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AHHOTALUA

Byn makamana cubpIpiapasl epTe YPBIKTAHABIPY HOTIDKECIH/AE ajblHFaH Oy3ayiapAblH ecyl MeH
JAMYBIHBIH 3€pTTEy HOTIDKeNepi KenTipinreH. 3epTrey HbIcaHbl AKMoJia OOJBICEI AcTpaxaH ayna-
uel "Kamprimenka" XKIIC cytri-Tayapisl ¢epMackHBIH TyFaHHAH 6 aliIbIK KacKa JCWiHTi Kapa-aia
TYKBIMJIBI Oy3aysiapbl OOJIBL.

Tayapisr cyT depmachl xKaraaibiHaa Oy3ayapablH eKi ToKipuOe TonTapbl KYpULIbL. | Toxipuoe
ToObIHA 14-15 alfblHAa YPBIKTAaHABIPBUIFAH TYMCa CHBIpJaplaH alblHFaH Toiaep Kipce, 11 Toxipube
ToObIHA 16-17 aifblHAa YPBHIKTaHIABIPHUTFAH TYMCA CHBIpJapJaH alblHFaH Teliep Kipmai. 3eprrey Oa-
PBICBIHIIA KeJieCi KOPCETKIITep 3epTTeN/i: TYbUIFaH Ke3Zeri oHe 6 ail JKachIHIarbl Oy3ayiap/IbIH
Tipil cajgMarbl, OpTalla TOYIIKTIK ©ciMi, aOCONIOTTI )K9HE CaNBICTRIpMaibl ociMi ecentenai. CoHbIMEH
Katap, TybUIFaHHAH OacTar 6 aiffa JeHiHTi JleHe TYJIFAChIHBIH OJIIIeM el allbIH/IbI, TYJIFa WHAEKCTEPi
ecenreni. [ Toxipubenik TonTa TybUIFaH Ke3/ie Oy3ayiapAblH Tipi caiMarsl oprarmia ecerreH 30,9+0,32
KT KYpazsl, aj eKkinmi Ttonta oi 29,8+0,44 kr meHrewinme Ooymbl, alm 6 aif skachblHAA OJ1 COHKECiHIIe
149,242.3 kr xone 147,3+2,4 kr Kypanpl. JleHe TYWIFAacBHIHBIH emeMIepiHe coiikec, | ToxipuOemik
tonTa I Tomka KaparaHma )akCchl KOPCETKIIITep OaiKaaabl, TYPKBIHBIH KUFAIl Y3bIHIBIFBI COHKECIHIIe
104,43+0,7 sxone 102,334+0,9 cM kypaasl. JleHe OiTiMiHIH HHACKCI OOWBIHITA aWbIPMAIITBUTBIK THICIHIIIE
0,58-1,41% - mp1 Kypambl

KinrTi ce3mep: epre ’xacta YpBIKTaHABIPY, Oy3aynap, TymMca CHBIpiap, Tipi caiMak, JeHe
TYJIFACHIHBIH OJIIEMAEPi, TYJIFa HHISKCTepl, Kapa-aia TYKBIMBIL.

Kipicne
CyTTi Man mapyalbUIbIFbl TEXHOJIOTHSJIBIK  [IeHOEpiHe MaJl MapyallbUIbFbl CAlAChIHIA HH-
KOHE  OKOHOMHKAIBIK  JKaFblHAaH  KYpPJAETl Bec- THLMSUIBIK jko0anapisl cyOcuausiayra Ima-

cananap/bIH 0ipi KoHE OHBIH THIMALTITIH apTTHIPY
MaJl [apyalbUIbIFBl KbI3METKepIepiHiy OipiHiIi
Ke3eKTeri MiHaeri 0ok Ta0butaael. CyTTi Mal
LIapyallbUTBIFBIHBIH  1aMy KapKbIHBI CEJIEKIHS,
a3bIKTAaH/IBIPY XKOHE CYT IEH €T OHAIPICiHIH TeX-
HOJIOTHSACHI  CHUSIKTBI HETi3rl  mpoOiiemManapibl
miemy oJjbIMeH OafmanbicThl. OcbiFan Oaii-
JAaHBICTBl acChUl TYKBIMABI KBI3MET MaMaHa-
pBl Mall TYKbIMJIAPBIH IKETULAIPYre, OJap/IbIH
OHIMLIITIH apTTBIPYFa, OHIMIIIITT JKOFaphl JKOHE
CYT OHAIPYJIH OHEPKACINTIK TEXHOJOTHUSIChIHA
KapamJibl MaJAap TaObIHBIH KYpyFa OapiblK KyIil-
xirepin sxymcaiast [1, 1 6.].

Kazipri yakeitra Ka3zakcranma eHIipireH
JKaNIbl aybll INapyambUIbIFel  oHIMiHIH  45%
- Man mapyamsulbiFbl.  2017-2021 xbuiiapra
apHajJFaH arpoeHEpPKICINl  KEIIEHIH  JIaMBITY

mameH 30% nemece 35,9 mupa TeHre OeJiHII.
OnuipicTiy 1IMKi MYMKIHIIKTEpIMEH CBIPTKBI
HApBIKTBIH QJICYETIH CaJBICTBIPY JKOHE Talaay
HET131H/1€ arpOOHEPKACIMTIK KEIICH/ 1 JaMbITYIbIH
HETi3ri y3aKk Mep3iMIi KeJemeri er-cyT Mail
HIapyambUIbIFBl OOJIBIT OTHIP [2, ¢.2].

CasnanbplH JaMyblHA OYJI apHaJFaH ayMaKThIH
yikeHairine OafanbicThl, Ka3akcTaHHbBIH Oyl
OarpITTa JKETICTIKKE eTy MYMKIHAIr opacaH
30p. Kasipri yakpiTTa cajara YJIKeH Kapaxar
OeyiHin, MajJ [IApyallbUILIFBIH  JaMBITyFa
OarpITTaiFaH OarjgapiamManap JKy3ere acyna.
ABBIK KOPBIHBIH 6CYi, MaJl 0achl CaHBIHBIH aPTYhI,
JKANBUIBIM KEPIHIH KEHEI1 MEH >Ka0JbIKTaIybl
- OarmapiiaMaHblH HOTIOKECI OOJybl  THIC.
Barnapnamanbly OapiblK MIHIETTEPIH OpBIHAAY
HoTWXKeciHAe, Ka3akcTaHHBIH 3KCHOPTTHIK I10-
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TEHIINAIBI aiTapisikTail ecemi. COHBIMEH KaTtap,
€T TeH CYT OHIMIEepiHe IereH IIKi CYpaHBIC
HeTi31HeH KaHaFaTTaHILIphUTAS [3, 2 6.].
Cuplpnap/ipl - alFaikbl  YPBIKTAHBIPYBIHBIH
JKachl TeK TAOBIHHBIH ©CIMiH MOJIAUTY TYPFBICBIHAH
FaHa eMec, COHBIMEH KaTap KaJIlbl MapyanibUIbIK
JKYPri3y ACHrediH CUTATTAHTBIH ©T€ MaHBI3IIBI
KOPCETKIIT OOJBIT TaOBUIAIBI, OWTKEHI epTe
VYPBIKTaHBIPY JKaHyapiap OHTANIBI Tipi caTMaKkKa
JKETKCHJIE FaHa MYMKiH. AKMoia OOJBICHIHBIH
KONTEreH MIapyallbUIbIKTApbIHA JKbUT CalblH
TONII a3BIKTAHABIPY JKOHE KYTIM-O0ary IeHTewi
JKoFapeiiayma, Oyn 14-15 afima cammarer 360
KT JKOHE OJIaH Ja ipi TemaepIli alryFa MYMKIHIIK

3epTTey dnicHamMachl MeH JicTepi

ATanfaH FBUIBIMH-3€pTTEy JKYMBICBI 2018-
2020 xplimapra apHairaH «Mai mapyaniblIbIFbl
cananapbl OOMBIHIIA MHTEHCUBTI TEXHOJIOTHIAP-
IIb1 931pIiey» FBIIBIMU-TEXHUKAIBIK OaFqapiaMachl
meHOepinae «AKMousa 0o0JBICH OOMBIHIIA CYTTI
MaJl IapyambUIbIFEl CajlachblHaa THIM/I TEXHOJIO-
THSIIapAbI 931pIiey» sk00ackl OOMBIHIIA KYPTi3iili.

FruteiMu-3epTrey iy MaKCaThbl MEH
MIHJIETTEePI:
- Cyrtri-tayapiel  ¢epMaza  cubIpiap-

Ibl epTe YPBIKTAHIBIPY HOTHXKECIHJE albIHFaH
Oy3aynap/bIH ecCil KeTUTyiH 3epTTey;

- JKaHa TyFaH TenAep/iH calMarblH OJIIeY,
JCHE OJIIIEMICPIH OJIIey JXOHE WHACKCTepiH
ecerTey;

- 6 aWnpIK TeNAEpIiH [eHE eIeMIepiH
eIy JKOHE MHJIEKCTEpPiH ecenTey, opTaa
TOYJIKTIK calMarbIH, aOCOIIOTTI KOHE CabICTHIP-
MaJIbl CaJIMaFbIH €CerTey;

Bapnblk  MangapaplH  ycTay — JKarJambl,
a3bIKTaHJIBIPY JICHTCHI Oip/ieli ®KoHE TOJBIKKYH/IbI
OonyblHa JKargail skacanabl. 3epTTey KesiHge
0apiIbIK 300TEXHUKANBIK JKOHE BETEPUHAPIIBIK
HOpMaJap KaTaH CaKTaJJbl.

TalplHIIATApABl  AIFALIKbl  YPBIKTAHJBIPY

3epTTey HOTHKEIEPi

Jene OiTiMi MEH CBHIPT MIlIiHI MaJbl JKaH-
JKaKThI ChIHAY YIIH OipJieH 0ip KaKeT KOpCeTKill.
Ipi KapaHBIH CBHIPT MIMTIHIHEH OHBIH ICHCAYIIBIFBIH,
TYKBIM €peKIIeNiKTepiH alKbIHIANThIH, KaJTbIIThI

(DU3HONIOTUSIIBIK KBI3METIHE OCEpiH, JIeHeaeri
KEMIIUTIKTED MEH  epeKIIeNKTep JKOHIHJE
MoniMeT aiyra Oomanel. Kapa-ana TYKbIMBIHBIH
JKCTEpbepl  JKAKCHl  CYPBINTANBIN,  YHAMCHI3

KacueTTepJeH Ta3zapraH. MaiJiblH KOHCTUTY-

Oeperi.
OHmipicTig 3aMaHayH TEXHOJIOTHSI-
Chl  JKarJaiibIHIA  CHBIPJIAPJBIH  JKBIHBICTHIK

JKETUTYiIHIH epTe OacTanysl Maj OachlH KeOero
KaOineTTiniri KapkpHbH 20-25% >KorappuiaTyra
JKOHE CHBIpIApAsl Ocipyle a3blK [IBIFBIHBIH
10-12% xpIcKapTyFa MyMKiHAIK Oepemi. Man
MapyanmbUIBIFRIHAA — TaWBIHIIATAPALI  OipiHII
MaFBUTBICTRIpYABI  16-18  alimeIk  JKackIHAA
caka CHBIpIAp CaJMarblHBIH KemiHzme 65-70%
TipiJiedl canMarblHa JKETKEHIEC OacTaraH >KOH.
Kamapnapasr epTe MIaFbUIBICTBIPY CHBIPIApPIBI
naiganany KapKbIHIBUIBIFBIH €10Yip apTThIPAIbL,
an eHOex MBIFbIHAapsH 15% Tomenaereni [4,2 6.].

Ke3injeri oprama canMarsl [ Tonta 363 kr Oosca,
II Torrra 376 kr TeH OONABIL.

Tayapsl cyT depmachl KaraalbIHAa 3€pTTEY
KYprizy yIIiH Oy3ayJapAblH TOHKipuOe TONTapbl
KYPBUIIIBIL.

- 1 Toxipube ToObL: 14-15 aiipiHza
YPBIKTaHABIPBIIFAH TYMCa CHBbIpJIApJaH ajJblHFaH
TeJIepi;

- I Toxipube TOOBI: 16-17 aiipiHIa
YPBIKTaHABIPBIIFAH TYMCa CHBbIpJIApJaH ajJblHFaH
Tesep.

Tennepin ecy joHE JaMmy KOPCETKIIITepiH
aHBIKTay OOHMTHUPOBKAJIBIK MaTepuall HeETi3iH7e
ecenTeninai. Op TonTarsl Man caHbl 10 Oacran
TYpAbL, 3epTTeyre 0apibirbl 20 Oac TeJI albIH/IBL.

Kepcerinren wiHaeTTepai OpbIHAAH OTHI-
pein, AxMona  OONbICBIHBIH — «KambleHka»
KUIC Tayapasl cyT ¢epMacslHaa cubIpiap-
Ibl epTe€ YPBIKTAHIBIPY HOTHOXKECIHIE ajbIHFaH
Oy3aynapAblH TyFaHJarbl calMarbl, 6 aiJIbIK
JKacTarbl CAIMaKTaphl OJIIICHIT, OpTallia TOYJIKTIK,
abCOMIOTTI JKOHE CaJbICTBIPMAlbl CalMaKTaphl
ecenreninai. CoHbIMEH KaTap, Oy3aynapablH
TyFaHJIaFbl JKoHE O aliIbIFbIHAA JIeHE eeMaepi
QIIBIHBII, MHICKCTEPI €CeNTeNiHIl.

IUSACH Oepik, ipi JCHENi, Y3bIH CHPAKTHl OOJIBII
Keleqli. DKCTephepitik Oaranay apKbUTbI MaJIIbIH
JKac Ke3iHIeri KyTim-0ary jKarmailmapel Typa-
JBI TaNmayFa MYMKIHIIK Oeperi, OWTKEHI COj
JKarmanIap qeHe OiTiMiHe OIIIeCTeH 13 KA IbIPaIbI
[8,30.].

Tenmix THIMII iCKe achIpyFa JANBIHIBIFBIHBIH
KOPCETKIIIIHE OHBIH TipiJIel caaMarsl JKaTazsl |5,
30.].
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TenmiH  ©CIMTaNIBUIBIFEI ~ MaJIIBIH  CYT
OHIMIUTITIHE VJIKEH oCepiH THTI3emi JKOHE
CYTTI ipi Kapa IHapyaIIbUIBIFBIHIA  OACTHI

CEeJICKIMSIIBIK Oenri OombIn caHamansl [6, c¢.3].
[apyampuibIKTarbl Kapa ajga TYKbIMBI TeJjIepi

Y3aK OcCIll KETUITIMTITIMEH, KapKBIHIBI OCi,
aybIp cajMakK KOCybIMEH epekineneHeni. Kapa ana
TYKBIMBI TOJIACPIHIH TipiIeH caiMarbl 1-kecTeme
KOPCETIITeH.

1 kecte — Tennepain Tipijeil carMak KOPCETKIIITepi, KT

TonTap
Kacsl, ait 1 I
Tysinran ke3ae 30,9+0,32 29,8+0,44
6 aiipIHIA 149,2+2.3 147,3+2.,4
AOCOMIOTTIK 6CiM 118,3+£2,6 117,5+1,03

I-xecTenen OalKauiblll TypraHAald, TYybUIFaH
ke3zgeri | Ttonm Tempepiniy cammarbl 30,9 kr, 11
Tom Oy3aynapbIHBIH canMarbl 29,8 Kr Kypaca, ai
6 anneirpiHga THiciHme 149,2 kr xone 147,3 kr
6onael. A6comrorTik ocimi I Tonra 118,3 kr, am 11
tonrTa 117,5 Kr OOJLIbL.

XKanyapnapaplH ecin-n1amybl HEMECe OHTOIe-
He3 — YphIKTaHFAaHHAH 0acTarl, O eJreHre AehiH
TCHOTHUITIH JKOHE OMip JKaFJIalibIHBIH e3apa Oaii-
JaHBICHl Ke3iHZE OOJIATHIH aF3aHbIH KYPBUIBIMBI
YKOHE KbI3METiH 1e OONIaThIH CaH IBIK KOHE CallaIbIK
©3repiCTepAiH  ABOJIOUMSIIBIK  KaJlbIITACKaH
MIPOLECTEPAIH 3aHABUTBIKTAPEI.

A¥3a’KkacylIachbIHbIH CaJIMarbl MEH OJIIIEMiHIH,
OHBIH YJIIIa MEH MYILIEJICPiHiH, JICHE eNIeMIepiHiH
JKOHE KOJIEMJIK eJIIeMIepiHiH, OHJa OelCceHIi
3aTTapAblH JKWHAIYbl €CeOiHEH YIIFalobl — ecy
Jen arajanel. Ocyni ar3aHblH OMIipIICHIITIHIH
KaJbINThl  (DPU3MOJOTHUSIIBIK KYOBUIBICHI pETiHIE
Kapay Kepek; OHBbIH Heri3iHae ap Typil YUl mpo-
Lecc KaThIp: KacyllaHbIH 0eTiHyi, OJapAbIH AeHE
KOJIEMiHIH »OHE CaJMarblHBIH YJIFarobl. Ocyni

KacyllaHblH OeJliHy Tpoleci JAem KapacTelpa
OTBIpa, ©Cy TpoLeci Kail Kepae asKTauaabl
xoHe auddepennmanus mnpoueci Kal kepre
0acTanaThIHIBIFBIH IIEKTEY KUBIH O0OJIATHIHIBIFBIH
ecTe cakray kepek [7, 4 0.].

HdaMmy mpoueci Jem ar3aHblH — CamaibIK
e3repictepi MEH  KYPBUIBIMBIHH  KYpJIeJieHe
TYCyi, COHbIMEH Oipre JieHe MYIIenepi MeH ar3a
YIIIajgapbiHbIH KbI3MET aTKapyhl.

Ocy MeH namy TYKbIM KyaJarbllITHIK I€H
CBIPTKBI OpTa >KaFdalapblHBIH dcepi apKbUIBI
oTiN kaTaapl. OpOip aF3a JaMybl CHIPTKBl OpTa
KaFaainapbIHa xayan Oepy CHAKTBI KacueTTep.i
aTa-TEKTEPiH TYKbIM apKbUIbI aJla OTHIPBII, ©3iHIH
JIe J)KeKe KacUeTTepiH nambita Tycei [8, 4 0.].

JaMynplH KEeKe 3aHIBUIBIKTapbIH  OlTMei,
OHIMJIUTIK CaIlachlH KOFApPhLIATY JKOHE MaJIBIH

nan1ansl OMOIOTHSIBIK MYMKIHIIKTepiH
KeTLIipy MyMKiH emec [9, 4 0.].
TemeHnne kaHa TyFaH TOJNIEPIiH JICHE

eJILeMIepi MEeH UHIEKCTepl KopeeTinreH (2,3-ke-
cTe).

