / Hongzhi
Cui, Qinghua Qin, Waiching Tang, Xiangming Zhou. // [https://www.mdpi.com/2079-
4991/6/8/153/htm].

2 Appelo C.A.J., Postma D. Geochemistry, groundwater and pollution [Tekcr] / Geochimicaet
Cosmochimica Acta, -1994. -Vol.58. Issue 3. -P. 1212. [https://www.sciencedirect.com/science/article/
abs/pii/00167037949058517via%3Dihub]|

3 Sergio Martinez Moya, Noria Boluda Botella. Review of Techniques to Reduce and Prevent
Carbonate Scale. Prospecting in Water Treatment by Magnetism and Electromagnetism [Tekct] /-2021.
-Nel13 (17). —P. 2365 [https://doi.org/10.3390/w13172365].

4 Danijela Dobersek, Darko Goricanec. An experimentally evaluated magnetic device's efficiency
for water-scale reduction on electric heaters [Texct] / Energy, -2014. -Vol. 77. -P. 271-278.

121



C.CEM®YAAVH ATBIHAAFBI KA3AK ATPOTEXHUKAABIK YHUBEPCUTETIHIH, FBLABIM JKAPIITBICH No 4 (115) 2022

5 Jin H., Polarity reversal electrochemical process for water softening [Texct] / Yu Y.; Zhang L.;
Yan R., Chen X. // Sep. Purif. Technol. —2019. -Ne210. -P. 943-949.

6 Jiang W., A pilot study of an electromagnetic field for control of reverse osmosis membrane
fouling and scaling during brackish groundwater desalination [Texcr] / Xu X.; Lin L.; Wang H.; Shaw
R.; Lucero D., Xu P. // Water, -2019. -Nel1. -P.1015.

7 Zhao J.-D., Liu Z.-A., Zhao E.-J. Combined effect of constant high voltage electrostatic field
and variable frequency pulsed electromagnetic field on the morphology of calcium carbonate scale in
circulating cooling water systems [Tekcr] / Water Sci. Technol. -2014. -P. 1074—1082.

8 Xuefei M., Lan X., Jiapeng C., Zikang Y., Wei H. Experimental study on calcium carbonate
precipitation using electromagnetic field treatment [Texcr] / Water Sci. Technol. — 2013. -Ne67. -P.
2784-2790.

9 Lu Lin, Wenbin Jiang, Xuesong Xu & Pei Xu. A critical review of the application of electromagnetic
fields for scaling control in water systems: mechanisms, characterization, and operation [Tekcr] / Clean
Water, -2020. -Vol. 3. -Ne 25.

10 A. Andrianov E. Orlov. The assessment of magnetic water treatment on formation calcium
scale on reverse osmosis membranes [Tekct] / MATEC Web of Conferences 178, 09001 https://doi.
org/10.1051/mateccont/201817809001 I ManE&E, - 2018.

11 Bzammocss3p pH u kapOonaTHO# sxecTrkocTh Boabl [ Teker] / MaTepHeT nctounuk [http://www.
aqualover.ru/hydrochemistry/ph-kh-mutual-connection]

References

1 Xiantong Yan, Study on Utilization of Carboxyl Group Decorated Carbon Nanotubes and
Carbonation Reaction for Improving Strengths and Microstructures of Cement Paste [Texct] / Hongzhi
Cui, Qinghua Qin, Waiching Tang, Xiangming Zhou. // [https://www.mdpi.com/2079-
4991/6/8/153/htm].

2 Appelo C.AJ., Postma D. Geochemistry, groundwater and pollution [Tekct] / Geochimicaet
Cosmochimica Acta, -1994. -Vol.58. Issue 3. -P. 1212. [https://www.sciencedirect.com/science/article/
abs/pii/00167037949058517via%3Dihub]

3 Sergio Martinez Moya, Noria Boluda Botella. Review of Techniques to Reduce and Prevent
Carbonate Scale. Prospecting in Water Treatment by Magnetism and Electromagnetism [Tekct] / -2021.
-Nel13 (17). —P. 2365 [https://doi.org/10.3390/w13172365].

4 Danijela Dobersek, Darko Goricanec. An experimentally evaluated magnetic device's efficiency
for water-scale reduction on electric heaters [Texct] / Energy, -2014. -Vol. 77. -P. 271-278.

5 Jin H. Polarity reversal electrochemical process for water softening [Tekct] Yu Y.; Zhang L.; Yan
R.; Chen X. // Sep. Purif. Technol. —2019. -Ne210. -P. 943-949.

6 Jiang W. A pilot study of an electromagnetic field for control of reverse osmosis membrane fouling
and scaling during brackish groundwater desalination [Texct]| / Xu X., Lin L., Wang H., Shaw R.;,
Lucero D., Xu P. // Water, -2019. -Nel1. -P.1015.

7 Zhao J.-D., Liu Z.-A., Zhao E.-J. Combined effect of constant high voltage electrostatic field
and variable frequency pulsed electromagnetic field on the morphology of calcium carbonate scale in
circulating cooling water systems [Tekct] / Water Sci. Technol. -2014. -P. 1074—1082.

8 Xuefei M., Lan X., Jiapeng C., Zikang Y., Wei H. Experimental study on calcium carbonate
precipitation using electromagnetic field treatment [Texcr] / Water Sci. Technol. — 2013. -Ne67. -P.
2784-2790.

9 Lu Lin, Wenbin Jiang, Xuesong Xu & Pei Xu. A critical review of the application of electromagnetic
fields for scaling control in water systems: mechanisms, characterization, and operation [Tekcr] / Clean
Water, -2020. -Vol. 3. -Ne 25.

10 A. Andrianov E. Orlov. The assessment of magnetic water treatment on formation calcium
scale on reverse osmosis membranes [Tekct] / MATEC Web of Conferences 178, 09001 https://doi.
org/10.1051/mateccont/201817809001 I ManE&E, - 2018.

11 Bzammocs3b pH u kapOonaTHO# sxecTkocTh Boabl [ Teker] / UaTepHeT nctounuk [http://www.
aqualover.ru/hydrochemistry/ph-kh-mutual-connection]

122



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXH/YECKOT'O YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 4 (115) 2022

TYPAKTBI MATHUTTEPMEH OCEP ETKEHHEH KENIH ACTAHA KAJIACBIHBIH CY
KY¥BbbIPbI CYBIHBIH KATTbIJIBIFBI MEH PH-®AKTOPBIHBIH ITAPAMETPJIEPIH
O3I'EPTY HOTU/KEJIEPI

Mexmuee Anu /[xcasanuwiuposuy

Kayvimoacmeipwiizan npogeccop, ooyenm

C. Cevghynnun amvinoazel Kazax azpomexnuxaivlk yHUGepcumemi
Acmana K., Kazaxcman

E-mail:barton.kz@mail.ru

T'epacumenkxo Tamvana Cepeeesna

Texnuxa bLIbIMOAPLIHBIY KAHOUOAMbL

C. Ceughynnun amvinoazel Kazax azpomexnuxaivlk yHUGepcumemi
Acmana K., Kazaxcman

E-mail: melary-5@mail.ru

Capcuxees Epmex Kacnanyno

PhD

C. Ceughynnun amvinoazel Kazax acpomexnuxaivlk yHUGEpcumemi
Acmana K., Kazaxcman

E-mail:sarsikeyev.ermek@yandex.ru

Tyiiin

CynaplH  KATTBUIBIFBIHBIH ~ JKOFApbUIAYBl  TYPMBICTBIK JKOHE  OHMAIPICTIK JKBUTy  aiMacy
KYPBUIFBIIAPBIHIAFBI BICTBIK Cy JKyWesepiHe Tepic acep eretiHi Oenrimi. CyablH KEPMEKTITiH KOO,
KaKThl OOJIIBIpMAy KOHE CYIIbI JKyMCapTyFa KaTBhICTHI 0ackKa Ja TaKbIPBINTApFa KeI3BIFYMBUIEIK 2000
KBIIIapFa Kapal >Korapbulail TyCTi. bys ecy »Kpurly anMacyablH THIMAL JKyHenepi YIIiH Kalblui
KapOOHATHIHBIH KaKTaH TY3UTyiHE KON OepMey JKoHEe a3aiTy, SHEPTUSHBI TYTHIHYIBIH KaKEeTTUTIriHEH
TYbIHAANIBI.