2 - kecte. TenmnepaiH TyFaHIAFBI ACHE OJIIEMIIEPi, CM

Man Tonrapsl

Kepcerkimrepi I I
oK TBIFBIHBIH OMIKTIT1 68,06+0,6 65,9+0,7
TYPKBIHBIH KUFAII Y3bIH/bIFbI 56,58+0,6 55,24+0.,4
Keyne opambr 69,34+1,4 69,28+0,8
Keyne eni 20,82+0,58 18,2+0,7
Keyne Tepenmiri 26,46+0,75 24,22+0,9
CepOexk apaibIK eHi 11,42+0,39 10,34+0,4
Illonganaii ToMnenIiri eqi 7,48+0,07 7,42+0,13
KiniHmik opamer 7,74+0,2 7,44+0,3
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2-xecteae kepcerinrenmen, | xome II Tom
TOJIICPIHIH JIeHEe OJIMIEMACPIHIC albIPMAaIIBLTBIK
Oaitkanmampl. bapimelk kepcerkimrepaeH [ Tom
Oy3aymapsl JKOFapbl curiaTka we. Herisri nexe

emmemzaepi Ooferama I xone II Tokipnbe Tom-
Tapbl apacbiHaarbl aibipmaiiblibik 0,06-2,20 cm

KYpaJbl.

3 - kecre. Tennepain TyFaH Ke3/eri IeHe HHAEKCI KepceTkimTepi, %o

Maxn Tonrapst
Kepcerkimrepi I I

CUpaKTBUIBIFBI 63,03+0,8 62,98+0,9
TyYpKBI CHUTIATHI 83,65+0,4 82,65+0,2
Keynemimiri 78,58+0,3 77,06+0,27

JleHe >KyMBIPJIBIFbI 116,7+2,3 116,5+0,5
JIleHe TONBIKTHIFbI 105,2+1,6 102,2+0,36

Keyne-0ekce coitkecTiiiri 93,6+3,2 91,7+1,7
Cytiekrimiri 11,15+0,3 11,1+0,35

KiniHmik opamser 7,74+0,2 7,44+0,3

Bynr xecteme 2 TONTBIH  WHIEKCTEpI
kepcerinreH. Herisri kepcerkimrepaern | Tom
OoiibIHIIA CUPAKTBUIBIFEI-63,03%, TYpKel cuma-
TBI-83,65%, keynemniniri-78,58% sxoHe CyHeKTiiri
ooitbrama 11,15% xypansl. Exi Tonm mHpexcrepi
Ootiprama aibipMambuIbiK 0,05-2,7 apanbIFeiHIA
OOJIIBI.

Tynra nHAEKCTEpi OOWBIHINIA Mal TYKBIMBIHA
coiikec Genrimi 6ip eHIM OarbIThIHA OEWiIMILTITIH,
OCIMT-KETUTy JIOpeKeciH, IeHe TMIlIiHIHIH JXac
TIeH JKBIHBIC EpPEeKIIEeNIKTepiHe JalbIKThUTBIFBIH
JKOHE OChUTapFa OalIaHBICTBI OHBIH ©3Tepy

3aHIBUIBIKTAPBIH  OipIiamMa  TOIIBIK,

api

cumnarrayra Oonaabl. AF3aHBIH JaMy JeHTeHiH,
OHBIH JICHECIHIH TMPOTOPIHUSACHH JXOHE MaJIbIH
JKAIMBLTIA ~ KOHCTUTYLHMSUTBIK — TYpIiH — caHay
WHAEKCTepi Herizmemin xacanrad [10, 5 6.].

MannapasiH AeHe OITiMiHIH epeKIIemiKTepi
Typasbl TOJBIFBIPAK JIeHE WH- JEKCTEepiH OIIIey
apKBLUIBI OiyTe OOMaIbI.

Temenne 4,5-kecrezie Tenep/IiH 6 alfbIHIAFbI
JeHe eoJImeMaepl MeH WHIEKC KOpCeTKIlTepi

KOPCETITEeH.

4 - xecre. TennmepniH 6 alNbIK KacTaFbl ICHE OJIIIEMIEPI, CM

Maxn Tonrapst
Kepcerkimrepi I I
IIOKTEIFBIHBIH OHIKTIT1 101,4+0,49 101,26+0,8
TyYPKBIHBIH KUFAI Y3bIH IBIFBI 104,43+0,7 102,33+0,9
Keyme opambr 125,8+0,9 125,5+2,1
Keyne Tepenairi 38,48+0,6 37,46+0,8
Keyne enmimiri 26,8+0,64 26,46+0,9
CepOek apallbIK eHJIUTIK 28,25+0.,4 28,22+1,1
Ilonganaii TOMIIENIITT eH T 12,3+0,6 12,15+0,5
Cupak opambl 15,1+£0,2 14,5+0,1

Tennmepnin 6 aWiBIK Ke3eHIHAET1 JieHe
OIIIIeM/IePiHiH KepceTKimTepi OOMBIH-
ma | Tom Oy3aymapbl >KOFapbl eJIeMaepai

kepcerTi. ToxiprOe TONTaphIHBIH apachIHIarbl
aitpipMamsiIbIK 0,02-2,2 cM apanbIFbIHIa OOIIHL.
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5 kecre — Temmepin 6 alibIHAAFH EHE WHACKCI KOpceTKimTepi, %

Man Tonrapsl
Kepcerkimrepi I I
CUpaKTBUIBIFBI 64,01+0,27 62,6+0,5
TypKbI cCUNIATHI 103+0,30 101,1+1,1
Keynenimiri 71,7+£0,47 70,5+0,8
JleHe >KYMBIPITBIFBI 116,9+0,13 115,8+£2,6
JleHe TOMBIKTHIFBI 120,75+0,4 120,4+1,2
Keyne-6exce colikecTimiri 95,1+0,43 93,5+0,7
Cytiexrimiri 14,9+0,16 14,32+0,07
KiniHmrik opamser 7,74+0,2 7,44+0,3

5-kectene KOpCEeTUIreHACH, TOJIIEPAIH
6  alNBIK  JKAaChIHIAFBl  HETI3rl  WHIEKC
KOPCETKIIMTEPIH 63apa CalbICTRIpFaHma, | Tom
Oyszaymapsl Il Tomka KaparaHga YVIIKeH Iaid-
BI3 KepceTkimTepine ne Oommbl. COHBIH ImTiHIE

KopbITBIHABI

«Kampimenka» JKUIC TenaepiHiH TybUIFaH
ke3zgeri I Tonreiy cammarsr 30,9+0,32 kr, II Tom
Oy3aynapbiHblH canmarbl 29,8+0,44 kr Kypaca,
an 6 anneirbiHga THiciHine 149,2+2.3 Kkr koHE
147,3+£2,4 xr 6oaael. A6comoTTik ociMi I Tomra
118,342,6 kr, an Il Torrra 117,54+1,03 xr 001161

Tyranparsl | sxone II Tom TesnumepiHiH jaeHe
OJIIIIEM/ICPIH/IC ~ aWbIPMAIIbUIBIK  OaiKayiajbl.
Bapneik  xepcerkimrepnen [ Ttom Oy3aymapbl
YKOFapbl cumaTka ne. Herisri geHe enmemzaepi Ooii-
piamIa 1 sxone 11 Toxxipube TonTapsl apachiHAaFbl
aitpipmamslIbIK 0,06-2,20 cm Kypabl, an 6 aiibiK
KE3CHIHJIET1 JICHE OJIIIeMJICPIHIH KepceTKiTepi
OoiibrHIIa | TOm Oy3aynapsl sKOoFapsl emeMaepai
kopcerTi. Toxipube TONTAPBHIHBIH apachIHIAFbI
afipipMaibubik 0,02-2,2 ¢M apalibIFbIH/Ia 00JI/IBI.

Heri3riyiepi cupakTbutblFbi-64,01%, Typksl cuma-
Te1-103%, keynmeminiri-70,7%, cyiexriniri Oonca
14,9% 6omppr. 1 Tormen Il Ton kepceTkimTepiHig
adipipmainbuibirbl 0,58-1,41 apanbiFblH Kypajibl.

Tennepain TyFaH Ke3zgeri JIeHe
uHAekci  kepcerkimTepi I Tom  GolbIH-
ma CHpakTeUIbIFbI-63,03+0,8, Typksl cuma-
Th1-83,65+0,4,  keyamemimiri-78,58+0,3  koHe

cyiexriniri 6o#biama 11,15+0,3 kypaasl. Exi Ton
uHAeKcTepi OoiibiHIIa aipipMambiblk 0,05-2,7
apasbIFbIHAA OOJBI. 6 alIIBIK JKAChIHIAFbI HETI3T1
WHJIEKC KOPCETKILITEPiH e3apa CalbICTBIPFaH/a,
I Ton Oy3aynaps! Il Tonka kaparanaa yJiKeH Hai-
bI3 KepceTkimTepine ne Oonapl. COHBIH imIiHIe
Herisrinepi  cupaxTbuiblFbl-64,01+£0,27,  TypKbI
cunatbl-103+0,30, keyaeniniri-71,7+0,47,
cyiiekrimiri 6onca 14,9+0,16 6onnel. | Tormen 11
TON KOPCETKIIITEPiHiH aibipMambibEel  0,58-
1,41% apanbIFbIH Kypasbl.
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POCT U PA3ZBUTHE TEJIAT IIOJIYYEHHbBIX OT KOPOB
ITPU PAHHEM OCEMEHEHHUH

bueapuna A.H., macucmpanm

Hlatixkenosa K.X., k.c.-x.H., Ooyenm

HAO «Kazaxckuii aecpomexuuuecxuil ynusepcumem um. C. Cetighynnunay,
2opod Hyp-Cynman, np. XKenic 62

bnaigerim@mail.ru

Pesrome

B nanHO# cTaThe NpUBEIEHBI PE3yJIbTAThl HCCIEIOBAHUM POCTA M PA3BUTHS TEJIAT, OTYUCHHBIX OT
KOPOB IIpU paHHEM oceMeHHU. OOBEKTOM HCCIIe0BaHUs ObLIM TEJISITA OT POKACHUS 10 6 MECSIYHOIO
BO3pacTa YepHO-TIeCTPOr Mopoabl MosiouHO-ToBapHOU depmbl TOO «Kawmbimenka» AcTpaxaHCKOTO
paiiona AKMOJMHCKO# 00JacTy.

B ycnoBusix mMonouHO-TOBapHOW (hepMbl OblIM c(HOPMHUPOBAHBI [BE OIBITHBIC TPYHIBI TEIAT. B
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I rpymmy Bomutv TensTa, MOJMy4YeHHBIE OT KOPOB, OCEMEHEHHBIX B 14-15 mecsunoM Bo3pacte, Bo Il
TpyMIy, TENATa OT KOPOB, OCEMEHEHHBIX B Bo3pacTe 16-17 MecsneB. boum u3yueHs! cieayromme mo-
Ka3aTelu: )KUBas Macca TeJSAT IPU POXKIESHUH U B Bo3pacTe 6 MeCsIeB, paCCUNTaHbl CPEeTHECYTOUHBIE,
abCONIOTHBIE W OTHOCHTENbHBIE TIPUPOCTHI )KUBOI Macchl. Bmecte ¢ Tem, OB N3y4eH dKCTepPhEPHBIH
poduib 110 IpoMepaM OT POXKICHUS 10 6 MECSUHOIO BO3PACTa, C MOCIEAYIOUIMM Pacu€TOM HUHIEKCOB
TEJIOCII0KEHN.

KuioueBsble c10Ba: paHee OCEMEHEHHE, TEIATA, IEPBOTENKH, )KABas Macca, IIPOMEpPHI Tella, HHICK-
CBI TEJIOCIIOKEHUS, YEPHO-TIECTPast HOPOJa.

GROWTH AND DEVELOPMENT OF CALVES OBTAINED FROM COWS DURING
EARLY INSEMINATION

A.N. Bigarina, master's student

K.H. Shaikenova, Candidate of Agricultural Sciences, Associate professor
Saken Seifullin Kazakh Agrotechnical University,

Nur-Sultan city, Zhenis av.62

bnaigerim@mail.ru

Abstract

This article presents the results of research on the growth and development of calves obtained from
cows during early insemination. The object of the study was calves from birth to 6 months of age of
a black-and-white breed of a dairy farm "Kamyshenka" LLP in the Astrakhan district of the Akmola
region.

Two experimental groups of calves were formed in a dairy farm. Group I included calves from
cows inseminated at 14-15 months of age, and group II included calves from cows inseminated at 16-
17 months of age. The following indicators were studied: live weight of calves at birth and at the age
of 6 months, average daily, absolute and relative increases in live weight were calculated. At the same
time, the exterior profile was studied by measurements from birth to 6 months of age, followed by the
calculation of body indices. The live weight of calves at birth in the first experimental group averaged
30.9+0,32 kg, while in the second it was at the level of 29.8+0,44 kg, and at the age of 6 months it was
149.2+2.3 kg and 147.34+2,4+ kg, respectively. According to the exterior profile data, there are also
better indicators in the first experimental group than in the second, since the oblique length of the trunk
was 104.43+0,7 and 102.33+0,9 cm, respectively. The difference in body type indices ranged from 0.58-
1.41%, respectively.

Key words: previously insemination, calves, heifers live weight, body measurements, body indices,
black and white breed.

Fowroimu-zepmmey ocymoicor 2018-2020 sncvindapza apuanean «Man wapyauivliviebl caianapsl
OOUBIHULA UHMHECUBMNT TNEXHOIOUSIAPObL I3IPIIEY) bLIBIMU-MEXHUKATLIK Dagoapramacsl wenbepinoe
«Axmona 06.abichl OOUBIHULA CYMMI MAL WAPYAUUBLIBIEbL CALACLIHOA MUIMOT MEXHOI02UANAPObL 23ipTIe)»
aicobacwl 6oubIHWA HCYP2i3iN0T
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09XK:37.23.25
KOKIIE OJIKECIHIAETT FAXKAWBIITI MEKEH - BYPABAWJIBIH MUKPOKJIUMATHI

Paxmamynuna KIII. ' kiwi eviivimu Kpizmemiep,

Apxunos E.B. ! a.w.2.x., aza 2binvimu Kblzmemxep,

Banmawesa CIK. ! kiwi evlivimu Kpizmemkep-3001102,

Hosokwonos H.B. ' kiwi ebinbimu KbizMemkep-opman ocipyuii,

Ocnansganues A.C. %, a.w.2.m., aza OKbImMyuibl

'KPII Ib «Bypabaiiy M¥TII, Bypab6aii kenmi, Kenecapol k.47/b, 021708 Kazaxcman, nauka_
burabai@mail.ru

2C.Cetipynnun amoinoasvr Kazax azpomexnuxanvik ynusepcumemi, JKenic oansvianl, 62
Hyp-Cynman ., 010011, Kazaxcman, a.ospangaliev@mail.ru

AHHOTaANUA

«bypabait» MeMIIeKeTTIK YITTHIK TAOUFH NMAPKiH/Ie OPHATHIIFAH METEOCTAHIIHSIIAP IbIH MAJTIMETTepi
apKbUIBl OCBHI aiiMaKTarbl, bypabaiapIH opTYpii MyHKTEPIHAETT MUKPOKIMMATTBl aHBIKTAyFa MKOHE
JKEPTUTIKTI MUKPOKIMMATKA JTAaHIIIa(T IEMEHTTEPIHIH Kalail ocep eTeTiHIHEe 3epTTey *Kacayra 0oJa-
nel. bakpinaynap XKexeit, [yune xone Kimri [1labakTsl Kemmepi MaHBIHAA OpHATACKAH METCOCTAHITUS
MOJIIMETTEP1 apKbUTEI bypadalIeIH MUKPOKITMMATTHIK JKaFJaiIaphiH, op KepIe OpTYpIIi eKSHIITIH KoHEe
oFaH ce0emn KeprulikTi )KepAiH JaHamadT >IeMeHTTepiHiH (Tay-Tac, eCiMAIK KaOBIHABICH, OpMaH—
TOFaid, KeJaep, xKep 0eaepi xoHe T.0.) KITMMaTKa ocepi Oap eKEHIIT JoIenaeyre OarbITTaFal. A TaMHBIH
JKBITyCe31Hyl aya TeMIepaTypachkl MEH BUIFAJI/IbIFBIHA FaHA eMeC, COHIal-aK JKeJl KbIJIIaMIbIFbIHA J1a
OaitraHpICTHI. JleMamyFra KeneTiHaep aaaplH-ana KITUMATTRIH Kall Ke3eHIH e )KYMCaK KoHe Kailibl 00Ja-
TBHIHBIH O1JTyi KakeT. 3epTTey COHbIHAa, bypalait eHipiHiH KJIMMAaThI, OHAAFBl SPTYPJIi )KEePAiH KEPTiTIKTI
MUKPOKJIIMATHI OChI allMaKKa JICHCAYJIBIFBIH TY3€TYyTe JKOHE JeMally MaKcaThIMEH KeJreH opOip agamra
KOJIAHIBl €KSHIIT1 TYPaJIbl HAKTHI TOJISNIEP KETIPiTeH.

KinrTik ce3mep: KiamMar, MUKPOKJIMMAT, METEOPOJIOTHSUIBIK CTaHIMUA, JAaHAMA(PT, KINMATThIK
KOPCETKIIITep, peKpearnws, Tayjap, KeJIaep, KypopT.

Kipicne

Kazak enminin conrycriringe, Capblapka —aiimMakra y3aK YakpIT —OOWBI  THIKBIPJIAHFAH,
men bareic  CiGipaiH KMBUIBICKAH —TYCBIHIA — eXeNri, KaTrapiaHFaH xKep Oe/epi caKTajlbIHFaH.
enmimi3ziH eH KepikTi eHipaepinin 6ipi Kekmeray Kimiripim yeripTrep MaccuBiHig erici Gipringen
opHanackaH. Kekxuierayupln »epi Kangai Cylly, TBIKBIp ’Ka3bIKKa YJIaCaIbL.
TaOuFaTel TaHFakaibll Kkepemer emec 1e?! Bypabaii KypopThl aWMarbIHBIH 3EPTTEIY
Kexmeray nerenie kem »KypT Kasipri bypabaii rtapuxpina ke3 kyriprcek, W.51.CIOBIOBTHIH
KYPOPTHIHBIH TOHIperi jen yrblHaAbl. bisain 1977 skeureel  KomkazOaceinma [1, 12 6.],
OYTiHIi MaTepuajbIMBI3/IBIH HeETi3i KacuerTi Me- [L.U.EmenbsnoBtoiy 1912 sxbutrbl  «Bypabaii-
KeH — bypaGail eHIpiHiH KIMMaTbl, HaKTBIPDAK KIMMATTHIK CTaHIMUs JXOHE Kypopr» [2, 28-35
alTKana GipHeIe KepiHiH MUKPOKIMMATHIL. 0.] ZereH MakanachlHAa Oipiiama MOIMeTTep

Bypabaii emipi nanmuadreiHbH  Kasipri - Gepeni. Keiibip KypopTonortap/sis, OHbIH imiHge
KYPBUIBIMBI Y3aK YaKbIT OO¥bl KaibiiracTel. byn  H.J[.Beknemumestin [3, 10 6.] enbekrepinme
JKEPJIE HKA3bIKTAp CaHATBIHA XKATAaThIH JNanamad- GasHmasran Keibip taburar cyperrepi Oyrinmepi
Tap OGacbkiM. OpMaH KOHE OpMaH[bl Jala JaH[-  ChIHbI KETKEH CHIPJIBI assKTap/1ail GOJIBIN TypPFaHbIH
mwadThl repUMH TPaHUTOMITHI MHTPY3HS ©3€riHle  Galikayra 6oaibl.
OpHaJIaCKaH JXOHE OJIApAbIH aiHajJachIHIa ajaca AMMAaKTBIH Fe0IOTUSUTBIK JKOHE TEKTOHUKAIIBIK
YCTIPTTEP MEH TBHIKBIP JKa3bIKTap 0ap. AUMAaKThIH — KypbUILIMBIHBIH — €PEKIIETIiKTeEpI  Kasipri xep
0aTpIC KOHE CONTYCTIK JKaKTapbl CONTYCTIK By- Gemepinme alikbplH KeopiHemi. AyMakra Kep
pabaii noraceina (Kekmeray Ttaywr sxone Illyube Genepinin yiu Typi Gaiikanausl: anaca TayJibl, yCaK
Tay JKOTanapsbl) KipeJi, MIBIFBICH] MCH OHTYCTITIHE  KBIPAaTTBI - KYHeNi jkoHe Ka3bIKThl. Kekmeray
Kapail Kimnripim Kelparrap (25-50m) 6ap. byn rtaynmapel Gareicka Kapaii, Y3bIHIBIFEI 35 KHJIO-
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MeTp OOJIATBIH KIIMITIpIM Tay KYHECIH Kypaumbl.
Ownerg oxTycTirinae l{ydse Kamackl opHaIacKaH,
an counryctiriame YukeHn [lla0akTel KeiMeH
meKTece i, oil )xepae benekray Taysr ma 6ap. Tay
OmnrycTik xoHe CONTYCTIK JKOTanapjaaH TYpPasbl,
opra Oediriame xep Oemepi TOMEHIIEI TapaMaia-
IIbI, SIFHU OJ1 kepae AKputOait acysl 6ap. JKylieHiH
eH Omik xepi-Kexme mbiHe CONTYCTIK KOTama
opHanackaH. OHBIH OWIKTIr TEHI3 JCHTCHiHCH
947m. Kekmme MIBHBIHEIH YCTiHEH bypabaii
OHIpiIHIH TaMmamia KepiHICIH Kepyre OOJIasbl.
OHTYCTIK JKOTaHBIH €H OWik mBIHEI — bypabaii
Taysl OHTYCTIK Oedirinae opHamackaH. OHBIH
conrycTtiriame XKekebateip Taysl sxanracaasl. Op-
MaHMEH >KaObUTFaH Tayjap ayMaKThIH KOJauibl
MUKPOKJIMMATBIH KYpauJpl, jka3lga aya TemIie-

3epTTey HbICAHIAPHI MeH dTicTeMenepi

«bypabait» M¥TII aymareinma 2018-2019
XKBUIJAPBI AJITHl METEOPOJIOTHSJIBIK CTaHIHSI Op-
HaTBUIIBI, onap: bypabaii, Yaken Hlabakrer, Kimri
[a6axTel, Karapken, Xyxkeit, llyuse kemmepi
KaralayblHIa OpHajJacKaH. ABTOMAaTThl METEO-
CTaHIMSIIAP TIYJIK OOWBI )KYMBIC JKacaibl sKkoHE
KeJleci mapameTpiiepi: MaKCUMalIbl aya TeMIle-
paTtypacslH, MHUHUMAaAbl aya TeMIIepaTypachlH,
opTalla aya TeMIIepaTypachlH, aya bUIFaJIbIFbIH,
CaNBICTBIPMANbl  aTMOc(epalblk  KbICBIMABI,
abcomoTTi  atMocgepanblK  KbICHIMIBI,  Ke
KBUITAM/IBIFBIH, K€ YHWTKYBIH, el OarbIThIH,
JKaybIH-IIAIIBIH MOJILIEPiH aHbIKTai b1 [7, 15 6.].

ATanraH METEOPOJIOTHSJIBIK CTaHIUSIIAPIBIH
MOJIIMETTEpiHE CYHEHE OTBIPHII, CAIBICTHIPMAIbI
TYpZAE€ MHUKpPOKJIMMAaTKa Oakpliaysiap Xyprizyre
Ooanl.

Bypabaii OHIpIHIH MUKPOKJIUMATTHIK
KaFaainapbl oTe KyOblIMaIbl: )KepIiH KOPFaTyblHa
OalIaHBICTBl JKEN KBUIJAMIBIFBI TE3 ©3Tepeli,
KeJJep MEH KYPJBIKTHIH OpHAJACybl JKEPriTiKTi
JKep/Ieri aya bIIFaJIbIFbIHBIH aYBITKYbIHA OKETIe .

Knumatel [IyFbUT KOHTHHEHTAJIBIBI, JKa3bl
BICTBIK JKOHE KbBICHI KaTThl OOJFaHMEH JAe Tay-
7l TeOe, Kengep MEH OpMaH alKalTapbl OHBI
Oipiama xxymcapTabl.

JlanmmadpTTeIH =~ ©3re  BIEMEHTTEpl  Kell
KBUITAMJIBIFBIHA, aya TeMIepaTypachl MeH
BUTFAJIJIBIFBIHA 9Cep eTell, OChl TyYpFhiaa bypabait
ayMarblHbIH OipHelle XepiHiH MHUKPOKINMAThIH
3eprreil Oacranesik. bakpuray ymin Xekeit, Hly-
ype xoHe Kimri [1[aGakTel MyHKTTEpi TaHIAIBII
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paTypachkiH Oacambpl, aTMOC(hepalbIK >KaybIH-Ia-
IIBIHIBI KeOehTe i, mana >KeaaepiHeH KOpFanIbl
[4,80.].

Merteopororuss — xep aTtMocdepachiH, Kep
OeTi MEH FapbIll apachIHAAFbl OONBINT JKATKAH
OOJNBIT JKaTKaH (UBHKAIBIK IPOIECCTEp MEH
KYOBUTBICTAp BT 3ePTTEHTIH FRUIBIM [5, 7 0.].

OpMaH MeTeopOJIOTHUSICH OpMaH MeH
METEOPJIOTUSIIBIK, KIUMATTHIK  (haKTopIapIbIH
apachIHIAFEI 63apa OalTaHbICTEI 3epTTeiiai. OHBIH
HETI3ri MakcaThl — OpMaH IMNHAETI TIPIIUIIK €Ty
OpTachIHBIH  (DM3UKAIBIK KYWIH CHIIATTAHTBIH
METEOPOJIOTHSIIBIK KYWi MEH KIMMAThIH, OHBIH
OpMaHFa 9CepiH 3epTTey, COJl OPTaHbIH OpMaH
eMipiHE apHamFaH KOJAWIbl TapaMeTpiepiH
aHbIKTAy [6, 35 6.].

AJIbIH/IBL.

1. byn myHKT - aBTOMAaTThl METEOCTaHIIUS
Kexeit kemiHiH conrtycTirine 360 M KaIlIbIKTHIKTa
opHateUTFaH. Ken TeHi3 neHreitinen 377 wmetp
OmikTikTe oOpHasackaH. Kem aifHamacel amyaH
TYpAl Jana mernTepiMeH KaObUTFaH TeOenrKTepi
Oap kasblKTapiaH Typaisl. bipak ConTycTik-
IIBIFBIC YKaFbI KbIPATThl. Ken aifHamachlHAa aibl-
cTay KAIIBIKTBIKTA KBUTKAH JKAINBIPAKThl CHPEK
aramTap ecin Typ. Kanmbl anraHma kel aifHaibI-
CBI allIBIK Jaja.

2. byn myHKT - aBTOMAaTThl METEOCTaHIIUS
[llyube KeuiHIH CONTYCTIK-0aThIC JXaFajlaybIHaH
730 M KambIKTBIKTa OpMaH ilIiH/Ie OpHATBHUIFaH.
Kennin onrycririnaellly4pe kamacsl opHaIacKkaH.
EH KkubIp %oHE KapTacThl Karajay — OJ1 OHTYCTIiK-
Oarbicel. KemmiH OapIibIK JKaFbl Kaparaiiiel op-
MaHMe€H >KaObUIFaH.

3. Bysnl TyHKT - aBTOMATThl METEOCTaHITHS
Kimi [labakTel KemiHiH OaThic jKaFajayblHaH
700 M xambIKThIKTa OpHaThUIFaH. Kem 303,6 M
abcomoTTiKk OuWikTikTe OpHamackaH. LIBIFbICE
MEH COJTYCTIK-IIbIFbIChIHIA Kekmeray TaybiMeH
mekTeceqi CONTYCTIKTEH CONTYCTiK-OaThICKa
Kapail Keyre JKaKblH OKEpiep]e IIANIbLIBIIT
KaliFaH skapTactap Oap. YKorapsl TeOemrikrepIiH
OeTkeiiyepi meNTi KeBBBUI-CYJIBI gana. Kemmaig
meIiFplc  Oemiri  Kexmieray TayblHa — KakblH
OpHaacKaH, Tay OeTKeiepi Kaparaii opMaHAaphI-
M€H XKaOblIFaH, TOMEHI1 OOIIT1HAE, KOITe KAKbIH
XKepiHae KaWblH OachkiM. OHTYCTIK JKaFaiaybl
KaWbIH/IbI OpMaHIapMEH MEKTECEI].
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3epTTey HOTHKEIEPi

1-6 cyperrepme maHmmadT 3JIEMEHTTEPIHIH
aya TeMIepaTypachl MEH BUIFaJIBIFbIHA 3Cep €Tyl
KOpCETINreH. ATanfaH IyHKTTEPACH aJbIHFaH,
JKa3MbIH YII albIHAAFel Oip TOYIIKTIK aya TeM-
mepaTtypackl MEH BUIFAIIBIFBIHBIH MOIIIMETTEep
kenripinaren (2019 sxxeurnerg 18, 19, 20 MayCBIMEL,
16, 17, 18 mrinmpaeci, 16, 17, 18 TaMBI3BI KYHACPiHIH
MOJIIMETTEPI).

MayceiM aifbIHBIH 18-1 KYHI jKaybIH-TIAITBIH-
CBI3, aIlIBIK KYH OOJI/IBI, KeJl KbIIIaMIBIFbI JKekeit
xoue [llyuse meTeocTtannmsmapsiaga oprama 0,9
m/c., an Kimni [ITabakTel MeTeocTaHUsIChIHAA 1,8
M/c-Ka xeTTi. Jlmarpamma Ooiipramia (1-cyperte)
Kimi [1aGakThl METEOCTAaHIIMACKIHBIH aya TeMIIe-
paTypachl KaJFaH €Ki MEeTeOCTaHIIMsAFa KaparaHaa
tyari carar 00.00-mer (8°C) 08.00-re (16°C)
JIeHiH eKIMiHAeH OCKEeHIH KopeMi3, MYHBIH ceOebi
Kimi [IaGakThl KeIiHIH COJTYCTIK-IITBIFBICHIH,
mWBIFBICBIH ~ Kekmieray Tay  JKOTachl  ajiblll
JKaTKaHABIKTAaH, ’Ka3 ME3TUIHIH aJIFalliKbl aibIH-
I1a, KYH/II3 BICBIHFAH Tay-Tac TYHIE COJ BICTHIFBIH
affHaIacBIHIAFHI J)Kepre Oepill, COJ KEPIiH MUKPO-
KIMMATBIH Ty3eni. OpTama aya TeMIiepaTypacsl
Kexkeit mereocTanmusiceiana 12,4°C, Illyuse me-
teoctanuusiceiaa 13,1°C, Kimri IITaGakTer mete-
octraamusiceiHaa 11,8°C 6ommsr (1-cyper).

MayceiM alibIHBIH 19-BI KYHI 1€ KaybIH-TIIa-
IIBIHCBI3, KYH amblK 007abl. JKenm KbIIaaMIbIFbl
0,2 M/c -1,8 m/c apaneireiHma Oosica ma, Kimri
[[TabakThl METEOCTAHITUACHIHIA JKET YHUTKYJIaphl
6,4 m/c-xa neitin xerti. by kyHzme ne aya Tem-
nepatypacel Kimri [I[abakTel TyHKTIHAE TYHTI
carar 2.00-meH eKmiHIeN KOFapbliail OacTassl,
an xyami3ri 14.00-men Gactanm TeMmeHmell OacTa-
nel, kemrki carat 23.00-Tep mamackiHma 0apIiblK
MMyHKTTEepAe oy TeHecTi. Opramma aya Temriepa-
typa Kexetinel3,1°C, lyunrene 14,0°C, Kimri
[Ia6axteiga 12,5°C 60iabl.

MayceiM  aifpiabIH 20-BI KYHI KYH AlllbIK,
apelK Oonmel. XKen sxpimmamabrst 0,5 m/c -2,1
M/c apanbIiFbiHaa 60abl, Oyrin ae Kimri [Hla6akTer
METEOCTaHIIMSICHIH/IA JKe YUTKYIaphsl KaTThl 00-
meim, 7,9 M/c-Ka nmeiiiH keTTi. Aya TeMiiepaTypa-
CHI OWJI KYH/Ie Ji¢ VI ITyHKTEee mamMajac OOJIIbI,
0ipaK eki KyHre KapaFaHIa >KOFapblIay OOJIITBI.
Opramra aya Temneparypa XKexkeitne 15,1°C, ly-
ypene 16,0°C, Kimi [labakTeiga 17,3°C 00abl.

[inme albHBIH 16-BI KYHI KYH aIllbIK, )KaybIH-
manrsiace3 0oasl. JKen xpurnamasirel JKoxeiine
0,7m/c, lyusene 2,1 m/c, Kimi IllabakTeima 2,8
M/c Oonmel, ken yATKynapel JKekeiime 2,8 m/c
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6ouica, Kimni [ITadaxrteiga 10,1 M/c-Ka AeiiiH KeTTi.
byn kyHi aya Temmeparypacel Kimri [1laGakTeima
omerrerime#t, Tynri 1.00-merm 7.00-re neiiiH
eKITIHEeT >KOFapeuIansl, Oipak 8.00-me ymr myH-
KTTE TEHECIIT, opi Kapail 61pKaJIBIITHI KOFaphLIall,
temeHaeni. Oprama aya temrieparypa JKekeiime
26,4°C, Illyusene 27,2°C, Kimi I[llaGakTeiga
27,5°C 6onpapl.

[linme afierHBIH 17-1 KYHI KYH aIlibIK, )KaybIH-
mamrsiace3 0osl. JKen xepurnamasirel JKekeiine
1,6 m/c, llyusene 3,5 m/c, Kimri [la6akreiga 2,9
M/c Oomapl, ke YUTKymapel JKexkefize 5,8 wm/c,
[yasene 5,3 m/c 6oinca, Kimmi [labakreima 10,5
M/c-Ka JeiiH keTTi. by kyHi aya TemriepaTypa-
cel Kimmi IllabakTeima OipKambIITHl >KOFapbBLIAl,
temeHaeni. Oprama aya temrieparypa JKekeiime
21,5°C, Hlyusene 21,7°C, Kimi I[llaGakTeiga
20,6°C 6onasl.

Ilinme aipraeiH 18-1 KYHI A¢ KaybIH-TIIA-
IIBIHCBI3, AIBIK KYH OOJIBI, YK€ KBIITaM/IBIFBI
Kexeiine0,7 wm/c, Ilyuseme 1,0 wm/c, Kimmi
[Mabakteima 1,4 wm/c KeTTi, Keln YHUTKyJIaphl
Kexetime 2,7 wm/c, lllyusene 1,6 wm/c, Kimmi
[Ma6akTeima 5,1 m/c 60ap1. JIlmarpamma 60HbIHIIIA
(2-cyperre) Oipmeit karmaiiaa, ®a3IblH ¢H BICTHIK
afpIHIa OipKeKi JKBUIBIHFAH Tay-Tac, TOMBIPAK
TIeH OpMaH-Cy aya TeMIlepaTypachiHa OipKaIbITIThI
ocep eTeTiHiH KepeMi3. bysr KyHi calabICTRIpMAIbI
BUIFAIIBUTBIK (5-cypeT) Ta OIpKajabITHl OOJIEL.
Optama aya Temmeparypa JKexelt MereocTaH-
musaceraga 20,9°C, Illyuse MeTeocTaHIIHUSICHIH-
ga 21,2°C, Kimn [TaGaxTel METEOCTaHIIUSICHIHIA
20,5°C 6ommpl (2-cyperT).

TambI3 alfbIHBIH 1 6-BI KYHI KYH aIllbIK, )KaybIH-
mamrsiace3 0osl. JKen xpurnamasirel JKekeiine
0,7m/c, lllyusene 2,3 m/c, Kimi IllabakTeima 1,4
M/c Gomapl, ke YUTKymapel JKexketine 2,4 wm/c,
[yasene 3,2 m/c Gomca, Kimni [llabakTeima 5,2
M/C-Ka JIeHiH KeTTi. bysr KyHi aya TeMIiepaTypacsl
YII TYHKTTE YJIKEH aibIpMaIIbLIBIKIIEH SPTYPIi
oomapr. Kimri [la6akTeina Tyari 00.00-mxen 12.00-
re JediH eKIiHIen )KOFaphlIaasl 1a, COHAH KEeHiH
TYHTe Aciin exminmen TeMeHaeni. An JKekeiime
kepiciame caratr 00.00-men 14.00-re  nmeiiin
KapKBIHMEH TOMEHJIETI, opi Kapai yKoraphuiaii Oa-
cranpl, llyasene Tyaaer Oacram TaHrsl 08.00-Te
Jetin OipKambIIThl OOJNIBI 1A, OMaH KEHiH carar
17.00-re meitin xorapeiiaapl. OpTarra aya TeMIie-
patypa Xexkeiine 19,7°C, llyusene 17,3°C, Kimi
[Ia6akteiga 17,4°C 6oabl.