byn makama AcraHa KajackIHBIH Oenrii Oip aymaHAapbIHAAFbl CYABIH KaTTBUIBIFEI MeH pH
(baKkTOpPBIHBIH JIEHIeHiH 3epTTey MAceieNepiHe, COHAAN-aK OHBIH KATTHUIBIFBIH a3alTy YKoHE CyMeH
KaOIBIKTAay JKYHeNnepiHjeri >KoHe TYPMBICTHIK KBUIBITY acHanTapblHAAFbl KakKThl KOIO QJiCTepiHe
apHajraH. MarHuTTiK CyZbpl ©HACY KYPBUIFBICHIHBIH 3KCIIEPUMEHTTIK YJTICIHIH KOMeTiMeH Cy/AbIH ca-
MAChIH JKaKcapTy *oHe OHBIH pH (aKkTOPBIH apTTHIPY HOTHIKEIEP] aJIbIH/IBL.

By makanana KaTTBUIBIK TY3apbIHBIH KPUCTAIAAHYBIHBIH XUMHUSIIBIK TIPOIIECTEP] erKer-TerKeni
KapacTHIPBUTHIT, OJIApIBIH Mai1a 00y ceOenTepi aHbIKTaIIbL.

KinT ce31ep: Kak; CyIsIH KEPMEKTIT1; CYIBI Ta3apTy JKYHeIepi; IeKTPOMarHUTTIK Ta3apTy.
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Abstract

It is well known that increased water hardness negatively affects hot water supply systems in both
domestic and industrial heat exchange devices. Interest in topics such as eliminating water hardness,
preventing scale and others related to water softening has grown, especially in the 2000s. This growth
is due to the need to prevent the formation of calcium carbonate scale for more efficient heat exchange
systems and reduce energy consumption.

The article is devoted to the study of the level of water hardness and pH factor in certain areas
of Astana, as well as ways to reduce its hardness and eliminate scale in water supply systems and
household heating appliances. With the help of an experimental sample of a magnetic water treatment
device, results were obtained to improve the quality of water and increase its pH factor.

In this article, the chemical processes of crystallization of hardness salts are considered in great
detail and the causes of their formation are identified.

Key words: scale; water hardness; water purification systems; electromagnetic purification.
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OHEPITETUYECKUE XAPAKTEPUCTUKHU T'PABUTALIMOHHOI'O
IMOJIAA HEBECHBbBIX TEJI

Mykywee bazapoek Azzauiynvt

Jokmop nedazoeuueckux Hayk, npogheccop

Kasaxckuit acpomexnuuecxul ynusepcumem umenu C.Ceughyrnuna
2. Acmana, Kazaxcman

E-mail:mba-55@mail.ru

AHHOTALUA

Ha ocHoBe 3HEpreTnyecKoro moaxoaa TEOPETUYECKU UCCIEIOBAHbI SHEPTETUUCCKUE XapaKTepu-
CTUKH TPABUTAIMOHHOTO B3aUMOJICUCTBHS MEXAy eanHnuHOi Maccoit (EM), ComHileM U miiaHeTaMu.
Jlis m3ydeHus XapakTepUCTHUK 3TOTO B3aMMOEHCTBUS BhIOpaHa cieaytomnias Mosenb: ConHie, Bene-
pa u 3eMisl «3aKpEIUICHb» B MOMEHT Mapaja IUIaHeT, U UX IEHTPHl HaXOASITCS Ha OJAHOU mpsiMoii. B
TPABUTAIIMIOHHOM TIOJIC ATHX HEOCCHBIX TENI MEePEMEIICHUE SIUHUIHON MACChl C MIOBEPXHOCTH 3eMITH
Ha MOBEPXHOCTh BeHephl MpoUCXOAUT MO MPSIMOJMHEHHON TPAaeKTOPUH, NPOXOISIIEH yepe3 HEHTPbI
ComHIla ¥ TUIAHET.

I'paButanmonHeril moteHInan CoTHEYHOW CHCTEMBI HCCIICOBAH C UCITOJIB30BAHUEM KOMITBIOTEP-
HbIX BeraucieHuit B cpene LIII1 MathCAD.

KiaroueBsble cjioBa: TpaBUTAIIMOHHBIN TTOTEHITHAN; CYTICPIIO3UIIUS TPABUTAIIMA HEOSCHBIX TEJI; Cca-
MOOpPTaHU3aIUS; TTAKEeT MPHUKIATHBIX mporpamMm MathCAD.

BBenenune

['paBuTanilnOHHOE  B3aMMOJCHCTBUC MEKAY TEPUCTHMKAMHM TPABHUTALMOHHOIO IOJIS SBISIOTCS

HeOecHBIMH Tenamu (3Be3nl, CONHIIE, TUTAHETHI,
€CTECTBEHHBIC CITYTHUKU ITHX IUIAHET, KOCMHYe-
CKHE€ ammaparbl U Ap.) OCYIIECTBISETCS MOCpea-
CTBOM ITOJISI TATOTEHUS WIIN TPABUTAITIOHHOE ITOJIE
MTOPOKIACTCS ITUMH TEJIAMH U SBIISIETCS OJTHOM U3
(hopM MaTepuu U €e caMOOpraHu3aluu (CHHepre-
traeckuid 3¢ dexT). s rpaBUTaIMOHHOTO TTOJI,
C03/1aBa€MOT0 HECKOJIbKMMH TeJIaMH, BHITIOHSET-
cs1 npunyun cynepnosuyuyu. (OCHOBHBIMH Xapak-

MarepuaJibl H METOABI

HANPSIANCeHHOCms U NOMEHYUA.

I'paBUTAlIMOHHBIA TMOTEHIMAT TOYKH TOJIA
€CTh TOTEHLHUAJIbHAS SHEPTUsl B3aUMOJCHCTBUA
rPaBUTALIMOHHOTO MOJIS C EAMHUYHON Maccoil, Ko-
TOpasi moMelieHa B 3Toi Touke. [ paBUTalIMOHHBIN
MOTEHIIMAN B JIFOOOW TOYKE MPOCTPAHCTBA €CTh
anredpanueckasl CyMma MOTCHIHAIOB OTACIbHBIX
Tell.

B kauecTtBe 00BEKTA HCCICA0BAHUA paCCMOTPCHO ABJICHUC I'PABUTALIMOHHBIX B3aI/IMO,Z[eI>iCTBI/II>i HEC-
OCCHBIX TEJl COJTHEUHOM CUCTEMBI. BBUIN MCIOIB30BAHbI CJICAYIOIINE MCTOAbI UCCIICAOBAHUS: DHEPTC-
THYCCKHUI Ioaxon, (1)I/I3I/I"ICCKO€, MAaTeMaTU4YCCKOC U KOMIIBOTCPHOC MOACIUPOBAHUA, YHUCJIICHHBIC U

rpaduuecKre METO/IBI.