Tamb13 aftbIHBIH 17-1 KyHI KYH OYJITTBI OOJIITBI.
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XKexetime carar 12.00 mamacsiHIa a3aan >KaHOBIP
xkaynel. JKenm skeurmaMmubeirbl JKekeiime 0,8Mm/c,
lyusene 2,0 m/c, Kimi [labakTeima 1,5 M/c 60i1-
IIeI, JKell YUTKyIapsl XKekeime 2,9 m/c, [lyapemne
3,0 m/c 6ouca, Kimi [labakTeiga 5,6 M/c-Ka neiiin
*keTTi. Byt kyHi fe aya TeMIiepaTypachl YIII TyH-
KTT€ YJIKEH albIpMAIIBUIKIICH OpPTYPJi OOJIBL
Kimmi [Ta6akreiga Tyari 00.00-gen 10.00-re nefiin
exmiamert 25°C-ka IeiiH JKOFapbUIaIbl 1a, COHAH
keifin carat 16.00-re neiin exmiHAen ToMeHe .
An Xexkeiine kepiciame carat 00.00-ger 09.00-
re JAeiiH KapKbIHMeH ToMeH e, carat 09.00-mex
16.00-ra meiiin OipKaJBIITHI OOJABI, Opi Kapait
JKorapeiiait Oactanel, lllyubeme TymHeH Oacrarm
Taurel 06.00-re neiiH TeMeHeN, OJaH KeHiH
carar 16.00-re meiiin 25°C-kxa sxorapeutansl. Op-
Tama aya temrnepatypa XKexeiine 20,7°C, Lyune-
ne 19,8°C, Kimni [ITadakreiga 18,5°C 6omasl.
Tamb13 apiHeIH 18-1 KYHI JKaybIH-TIAIIBIH-
IIeI, KYH OVITTEI Oomel, JKekelt MeTeocTaHIIns-
CBIHIA KaybIH-TIAmbH Memmepi 0,2 MM, Kimri
[11a0aKTBl METEOCTAHIUACKHIHAA 8,6 MM-T'€ JKETTI,
el KbIIIaMIbIFl JKekell MeTeocTaHIUsACHIHIA
0,8 m/cexk., lllyure meTeocranmusceHaa 2,1 m/
cek., Kimn [ITabakTel MeTeocTaHIUsACkIHAA 1,7 M/
cek. Oomapl. Jlmarpamma OofierHmma (3-cyperTe)
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aya TemIepaTypachlHa >KaybIH-IIAIIBIHHBIH dcepi
Oomapl. JKekel MEeTeOCTaHITMSACHIHIA JKAyBIH-TITa-
weiH caraT 17.00-me Oosica, Kimni I1labakTel MeH
[llyube MeTeocTaHIMANAPBIHIA >KaybIH CaraT
22.00-men Gactanbim, 3-4 caratka co3suIAbl. Op-
Tala aya Ttemneparypacbl JKekel MeTeocTaH-
musaceraga 15,7°C, lllyuse MeTeocTaHIIMUsCHIHAA
20,3°C., Kimn ITabakTel MeTEOCTaHIMSICHIHIA
21,7 °C 6onasr. OcbIFaH coiikec aya TeMIepary-
pachkl MEH BUTFAJIIBIFBI ©3repi (3, 6-cyperTep).
Aya TeMriepatypackl TOMEHJIETEHJIE, Callbl-
CTBIPMAJIBl  BUTFANIABUIBIK JKOFApbUTANIBI, JKOHE
Oyo1 3aHABUTRIK. JKen mana ankantapblHaH COKKaH
Ke3/Ie Jle aya TeMIIepaTypachl KOFapbUTAibI, Ol
KEe3/I€ CABICTBIPMaJIbl BUIFAIIBUTBIK TOMEH ICHTI.
MayceivubiH 18-1, 19-w1, 20-51 KYHAEpI aya
BUIFANIIBUTBIFEL  METEOCTAHLMSIIApAa  SPTYPIi
JAMBIFAHBIMEH, TOYNIKTETi OpTalla BIIFaJIbUIBIK
mamanac, srau JXKekxeit MC-ma 74%, lllydne
MC-pa 65%, Kimni IIabakter MC-ga 68% 60u1-
nel. TyHTI JKoHe TaHFBI YyakeITTapaa JKekei
meH Kimri [IMabaktet MC aya BUIFaIIBIFBIHBIH
aitpIpMambIBIFel 35-45% KepceTKeHiMeH, caraT
10.00-ma 15.00 apacweiHma OJ TEHECTi, JKOHE
carat 16.00-me aitpipmambiiblk 35-45% OGommbt

(4-cyper).
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1 cypet — Aya TemriepaTypacsiHbIH aurarpammacs! (2019 xeurrsr 18, 19, 20 maycbim)
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K.lWaGakKTel

2 - cypet. Aya TemneparypacbiHblg quarpammacst (2019 xosutrsl 16, 17, 18 minge)
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3 - cyper. Aya TemrieparypachiHbIH quarpammacsl (2019 sxeutrsr 16, 17, 18 TambIz)

Winpgenin 16-s1, 17-i, 18-1 xyHzmepi aya
BUTFAJIIBIIBIFEl METEOCTAHIMSIIAp/a OipKaJIBIITHI
JTAaMBIIBI, TOYNIKTETi OpTamla  BUIFAJIBUIBIK
Kexeit MC-na 56%, Illyuse MC-ma 52%, Kimri
[Habakter MC-ga 55% Oongsl. AHTapibIKTai
alBIpMAIIBUTBIKTAap O0JIFaH XKOK (5-Cyper).

Tameaem 16-b1, 17-1, 18-1 xyHmepi aya
BUTFAJIIBIIBIFE YIIKEH albIPMAIIBUIBIKIICH J1aMbl-
161 (47%). Aya BUTFaITIBIFBI OapITBIK METEOCTaHIIH-
sina TaHFbl caraT 3.00-71e TeHecKeHIMeH, KYHi3Ti
11.00-ze onmapaslH apacbiHIa YiKeH, 52% -IbIK

ColiKec OMIKTIrHE, OHBIH TBIFBI3IBIFBIHA, TEHI3
JIEHTeHiHeH COJ KepJiH eHJIrT MeH OHWIKTITiHeH
e3repin OTBIPATHIH ayBIPITBIK KYIIiHIH
KBUITAM/IBIFBIHA OailJIaHBICTBI aHBIKTaNagsl. by-
pabaii eHipi TeHi3 nmeHreiineH 480 M OwikTikTe
opHayackaH, coHAsIKTaH 30-40 MO TemeH. Kpic
mesrimiaae Conrtycrik Kazakcran aitmarsiaa Cidip
AHTHUIIUKIIOHBI 9cep eTelli, COHIBIKTaH bypalait
OHIpIHIH MAaKCUMYM KBICHIMBI KbUT ME3TUIACPIHIH
KBIC YaKBITBIH/IA OOJIa/IBI.

Xorapeima atanmraH KyHzIepi aTtmocdepanbik

alBIpMAaIIBLTBIK 00JABI (6-CypeT). KBICBIM  CBIHBIII  OaraHpiHAaH 754-771 MM
ATMoc(epanbIKk KBICBIM — ©T€ TYPaKChI3 apajbIFbIHIa OOJIbI.
METEOPOJIOTHSITBIK dNieMeHT. O aya OaraHaCBHIHBIH
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5 - cypeT. Aya burFanabIFbIHBIH quarpammacsl (2019 xeutrst 16, 17, 18 minge)
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6 - cyper. Aya BUFFQJIIBIFBIHBIH AuarpaMMacs (2019 xbutrbl 16, 17, 18 TaMbi3)

KeiiGip, TaymapMeH KopraiiFraH XOHE OpMaH-
JIbI JKEPIIEP/IC JKE JKbIIIAMJIBIFBI CATBICTBIPMATBI
TYpZle TOMeH 0OJIabl )KOHE OHBIH OaFbIThIHA Oali-
JIAHBICTBI.

Maycem aitprabiH 18-1 kyHi XKekeir men Kimri
[[TabakThl METEOCTAHIMSIIAPBIHIAA KEJI OaFBITHI
op 6areITTa O0JIIBI, Oipak 0ATHIC JKOHE CONTYCTIK-
OatbIC OarbITTaFbI Kemaep 0ackiM cokThl. An I1ly-
Ybe METEOCTAHIMACHIHIA JKeJI OarbIThl OapIIbIK
0arpITTa COKKAHBIMEH, OHTYCTIK OaFbITTaFbl XKell-
nep yereM 6oms (4-cyper).

[linme aierHBIH 18-1 KyHI YOI MeETEOCTaH-

WNW

WA
W

= Hekeli — Uy ube = HHekei

K. llabaKTol

— Ulyube

K IlaGakT

Hs Ja xenaep op OarsITTa O0MIbI, OHBIH ITTiH/IE
Kimmi I1IabakTel MeTeOCTaHIHACBIHIA CONTYCTIK-
Oartpic OarbITTarbl, JKOekell MeTeoCTaHIMSACHIHIA
CONTYCTIK-TIBIFBIC OarbiTTarbl, lllyupe wmeTeo-
CTAHITUSCHIHIA CONTYCTIK OaFbITTAFRI JKenaep Oa-
chIM 00111 (4-Ccyper).

Tamb13 aifbiHbIH 18-1 KYHI Ae el op OarbITTa
COKTBHI, Oipak JKekel MeTEOCTaHITUACHIHIA
COJITYCTIK IIBIFBIC OarbITTarbl, an Kimri [1labakTer
METEOCTaHIIMSICHIH/Ia OHTYCTIK-0aThIC OaFbITTaFbI
xKenaep ycreM 0ons (4-cyper).

— HHoKel — lyUbe

K. W abaktol

4-cypert.18, 19, 20 mayceimuarsr, 16, 17, 18 mingeneri, 16, 17, 18 TaMpI3mars! xKein OaFbIThI

KpicTa aiiMaKThIK aya IUPKYJIISIMSICH a3Hs aH-
THIUKIOHBIHA OalIaHBICTHI, SFHU KbIC ME3TUIIHIE
70% ambIk KyHACp Oomnanbl. XKa3 me3riniHjae 1nu-
KJIoHAap Oencenainik TaHbITagsl. CONTYCTIK aya
Maccachl XKaybIH-IIIANIBIH MEH TYPaKChI3 aya-paii-
BIH JKeJIel.

Batbic aya maccamapblHBIH TachIMallJJaHYbI-
Ha Kekiieray Tayibl ayMaFbIHBIH OpOTPaUSUIBIK
ocepi Oap, oJ JKaybIH-IIAMIBIHHBIH (KbUIbIHA 350
MM) CaJBICTBIPMaJbl TYpJe KON TYCyi, all KaJ-

16

Bl KaWJIBUIBIK - OJ1 aya TeMIepaTypachiHblH ba-
teic Ci0ip ’ka3bIFbIHA KaparaHza, KbIcTa OipiraMa
JKOFapBI J)KOHE ’Ka3/la TOMEH OOITyBbI.

JKazplk sxepiepae KbUIABIK >KaybIH-IIAIIBIH
meduepi 250-350 mMm-re xeteni. XKbuibl MaychIM-
na (coyip-KbIpKYHEK) »KaybIH-IIAIIBIH >KaHOBIP
TYPiHJIE TYCEli 5KOHE OHBIH MOJILIEPi OpTa ecenIneH
224-318 MM, OyJ1 JKBUIABIK JKaybIH-IIAIIBIHHBIH
75-90%-b11 Kypaiias! (8-9 cyperrep). Kpickb xa-
yBIH-IIatbH Memmepi 60-70 mm [5, 6 6.].
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9 - cyper. bypa6aii, Yiken [llabaktsl, [llyuse MC kaybIH-IIIAIIBIH MOJIIIEP]

Bypabatiarel 0aabHOJOTHSUIBIK SKCIICUIIH-
stHbl OackapraH mpodeccop W.A.Bonenunckuii
1920 xputel «bypabait k1UMaTBl TYOEpKYIIe3, Co-
3BUIMAJIBI OPOHXHMT aypybIHa MIAJJIBIKKAH ajaM-
Jlap YIIiH KOJaWJIbl XKOHE Maljaliby ISl JKa3/bl.
BypabaiipH apTHIKIIBUTBIFEI - OJ1 KYH COYJIECiHIH
y3aK Tycyl Oojbinn TaObuiaabl. JKentokcan ai-
piHAa bypabaiima 71 carar, an Mackeyne 19
carar kapblK Oosyaapl. KaBka3 MuHUpamabl Cy-

KopbITbIHABI

Ocnl JKYPri3iiares
HOTHKEeCIH i€ OalKaraHbIMBbI3:

1. Jlannmadt 31eMeHTTEpiHiH aya TemIepa-
TypacblHa ocepiH OaliKaiMbI3, KajIbl anfaHjga
OaKkbUIAaHFAHYII METEOCTAaHIMsANA Ja opTaa
Temreparypa mamanac ©Oonapl. bipax, Kimri
[labakTel Tay OaypailblHAa OpHAJIACKAHIBIKTAH,
TYHI1 YyakbITTaH OacTall Te3 >KOFapbUIaWTBIHBIH
OalikanpIK, koHe Lllydube MeTeoCTaHUUSICHIHBIH
OapJIbIK JKarblH Kaparaiyibl OpMaHJap KOpLIal
TYp, COHJBIKTaH BICTBIK aya OpMaH apKbLIbl
eTKeH/e 0ipa3 CybIM/IbI, SFHU TAHEPTEHT1 YaKbITTa
aya temreparypacel 1-1-2 °C-ka Temenzaey 0oi-
JBL.

OaxpLIayIapabIH

17

napbiHna ga  (oHbIH imnHAge KucimoBojckTe)
xapblK BypaOaiira kaparania azmay tycemi. A.Jl.
Boakosckuiinin manimerTepi Ooiibiaina bypadari-
na kpuTbiHa 1968 carat skapbIK Tyceai exeH. KyH
coyJeciHiH Oencenui tycyine 1956-1957 xbui-
napel W.I'.JKeneznukoB Ta »xyieni Oakpuiayiap
KYprizai skoHe o «bypabaliza KyH CHpeK BICTBIK
OoJica fa, JKaKChl KbI3AbIPaJb» JETeH KOPBITHIH/IBI
»acazpl [9, 73 6.].

2. blnranasl aya-pailblHa aya bUIFAJIIBIFbI
JKOFapbl OOJATHIHBI aHBIK. KypFak, BICTHIK aya-
paiiblHIa TOMEH aya BUIFAJABIFBI «THIMJII TeMIIe-
paTypaHbD» TOMEHJETEMl, eMEK aJaM BICTHIKKa
JKEHIJT Te3e anajpl. ATanFaH METeOCTaHIHsIIap/a
TaHEepTEeH YaKbITTa €H KOFapFhI aya bUTFANIbIIBIFBI
6omnnel. EH ynken aya surranasirsl Lydse meTeo-
CTaHIMSICHIHIA OalKaJIIbI.

3. Oprama ke KbIIIaMIBIFBl JKOFaphl 00JI-
Maca J1a Kelje KaTThl JKel YUTKyJap Aa OOk
Typazabl. JXKpi1 00iibl KeOiHE OHTYCTIK, OHTYCTIK-
Oarpic OarpITTarbl Kenjep OoyFaHbIMEH, 013
OaxpiaraH KyHzepi JKekele CONTYCTIK-IIBIFBIC
OarprTTarsl, Llyusene OHTYCTIK-0aThIC OaFbITTAFHI,
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Kimmi [IlaGakTeima OHTYCTIK, OHTYCTIK-OaTBIC
OarpITTaFbl Jkenmaep OackiM Oonmwl. JKeprimikTi
JKEpIiH KOpFaTybIHA JKOHE JKell OaFbIThIHA Kapaid
YK KBUTIAMIBIFRI 1A OpTYPIIi OOaIbl.

4. XKazpik xepiepae kpuibiHa 250-350 MM
KaybIH-THambIH Tycemi. OHbBIH 75-90%-BI KBUTBI
MayChIM/Ia KaybIH TYPIHJIC JKayaIbl.

Kyprizinren  6axpuiaymap — bypaGaiiapix
MUKPOKIHMMATTBIK JKaF aiiiapbl, op )KepJie opTypii
eKEHJIIIH JoJeeial, >XoHe e oraH ceben
JKEPTUTIKTI JKepaiH JaHamadT >3JIeMEHTTePiHIH
(Tay-Tac, eciMIIK >XKaOBIHIBICHI, OpPMaH —TOFaM,
KeJep, kep Oemepi xkoHe T.0.) KIIMMaTKa dcepi.

AnaMHBIH  JKBUIY Ce3iHyl aya TeMIiepary-
pachkl MEH BUIFaJIbIFbIHA FaHA e€MeC, COHJai-aK
JKeT JKBUITaMIBIFBIHA Ja OailmaHbeICThl. bypabaii
OHIpIHIH KJINMAaThl, OCHl aliMaKKa JICHCAYJIBIFBIH
TY3eTyre JOHE JileMally MAaKCaThIMEH KelreH
op6ip agamFa Kojairel 60161 TaObIIamE! [8, 146-
147 6.].

BypabaiinbIH msH KypopT MaFbIHACKIH/IA OCY1

1920 >xpu1maH KeliH, COBET OKIMETI OpHarachIH
Oactamansr [9, 27 6.]. Con xe3meH Oepi meMaibic
OpPBIHBI PETiHAE TaHBUIFaH bypabaimerH OyTiHi
ko3 cyiuciamipeni. Kazipri yakpitra Emopmara
J)KakplH OpHajacKaH jeMaibic OpHbiHA TMJI
MEMJICKETTepiHEeH, dJIEM eNIepiHeH MBIHIAFaH TY-
pHUCTEp KeiI, AeMaJbI jKaTaIbl.

Pexpeanmst - Oyi1 Taburu aitMakTap YChIHATHIH
©Te MAaHBI3IBI DJKOXYHENiK KbhI3MET. ATar
aliTKaHma, OpMaH alKalTapblHIA CepyeHAEY,
MMUKHUKTEP, BEJIOCUTIET JKOHE aTIeH KBIABIPY,
CaHBIpAyKYJIaKTap MEH KHUJIEKTEP/ll Tepy CHUSKTHI
JeMaly YIIiH KenTereH MyMKiHmikTep 6ap [10, 1
0.].

Kaszipri xe3ne Pexpeamnms moceneci Covid-19
IIBIKKAaHHAH 0acTan MaHBI3ABUIBIFBI JKOFaphLIAIl
keTTi. MoceneH, ramsivaap 613 2020 >KbpUIIBIH Ha-
ypeI3 aiibiHAa covid-19 mapamapbl eHri3ireHHeH
Oepi Kemymrijiep CcaHBI €Ki €CelICH acTaMmra
apTKaHBIH aHBIKTAIGIK [11, 2 6.].
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Pe3rome

[IpoBenén aHamm3 JAaHHBIX METEOPOJIOTHYECKHUX CTAHIIMHA, YCTAHOBJICHHBIX B TOCYAapCTBEHHOM
HaIlMOHAIBHOM TPUPOIHOM Tapke «bypabaii», it onpeeNieHrs] MUKPOKINMAaTa B Pa3IMIHBIX YacTIX
Bypabast u mist n3y4eHns BO3ACHWCTBUS DIIEMEHTOB JIaHAmadTa Ha MECTHBIH MHUKpOKINMAT. JlaHHbIE,
B3sATHIE U3 Tpex Todek: Kyxkeit, lllyure u Manoe 1llebaube, moka3anu, 4TO MUKPOKIMMATHIECKHE YC-
noBus bypabas B pa3HBIX MECTax pa3W4Hbl, & IPUUNHONW BO3IECHCTBHUS HA KIUMAT SBISIETCS BIMSHUE
MECTHBIX DJIEMEHTOB JaHAmadTa (CKalbl, paCTUTENHLHOCTH, Jeca, o3epa, Tonorpadus u T. 1.). Yys-
CTBUTEIFHOCTH YEJIOBEKA K TEITy 3aBHCHUT HE TOJBKO OT TEMIIEPATyphl U BIAKHOCTH BO3/yXa, HO M OT
CKOpOCTH BeTpa. B KoHIle nccinemoBanns ObLT clieNaH BBIBO, YTO KIUMaT bypabast 1 MeCTHBI MUKPO-
KJIMMAT Pa3HBIX MECT MOAXOIUT JIJIsl BCEX, KTO TPUE3KAET B ITOT PETUOH IS 03/I0POBJICHUS U OT/bIXA.

KuroueBsble ci1oBa: KIMMAaT, MUKPOKJINMAT, METEOPOJIOTHUECKast CTaHIH, JTaH{IadT, KiInMaTH4e-
CKHMe TIOKa3aTelH, peKpearus, Topbl, 03epa, KypopT.

THE MIKROCLIMATE OF BURABAY — THE MIRACLE OF KOKSHE
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Abstract

The analysis of data from meteorological stations installed in the state national natural Park "Burabay"
was carried out to determine the microclimate in various parts of Burabay and to study the impact of
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landscape elements on the local microclimate. Data taken from three points: Zhukey, Shchuchye and
Maloe Shchebachye have shown that the microclimatic conditions of Burabay are various in different
places, and the reason for the impact on the climate is the influence of local landscape elements
(rocks, vegetation, forests, lakes, topography, etc.). Human sensitivity to heat depends not only on the
temperature and humidity of the air, but also on the wind speed. At the end of the study, it was concluded
that the climate of Burabay and the local microclimate of different places is suitable for everyone who
comes to this region for health and recreation.

Key words: climate, microclimate, meteorological station, landscape, climatic measures, recreation,
mountains, lakes, resort.
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AHHOTALMSA

OpHUM W3 MTEPCTIEKTHBHBIX PETHOHOB PAa3BUTHS XJIOTIKOBOJCTBA B PeCITyONMKe siBisgeTcss MakTtaa-
PaNbCKU MacCHB, TUIONIAIh OPOIIAEMBIX 3€MENb B HACTOsIIEe BpeMs 37iech cocTaBisieT 154,0 Tric.Ta,
13 HUX B HEYJIOBJIETBOPUTEIEHOM YKOJIOTO-METHOPATUBHOM COCTOSIHUM HAXOIATCs 98 ThIC.Ta 3eMeTb.

[Ipobaema GOpPHOBI ¢ 3aCOTICHIEM OPOIIAEMBIX 3eMENb TPEOYET B HEOTIIOKHOM PEIICHUH PsJia BO-
IIPOCOB, CBSI3aHHBIX C COBEPIIEHCTBOBAHNEM KOHCTPYKIIMH KOJUIEKTOPHO-IPEHAXKHBIX CHCTEM U OITH-
MH3AITUH €€ TapaMeTpoB (MEXKIPEHHOE PACCTOSHUE U TIIyOHHA 3aJI0’KCHUS).

Pemenwne sToro Bompoca 3aBUCUT OT LEJIOTO Psiia 00CTOSITENHCTB, KaK OT €CTECTBEHHBIX YCIOBHUH,
TaK W UCKYCCTBEHHBIX (pakTOopoB. K ecTecTBEHHBIM YCIOBHAM, BIHSIOMIMM Ha TIyOMHY 3ajeraHus
TPYHTOBBIX BOJ, OTHOCUTCS BO3MOYKHAsI BEJIMUMHA MTPUTOKA BOJBI B JIPEHBI, 3aBUCAIIAS OT JIUTOJIOTH-
YECKOTO CTPOCHHS MOYBOTPYHTOB M UX BOJTHO-(DM3MUYECKUX CBOWCTB, THAPOTEOJIOTUUECKUX YCIOBUI
BKJTIOUAIONIVX TITyOWHY 3aJIeTaHns, BOAOOOMIBHOCTh M MOITHOCTH BOJIOHOCHBIX TOPU30HTOB, HATHMYUS
BOJIOYIIOpPa, BOJOIPOHHUIIAEMOCTH ITOKPOBHBIX U MOACTIUIAOMHUX ci1oeB [1-8]. K uckyccTBeHHBIM (ak-
TOpaM OTHOCSTCSI TaKHe, OT KOTOPHIX 3aBUCUT TEXHUYECKast BOZMOKHOCTb OCYIIECTBICHUS HamOosee
3¢ hexkTHBHOI padOTHI ApeHaka MPU HAUMEHBIINX 3aTpaTax Ha €ro CTPOUTEIHCTBO, C YIETOM MaKCH-
MaJbHOTO MCIIOIb30BAaHNS TIOBEPXHOCTHBIX U MOA3EMHBIX BOA. 3arIyOsieHHs pETYIUPYIONUX APEH To-
3BOJISIET YBEIMUUTh PACCTOSTHUSA MEXIY APEHAMH, OJHAKO TO YCHINBAET HEPABHOMEPHOCTH BOJHOTO
1 COJIEBOTO PEKMMOB ITOYBOTPYHTOB Ha OPOIIAEMBIX 3EMIISX.

KutoueBble cjioBa: TpyHTOBBIE BOJBI, KOJUIEKTOPHO-APEHAKHBIE CHCTEMBI, OOPHOBI C 3aCOIEHUEM
OpOIIIAEMBIX 3€MeJlb, 3aCOJICHHE MT0YB, YPOKAWHOCTh, MHHEPATU3aIUs TPYHTOBBIX BOJ, XJIOMOK, CKBa-
JKUHBI, IPCHAKHBIE KaHAIIbI, BOJIOMEPHBIE PEHUKH.

Beenenue

Ha opocurensubix cucremax Kazaxcrana Jnst uzydenuss SGQGEKTHBHOCTH OTKPBITOTO
IIHPOKOE PACTIPOCTPAHEHHUE TIONYYHIT OTKPBITHI TOPU30HTAJIBHOIO U BEPTUKAIBHOIO ApPEHaXa U
TOPHU3OHTAJBHBIN JpeHak. Bompocamy wu3yde- TEXHOJOTHM PETyIUPOBAHUS MEIMOPATUBHOIO Pe-
HUsE 1 0OOCHOBAaHHS CHCTEMATHYECKOTO JpeHa- KUMa opollaeMslx 3emeib B 2018-2019 roasl, o
Ka Ha opomraeMbiX 3emisix 3anumanuch A.I.Pay 3amanuto MCX PK no roc6roxerHol mporpaMme
[1], B.A.Kananraes [2], ©.®.Bruumnonasckuii [3], Obla mpoBeeHa KOMITIEKCHAsT HayYHO-HUCCIEI0-
P.K.Bek6aes [4], C.J[.Maraii [5], JL.B.Kpyrios [6] Barenbckas padora no teme: «HayuHo-TexHOIIO0-
u apyrue. B aTux paborax 0TMEYEHO, YTO OJHUM I'MUECKOe OOOCHOBAaHHE 10 PALMOHAIBHOMY MHC-
U3 BKHEHIIMX BOIMPOCOB TPH MPOEKTHPOBAHWH  I10Jb30BAHUIO BOJHBIX PECYPCOB IIPU YBEIUUEHUU
U CTPOUTEIBCTBE TOPU3OHTAIBHOTO JpeHaka sB-  IUIOIIAAEH PEeryJsipHOro U JMMAaHHOI'O OPOLICHUS
JISIETCST OTIpEieIeHHe ONTUMAIBHOM TITyOHHBI €ro 110 BCEM BOJOXO03HCTBEHHBIM OacceiiHaM Peciry-
3aJI0KeHUS, C KOTOPOil CBsi3aHbI YpoBeHb rpyHTO-  Onmku Kasaxcran no 2021 rozxay.
BBIX BOJI, MEX/JIPEHHOE pPACCTOSHUE, yNelbHas U B MakrtaapanbCKOM MacCHBE Ha OPOIIA€MbIX
o01mast MPOTSHKEHHOCTh JPEHaKHON CETH. 3eMJISIX OTKPBITBIE TOPHU3OHTAJIBHBIE JIPEHBI 3a-
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MPOCKTHPOBAHBI B OCHOBHOM C MEXJIPEHHBIM pac-
crostareM 300 u 400M ¥ TITyOMHON UX 3aJT0KCHUS
1,5-1,6m. Ilo manaemM @.D.Bremmmonsckoro [3],
P.K.bexbaesa [4], C.JI.Maraii [5] u ap. maHHbIE
TapaMeTpbl He OOeCIeYMBAIOT OJArONMPHUATHOTO
9KOJIOTO-METHOPATUBHOTO COCTOSIHHS  OpOIliae-

MartepuaJibl 1 MeTOAUKA NCCIeI0BAHUI

[loneBble OMBITHI MO H3YYEHUIO MapaMeTpoB
OTKPBITOrO TOPU3OHTAIBHOTO JIpeHaxa U dpdex-
TUBHOCTH €ro padOThl NMPOBOAWINCH HA TEPPH-
TOPUH CENbCKOTO OKpyra «Hypibibaes» Ha 6-oM
CeBOOOOPOTHOM Y4YacCTKe, CI0KEHHOH aJullOBHU-
aJIbHO-JTyTOBBIMU  CE€PO3EMaMH, CPEJHETO MeXa-
HHYECKOTO COCTaBa, cocTaBisromumu 0oaee 70%
Bcell TeppuUTOpUM MakTaapalbCKOro MaccHBa.
[Tnomane omneiTHOTO y4yactka 8,9 ra (puc.l).

HccnenoBanusaMu paccMaTpUBaINCh CIIETYIO-
1€ BapUaHTBHI:

Bapuant 1 — oTKpBITHII TOPU30HTANIBHEIN pe-
HaX ¢ MEXApPEHHBIM pacctosiuueM 400M, rioyou-
Hoit ux 1,2-1,3M, IpPOU3BOJICTBEHHBIN YYacTOK,
KOHTPOJIB;

Bapua#nr 2 - oTKpBITBII TOPU3OHTANIBHBIN JIpe-
HaXX C MEXIPEHHBIM paccTosiHueM 200M, TimyOonHa

MBIX 3€MeJlb, T.C. IPOUCXOHUT MOJHITHE YPOBHS
TPYHTOBBIX BOJ| BBIIIE «KPUTHYECKOTOY» TOJIOXKE-
HUSI, BTOPUYHOE 3aCOJICHHE OpPOIAeMbIX 3EMEllb,
CHIDKEHHE TI0JIOPO/INS TIOYBOTPYHTOB M YPOXKaKi-
HOCTH KYJIBTYp XJIOITKOBOTO ceBooOopoTa [6].

3ajioxkeHus - 1,9-2,0 m.

BapuaHT 3 — OTKpBITBIN TOPU30HTANIBHBIHI Ape-
HaX ¢ MeXKIpEeHHBIM paccTossHueM 400m, riryOnHa
3aJiokeHus - 1,9-2,0M.

PexxuM M nuHaMuKa ypOBHSI TPYHTOBBIX BOJ
Ha OIBITHO-TIPOM3BOJCTBEHHOM y4actke (OIIY)
H3yYAINCh IO NBE30METPaM - CKBXHUH MO Me-
toguke Poccuiickoro Hay4HO-HCCIIEI0BaTEIb-
CKOTO MHCTUTYTa THIPOTEXHHKH W MEIHOPALUH
[7-15]. C aroit nensto Ha OITY ObUTH yCTPOEHBI
JBa cTBOpa CKBakKMH. OJMH 110 HANPABJICHHUIO OC-
HOBHOT'O YKJIOHAa MECTHOCTH, apauIeIbHO KaHal
«J1oCTBIKY, Apyroi — nepneHauKyIsipHo emy. Bee
CKBA)XKHHBI IMEJIN KPBIIIKH 1 ObLIIM IPOHYMEpOBa-
HBI, HOMEP CKB)XHHBI ObUI HaMKCaH Ha 00CcaTHON
TpyOe M Ha KpbIIIKE, ONpPEAeTICHbl a0COIIOTHBIE
OTMETKH yCThEB CKBaKUH U TIOBEPXHOCTHU 3EMJIH.
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Habmoennst 3a ypoBHEM TPYHTOBBIX BOJI TI0
CKBKHHAM TMPOBOAMIINCH B TEYCHHE BCETO TOJa.
[Ipu BBIpammBaHWM XJIOMKA W JIIOIEPHBI, B OPO-
CUTENBHBIA TEePHOMA, HAONIONEHUS 3a YPOBHEM
TPYHTOBBIX BOJ MPOW3BOIMIN OJMH pa3 B MEHTA-
ny. B oceHHe —3UMHUI NepuoJi 3aMepbl 1O CKBa-
JKUHAM TPOBOAMIINCH pa3 B Mecsl. HaOnronenuns

OcHoOBHBIC pe3yabTAThI HCCJIEAOBAHUI H

HX 00CyxK/IeHune

WccnenoBanus mokasaid, 4TO XapaKTepHOU
YepTON pesKuMa ypOBHS TPYHTOBBIX BOJ Ha OIIBIT-
HO-TIPOU3BOJICTBEHHOM YYacTKe SIBJIETCS SICHO
BBIPAKEHHAsI CE30HHAs LIMKJIMYHOCTh. B rogoBoM
paspese OTMe4aeTcs TPU [IEpUOoa: BO BpeMsl IIpo-
MBIBKH — PE3KUI NMOJABEM I'PYHTOBBIX BOJ U CMBI-
KaHHA TOA3EMHBIX BOJ| C OPOCUTENIBHOM BOJOM,
BEreTAllMOHHBIN — C MOABEMOM YpPOBHS TPYHTO-
BBIX BOJ BO BpeMsl TIOJIMBOB, KOT/Ia HAa MIOBEPXHO-
CTH OpOIIaeMbIX Y4acTKOB M B KaHajax MOJep-
JKUBAETCsSl YPOBEHb BOJBI B OCEHHE-3UMHUH — CO
CIaJIoM YPOBHS IPYHTOBBIX BOJ, KOT'JIa HA OPOCH-
TENBbHOI CETH BOJIa OTCYTCTBYET.

Jlo nauana mpomsbiBku Ha OIIY rpyHTOBBIE
BOABl 3aneranu Ha riayoune 1,3-1,5Mm. Pexum
IPYHTOBBIX BOJ 3aBUCEI OT IPUPOTHBIX (haKTOPOB
(cHer, TOb) U CKJIAJBIBAETCS MO THPOT€O0JIOTU-
YECKOMY THIy M MOJTHIY KOMIIEHCHPOBAaHHOIO
BHYTPUIIOUYBEHHOI'O0 HCHAapeHus, TpaHcNupanuen
1 OTTOKOM.

Pexum rpyHTOBBIX BOJ Ha OPOIIAEMBIX 3€M-
J5IX OOYCIIOBIIEH COBOKYMHOCTBIO ACUCTBYIOIIMX
Ha Hero (akTOpOB U MPOSIBISIETCS MO Pa3HOMY
IIpU pa3iIMyHBIX MapameTrpax (MeXIpEeHHOEe pac-
CTOsIHME, TIyOuHa WX 3ajoxenusi). st Bcecto-
POHHEr0 M KOMIUIEKCHOTO H3Y4YEeHHs pexXHuMa
IPYHTOBBIX BOJ, IPEXAE BCEro, JOJKHBI OBITh
YUTEHbl E€CTECTBEHHBIC (AKTOPBI, M3MEHSIOIINE
JTUHAMHKY YPOBHS TPYHTOBBIX BOJl BO BPEMEHU: B
KaKJIOM KOHKPETHOM CJIydae BBIIEIECHBI U3 BCEX
BO3MOXHBIX (PAKTOPOB TJIaBHBIE M BTOPOCTEIICH-
HBbI€, BBISICHEHO MX BIIUSHHUE Ha PEKUM IPYHTOBBIX
BOJ.

B mnepuon mnepBoHavyambHOrO 3aTOIUIEHUS
npombIBaeMbIX yuacTkoB Ha OITY naGmiogaercs
PE3KO BbIpaKEHHAsA U OBICTPO 3aKaHUMBAIOIIASICS
(aza mpoMavyMBaHUs BCEW TOJILU 30HBI adpalluu
1 CMBIKaHHE TPYHTOBBIX BOJI C UPPHUTAL[IOHHBIM.
Ha ocHoBe naGmoneHuii 3a pakTHYECKUM pPEXU-
MOM TPYHTOBBIX BOJ C IOMOILIBIO Pa3HOTITYOHH-
HBIX CKa)KHH-TIbE30METPOB C HayajaoM MPOMBIBKU
IPYHTOBBIE BOJbI IPHOOPETAIOT HATIOPHBIN Xapak-
Tep CHHU3Y BBepx. Uepes Tpu JHA MOCIE 3aTOILIE-
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3a YPOBHEM BOJBI B OPOCHTETLHBIX U IPCHAKHBIX
KaHaJIax TIPOBOIMIINCEH IT0 BOJOMEPHBIM pEHKaM B
T€ YK€ CPOKH, UTO U IO CKBAKUHAM. YUET IMOJaun
BOJIBI, APEHAXHOTO CTOKA MTPOBOIMIICS ITyTEM 3a-
MEpOB pacxojla Ha CHEIHaIbHO 000pyIOBaHHBIX
THAPOMETPUUSCKHUX CTBOpaX, BEPTYIIKaMHU U Tpa-
nenuogadbHEIMHU BogocauBamMu A .M. MiBaHoBa.

HUS YEKOB YPOBEHb I'PYHTOBBIX BOJl yCTaHAaBJINBA-
€TCsI OKOJIO MIOBEPXHOCTH 3EMIIN.

[locne cMbIKaHMsI TIOBEPHOCTHBIX OPOCH-
TEJbHBIX BOJl C TPYHTOBBIMH, O] 3aTOIIEHHBIM
Y4acTKOM CO3/Ja€TCsl CIJIOLUIHOE BOJHOE TEJO,
BEPXHsAA MOBEPXHOCTH KOTOPOTO — YPOBEHB BOJBI
Ha MPOMBIBAEMOM YYacTKe, HHUKHEE — BOAOYTIOP-
HOE JIOXKe TPYHTOBBIX BoX. Ilpu sTom Habmroxa-
€TCsl HENOCPEICTBEHHAs CBA3b Mb30METPUYECKO-
IO JaBJI€HUS] B TPYHTOBBIX BOAAX C FOPU30HTOM
BOJIbI Ha MPOMBIBAEMOM YYacCTKE U BEPTUKAIBHOU
¢uibTpanyend, KoTopasi COXpaHseTcsl 10 KOHLA
MIPOMBIBHOT'O TIEPHO/IA.

HekoTtopoe cHMKEHHE YpOBHS T'PYyHTOBBIX
BOJ ITPOUCXOAMT B MEPUOJ MEXKIY TaKTaMH IIPO-
MBIBKH, KOT/Ia HA IPOMBIBAEMbIE YUaCTKH BOJa HE
nojaercs. Mexay TakTaMH HPOMBIBKM YPOBEHb
rpyHToBbIX Bog Ha OITY mpuoOperaer Gonee cra-
OMIbHOE TMOJIOXKEHHUE, pacloiarasch Ha riyOuHe
20-40 cM OT MOBEPXHOCTH 3EMIIN.

Crniag ypOoBHSI IPYHTOBBIX BOJI OCTIE IPOMBIB-
KM MIPOUCXOANT MEAJICHHEE [0 CPAaBHEHMIO C €ro
noabeMoM. CKOpOCTb CHajia ypOBHSI TPYHTOBBIX
BOJ TIOCJIE€ MPEKpAIIEHUs] TPOMBIBKH 3aBUCHT OT
MEXIPEHHOTO PACCTOSHUSA, TO €CTh OT APEHHHUPO-
BaHHOCTH TeppuTopuu. HanGonpmas HavanbHas
CKOpPOCTh CIlaJja OTMEYAeTCsl Ha BTOPOM BapHaH-
T€, T.€. Ha y4acTKaX OTKPBITOr0 TOPU30HTAILHOTO
JpeHa)xca ¢ MEeXAPEHHbIM paccTossHueM 200m-15-
20cm/cyT, HaUMEHbBILAs Ha IEPBOM BapHaHTe IpU
MeXapeHHoM paccrosHun 400m- 8-9,5 cm/cyt
(puc.2).