PesyabTarsl

I/ICCJ'IC)IyeM MEPpEMCIICHUC EM ¢ IMMOBCPXHOCTHU 3eMH K IIaHeTe BeHepa C YUCTOM I'paBUTALIUOH-
HOI'O BJIIMAHUA COJ'IH]_Ia. BI:I6ep€M TUINOTCTUYCCKYIO MOACIIb, I'/IC COJ'IHI_IC, BeHepa H 3eMis «3aKperie-

HBI», HAXOJISATCS Ha OJTHOM TIpsiMOH (puc.1).
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Benepa

: ..

CoJHne Jemian

Pucynox 1 - Pacrionoxenune Connia, Bereps! u 3emin mpy HACTYIICHUH Tapajia TUTaHeT

MpsI u3ydnM noTeHnuagbHyto saepruio EM B cucteme «3emist — Benepa - Conmane» ams 4 cimydaes,
B KOTOPBIX paccMaTpUBACTCS DHEPTCTHUECKOE COCTOSHHE CIMHUYHOW MacChl, KOT/a OH OyIeT Haxo-
TUTHCS B PA3TMIHBIX TOUKaX CoTHEIHOU CUCTEMEI [ 1-6].

Ha ocHoBe mpuHITMTIa CYTIEPITO3UIINHN TTOJICH HAITUIIIEM 3HAUCHUE TTOTCHIINAJA B CHCTEME «3eMIIS -
Benepa - Comatie» mist 11000# TOUKH MPSMOH, COSAMHSIONICH IIEHTPBI ’TUX HEOCCHBIX TEJI, B YCIOBUIX
|r[>Re:

GMc  GMp GM;

] [ly—7] liy=r]’

rie M. macca Connua, [, — paccrosuue uentpos Connna u Benepsi, L2 — paccrosnue nentpos CosH-

1a 1 3eMIIH.

Ir| <

IIpu R¢ MOTCHIMAN i1 MOBEepXHOCTH COJIHIIA HATIUIIIEM TaK:

GM¢

r

T
V) =——()
c
Brraucimm 3HadeHne oTeHnuana B cucteme «Benepa - Comarie» 1 caydas, korna EM HaxomuT-
Cs1 Ha TIOBEPXHOCTHU BeHepsl.

Vi) =—G =2 — 22,
Rp

T

]I T JIEKUT B MHTEPBAIE (MM «JIHO MOTEHUMANbHOH sMbl» Bewepsr ) [-R,<r< [i+R,. He Oy-
JIeM YYHUTHIBATH TPABUTAIIMOHHOE BIMSHHE 3eMJIM Ha TIOBEPXHOCTH BeHephl B CBSI3U C TEM, UYTO

M, M:
|—G—B >> |—G M
Rp l2=l1—Rp

4. BoluncnuM 3HaueHueE noTeHuuana B cucreme «3emist -ConHuey A1 cinydasi, koraa EM naxoauT-
Cs1 HA IOBEPXHOCTU 3EMIIH.

M3 GMq
) = —G =2 - 2Xe,
R, r
IJIe T HAaXOJUTCS B MHTEpBaJe lz-R3§r§ 12+R3.
37ech HE YYUTHIBACTCs I'PAaBUTAllMOHHOE BIMsSHME BeHeppl Ha MOBEPXHOCTH 3eMJM, TaK Kak

M M,
|—G—ﬁ >>|—G——JL—
R3 l—1l3—R3

Cosznana koMIblOTepHas miporpamma B cpeie MathCAD, rie ydTeHbl Bce TpaBUTAIIMOHHBIC JICH-
CTBUS, KOTOPBIC UCTIBITEIBACT EM B 3aBUCHMOCTH OT PA3IMUYHBIX €r0 KOOPAMHAT B CUCTEME «3eMJIs —
Benepa - Connney (JIuctunr) [7-10].
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My := 2.00-10°" - Macca Comma; Rp := 7.00-10° - Pamayc Comama;

Mj := 4.87- 1024 - Macca Berneprr; Rj := 6.05-106 - Pamayc Benepsr;

M = 6.00*1024 - Macca 3emm; Ry = 6.40*106 - Pamuyc 3enuma;

G.:=6.67-10" 11

- I'papuTamoHHan NocToAHHAS;

1; = 1.08-10 1 Paccroamie mexxay nentpavs Cosmnga 1 Benepsr;

L = 1.50-10M

My M;
{‘f(r) = -G —— -G —
- S L P
My
-G — X if |rl
| r
(M My
-G — — G —
\ 23] r
([ My My
-G — -G —
\ Ry r

-G
12 - |

- Paccroaume Mexxay uedatpavs Commmia 1 3enim;

M,
if |r| >Ry

if h-Ri=r=h+Ry

if b-Ryzsr=h+Ry

Jlucmune

Ha mucrunre M . o6osnayeno epes Mo, M,
—uepe3 M1, M, 0603naueHo uepe3 Mz, a R.—Ro,
R,—R1, R3—R:. Envnulip 10 0CsM CHCTEMBI KO-
opauHat npexacrasieHsl B cuctreme CU (opaunata
V(r) — B IpKOYJIB/KT, adcImcca r — B METpax).

OTH MJIaHETHl HE PAcCMaTpUBAIOTCA Kak Ma-
TepuanbHble TOUKH. [locpeacTBoM KOMIBIOTEP-
HOW MPOrpaMMBI ITOCTPOUM TpaduK NOTECHIUA B
ConHeuyHOH cucTeMe (HIKHSSL 4acTh PUCYHKa 2).
3/1eck HE BUJHBI «IIOTEHIMAIBHBIE IMBD» BeHepsl
1 3eMJIM B CBSI3H C TE€M, YTO 3HAUCHUSI «TJIyOUHBI
MOTEHIMATBHONW SIMBD) 3THX IJIaHET NPHONU3HU-
tenbHO B 3000 pa3 MeHblle yeM riIyOuHa «Io-
TeHuuanbHou siMbl» Comnua. s oOHapyxkeHus

«MOTEHIMAIBHBIX SM» IUIAHET MacmTad opIu-
HaThl Tpadka MoTeHUHaNa eAMHUYHONW Macchl B
ConneuHo#t cucreme Obu1 yBenudeH B 500, pa3 u
MBI TIOJIy4WJId rpauK B BEPXHEH yacTu pUCYyHKa
2. U3 storo rpaduka BUIUM e/1Ba 3aMETHbIE Bep-
TUKaJIbHBIE MHKH, a0CHUCCHI KOTOPBIX COOTBET-
CTBYIOT 3HAUEHHUSIM PAcCCTOSHUI ATHX IJIaHET OT
uentpa CounHua.

I'padux morennmana COTHEYHOH CUCTEMBI,
KOTOPBI ObII IPEJCTABICH HA PUCYHKE 2, OIIUCHI-
BAET DHEPreTUUECKYI0 KapTUHY TPaBUTALINOHHOTO
nosiss CoJIHEYHON CHCTEMBI B JIByXMEPHOM IIpO-
CTpPaHCTBE.
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Pucynok 2 - I'paduk norennuana CoTHEUHON CUCTEMBI

Oocy:xneHue

[IpoBeneHO TEOPETHUECKOE NCCIIEIOBAHNE YIHEPTETUIECKUX XapaKTEPUCTHK IPAaBUTALIMOHHOTO B3a-
HUMOJCHCTBHSI MKy HeOCCHBIMHU TeslaMHi. HaMu paccMOTpPEHO IrpaBUTALIMOHHOE B3aUMOACHCTBHS 110JIE
HebecHbIX Ten CONMHEYHOM CHCTEMBI, KOTJa MepeMelleHne SIUMHUIHON Macchl ¢ TIOBEPXHOCTH 3eMITH
Ha MOBEPXHOCTh BeHepsl MPOUCXOIUT MO MPSIMOJUHEHHON TPACKTOPUH, MPOXOIAIICH Yepe3 HEHTPbI
Connua u mnaseT. ['paButanyonHsiil noteHnuan CoaTHEYHOW CUCTEMBI HCCIIEIOBAH C HCIOIB30BaHUEM
KOMIbIOTEpHBIX Bhraucienuii B cpene I MathCAD.

3akaoueHue
HccnenoBanne rpaBUTAIIMOHHOTO B3aUMOICHCTBHS MKy HEOCCHBIMU TEIAMH JIANI0 CIICAYIOIINE

pE3yAbTATHI:

- CO3/IaHbI MATEMATHUYCCKHIE MOJICIH, OTIMCHIBAIOIIIE TPABUTAIIMOHHOE B3aUMO/ICHCTBHE MEXK Ty HE-
OCCHBIMHU TEIIAMH;

- BBISIBJICHBI 3aKOHOMEPHOCTH IPaBUTAIIMOHHOIO MOTEHIMAA Pa3IMIHbIX ToueK CONHEUHOM CUCTE-
MBI

- TPABUTAIMOHHBIN MOTEHIMAT HEOECHBIX TNl M3YYCH Ha OCHOBE YHCIICHHOTO METO/1a;

- CO3/IaHa KOMIBIOTEPHAs TIporpaMma, HeoOXxoaumast st Tpaduaeckoro mpecTaBlIeHHs rPaBUTA-
LIMOHHOIO MOTEHI[Haa HeOECHBIX TET;

Baaropaproctn

Pabora BeimonHeHa npu (UHAHCOBOHM TozIep:kke MuHHCcTepcTBa 00pa3oBaHus U Hayku Pecy-
omuku Kazaxcran (rpant Ne AP14869376).
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ACHAH JEHEJIEPIHIH I'PABUTAIUAJIBIK OPICIHIH
OHEPI'ETUKAJIBIK CUITATTAMAJIAPBI

Mykywee bazapoek Azzautynv

Tleoacozuxa evlnvlmoapsitbly QOKMOopul, npogheccop
C.Cetighynnun amoinoazol Kazax aepomexnuxanvly yHugepcumemi
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AHHOTALIUA

DHepreTUKalblK TAOCiM Herizinae Oipimik Macca jkoHe KyH MeH miaHeTtanap apachIHIarbl
TPaBUTAIMSUIBIK ©3apa 9PEKETTECYIIH SHEPTEeTHKAIBIK CHITaTTaMallapbl TEOPHUSIIBIK TYPFBIIaH 3epTTe-
reH. by e3apa opekerTecyiH cunaTTaMaiapbiH 3epTTey YIIIiH Keieci Mojenb TaHaaiasl: KyH, Benepa
xoHe JKep mnaneranap napaabl Ke3iHae «OeKITUIreH» oHEe OJapiAblH LEHTpIepi Oip TY3y CHI3BIKTa
opHajackaH jkarmail. OCkl acmaH IeHENEpiHIH TPaBUTAIMSIBIK OpiciHme Oipiik maccachklHBIH JKep
Oerinen Benepa Oertine xbunKybl KyH MeH miiaHeTanapAblH LEHTpJEPl apKbUIbl ©TETIH TY3Y CBI3BIK
OOMBIMEH KYpei.

Kyn sxyiieciHiH TpaBUTAIMSIIBIK MTOTeHITHAIBI Mathcad opTackiHIa KOMIIBIOTEPITIK ecerTeyIepai
KOJIJaHy apKbLIbl 3ePTTENI.

Kinr ce3nep: ['paBuTalvsuIbIK MOTSHIIMAN; aCTIaH JCHEICPIHIH aybIPJIBIK KYIIiHIH CYEePIIO3UIIUs-
cbl; ©3airineH yitbiMaacy; MathCAD konnman6anst 6armapiaManap maKeTi.

ENERGY CHARACTERISTICS OF THE GRAVITATIONAL
FIELD OF CELESTIAL BODIES

Mukushev Bazarbek Agzashuly

Doctor of pedagogical sciences, professor
S.Seifullin Kazakh Agrotechnical University
Astana, Kazakhstan
E-mail:mba-55@mail.ru

Abstract

Based on the energy approach, the energy characteristics of the gravitational interaction between a
unit mass (EM), the Sun and planets are theoretically investigated. To study the characteristics of this
interaction, the following model was chosen: the Sun, Venus and Earth are "fixed" at the moment of
the parade of planets and their centers are on the same straight line. In the gravitational field of these
celestial bodies, the movement of a single mass from the surface of the Earth to the surface of Venus
occurs along a rectilinear trajectory. This trajectory is passing through the centers of the Sun and planets.

The gravitational potential of the Solar System has been investigated using computer calculations in
the MathCAD PPP environment.

Key words: Gravitational potential; superposition of gravity of celestial bodies; self-organization;
MathCAD application software package.
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Kypmerri aBTOp!

Kazakcran PecryOnmkacel binim sxkoHe ¥putbiM MuUHHUCTpiHIH 2020 )xputEbl 30 coyipaeri
Nel70 oyiipeireiaa cotikec «C.CetidyyimmH atbiaaarsl Kazak arpoTeXHUKaIBIK YHUBEPCUTETIHIH
FrutbiM sxapmbichn» Ky pHAIBIHBIH PEIAKIIUACH MaKataaapbl OHJIAH-KYHeciHae Oepy KoHe
penieH3usIay OOMBIHIIA CAUT 931pJIei.

Ocblran OaiiaHbICTBl MaKaJlaHbl JKypHaJFa jKapusjiay YIIiH OepreH Kesze >KypHallIblH
caiThIHIA aBTOp pETIHJE TIPKEYyIi Ky3ere acelpy »XoHE OHJaiH-TuaTdopmana Kapayra
YCHIHBUIATBIH MaKaJaHbl )KYKTEY KaKeT. ABTOPBI TIpKey Kejeci ciareMe OOMBIHIIA XKy3ere
aceIpbuIap: (OeliHe-HyCKayJIbIK KockiMInaia Oepinren) http://bulletinofscience.kazatu.edu.kz/
index.php/bulletinofscience/user/register

ABTOpBI TIpKey OoMbIHITIA OcitHe-HYCKaYJIbIK https://www.youtube.com/
watch?v=UeZIKY4bozg

«C. Ceiipynun aTbiHaarbl Kazak arpoTeXHUKaJbIK YHUBepPcUTeTiHIH FbLIBIM Kap-
IBICHD) FBUIBIMU KYPHAJIBIH/IA KAPHUJIAY YIIIH FRIBIMH MaKAJIAJdapra KOWbLIATBHIH
TaJdaNTap

Kypuan pedakuusacel agmopaapoan HcypHan2a yHeidepiienin Heymvblcmaposvl 0aublHOAy

Ke3inde epedicesiepmMen maHnbicoblil, 01aPObl YCMAHYObl CYpPaidbl
«C. Ceiipynnun ateiHaarsl Kazak arpoTeXHUKaIbIK YHUBEPCUTETIHIH FBUIBIM >KapIIbIChD»

FBUIBIMU JKypHaJbl 1994 xpuigan Oactan 0acbulya )KOHE JKbUIbIHA 4 PET KapbIKKA IIbIFA/IbI.
Kypuan makananap/sl keneci 6arpITTap OoMbIHIIA KaObUIIANABI:

- AybUI HIapyallbUIbIFbl FBUIBIMAAPSI;

- Berepunapus FbuIbIMIApHI,

- buonorus reulbIMAApEI

- TexHMKa FBUIBIMAAPBI;

- 'ymanuTapust FeUIBIMIAPHL;

- DKOHOMUKA FBIIIBIMIAPHI.