Ha onbitHOM ywactke B 2019 rogy Bo3zaemnsl-
BaJICsl XJIONTYaTHUK. B BeceHHmii nepuop nepes Ha-
4aJIoM M0CEBa, TPYHTOBBIE BOJIbI HAXOJWINCH Ha
riryoune 1,1-1,5 M B 3aBUCHMOCTH OT pacCTOSTHUS
OTKPBITOT0 TOPU30HTAILHOTO ApeHaxka (B=200 m,
B=400 M) u rnyoun 3amoxxenus (H=1,8-1,9 m).
[Ipn monuBe xJIOMUaTHUKA MPOUCXOIUT MOABEM
YpOBHS TPYHTOBBIX BoA. YUepe3 3-5 nmHell mocne
[10JINBA TPYHTOBBIE BOABI JOCTUTAIOT MaKCUMaJIb-
Horo nonoxeHus, T.e 0,7-0,9 M oT moBepxHOCTU
3emau. BenmunHa mogbeMa ypoBHSI TPYHTOBBIX
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BOJI TECHO CBsI3aHa C MOJMBHOU HOpMoOM. [Ipu mo-
muBe HOpMmo# 700-800 Mm3/ra, TPYHTOBEIC BOIBI
MTOAHUMAIOTCS Ha 45-55 CM M yCTaHaBIMBAIOTCS
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Ha rimyoune 70-80 cm, a mpu Hopme 900 -1100 m3/
ra mogHuMaroTcs Ha 50-60 ¢cM U yCTaHaBIIMBAIOT-
cs Ha TiryonHe 60-70 cM OT TOBEPXHOCTH 3EMJTH.
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Pucynok 2 - CKkopocTb CHUKEHHS yPOBHS IPYHTOBBIX BOJI HA YYaCTKaX OTKPBITOTO
TOPU30HTAJIBHOTO ApEHaXKa

[Ipu monmBe XJIOMYaTHUKA MOJBEM YPOBHS
IPYHTOBBIX BOJ 3aBHCUT OT IOJMBHOH HOPMBI U
MEXJIPEHHOI0 paccTosiHus. B pa3pese Bereranu-
OHHOTO NEPHO0/ia TUHAMUKA TPYHTOBBIX BOJI UMEET
YEeTKO BBIPAKCHHBIC MUKHU IMOABEMA, IPUYPOUCH-
HBIC K MOJIMBAM XJIOITYaTHUKA Ha ONBITHOM y4acT-
ke. B MeXnonuBHOW NEpHOA T'PYHTOBBIE BOJbI
oJ1 ACUCTBHEM PabOThI JpEHa)Ka OITyCKAIOTCS 10
ucxonHou rayounsl. Ilocne npekpamenus: nonu-
Ba XJIOMMYATHUKA MPOUCXOAUT CHUKECHHS YPOBHS
IPYHTOBBIX BOJA. OCHOBHYIO pOJIb B CHUKEHHUU
YPOBHSI TPYHTOBBIX BOJ MIPAIOT MapaMeTphl OT-
KpBITOTO TOPU30HTAIBHOIO ApeHaxa. lloHmxke-
HUs TpyHTOBBIX BoJ npu B=200 mpoucxoaur 3a
8-9 cyToK, ckopocTh CHMKeHHs gocturaer 25-30
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CM/CYT B HA4aJIbHBIN MIEPHO/L, & 3ATEM IIOCTEIICHHO
3atyxaer (puc. 3).

[Ipu MeXapPEeHHOM PACCTOSIHUM OTKPBITOTO T'O-
puzoHTanbHOrO ApeHaxa B=400 M, u H= 1,9-20m
cKopocTh cHkeHusi coctasisiet 0,15-0,20 cm/
cyT, a 3a 15-18 cyTok nocturaer MCXOAHOIO IO-
JIOKEHUS.

AHanu3 JUHAMHUKA YPOBHS TPYHTOBBIX BOJ
MOKAa3bIBACT, YTO IPYHTOBBIC BOJbI UMEIOT YETKO
BBIPXKECHHYIO CE30HHYIO PUTMUYHOCTD, AMILIUTY-
Jla ux kojeOaHuit u3mensercs B npeaenax 1,2-1,4
M. Camblil BBICOKHI ypPOBEHb COOTBETCTBYET IIC-
pUOAY MPOMBIBKUA M OPOILICHUIO XJIOMYATHUKA, a
HU3KUHN - OTHOCHUTCS K MEXIIOJIUBHOMY MEPUOTY.
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Pucynok 3 — CHmKEeHHE yPOBHS TPYHTOBBIX BOJI ITOCJIC TPOMBIBKH B 3aBUCUMOCTH OT MEXJIPEHHOTO
paccrostau (1- SKCTIepUMEHTaIbHBIC TAaHHBIC, 2- pacUeTHBIC JaHHBIC)

Ha mouBax oOIBITHOTO y4daCTKa, HMCHOIINX
OoJbIIOE MCXOJHOE COAEPIKaHHE COJeH, mocie
IIPOMBIBKY IPOU3OLIIO YBEIUYCHUE MUHEPAIIU-
3allud TPYHTOBBIX BOJ 3a CUCT BbLIMbIBaA coyen
q)HJII)TpaHI/IOHHI)IMI/I BOAaMH U3 IIOYBOI'PYHTOB
30HBI a3paluu. B mepuo1 Bo3enbIBaHNS KYJIBTYD
XJIOIIKOBOT'O CEBOOOOPOTA HAOJIIOJACTCS ONPECHE-
HHE BEPXHETro CJI0sl IPYHTOBBIX BoJ. [Iporecc pac-
COJICHHA T'PYHTOBBIX BOJ MNPOTCKACT 3HAYUTCIIb-
HO MEJUICHHEEe, YeM PacCOJICHHE ITOYBOIPYHTOB,
OIPECHEHHE, MPHU KOTOPOM pecTaBpallus 3acolie-
HUA HEIIaCHa, MOXKET 6I)ITI) AOCTUTHYTA JIMIIb ITPU
XOpoIno padoTaromieit apeHaxHoi ceru. Mcxon-
Hasi MUHEpaJIn3alusa I'pyYHTOBBIX BOJ Ha OIIBITHO-
MIpOU3BOJACTBEHHOM YYAaCTKE J0 HadaJla IIPOMbBIB-
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ku cocrapisiia 4,45-5,62 r/n. Ilocine mpoMbIBKA
nouB OIlY muHepanuzanus TpyHTOBBIX BOJ| Ha
BCEX BApUAHTAX YBEIMYMJIACH. YBEJIUYEHHE KOH-
LIEHTPAIUU COJIel B TPYHTOBBIX BOJIaX IPOMCXO-
JIAT 32 CUET HHQHUIBTPALIMOHHBIX BOJI, BCICACTBUE
BBIHOCA COJIEH M3 30HBI a’3pallMy MOYBOIPYHTOB.
[locne ronma BO3/ENBIBAHUS XJIOMYAaTHUKA MH-
Hepanu3alus TPYHTOBBIX BOJ B 3aBHCHMOCTHU
OT MapameTpa JpeHaka COCTaBWJIa: Ha y4acTKax
OTKPBITOTO TOPHU3OHTAIBHOTO aApeHaxka 400M u
H=1,2-1,3M (KOHTpoOJb) MHUHEpaTU3aLUs TPYH-
TOBBIX BOJI YBEJIUYMIACh 10 7,38 I/, HA BTOPOM
BapuaHTe — CHU3WIACh J10 4,45 1/, HA TpeTbeM
BapHaHTE — HE U3MEHUJIACh.
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3akiaoueHue

JpeHUPOBAaHHOCTh  OPOCHUTENIBHBIX ~ CHUCTEM
MakTaapaabCKOro MaccuBa OIpENeNseTcs mnapa-
MeTpaMH JApeHa)xa, TO €CTb MEXIPEHHBIM pac-
CTOSTHMEM U TI1yOMHOMN uX 3ajoxeHus. CyecTBy-
IOLIME MapaMeTpbl OTKPHITOTO TOPU3OHTAIBLHOTIO
npeHaxa (MexapeHHoe paccrosHue 300-400m,
H=1,2-1,3m) B pe3ynbTaTe OILIBIBAHUS OTKOCOB
1 3aWJICHHs] KaHAJOB, CIIOCOOCTBYET OTBOAMT 3a
BereTanuoHHbIN nepuona 2,8-1,9 Teic. M3/ra, 4To
HEIOCTATOYHO AJISl MOAJEPKAHUS ONTUMAIbHOIO
MEJIMOPATUBHOTO COCTOSIHHS OPOIIAEMBIX 3€MEllb.
Jist mpeqoTBpaLeH s IPOLIECCOB BTOPUIHOTO 3a-
COJICHHUS 3€MeJNIb M CHIKCHUSI YPOBHS TPYHTOBBIX
BOJI HIDKE «KPUTHYECKOT0» YPOBHS OOBEM Ipe-
Ha)KHOTO CTOKa C OpallaeMbIX YYaCTKOB OJDKEH
ObITh He MeHee 4,5-5,0 Teic. M3/ra, KOTOpHIi 00e-
CIIEYMBAETCS TPH MEXIPEHHOM PACCTOSIHUU OT-
KPBITOTO TOPU30HTAIBHOTO peHaxxka 200M u rity-
ouHe ux 3ayoxenusa H=1,8 -1,9m.

I'pyHTOBBIE BOIOBI HAa OPOLIAEMBIX 3EMJISIX
HMMEIOT YE€TKO BBIPa)KEHHBIM CE30HHBIN XapakTep.
B ronosom pazpese oTmeuaeTcs Tpu epuoa: npu
IIPOMBIBKE YEKOB HAOJIONACTCSA PE3KO BBIPAXKEH-
Hasi ¥ ObICTPO 3aKaHUMBarouecs ¢a3a MpoMadu-
BaHUsI BCEH TONIIM 30HBI a’3palid M CMBIKAHUS
IPYHTOBBIX BOJ C HPPUTALIMOHHBIMH; BETETALlMOH-
HBIH — C IOJJbEMOM YPOBHS TPYHTOBBIX BOJI, OCEH-
He-3UMHUH ¢ ux cragoM. CKOpocTh cliafa ypoBHS

IPYHTOBBIX BOJ IIOCJIE OPOCHUTEJIHOIO Iepuoja
3aBHUCHUT OT APEHUPOBAHHOCTU TEPPUTOPUHU U CO-
CTaBJISIeT Ha yyacTke neporo Bapuanrta - 0,10-
0,16 cm/cyT, a Ha BapuaHTe 2 U 3 COOTBETCTBEHHO
0,45-0,50 u 0,25-0,30 cm/cyt. I'pyHTOBBIE BOMBI
oryckarorcsi Ha Timyouny 1,0 M Ha 2 u 3 Bapuan-
tax 3a 8-9 cyr u 15-16 cyT COOTBETCTBEHHO, a
Ha MPOU3BOJACTBEHHOM yudacTke — 3a 20-21 cyrT.
MuHepanu3auusi pyHTOBBIX BOJ B IEPHOA IPO-
MBIBKHM IOYBOT'PYHTOB OIIBITHOI'O Y4aCTKa Ha BCEX
BapuaHTax yBenuuuBaetrcs or 4,58 mo 9,0-10,2
/1. YBeneueHne KOHIEHTPALUH COJIei B TPYHTO-
BBIX BOJaxX MPOUCXOIUT 3a CUET MH(PUIBTPALMOH-
HBIX BOJI, BCIIEJCTBUE BBIHOCA COJICH M3 30HBI a3-
paunu nouBorpyHToB. [locie roga Bo3nespIBaHus
XJIOMYaTHUKA MUHEPAJIN3alysi TPYHTOBBIX BOJ, B
3aBUCUMOCTH OT MEXIPEHHOTO PACCTOSIHUS U Ty~
OMHBI UX 3aJI0KEHUSI COCTABWIIA: Ha 2 BapHaHTE
— 4,15 r/n, na 3 BapuanTte - 4,80 /11 ¥ KOHTpOIIE
- 7,38 /1.

B 3akmiouenue, 1 NpeAoOTBpAILECHUS sIBJIE-
HUH, CBA3aHHBIX C 3aCOJCHHUEM OPOILAEMbIX 3€-
MeJlb, HEOOXOAMMO MEPEHTH K CTPOUTEIbCTBY
3aKPBITBIX TOPU3OHTAJIBHBIX BEPTHKAJIBHBIX KO-
JIOJLIEB B CBSI3U C HU3KUM APEHAXHBIM 3G HEeKTOM
OTKPBITOIO TOPU30HTAIBHOIO JpeHa)ka, TaK Kak
OH MMEET T'OPU30HTAJIbHBIA U HAKJIOHHBIN Xapak-
Tep.
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Tyiiin.

By xympIcTa KejieHeH ApeHaxpl kobayay, caly Ke3iHIe MaHbI3[BI MacenenepiH Oipi sxep
acCThl CYJIAPBIHBIH JICHT€Hi, IPeHaX KEINICIHIH YIIeCTIK KOHE JKANITbI Y3bIH/IbIFbIHA 0ailIaHBICTHI OHBIH
CaJTBIHYBIHBIH OHTAMIIBI TEPEHIITIH aHBIKTAy OOJIBII TaObLIAIbI.

AUIBIK KOJCHEH IPEeHAX/IbIH ITapaMeTpIIepiH KoHE OHBIH KYMBICHIHBIH THIMILUTITIH 3epTTey O0H-
BIHINIA JaJIANBIK TOXKipuOe xKyMbicTaphl MakTtaapan maccuBiHiH, "Hypipi0aeB" aybUIIbIK OKPYTiHIH
ayMarbIHIA KYPTi3LUII.

Cyapy Ke3eHiHEH KeWiH JKep acThl Cylaphl IEHIeHiHIH TOMEH/IEY JKbUIAAM/IBIFbI ayMaKThIH IpeHa-
JKbIHA OalTaHbBICTHI: OipiHINI HYCKAaHBIH ydackecinzae - Toymirine 0,10-0,16 cM, anm 2 sxoHe 3 HYcKana
tuicinme Toymirine 0,45-0,50 sxxone 0,25-0,30 cm Kypaiiasl. XKep acTbl cynapsl 2-11i Hyckaaa 8-9 Toymik
immieme, 3-mi Hyckana 15-16 Toymik, an eHaipictik yuackeae - 20-21 toymnik imiage 1,0 M TepeHIiKke
Tycei.

Kep acTel cynmapbIHAars! TY3/1apAbIH MIOFBIPIIAHYBIHBIH YIIFAIOBI TOIMBIPAK TOIBIPAKTAPBIHBIH adpa-
[Msl alMarbIHaH TY3Jap/IbIH KeTyiHe OalaHbICThl HHPMIBTPAIUSIBIK CyIap eceOiHeH xypeni. Makra
OCIpreHHEH KeWiH jKep acThl CyJIaphIHBIH MUHEPAIIaHYbl apaliblK KAIIBIKTHIKKA KOHE OJapAblH OpHa-
nacy TepeHjirine OaimaHbIcTh: 2 HycKana — 4,15 /1, 3 Hyckana - 4,80 1/t )xoHe Oakpiiayna — 7,38 /1
KYpaJibl.

KopbITeIHABLTAN Kelle, CyapMallbl )KepIIep/IiH TY3JaHybIMEH OaillaHbICThI KYOBUTBICTAP IBIH aJIBIH
aiTy YIIiH allblK KOJJICHEeH IPEeHAXIBIH TOMEH JIPEHAXIBIK dCepiHe OaiIaHbICTHI KaObIK KOJIJIEHEeH TiK
KYJBIKTap/Ibl caTyFa Kelly KaXeT, OUTKeHI OJ KOJJCHEH KoHe Kell0ey CUIaTKa ue.

KinrTik ce3mep: xep acThl Cynapbl, KOJUIEKTOPIBIK-APEHAKIBIK KYHEIep, CyapMalbl KepiaepIiH
TY3aHybIHA KapChl KYpec, TOMBIPAKTHIH TY3/1aHYybl, OHIMILTIK, )KE€P aCThl CYJIapbIHBIH MUHEPAJIaHYHhI,
MakTa, YHFbIMaJIap, JpeHaXX KaHaJIaphl, Cy OJIIETill perKanap.
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Abctract

In this paper, one of the important issues in the design of horizontal drainage, construction is the
water table, determining the optimal depth of its construction, depending on the share and total length
of the drainage network.

Field experimental studies on the parameters of open horizontal drainage and its efficiency were
carried out on the territory of the Maktaaral massif, rural district "nurlybayev".

The rate of decrease in the ground water level after the irrigation period depends on the drainage of the
territory: on the site of the first option — 0,10-0,16 cm per day, and in the 2nd and 3rd options-0,45-0,50
and 0,25-0,30 cm per day, respectively. Ground water is lowered to a depth of 1.0 m in the 2nd version
for 8-9 days, in the 3rd version for 15-16 days, and at the production site - for 20-21 days.

An increase in the concentration of salts in groundwater occurs due to infiltration waters due to the
outflow of salts from the aeration zone of soil soils. The salinity of groundwater after cotton cultivation,
depending on the intermediate distances and depth of their occurrence, was: in 2 variants — 4,15 g/, in
3 variants — 4,80 g/l and in the control — 7,38 g/I.

Finally, to avoid the phenomena associated with salinization of irrigated land, it is necessary to
switch to the construction of closed horizontal vertical wells due to the low drainage effect of open
horizontal drainage, since it has a horizontal and inclined character.

Key words: ground water, collector and drainage systems, control of salinization of irrigated lands,
soil salinization, productivity, groundwater mineralization, cotton, wells, drainage channels, water
measuring rails.
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Abstract

The article presents the results of studying the phytosanitary state of rapeseed on ordinary chernozems
of the forest-steppe zone of Akmola region. The species composition of pests was determined, the
article deals with the following pests: cruciferous rape beetle, turnip sawfly and cruciferous bug. The
dynamics of their distribution within the framework of the use of insecticides against these pests is
given, in connection with which the biological effectiveness of the products was calculated and effective
options were determined. Against rapeseed pests Decis Expert EC, Zolone 35% EC, DanadimPowerEC
in the course of using the products, effective ones have been identified. According to the biological
effectiveness of insecticides used against pests, the productDecis Expert EC showed good results agaist
all pests. The cruciferous rape beetle was 85.7%, in the turnip sawfly -93.5%, in the cruciferous bug
-81.9%. The minimum biological effectiveness was observed with the use of the productZolone 35%
EC. During the years of research, the high yield of the crop was demonstrated by variants in which
the productDecis Expert was used. The results of analyzes carried out in the field and in the laboratory
are also shown. High indicators were shown by the germination energy and laboratory germination of
rapeseed culture.

Key words: Rape, canola, phytosanitary condition, yield, sowing time, biological efficiency,
expertise, pest, weather conditions, cruciferous.