MakaJsajaapabl pacimjiey TIpTioi
KapusinanelMFa S>KypHaJAblH FBUIBIMU OaFbpITTapbl OOMBIHIIA OYpPBIH eIl  JKephae

XKapusulaHOaraH Makanajgap Kadbuinanansl. bip aBTopra Oip kypHaina Oip FaHa >kKapHsiayra
pykcat erineai. Makana 3nmekTpoHasK popmatTa (.doc, .docx. popmaTTa), )KypHAI CAaUTHIHBIH
¢bynakumronanst (Open Journal System) skyKTey apKbUIbl YCHIHBIIAABI ((KapHsIIaHBIM/IBI OpHAJIa-
CTBIpY OOWBIHIIIA HYCKAYJIBIK KeJIeCl ClaTeMe OOMbIHINA:
https://youtu.be/mYZnWUSxOL8&?list=PLeLU20koHcK2QbehUeOfC7Qp6hy

MAKAJIAHBIH KYPBLIBIMbBI MEH JIU3ANHDI
Ne ATaysl besennipy

1. |90XK [TapakTbIH KOFAPFHI COJI KaK OYPHIIIBIHIA

2. Makxkasa Kaii Tijige Jka3pUIrad 0oJica col
MaKaJ'IaHI)IH aTaYI)I TiJ'II[C MaKaJIaHbIH aTaYLI JKa3bli1aabl, KaJIbIH
Oac opinmeH, Typanay opTachiHa KOUBLTYbI
KEpeK.

3. | ABTOp (- 1ap) Typaisl aKnapar Astopmnap nepekrepi (T.A.O.)
KBICKapTYJIapChI3 TOJIBIK KOPCETILITEH — OH
HCAKKA mMypanay Kepex.

Heri3ri aBTOpAbBI KaJabiH MIpUQPTICH
OeseKkTey Kepek
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4. | FpubIMU IOPEKEC], aTarbl, KYMBIC OH JHCaKKaA KypCUBNeH mypanay Kepex
HEMECE OKY OPHBI, KAJIachl, €11 TOJIBIK
KOPCETLIy1 KEpEK

5. | bapnbIk aBTOP/BIH 3JEKTPOHBI AAPECT | O JIcaKKa Kypcuenen mypanay Kepex

E-mail
6. |KapusnanateiH MaTepuan MOTIHIHIH 3 (ym) tinzaeri "AHHOTaws" cO31 MbIHA-

aHHOTauusACH KeseMi keminzae 100 :xoHe | maii popmarka colikec Kenyi THIC: OpbIC

300 ce31eH acnaiiTein 3 (ymn) Tijige TimiHaeri "AHHOTaIuUA'"; Ka3akK TUTIHICET1

oepigeni. "Ty#in"; arputiibia TUTIHACTT "Abstract".
AnHoTanus Oneduerrep meH References-
TeH KeWiH keneai. (AHHOTaIU YaTici
TaJIanTap/bIH COHBIH/IA)

7. | Kint ce3mep (HyKTemi yTip apKbUIbI 7 Makasia KypbeUIbIMbIHIaFb! «KiTloueBbIie
CO3 HEMece €o3 TIpKeci) HYKTe-YTipMEeH | cjioBay ce3i Kazak Tuninae "Kinr cesaep",
OeJiHreH arpuTIbH TiTiHIE ""Key words' ¢opmatsi-

Ha Colikec OOy THIC.
8. | MakayiaublH TOJIBIK MOTIHI: MaKaIaHbIH - Kipicrme;
KYPBUIBIM/IBIK SJIEMEHTTEPIiH KalTaiamn - Matepuanaap MeH o1icTep;
xKazyFra Koi OepiimMeni - Hotmxernep;
- Tankpay;
- KopbITbIHABLIAD.
- Kapxpimauasipy Typasnsl akmapar (6ap
OoJca);
- Onebuerrep Ti3iMi
- References

- AuHoTauud 2 Tinae

9. | Kapkputanapipy Typainsl akmapar (6ap I'paHTTHIK >xoHEe/HEMece OaraapiIaMabIK-
Oosica) KoHe / HeMece aliFbIC HBICAaHAJIBI KAP>KbUIAHIBIPY/Ibl, 63T€

JIe Kap KbUIAaHABIPYIbI ICKE achIpy
nIeHOepiHIe MaKaIaHbIH )KapHsUIaHYbI
TypaJIbl aKIapaTThl KOPCETY KaXKET, HE
opinTecTepiHe HEMECE JKOPJAEMIMEH
(KommaybsIMeH) 3epTTEYJIep KYPri3iiren
e3re Jie TYJIFaJlapFa aJIFbIC CO3JIep alThlIa-
TIBL.

10. | OnebuerTep TiziMi 1) Ka3zak tinminzmeri makana
KYPBUIBIMBIHIAFbl «Oae0uerTep TiziMb»
JIeTeH ce37ep opbIc TimiHaer «Cnm-

COK JIMTePaTypPbD», aFbUIIIBIH TUTIHACT]
«References» ¢popmarbiHa coiikec Kemyi
THIC.

2) [Naiinananpuirad oaeduerTep Tizimi
TOMEHJICT1 TaJlanTapFa COUKEC KaTaH Typ/ie
KYPacThIPbLLY KEpeK

MAKAJIAHBI POCIMJIEYTE KOUBLIATBIH TAJIATITAP;

Makamana TEK aBTOPJIBIH/-JAPABIH 3€PTTEY HOTIKEIIEPIH KOPCETETIH TYIMHYCKAIbI
MaTepuai 00JIybl Kepek.

XKapusinayra cypeTTep MEH KecTelnepl Koca ajaFaH/a, kelieMi 7 OETTeH KeM eMeC TYPaThIH
MakanalapAblH KoJDKaz0amapbel Kejeci TUIAepaiH OipiHae KaObUIgaHAAbl: Kas3ak, OpbIC,
aFbUTIIBIH.
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Maxkananap 70% kem emec MOTIHAIK TYMHYCKAJIbIKIIEH KaObliaanasl (Tekcepy Antiplagiat
Kylieci apKbLIbI )KY3€re achIPbLIAIbI).

Kana makamanap op TokcaHHbIH 20-cbiHa neitin kabpuinanaas! (20 akmax, 20 mamebip, 20
TambI3, 20 Kapara).

Mortin Microsoft Word penaktopeiama tepinyi kepek, Times New Roman mpudri,
wpudt esmemi 14, 6ip naTepBaJ. A3ar o4 merinici-1,25.

MoTiH epicTepaiH Keleci eNmeMIepiH caKTail OTHIPBIN 0achbUIybl KEpEK: KOFapFbl KOHE
TOMEHT1 — 2 CM, COJI J)K9HE OH Kafbl - 2 cM. Typanay - eHi OoiibIHIIA (aBTOMATTHI TYPAE JKaca-
JIATBIH TacbIManiay apKbUIbI).

[TapakThiH xKOFaprbI col xkakK OypeIbiHa OOXK KOWbLIA B

Temense, opraceiHa Kapail TypajaHFaH MaKaJaHbIH aTaybl - 0ac opinTepMeH Ka3blia bl

Temene Oip MHTEpBaIaH KEiliH KypCUBIIEH OHFa Kapai Typajay — aBTop(J1ap)IbIH TOIBIK
aTBI-KOH1 (KBICKAPTYJIAPChI3) JKa3bLIaIbI,

Opi Kapail keneci )xoiia (KypcuB, OH )KaKKa Typajay) — @bLIbIMU Amaebl, bLIIMU 0dpedtceci,
KOO amaywi, srcymvic opHbl (MONBIK), KALACyl, eli (KblCKapmyiapaa sHcol bepiimetioi); Kenect
xonna (KypcuB mpH(T, OH JKaKKa Typajiay) - KOHTAKTiIepre apHaJIFaH 3JIEKTPOH/IBIK MOIITa
*as3putaznbl. Erep MakajanbiH OipHelne aBTOPbI 00Jica, OHAA aKmapar dp aBTOP YULIiH
KalTajJaHaabl.

Opnan opi TOMEH 1€ JKOJT APKBLIBl aHHOTAIHSI MOTIHI OpHAJIACTHIPBIIAIbl. AHHOTAIUS KOJIeMi
Ka3ak, OpbIC *oHe arblIbIH TUiAepinae keminge 100 sxone 300 cesneH acnaybl Kepek.

AHHOTAITMSHBI OPBIC TUTIHJIE Ka3FaH Ke3/I€ Ka3aK >KOHE aFbUIIIBIH TIACPIHIC aHHOTAIUS
KENTIpy Ka)XeT, erep Makana Ka3ak TUTiHIe 0osica, OHJa aHHOTAIUS OPBIC JKOHE aFbUIIIBIH
Tinaepinae Oepinieni, erep Makala aFbUIIIBIH TUTIHIE Ka3bUIFaH OoJica, aHHOTamws 3 (YII)
Tinge Oepinei.

AHHOTaIUAIA KEJIEC] )KaUTTap KOPCETUTyl THIC: FRUIBIMU 3€PTTEY/IIH ©3€KTUIIT, TAKBIPHIOBI
MEH MOHI, )KYMBICTBIH FBUTBIMHU KOHE MTPAKTUKATBIK MAHBI3AbUIBIFBIH CUIIATTAY, 3€PTTEY JICTEPI
MEH 9/IiCHaMaChIHBIH KBICKAIIIa CUIIATTAMAChl, 3epTTEY KYMBICHIHBIH HET13r1 HOTHKEIepi MeH
TYKBIPBIMIAPBI, KYPTi3UIreH 3epTTey 1iH KYHIBUIBIFBI (OCHI )KYMBICTBIH THICTi OLTIM caiachiHa
KOCKaH yJiecl), COH/Iali-aK dKYMBIC KOPBITHIH/ABICBIHBIH MPAKTUKAIBIK MAHbBI3bI.

bynan opi KinT ce3aep (Hykreni yTip apKbuibl 7 ce3/ce3 TipkecTepi) KenTipiiei.

MakajranblH HEeri3ri MOTIHI:

Kipicne. byn Oenim KpicKaia 91e€0u MIONYAbl, TAKBIPBIITHIH ©3E€KTUIITH, COHFbBI JKbLIJIa-
pBI YKcac HEMece >KaKbIH 3epTTeyJiep >KYPri3UIreH OTaHABIK OHE MIETENIIK >KYMBICTap/Ibl
MIHJETTI TYp/ie KapacThIpa OTHIPHIM, MOCENIEHIH TapUXbIH OasHIAY/ bl KAMTYbI KEPEK. AJITBIHFBI
KYMBICTAPJIBIH TOKIpUOECi HET131H/I€ TAKBIPBINITHI TAHIAY/ IBIH HET13/IEMECIH CUTIATTAY, COHai-
aK HaKTHI CYpaKTap MEH TUIOTe3aIapabl TYKBIPBIMAAY KaKeT.

Martepuanaap men dicrep. by 6emim kemneci enmeMaepre Colkec Kemyl Kepek:

- YCBIHBUIFaH 9JIICTEP KalTa MKaHFBIPTHLUTYBl KEPEK;

- QIiCTEMEITIK epeKIIeTiKTepre eH0eCTeH, KOMAaHbUIAThIH 9ICTeP 11 KbICKAIlla CUIIATTAY;

- CTaHJIAPTTHI JIICTEP YILIH JEPEKKO3TE CUITEME KAXKET;

- ’KaHa dIICTI KOJIJAHFaH Ke3J€ OHBIH erKEH-TEMKEMI CUllarTaMachl Kaxker.

Horm:kenep. byn Oemimzae MakamaHblH MOHIH HAaKThl aHBIKTAaN, AallbIHFaH 3€pTTey
HOTIKEJIEpPI MEH HAKThl YCHIHBICTApPbl TANJAY KAKET. 3epTTey HOTHXKEJIEPIH OKbIPMaH OHBIH
Ke3CHJIepiH KaJarayall, aBTop jKacaraH TY)KBIPBIMIAP/BIH IYPBICTHIFBIH Oaramnail amaTbiHIai
eTIN TOJNBIK cumaTTay kKepek. HoTwxkenep, KakeT OoiFaH jkarjaiija, 6acTankbl MaTepHabl
HeMece JoneraeMenepi KYpbUIbIMIBIK/ TpaduKaIblK TYPAE YChIHATHIH WILTIOCTpAUsIIapPMEH
— KecTellepMeH, rpaduKTepMEH, CypEeTTepMEH pacTaiabl.

Taakbl1ama. Hotwkenepai TaJikpuiay xoHe TYCIHAIPY, COHBIH 1ITHAE alIbIHFBI 3€PTTEY-
Jiep KOHTEKCIH/IE.

* HoTmkenep OeniMiH/IE aHBIKTAIFAaH €H MaHBI3/Ibl HOTHKENEP/IiH KhICKAIlla CUMIaTTaMAachl
KOHE OJIapbl YIr1 TaKpIpbIITAp OOMbIHIIA 0acKa 3epTTEYJIEPMEH CANBICTHIPY,
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* [IpoGemanbIk aiiMaKTapabl 061y, Keioip acriekTiIepIiH 00aIMayHhI,

* 3eprTeyaiH 6omnamak OarpITTaphbl

KopsIThiHABL. 3epTTey HOTHXKETEPiH Kammbuiay (9p Tapmak Kipicrieaeri Tanceipmanap s
ayaObIHa apHAITYBI Kepek Hemece Kipicrene kepceTiireH runoTe3ansl (0ap 6osica) moieniaey
yuria Introduction monen 60TybI Kepek).

Kap:kbl1anasipy Typajisl aknapat (6ap 0oJica) :koHe / HeMece aiarbic. byn Gemimue
TPAHTTBHIK, OaF1apiaMallbIK-HbICaHAIbI KAPKbIIaHIBIPY/IbI, ©3T€ € KapKbIIaHIBIPY /Il ICKE achl-
Py HIeHOepiH/Ie MaKaJIaHBIH JKapHsUIaHybl TypaJbl aKIapaTThl KOPCETY KaXKET, HE )KIpIeMAeCy
(Kommay) apKbUIBI 3epTTEYJIep JKYPTi3UITeH opiNTecTepre HEMece o3Te Jie TYJIFajlapFa aJiFbIC
ce3Jiep alTbuIabl )KOHE T. O.

IJneouerrep TidiMi (References). Web of Science »xone/ Hemece Scopus nepexrep
OazachlHIarbl epeKkesnepaiH keminae 50%-bIH XalbIKapallblK ©3€KTi AEpeKKe3AepAl Mai-
JanaHy MaHbI3bI COHFBI 15-20 Kblngarel Ke37epal naaanany kepek. CoHmaii-ak, MOTIHJIET]
cinremenep Oudnuorpadus Ti3IMIHAETI JepeKKo3aepre Coilkec Kemyi KepeK, aBTOp MEH JKypHal
JIeHreiiH/e o31H-031 OaranayaH ayiak OOJIBIHBI3.