Introduction

Rape is a versatile crop. Occupies vast sown based on them have occupied an important place
areas, about 9-12% of the total oilseed crops in the among consumer products in recent years. They
world. The main regions of the world to produce are a source of raw materials for many types of
rapeseed are Asia - 46.8% of world production, food products. Currently, the government of the
Europe - 30.3%, North America - 19.2%. Today, Republic of Kazakhstan is taking measures to
rapeseed as an oilseed crop is especially widely increase the sowing volume of oilseeds in order to
cultivated in natural zones, where most oilseeds produce sufficient raw materials for the production
always and not everywhere ripen. of vegetable oil to the extent that it meets the

Rape is a crop with great potential. The needs of the domestic market [1]. To address
increase in rapeseed production will provide the these issues, the Government of the Republic of
population with vegetable oil, animal husbandry Kazakhstan has implemented the state program
with vegetable protein, and industry with annually "Program for the development of the industrial
renewable products for the production of biodiesel. complex in the Republic of Kazakhstan for 2010-

Rape is an excellent predecessor: in the natural  2014", among the main tasks of the program it is
and climatic conditions of the republic, it provides planned to increase the acreage and production of
an increase in yield after grain crops by 10 centners  oilseeds, including sunflower, rapeseed, safflower
per hectare. Therefore, the reduction in grain crops  and peas [2 ].
and the expansion of rapeseed crops do not reduce The production of the world culture of
grain production. rapeseed, according to the analytical agency Oil

In the country, vegetable oil and products World, amounted to about 51.6 million dollars.
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The five largest rapeseed producers include:
the European Union, China, Canada, India, and
Ukraine [3].

According to the "Concept of sustainable
development of the agro-industrial complex of the
Republic of Kazakhstan in 2006-2010" the sown
area of rapeseed in Kazakhstan is 700 thousand
hectares. Rape seeds contain 40-50% fat and 21%
protein. In the North Kazakhstan region, from one
hectare of rapeseed crops, you can get 5.5 ¢ of fat
and 2.5 ¢ of protein [1]. Currently, in Kazakhstan,
one of the main problems of agricultural
production is the implementation of measures for
the destruction of oilseeds, including rape pests,
using various insecticides.

Extermination measures are carried out to
prevent mass reproduction of rapeseed pests [4].

Rape is ranked first among edible oils in terms
of production. For Northern Kazakhstan, spring
rape is important as an oilseed and food crop,
therefore it is of great economic importance. In
this regard, it is necessary to eliminate the number
of rapeseed pests using various insecticides or
reduce to a level that is harmless to the farm.
Currently, the effectiveness of insecticides against
rapeseed pests remains unknown. Therefore, when
using various insecticides against rape pests in the
conditions of the Burabay district of the Akmola
region, determine its effectiveness and impact
on the distribution and yield. The main sown
area of rapeseed is concentrated in the north of
Kazakhstan, in the North Kazakhstan and Akmola
regions (semi-dry rapeseed oil is of food and
technical importance) [5].

Cruciferous rape beetles appear in the spring

Materials and research methods

Calculations and observations were carried
out according to generally accepted methods
in agricultural entomology and plant growing.
Germination energy and laboratory seed
germination were determined in accordance with
GOST 12038-84.

Phenological observations were carried out in
accordance with the methodology of state variety

Research results

The soil of the experimental plot is ordinary
chernozem, the humus content is within 1.0-1.5%,
the nitrogen content is within 80, phosphorus
within 80 and potassium within 600-800. The
indicator for the reaction of the soil pH 8.5.

The climate of the economy is sharply
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when the sun warms up. Beetles are harmful, but
at first, they feed mainly on various weeds from
the cruciferous family. With the advent of spring
rape, most of the beetles migrate to them and,
in the case of a massive one, they destroy the
seedlings in 2-3 days. The beetles scrape leaves
and uproot the growth point. Hot and dry weather
increases the harmfulness of cruciferous flea
beetles. This is explained, on the one hand, by the
increased activity and harmfulness of beetles for
the restoration of water balance, on the other hand,
by the fact that in dry weather plants are more
sensitive to beetle damage. Beetles harm both
adults and larvae from the germination period of
the plant to harvest.

Adult bugs and larvae of the cabbage bug s
pierce the skin and suck the juice of the leaves. As
a result of damage to the peduncles, the generative
organs crumble, and the grains in the formed peas
die off. Severely damaged leaves immediately
turn yellow and wither, and young plants may die.
Bedbugs hibernate in fallen leaves, at the edges of
the forest, under trees in seedlings and gardens. In
early spring, they leave their wintering grounds
and germinate in weeds, and then in cruciferous
crops.

The turnip sawfly larvae feed on wvarious
cruciferous plants, eating the edges of the leaves,
leaving only large nerves, causing severe damage.
In Northern Kazakhstan, the pest gives 2-3
generations per year. The emergence of the Ist
generation of the pest is observed in late May -
early June, the emergence of the second generation
- in the 3rd decade of July, and the emergence of
the third generation - in early September [6-9].

testing of agricultural crops. Observations were
carried out from sowing to harvesting on special
4 permanent measuring sites 0.25 m 2 in two non-
adjacent repetitions. The beginning of the growth
phase is considered to be 10% of plants, and
complete loss is 75% of the plants. The biological
effectiveness of insecticides against rape pests was
calculated using the Abbot formula [10].

continental, summers are very hot, and winters are
very cold, the rate of frost is up to 40°C and higher.
In some years, the layer of soil freezing reaches
up to 2 m. The average thickness of the snow is
from 15 to 25 cm. The duration of the warm period
(average daily temperature is above 0°C) is 190
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days. The annual precipitation rate ranges from
258-296 mm, in temperate, humid years (once
every 20-30 years) it falls up to 450 mm, in dry
years during the warm period it falls up to 10 mm.
The duration of the growing season is 110-135
days, the set of positive temperatures during this
period is 2679-2750°C, the relative air humidity is
18-52%, and the wind speed is 4-5 m/sec.

The results of analyzes carried out in the field

and in the laboratory were as follows.

Table 1 shows the results of phytoexamination
of rape seeds. Phytosanitary research was carried
out on the farm. On day 3 - germination energy
and on day 7 - laboratory germination. The
germination energy of the rapeseed culture was
94.0%, and the laboratory germination rate was
98.1%. 1000 seeds mass was 3.6-4.5 g.

Table 1 - Results of phytoanalysis of rape seeds, 2016

Crop Variety Germination Laboratory 1000 seed mass, g
energy,% germination,%
Rape Yubileinyi 94.0 98.1 3.6-4.5

Table 2 shows the characteristics of the seed
(material) for the products of the current year. The
category of reproduction and purity of the variety
of the considered rapeseed crop is 1, the suitability

for sowing is 100%, it is completely suitable for
sowing. Class of rapeseed variety Yubileiny — 1,

germination rate — 92%, purity — 99%.

Table 2 - Characteristics of sowing material, 2016

Crop | Variety Seed quality Repro | Variety
Class | Germination,% | Purity,% | Number | Sowing |duction | purity
of weeds, | suitability, grade
pes/kg %
Rape | Yubileinyi 1 92 99 - 100 1 1

Figure 1 - Rape seed germination
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In addition, research was carried out in
the field in the fields of Esil-Agro LLP, Burabay
district, Akmola region.Rape crops in the
experimental field. The wvarietyof spring rape
Yubileinyiwas sown. Sowing date June 6. Sowing
method —broadcasting.

Sowing depth 3-4 cm. Sowing - 2.5 million
viable seeds sown per hectare.

Research method-field experience, plot
area 120 m”2, four replications. The experiments
on the field were arranged in a randomized order.
The amount of precipitation that fell over the years
of research during the growing season of rapeseed,
a large amount of precipitation in the summer
of 2017, had a positive effect on the growth of
rapeseed before the periods of "flowering" and
"seed formation". During this period, despite
the low positive temperature, the growth and
development of rapeseed from harvest to flowering
period were in full swing. Field germination was

higher than last year, and during the periods of
"sowing - flowering" vegetative parts of rape
were high, large, with a good leaf area, however,
abundant rainfall in the second, third decades of
July, as well as in the third decade of August, had
a negative impact on the growth and development
of rapeseed, in particular, the period of "seed
formation" lengthened and due to too much
moisture and a lack of positive temperatures in the
baskets did not form seeds, and the unfavorable
weather for rapeseed led to the damage of fields
by pests. This resulted in a significant decrease in
performance. During the year of the research, the
weather was favorable in terms of phenophases,
which contributed to the normal growth of rapeseed
and the formation of higher yields compared to
other years.

Over the years of studying the harmful
entomofauna in rapeseed, pest species have been
identified, which are presented in Table 3.

Table 3 - Main types of pests occurring in stages of rape, 2017

Seedlings | The The Stem Tillering | Blooming | The Maturation | Harvest
emergence | appearance | growth emergence
of plants of leaves and of beans
rosettes
Cruciferous rape beetles
Turnip sawfly
Ccruciferous bug

Rapeseed is sensitive to pests not only during
the harvesting period, but also during the periods
of hilling, decay.

The spraying results given in the table showed
a higher efficacy against Cruciferous rape beetles
thanZolonein 3 daysafterspraying. Againstbeetles,
cruciferous bug, on the 14th day after spraying
the plants with insecticide Decis Expertprotected,

efficiency in variant Decis Expert showed 40.7%.
This product is initially characterized by a rapid
toxic effect, and the toxicity is reduced by the
influence of environmental factors. Danadim
Power, thanks to its systemic qualities, showed
its actions well even from the very beginning, 2
weeks after spraying.

Table 4 - Infestation of rapeseed in the experimental field with Cruciferous rape beetle after treatment

with insecticides

Product Consumption Plant in Damaged Average Damage
rate, 1, kg/t experiments, plant, % damage score coefficient
ind./m?

Control - 84.75 86.7 2.4 2.08
Zolone 1.5 I/ha 116.0 11.85 0.9 0.12
Decis Expert 0.075 l/ha 101.6 19.3 1.5 0.28
Danadim 0.15 I/ha 106.2 21.7 1.6 0.34
Power
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Table 5 - The effectiveness of the action of insecticides when spraying spring rape against Cruciferous
rape beetle in the phase of 3 pairs of leaves in the experimental field

Products Consumption rate | Effectiveness of action (%) after processing on the 3rd, 7th
1, kg/ha and 14th days
3 7 14
Zolone 35% 1.5 I/ha 80,7 71.1 73.0
Decis Expert, 5% 0.075 1/ha 89.8 76.1 81.9
s.a
Danadim power, 0.15 I/ha 92.1 70.9 76.3
20% w.c.

In the phase of spring rape stalks, the
density of fleas increased to 80-90 ind./m2 and
Cruciferous rape beetleswith a density of 45-50
pcs/m 2 settled parallel to the sowing. To protect
the crops, insecticides Decis and Danadim Power
were usedagain. The results obtained (Table 5)

Figure 2

- Damage to rapeseed by a cruciferous beetle

The high efficiency of Danadim Power against
bedbugs is explained by the way they are fed
and the mechanisms of action of the drugs.The

showed high toxicity of both preparations in
relation to the Cruciferous rape beetle 3 days after
spraying (Danadim Power has a slight advantage),
but on the 14th day after spraying, Danadim Power
showed quite good results, efficiency - 76.3 % in
the Decis variant - 8§1.9%.

systemic insecticide Danadim Power showed an
efficiency of 63.6% even 2 weeks after treatment,
and Decis - 29.2%.

Table 6 - The effectiveness of the action of insecticides when spraying pests on the experimental site

Products and pests

Consumption rate

Effectiveness of action (%) after processing on the 3rd, 7th

1, kg/ha and 14th days
3 | 7 14
Against sawfly
Decis Expert 0.075 1/ha 87.4 68.8 37.6
Zolone 35% 1.5 V/ha 82.3 64.7 352
DanadimPower 0.15 I/ha 90.2 72.9 59.1
Against bags
Decis Expert 0.075 1/ha 80.3 54.7 29.2
Zolone 35% 1.5 Vha 78.5 59.2 27.5
Danadim power 0.15 I/ha 93.1 77.7 63.6
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As a result of the studies, the highest rate
of insecticide Decis-expert was revealed. The
indicator of its biological effectiveness against all

pests was within 78-95%. The average indicator of
the effectiveness of insecticides considered in the
research work was 65-80% (Fig. 3).
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Figure 3 - Biological effectiveness of insecticides used against rapeseed pests

Table 7 - The Impact of insecticide treatments on yield rape crop

Variant Productivity, c/ha Extra yield
c/ha %

Control (no application) |9.6
Danadim Power
(dimethoate, 400 g/1 - 14.7 1,3 16.8
cyhalothrin 6.4 g/1)
Decis Expert 17.3 1.9 24.6
(deltamethrin 100 g/1),
Zolone 35% 16.3 1.7 22.0
(fozalon, 350 g/1)

Conclusion

A study of the effect of insecticides on the properties.

yield of rapeseed crops in the conditions of the
Akmola region was carried out. We made a seed
phytoexamination of the rapeseed culture and
obtained the corresponding results. Phytosanitary
studies were carried out in the Esil-Agro farm of
the Burabay district of the Akmola region. The
third day - germination energy and the seventh
day - laboratory germination. In general, the
germination energy of these crops was 94%, and
laboratory germination was 98.1%. Also, the
suitability for sowing is 100%, it is completely
suitable for sowing. This, in turn, affected the
volume of the product received. According to
research, the Yubileinyi rapeseed crop is ideal for
cultivation due to its high quality and effective
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According to the results of studies of the
phytosanitary state of rapeseed on ordinary
chernozem of the forest-steppe zone of Akmola
region, the species composition of pests was
determined. Against the pests of this rapeseed,
preparations were used Danadim Power, Zolone
35% EC, Decis Expert. Indicators of biological
effectiveness when using insecticides against pests
ranged from 78 to 95%. Among the insecticides
used, the preparation Decis ExpertEC showed high
economic efficiency, and additionally ensured a
rapeseed yield of 1.9 c/ha.

Therefore, this affected the volume of the
product received. As a result, the by-product on
the area treated with Decis-Expert was 24.6%, the
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by-product on the area treated with Zolone was
35%, and the by-product on the area treated with
Danadim-Power was 16%.

The most common pests on the quantitative
composition of rapeseed: cruciferous rape beetle
sawfly rape, cruciferous bugs. The effectiveness
of various insecticides used against the spread of
these pests has showed good results.

Decis ExpertEC, Zolone 35% EC, Danadim
Power EC, are effective against rapeseed pests.
According to the biological effectiveness of

insecticides used against pests, the productDecis
ExpertEC showed good results in all pests. The
cruciferous rape beetle was 85.7%, in the turnip
sawfly - 93.5%, in the cruciferous bug — 81.9%.
The minimum biological effectiveness was
observed with the use of the productZolone 35%
EC.

Among these products against rapeseed
pests, the most effective productin biological and
economic efficiencywas Decis Expert.
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Annotasion

According to the results of research on the phytosanitary status of rapeseed on ordinary Chernozem
of the forest-steppe zone of the Akmola region, the species composition of pests was determined.
Danadim power, Zolone 35% KE, Decis Expert were used against pests of this rapeseed. Indicators of
biological effectiveness in the use of insecticides against pests ranged from 78-95%.

The article discusses the biological and economic effectiveness of insecticides used against the main
pests of rapeseed. Treatment of cruciferous rape beetle, rapeseed sawfly and cruciferous bug with Decis
Expert insecticide (0.075 1/ha) showed high efficiency during the growing season. The use of plant
protection products against a complex of harmful organisms showed that, depending on the prevailing
climatic conditions, the yield increased to 1.3 c/ha, and the maximum - to 1.9 c/ha.

Thus, according to the biological effectiveness of insecticides used against pests, the productDecis
Expert showed high results in all pests. On the Cruciferous rape beetle it was 85.7%, in the turnip sawfly
—93.5%, in the cruciferous bug — 81.9%.

Key words: Canola, rape, phytosanitary condition, yield, sowing time, biological efficiency,
expertise, pest, weather conditions, cruciferous.

BJUSHUE MHCEKTULIUJI0B HA YPOKAMHOCTD B IOCEBAX
PAIICA B AKMOJIMHCKOM OBJIACTH

Cepmex M.H., macucmp.c.x.n.,accucmenm

bexenosa Il11I. , k.c.x.n, accoyuuposanuwlii npogeccop,

Hayanosa A.11.,0.c.x.n, npogeccop,

Cynetimenosa 3.111.,cmapuuii npenodosameis.

HAO " Kazaxckuti acpomexnuueckuti ynugepcumem umenu Cetigpynnunay,
2. Hyp-Cynman, JKenic 62, sholpan.bekenova.67@mail.ru

AHHOTALUA

o pesynpTaTram nccienoBannii UTOCAHUTAPHOTO COCTOSTHHS parica Ha 00BIYHOM YepPHO3EME JIeCO-
CTEITHOM 30HBI AKMOJMHCKOH 00JIacTH OTpeielicH BHIOBOI cocTaB BpemuTeneid. [IpoTuB Bpenureneit
JTAHHOTO parica MPUMEHSUTUCH TPeTapaThl JaHaIuM Mayap, 30J10H 35% K. 3., aernmc kcnept. [lokazare-
71 Omosorudeckoit 3(pPpeKTHBHOCTH NMPHU MPUMEHEHNN MHCEKTHIINIOB ITPOTHUB BPEeIUTENEH BaphUpOBa-
JMCh B Tipenenax - 78-95%.

B cratee paccmarpuBaercs Ouosorndeckas u xo3sicTBeHHas d(h(EeKTHBHOCTD MUCTIONB3yEeMbIX WH-
CEKTHUITMIOB TIPOTHUB OCHOBHBIX BpeAWTENeH parca. Beicokyro 3¢ (eKTHBHOCTD B TIEPHUOJ BETETAIHH
rokasaia oopadorka wHCcekTUIHAOM Jlemmc axcmnept (0,075 1/ra) KpecTOBETHOM ONOIIKY parica, IH-
JUITBIIAKA parca ¥ KPeCTOIBETHOTO Kitora. [I[piMenenne cpeicTB 3auThl pACTEHUH POTHB KOMITJIEK-
ca BPEIHBIX OPTaHM3MOB TMOKA3aJI0, YTO B 3aBUCHMOCTH OT CJIOKHBIIHUXCS KIMMAaTHYECKUX yCIOBHH
YpOXKaiHOCTH BO3pOCIIa MUHUMaJIbHEIE 1,3 11/Ta, a MakcuMainpHbIe — 10 1,9 11/Ta.

Taxum oOpa3om, 1o OmosoTHYecKoi 3(PPEKTUBHOCTH HHCEKTHUITNIOB, IPUMEHEHHBIX TIPOTHB Bpe-
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JUTENIeH, y BCeX BpEIUTENICH Ipernapar AeIKc SKCIEPT oKa3all BRICOKHE pe3ynbraThl. Ha kpecTonBer-
HO¥ O1otke coctaBuia 85,7%, y mumsIuke parca-93,5 %, y kiomna KpecTorBeTHoi-81,9%.

KuroueBsble cioBa: Parnc, purocanuTapHOe COCTOSHUE, YPOXKAMHOCTD, CPOKH ITOCEBA, OMOJIOrHYe-
ckast 3 PEKTUBHOCTD, IKCIIEPTH3a, BPEAHBIN OpraH13M, MOTOHbIC YCIIOBHS, KPECTOLBETHBIE.
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OHIMAIJIIKKE 9CEPI
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«C.Ceuighynnun amvinoazel Kazax acpomexnuxanvlx ynusepcumemiy KeAK, Kazaxcmarn,
Hyp-Cyaman, JKenic, 62, sholpan.bekenova.67@mail.ru

AHjgaTna

AKMoOa OOJIBICBIHBIH OpMaH/bl Jajiajbl alMarblHBIH KOIIMII Kapa TOIbIPaFbIHIA PAICThIH
(huTOCAaHUTAPIIBIK KaFIAWBIH 3ePTTCY )KYMBICTAPBIHBIH HOTHKECI OOMBIHIITA 3USHKECTEPIIH TYP KYPaMbl
AHBIKTAJIIBI. ATaJIMBIII PAICTEIH MaMaHIaHFaH 3USTHKECTEepiHe KapChl JaHAIUM Taydp, 3070H 35% K.2.,
JIEITUC DKCIEPT MperapaTTapbl KOJIIAHBUIIEL. 3USHKECTepPTe KapChl MHCCKTHIIMATEPA] KOJIIaHFaHIaFbl
OHMOOTHSITBIK THUIMIUTIK KepceTKimTepi - 78-95% apanbIFbIHaa 03rep .