OnedueTTep Ti3iMi 10liekco3 peTiHae HeMece aFbUTIIBIH an(aBUTIHIH peTiMEeH HOMIpJIeHY1
KEpeK, COHBIMEH KaTap >KYMBIC MOTIHIHIE CUITEME >XacajFaH Ke3Jep FaHa OOJIybl KEepek.
Kapusnanbaran )KyMbICTapFa CIITEME yKacayFa K0 Oepimmeiii.

OaeduerTep Ti3iMiHiH HOMIpJeHYi HYKTeci3 apad uudpbiven:

Mpeicanra:

1 TIlerymkxoBa I'W. IlpoektupoBanme koctioma |[Tekct]: yued. s By3oB/
I''A. Tlerymkosa. - M.: Akanemus, 2004. -416 c.

2 bopucoBa H.B. Mudomnostuka BceenuHcTBa B Quiuocodckoir nmpose M.IIpumBnna
[Texcr]: yue0. - meTon, mocobue / H.B. bopucoga. - Enen: M3a-Bo Enerkoro roc. ya-ta, 2004.
-227 c.

3 KpacuoBa T.B. [IpeBHepycckas Tononumusi Enerkoit 3emnu [Tekct]: MoHOrpadus. -
Enen: U3n-Bo Eneuxoro roc. yu-ta, 2004. - 157.

Oneduertep Ti3imiH pecimaey: CUBMJ] T'OCT 7.1-2003 OoiibiHIIa KYpacThIpY/IbIH Kaj-
MBI TaJanTapbl MEH epekeliepiHe CoWKec »Ky3ere achlpbuianbl. bubmuorpadusibik xazoa.
bubnuorpadusnsik cunarrama. CtaHnaprray, METPOJIOTHS JKOHE CepTUUKATTAY >KOHIHJErl
MewmnekeTapanbik KeHec kKaObuigaran KyKaTTap/IbIH JKajIlbl TalanTapsel MeH epexenepi (2003
xKbpUTFel 2 mrigeneri Nel2 xartrama (omebuerTtep Ti3iMiH pecimuaey skeHinzeri Hyckaymnbik
ciaTeme: )

Maxkana  TuUTIHIET] oneduerTe” KeliH (aFpUTIIBIHIIIATAH Oacka), JATBIH
TpaHcauTepanusacbiHaarel aeouet kopcetiieai - REFERENCES. Erep makana arbUllIbIH
TUTiHAE 00Jica, OHMIA 9/IeOMETTEP TEK OPBIC KOHE Ka3akK TUIAEPIH/AE JIAThIH TPaHCIUTEpaIusi-
cetaaa Oepineni.Cinreme http://translit-online.ru. GoiipIHINIA OHIANH ayapMalIbIHbI M1aii1aa-
Ha oThIpbIN Tpancnurepanus xacay. byn aymnapmaiibl Ka3ak oninOuiHIH epeKiIe dpinTepiHiH
TPAaHCIUTEPALMACHIH KYprizoeiini. MyHaa Ka3ak MOTIHIH TpaHCIUTEpalMsIaraHHAH KeHiH
epexenep/i 0acIIbUTBIKKA ajla OTBIPHII, TY3€TYJIEp €HT13y KepeK:

OFHOVYKI

arnoyyki

Dopmynanap. KapanaiibiM xoHe Oip Kol GopMynanap apHailbl pefakTopiapibl maii-
nayanOaii taHOamapmer Tepiryi kepek (Symbol, GreekMathSymbols, Math-PS,Math a
Mathematica BT T opintepimen apHaiibl TaHOATap bl KOJIIAHYFa pyKcaT eTineni). Kypaeni xone
ket xonasl Gopmynanap Microsoft Equation 2.0, 3.0 ¢opmyna penakTopbiHAa TOJIBIFBIMEH
Tepinyi Tuic. Dopmyrnanbiy Oip Oemirin Tanb6anapMeH, ai 6ip Oemirin popmynna peJaKTOpbIMEH
Tepyre OOJIManIbI.

Qoebuemmep miziminde. MoTiHIIE aKnapaT Ke3iepine cinremenep 6omysl Tuic (10-HaH kem
eMec kKoHe 25-TeH apThIK emec ofeOuertep). [lalinanansiiran nepexkesnepain Tizimi Web of
Science xone/HEMece Scopus AepeKKopIapbiHbIH 50% - bIH KAMTYBI KEPEK.
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Heri3sri motinnen (Hemece EckepTne MoTiHIHEH) TeMeH "onebuerrep Ti3imi" JiereH aray
opTachIHAa 0achuIaIbl KoHE Oip *kKoJiaH KeiiH OMOIuorpadusuIbIK cUIaTTaMara KOMbLIAThIH
KOJIIaHBICTAaFbl TalanTapra ColiKec MOTIH OOMBIHINA cinTemenep TOPTIOIMEH HOMIpJeHTeH
JiepeKKe3epAiH Ti30eci opHanacTeIpblIanel. Ti30eHiH Oip TapMarbiHAa TeK Oip FaHa aKmapaT
Ke31 KepceTulyl Tuic. AKIapar Ke3JepiHe clTeMeNnep TOpTOYPHIITH )KaKIIaFa CaJlbIHFaH CaH-
JTapMeH pacimaeneni (meicaisl, [1, 15-6et]).

Kecmenep motiH OoiiblHIIA OpHajacTeIpbliagel. Kecrenepnai Hemipiey MOTIH OOMbIH-
ma cinremenep TOpTiOiMeH xyprizuieni. KecTeHiH HOMIPIEHTeH TaKbIPBIOBI COJ JKaK IIEeTi
OOMbIHILIA TypajlaHFaH KajblH €MeC opimmeH Tepiiaeal (Mmbicanbl, 1-kecte). TakbIpBINTHIK
TaKBIPHII (erep 0ap 00JIca) COJI kKOJIIA COJI KaK IIeTi OOMBIHIIIA TypaJlaHbII, KaJIbIH EMeC dpilmeH
OopHanacThIpblIaaAbl. Herisri MoTiHJer! KecTere ciiTeMe jKakiia ilIiHAe KalblH eMec dpiMieH
pacimaeneni - mpicaibl, (1-kecte). Erep kecte ynkeH OonFaH jarnaiaa, OHBI KEKe MapakKka
OpHaJIaCThIpyFa OO0JIaNbl, all €rep OJI aWTapJIBIKTal YJIKEH 0oJica - ambOOMIBIK OaraapiaHFaH
oerTepe.

Cypemmep MoTiH OoiiblHIIA OpHajacThipblIanbl. CyperTepai HeMipiiey MOTiH OOHbIH-
ma cinreMesnep TOpTiOIMEH Xyprisiieai. HemipieHreH TakbIpbIll OpTachlHAA TypajaHFaH
KaJIbIH eMec dpinmeH Tepijeal (Mbicansl, 1-cyper). TemaTukanblK Takplpein (erep O6ap 0oui-
ca) HOMIPJICHI'eH TaKBIPBINTaH KEHIH OIPACH COJI YKOJIFA OPHAJIACTHIPbUIAABI (MbICAIIbI, 1-Cy-
pet — Toyenninik...). Herisri MaTiHAeri CypeTke ciITeMe JKakIia ilIiHae KaJblH eMeC dpileH
pacimaeneni - mbicanbl, (1-cypet). Erep cyper ynken Ooiica, oHBI OeJeK mapakka, an eHi
eaoylp YJKeH OoJFaH karjaiiia anb0oMIbl OarnapianraH Oertepre Koro kepek. Cyperrepai
TYNHYCKaJaH ckaHepiaeyre oosazapsl (150spi cyp peHze) Hemece KypaiJapMeH KOMIbIOTEPIIIK
rpaduka apKplIbl )kacayra 0osazapl. CyperTepre jkasyap TiKeslel CypeTTiH aCThIH/A Ka3bLIybl
KEpeK.

XKapusmanpIMIpl Teney Typaslbl akmapar. TejeM penakiuus MaKaldaHbl OachUIBIMFA
KaObuTnaranHaH ke sxacananbl. «C.Cenidymma at. KATY FruibiM skapiibIch )KypHAIbIH-
Jla Makajajaap/bl OpHAJIACTBIPFAHbI YILIH TeJIEeM MeJIepi OyHpbIKIeH OeKiTiIreH.

Tenem. Makananpl xapusiiay YILIIH OH MIKIp ajlFaH aBTOpJIap Kejleci peKBU3UTTEPMEH
TeJIeyl KepeK.

«C.Ceiipyuinn at. KATY» KeAK-ubiH «Ka3zakcran Xauabslk Bbanki» AK-narsi
PeKBU3NTTeEPI:

BUH 070740004377

MUK KZ 446010111000037373 KZT

BUK HSBKKZKX

Kon 16

KHII: 890

bank: AP®AO No 119900 «Ka3akcran Xanbik banki»

baiinansic Tenedonsr: 8 (7172) 31-02-45;

OnextpoHablK omrTa: vestnik katu@kazatu.kz

Mexken-xaitpl: 010011, Kazakcran PecyOnmkacel, Actana, JKeHic 1aHFbUTBI, 62

Conpaii-ak Kaspi. kz MoOMIBI1 KOCBIMITIIACKHI APKBLIBI (YHHBEPCUTETTEP MEH KOJUICIKACD).

MakaJiaapMeH KyYMbIC icTey TIpTiOi:

Eckepry: Kenreren rpammaTukanblk, opdorpadusiablK, CTUIMCTUKAJIBIK KaTesepi
0ap koHE KOpCeTIIreH TalanTapra cail KeJIMEHTIH aBToayJapMalllbl apKbUIbl ayJapblUIFaH
Makajiajap >kapusilaHbIMFa KaObL11aHOANIbI.

ABTOPJIapAbIH dPKalichIchl 00HbIHIA MIJTiMeTTep (FHUIBIMH aTarbl, FBUIBIMH JTOPEXKEC,
YKYMBIC OPHBI, KbI3METTIK MEKEHX aiibl, Tee()OHbI, JIEKTPOH IBIK MOLITACHI).
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OBPA3EIl O®OPMJIEHUS CTATHHU
V]IK (90%K), (UTC) 577.2:577.29

NIEHTUOUKALNUA I'EHOB ITIIEHUIBI, OBYCJIABJIMBAIOIINUX
YCTOWYMUBOCTD IO OTHOHMIEHUIO K MATOTEHHBIM T'PUBAM

Heanoe Hean Heanosuu

Kanouoam mexnuueckux nayk, ooyenm

Kaszaxckuu acpomexnuueckuii ynueepcumem um. C.Cetighynnuna
2. Acmana, Kazaxcman

E-mail: tech@mail.ru

AHHOTAIUA

ABTOp CTaThbM Ha OCHOBE COOCTBEHHO MPOBEACHHBIX MCCIIEIOBAaHUI TOKA3bIBAET, YTO Ha-
JMYMEe TeHOB YCTOMYMBOCTH MIIEHUIIBI K TATOT€HHBIM IpUOaMm sIBIISIETCA KII0YEBBIM (haKTOpOM
JUISL UICTIOJIb30BaHUS B CEJIEKIIMOHHOM paboTte. B cTtaThe mpencraBieHbl pe3ynbTaThl UACHTUDU-
Kanuu reHoB nieHuIsl Sr32, BtY u Bt10, oTBevaromux 3a cyXxoyCTOMUYUBOCTh K MaTON€HHBIM
rpubam, BBI3BIBAIOIINM 3a00JIeBaHUS CTE0ICBOM PrKaBUMHBI, a TAK)KE TBEP10# ToJI0BHHU. ..[ 100-
300 cnos].

KutoueBble ciioBa: reHbl yCTOWYMBOCTH; CTeOeBasi pikaBuMHA; TBEpasi TOJIOBHS; MaTo-
Te€HHBbIE MUKpPOCKONTUYeCKHUe Tpuobl; dnektpodopes; [TIP; mmenuna. (7 cioB wim cioBocoue-
TaHUs).

OCHOBHOIi TeKCT CTaThU JOKEH COJIEPKATh CTPYKTYPHBIE SJIEMEHTHI:

- Bsenenue;

- Marepuanibl U METOJIBI;

- PesynbTarsr;

- OO6cyxneHue;

- 3aKJIrYcHUE;

- HWudopmarus o puHaHCHpOBaHUH (TIPU HATTUYIHUH);

- Crnucok JIUTepaTyphl;

- References.

*3areM CJIeYIOT aHHOTALMH HA IBYX SI3bIKAX

** CBejeHUs1 00 aBTOpPaX - NPUBOASATCS CBeJAEHUS M0 KAXKA0OMY U3 ABTOPOB (HAy4YHOE
3BaHMe, yUeHasl CTeleHb, MeCTO PadoThl, aapec, TeaedoH).
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BUIAVBIH TATOTEHJIIK CAHBIPAYKYJAKTAPFA TO3IMILIITTH
AHBIKTAWUTBIH TEHIEPAI UIEHTUOUKALIASIIAY

Heanoe Hean Heanosuu

Texuuxa 2vl1bIMOAPbIHBIY KAHOUOAMbL, OOYEeHM

C. Cetigpynnun amvinoazel Kazax azpomexuuxanvi yHugepcumemi
Acmana x., Kazaxcman

E-mail: tech@mail.ru

Tyitin

Makanana aBTOp ©3iHIH 3epTTeyl Heri3iHie OWAalIbIH MaTOTeHAl CaHbIpayKyJIaKTapra
Te3IMII TeHAepAiH OO0ybl TYKBIMIBIK >KYMBICTapAa NalfanaHy[IblH MIemyI (HakTopbl
eKeHIT1H nonenaeial. bumaii reanepin uaeHTuguKanusiay HoTmkenepi Sr32, Bt xone Bt10
TeHJIEP/iH caHbpIpayKyIaKkTapaa cabak TaThl, TO3aHIbI Kapa Kyie aypyJlapblHbIH TO3IMILTITH
TynbipaTeiabl gonenaeHeni [ 100-300 ces].

Kiar ce3nep: To3imai renaep; cabak TaThl; MaTOT€HIIK MUKPOCKOMUSUTBIK CAHBIPAYKYJIAKTap;
anekTpodopes; ounaii; [ITP; Tozanas! kKapa kyiie. ( 7 ce3 Hemece ce3 TIpKec)

IDENTIFICATION OF GENES THAT DETERMINE THE RESISTANCE
OF WHEAT TO PATHOGENIC FUNGI

Ivanov Ivan Ivanovich

Candidate of Technical Sciences,assistant professor
S. Seifullin Kazakh Agrotechnical University
Astana, Kazakhstan

E-mail: tech@mail.ru

Abstract

The author of the article proves on the basis of the actual research that the presence of wheat
resistance genes to pathogenic fungi is a key factor for use in breeding work. The article presents
the results of identification of wheat genes Sr32, Bt9 and Bt10 responsible for resistance to
pathogenic fungi that cause diseases of stem rust, as well as hard smut [100-300 words].

Keywords: resistance genes; stem rust; hard smut; pathogenic microscopic fungi;
electrophoresis; wheat; PCR. (7 words and sentences).
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