Makasaga parcThlH HEeT13Ti 3USTHKECTEPiHe KapChl KOMAAHBIIFAH HHCEKTUITUATEPIIH OMOIOTHSITBIK
JKOHE IapyalrbUTBIK THIMAUTIKTEpl KapacThIpbUIanbl. Bereranus Ke3eHIHIE PAICTHIH adKBIITYJIT
Oypreci, parc ereyiici )xoHe alKpIryJal kKanaanackina Jlemuc sxcrnept (0,2 Kr/ra) MHCEKTULIUAIMEH
OHJIEY JKOFaphl THIMLUTIK KopceTTi. OCiMaiKTepAl Kopray KypalJapblH 3USHABI OpTaHU3MIEP KeIIeHIHe
KapChl KOJIJIaHy KaJIbINTACKAaH KIMMATTHIK JKaFaaiaapra 0aiaHbICThl ©HIMHIH MUHUMAIIIB! 1,3 11/Ta, an
MakcuMasibl — 1,9 1/ra-ra ngeiin ©CKeHi KOpCeTiIreH.

Ocplnaifiia, 3UTHKECTEPre Kapchl KOJJIAHFAH MHCEKTHUIUMATEPIIH OMOIOTMSIIBIK THIMILTIrT OOM-
BIHIIIA OAPJIBIK 3USHKECTEPIC MEIHC SKCIEPT K.J. TMPerapaThl JKOFaphl HOTHKE KOPCETTi. AWKBIITYIITI
oypreci 85,7%, pamnc ereymriciane 93,5 %, alkermrynai Kaaganaceaaa 81,9 %-ap1 Kypamibl.

Kisr ce3nep: Panc, purocanutapiisik skaraai, OHIMIUTIK, ce0y Mep3iMi, OHMOIOrHsIIbIK THIMILTIK,
caparitama, 3USH/IbI aF3a, aya paibl KaFIaibl, alfKeIIITYIIUTEp.

We are grateful to the performers and project manager B.S. Sadykov.For assistance in carrying out
research work in 2016-2018 in the framework of the economic project "Registration and production
tests of pesticides by order of the Ministry of Agriculture of the Republic of Kazakhstan".
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npocnexkm Abas, 25 "B", begaliev.54@mail.ru

AHHOTALUA

Ha ceromusimianii 1eHs MPOBOAMTCS OOJBIIIOE KOTUIECTBO UCCIIEIOBAHNHN B 00JIaCTH TIPOU3BOJICTBA
03I0POBJICHHOTO ITOCaI0YHOTO MaTepralia KapToQeis i ero JalbHeiero pasMaokeHns1. CoxpaHeHue
BBICOKEHHBIX B TPYHT pacTeHWi KapTodens B KyJIbType in Vitro W yBeIWYeHHE BBHIXOAA KOJMYECTBA
KITyOHEH ¢ TaHHBIX PacTEHUH SIBIIAETCS HAHOOJIee aKTyaIbHBIM BOIIPOCOM B JAHHOM HAITPaBIICHUH.

B uccnepoBanusix 2018-2019 rr. uzyueHsl pa3inyHble arponpHUeMbl IPOU3BOJICTBA TEIUIMYHBIX MU-
HUKITyOHEH ¢ MCTIOIh30BAaHUEM O3/I0POBJICHHBIX PACTEHUI-pEreHepaHToB KapToders.

B craTthe mpuBeneHbI JaHHBIE 110 U3YUYSHHUIO BIUSHUS OnocTuMyInsaTopa «brnocok» Ha BBIXOA MU-
HUKITyOHEH U3 MPOOMPOYHBIX PaCTeHUH-PEreHepaHnTOB KapTo(dems B YCIOBUSIX 3AIIUIIICHHOTO TPYHTA.
PesynpraTh! nccie10BaHN MOKA3au JIyUIIYI0 TIPHKIUBAEMOCTh PACTEHUH-PETeHEPAHTOB KapTOQes U
HauOOJIBIINI BHIXOJl U3 HUIXMHUHHUKITYOHEH B OKCIIEPUMEHTaX C IpUMeHeHneM Onoctumynsitopa «buo-
cok» (2 n/ra). IlomydeHHbIe TaHHBIE MTOKA3BIBAIOT, YTO HCIOJIB30BaHUE OMOCcTUMYIsiTOpa «brocok» B
TEXHOJIOTUY BBIPANTUBAHI MUHHUKITYOHEH KapTodens, yBenuanBaeT Kod(UIIMEHT pa3MHOKEHHUS HC-
XOJTHOTO MaTepHaja M TOBBIIIAET ero ypoKafHOCTh, YTO BXXHO B BBEJACHNUHU MTEPBUYHOTO CEMEHOBO/I-
CTBa KYJBTYPBHI.

Kuarouessle ciioBa: kapTodens, IpoOUpoYHbIE pacTeHUs, MUHHKITYOHH, OMO-CTUMYIIATOP, ypOKak-
HOCTb, OMOCOK, CEMEHOBO/ICTBA, MUKPOKITYOHH, CyOCTpaT, pereHepaHT.

Beenenue

OrpoMHoOe 3HaYeHHEe B kKu3HM obecrieueHnu Ho 134 copros kaprodens. U3 Hux 48 copTos co3-
4eloBeKa MMeeT Kaprodenb. B MMpPOBOM IpPO-  aHO OTEYECTBEHHBIMH CEIEKIMOHEPAMHU.
U3BOJACTBEC PACTUTCIIBHBIX TIPOAYKTOB IMUTAHUA B Kazaxcrane xaprodenp BozaenbiBacTcs Ha
kapro(eab 3aHUMAET YETBEPTOE MECTO, ycTynas mromanu 204 Teic. ra, BaJoBOM cOop — 3,7 MIH
HILEHUIE, KYKypy3€ U pucy. [lis HaceneHust Ha-  TOHH. YPOKAHHOCTH MPHU 3TOM COCTABIISET B Ipe-
el ctpansl KapTodenb Urpaer ocodyro ponb B nemax 18-19 T/ra.
o0ecreyeHur MPOAOBOJILCTBUSIMHE OJIHA W3 BaXK- YBenuueHue BaI0OBOTO cOOpa M YPOBHS PeHTA-
HEWIINX CENIbCKOXO3AMCTBEHHBIX KyIbTYyp pas- OelbHOCTH KapTodele MPOU3BOIAIINX XO3SHCTB
HOCTOPOHHETO UCMoNb30Banus [1]. IIpekae BCe- B yCIOBHUSX PHIHOYHONW SKOHOMHKH HEBO3MOXKHO
r0 3TO LECHHEUIIUH MPOJYKT MUTAHUSA, KOTOPBI  Ge3 MOBBIICHHUS YPOKAUHOCTH 3TON KyJIbTYPBL.
CIpaBeIJIMBO HA3BIBAIOT BTOPHIM XJICOOM. OaHMM U3 Ba)XXHBIX NPUYMH HU3KHX YpOXKacB

B T'ocynapcTBeHHOM peecTpe CENEKIMOHHBIX kapTodenst SBISETCS OTCYTCTBHE BBICOKOKAYe-
JOCTHIKEHHH, IOMYIEHHBIX K HCIIOJIB30BAHMIO 110  CTBEHHOTO CEMEHHOTO KapTodes.
Pecny6nuke Ka3zaxcran, Ha 2020 rox npencrasiie- B nocnennee Bpemsa B Kaszaxcrane oT-
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MEUAIOTCsl  CYLIECTBEHHblE W3MEHeHus  (u-
TOIIATOJIOTUYECKOM CHUTyallud Ha IMOCaAKax Kap-
todenst. CocTosiHME MOCEBOB XapaKTEPU3yETCs
LIMPOKHMM paclpocTpaHeHueM BUpPycoB. OCHOB-
HOW Mpo0GJIeMOH SIBIISICTCS TIOBTOPHOE 3apa)KeHUE
BUPYCHBIMHM OOJIE3HSAMHU O3JIOPOBJICHHBIX CEMSH
kaptodens. B xone penpoaynupoBanust 0310pOB-
JICHHOT'O CEMEHHOT'0 MaTepHaja KapTodess B OT-
KPBITOM TPYHTE, YK€ Ha BTOPOH-TPETHH roj pas-
MHOEHHUS BBISBIISCTCSI IOBTOPHOE 3apa)KCHUE
pacTeHnii BUpyCHBIMU Oosie3HsIMH [2].

[Tony4yeHue 0340pOBJIEHHOIO IOCAIOYHOIO
MaTepHuaiga KapTodens ¢ BBICOKUMH ITOCEBHBIMHU
1 ypOXXaWHBIMH KaueCTBAMU SIBJISCTCSI OCHOBHOM
3aaueil IepBUYHOTO CEMEHOBOCTBA.

B mocnennee Bpemsi HeMalo JOCTHKCHMH B
00J1IacTH CEeMEHOBOACTBA KapTo(ens MOsSBUIOCH
Onmaronapsi TOCTH)KEHHSIM COBPEMEHHOH OHOTeX-
HoJIOTHH. /111 IPOM3BOJCTBA AIIUTHI MIOBCEMECT-
HO HCIIONB3YETCsl UCXOTHBIN MaTepuan Ha 0370-
POBJICHHOW OCHOBe. B pa3nuyHbIX cTpaHax Mupa
MUTy KapTodens BBIPALIMBAIOT 0 Pa3IMYHBIM
cxeMawm [3,4,5].

Cxema cemeHoBozcTBa B PecniyOnmke Kasax-
cTaH — 4-5 neTHss (10 PerMoHaM, 3aBUCSIINM OT
CHCTEMBl CEMEHOBOJCTBa). llepBuuHoe cemeHO-
BOJICTBO MPOBOJMTCS Ha OCHOBE INPOOWPOYHBIX
pacTeHni in vitro, MEKPOKITYOHSIMH, POCTKOBBIMA
YepeHKaMn ¥ MUHMKITYOHSIMU KapToders.

Jist moy4eHus! 0310POBICHHOTO HCXOIHOTO
MaTepuaga KapToQens MCHOIb3YIOTCS METOIbI
OMOTEXHOJIOTHH (MHUKPOKJIOHAIBHOE Pa3MHOMKe-
HHUE), KOTOPBIH MO3BOJISET IMOJYYHTH O3J0POB-
JICHHBIH OT BUPYCHBIX MH(EKIHUU CEMEHHOW Ma-
Tepuasl. B MaccoBOM KOIMYECTBE THPAKHUPYIOTCS
COpTa OTEYECTBEHHOMN CEJIEKLIMU M BBICAXKHUBAIOT-
Csl B OTKPBITBIM I'PYHT AJISI TOJIyYEHHS IEPBOTO
kiryOHeBoro mokoneHus (P 1).

KnonanpHOE€ MUKPOpa3MHOXEHHE B KYJbTY-
pe in vitro OCHOBaHO B NEPBYIO OUYepe/b Ha 03]10-
POBJIEHNH (TEPMO - U XUMHUSI TEPAIHsl) UCXOTHOTO
MaTepHaja U BBEICHUM B KyJIbTYpy TKaHH METO-
JIOM aNuKalbHOW MEpPHUCTEMBbl 3aJaHHOIO copTa
KapTodens, BO BTOPYIO OYepeb - Pa3MHOXKECHUU
03JI0pOBJICHHBIX PACTEHUI B KyJbTypE in vitro Ha
arapu3oBaHHOM cpele B CTEPUIIBHBIX YCIIOBHSX,
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YTO MO3BOJISIET U3 OJTHOTO PACTEHUSI-PEreHEpaHTa
monyauTh A0 3000 MHKpopacTeHHid KapTOQers.
Crenyrommii 3Tar Npou3BOJCTBAa — BBICAAKA I10-
JTy4eHHBIX MUKPOPACTEHUH in Vivo.

OpHako, Uil MpOOMPOUYHBIX PACTEHUH ecTe-
CTBEHHBIC KIMMaTHYECKHUE YCIIOBHS (pe3Kasi cMe-
Ha TEMIIEPaTyp, CBETOBBIC U BOJHBIC PEKUMBI) SIB-
JISIFOTCS CTPECCOBBIMHU (DaKTOPaMH, MO3TOMY TPH
KYJIETUBUPOBAHUSI PACTCHUI B MOJIEBBIX YCIOBHAX
YXy[IIIaeTcsl UX NPHKUBAEMOCTb, YBEIUYMBACT-
Csl IOTEPsl UX KOJIMYECTBA, KOTOPbIE B KOHEYHOM
UTOTe BJIMSIOT Ha NMPOAYKTHUBHOCTH. [lo3aTomy,
LEJIBIO0 JOCTHKEHUS POU3BOJICTBA HEOOXOIUMO-
IO KOJIMYECTBA 3JIUThI, 00ecIIeunBaroIiei norpeo-
HOCTh KapTo(esie BBIPALIMBAIOLINX XO3SIHMCTB,
HY’KHBI JOIIOJTHUTEJIbHBIE 00BEMbI HCXOTHOTO Ma-
Tepuanal6,7,8].

Taxoke MHOTOJICTHUMH HCCIICAOBAaHUAMU YCTa-
HOBJICHO, YTO BBIPAIMBACMbIi HEOCPEACTBEHHO
B IIOJICBBIX YCJIOBHUSIX MCXOAHBIH MaTepual Moj-
BEPraeTcsi IOBTOPHOMY 3apakKEHUIO BUPYCHBIMHU
OoJIe3HAMM.

B cBsa3u ¢ atuM, pa3paboTKa TEXHOJIOTMU
KYJIETUBUPOBAHUsSI 03/10POBJICHHBIX MUHHUKIYO-
HEH B TEIUIMYHBIX YCIOBHUIX U HCIIOIb30BAHUE UX
B KaueCTBE MOCAJOYHOTO MaTeprana B OTKPHITOM
IPYHTE BMECTO NMPOOMPOYHBIX PACTCHHUH ISl Be-
JICHHS 3JIUTHOTO CEMEHOBOJICTBA NUMEET TEOPETH-
YECKYIO U IPAKTUYECKYIO 3HAYUMOCTH [9].

W3yuenue BIMSHUS PETYJSTOPOB pocTa JUist
MOBBIILICHUS TPHKUBAEMOCTH PACTECHUIL, yBeInIe-
HUSL KO3 PHULINEHTa Pa3MHOXKCHUS U YIIy4IICHUS
KadyecTBa MOCAJOYHOT0 MaTepHuaia Kaprodens B
YCIIOBHSIX 3AIIMIIEHHOT0 IPyHTa NpHoOpeTaeT Bce
OOJBIITYIO aKTYaIBHOCTS [8].

PerynsaTopsl pocTa OTJIMYAIOTCSI MaJlbIM pac-
XOZOM TIpernapara Ha eIMHHIy oO0padaThiBaeMOil
IUIOIA/IM, CIOCOOCTBYIOT YMEHBLICHHIO COIEp-
KAaHUS HUTPATOB, TSDKEJIBIX METAJUIOB M Pago-
HyknunoB. Taxxe 001afalOT POCTOCTUMYIHPY-
oMM aericteueM. [lpu maccoBom nmponsBojacTBe
MUHHMKIYOHEH KapTodens B yCIOBUSX TEIUTUIIBI
BO3HHMKAEeT HEOOXOAMMOCTh B PETyJIUPOBAHUHI
cIeAyIuX npoueccoBHOCTH — 50 mTyk. Bapu-
aHTBHI OIBITA NPUBENICHBI B TabauLe 1.
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MatepuaJibl 1 METOANKA HCCIeI0BAHUI

OOBEKTOM HCCIEeIOBAHUI CITYKUIIM JOIY-
LICHHBIC K HMCIOJIb30BaHUIO HOBBIE COpPTa KapTo-
(denst: Anbsiae, badaes u [lamsitu Konaesa. Omnbl-
Thl MPOBOAWIM B J1a0OpaTOpuu OMOTEXHOIOTUH
peruonansHoro ¢unmuana TOO «Kazaxckuii Ha-
YUHO-HCCIIE0BATENLCKUM  HHCTUTYT». [loBTOp-
HOCTB OIbITa — 4-X KpaTHasl.

B okcnepumeHntax 1o KyJIbTUBHUPOBAHHUIO
anMKaJbHBIX MEPUCTEM M THPOKUPOBAHUIO pac-
TEHUU-PEreHepaHToB in vitro kapTodens ObuU
HCIONB30BaHbl  METOAWYECKUE PEKOMEHIALUU
OTEUECTBEHHBIX yueHbIX [8,9,10].

[Ipu nzyuenuu BausHus ouonpenapara "buo-
COK" Ha YCKOpPEHHE pocTa pacTeHHUi in vitro mu-
TaTelbHyl0 cpeay Mypacure-Ckyra Monuduuu-
poBanu ¢ nobaBnenneM «buocok». McrnonszoBanu
CIIEAYIOIIME KOHLEHTPALUU CTHUMYJISITOpPa pOCTa:
1 v/n; Sv/m; 10 r/n; 15 r/n. B kayecTBe KOHTPOIS
Opasiu cTaHAapTHYIO MUTaTeNbHYIO cpeay Mypa-
cure-Ckyra 0e3 nobasiieHus crumyssitopa. Pacre-
HUSl KyJBTUBHPOBAJIM NpH Temieparype 25+1°C,
Brnaxknoctu 70%, 16-tu vacoBoM (hoTomnepuoe
¢ uHteHcuBHOCThIO 3000 mokc. Ilepuoanuecku
H3MEpSIIM JJTMHY pacTeHHi, B X0/¢ HaOJII0JeHUI
YUUTBIBAJIM KOJIMYECTBO UX MEKIO0Y3IIHUH.

O310pOBIICHHBII MCXOAHBIA MaTepHai pas-
MHOEH IyTeM YEPEHKOBaHUS A0 HEOOXOIUMOIo
KOJINYECTBA M BBICAKEH B TEIUIUILY AJISI MOIy4e-
HUSI MUHUKITYOHEH.

MuHUKITYOHH BBIPALIECHBI B YCIOBUSX TETLIH-
bl U3 PACTCHUH-PETeHEPaHTOB Pa3IUYHbBIX CO-
PTOB KapTo(denst OTEeYeCTBEHHOM CeNEKIHH.

Ha xaxaoil omnbITHOM JENsHKE ¢ IUIOMIAAbIo
10M2 BeIcakuBanuch o 500 mWTyK pacTeHUuu-pe-
TeHEPaHTOB KapTodeisi, KyJIbTHBUPOBAHHbIC in

Tabnuua 1 - XapakTeprcTuKa BAPHAHTOB OIIBITA

vitro. Cxema Beicagku — 10x20 cm. ['myOuna mo-
CaJIKM pacTeHuil B cyocTpar -5 cMm. Pactenus mo-
JIMBAJIH 110 Mepe HEOOOIUMOCTH.

Cxema omblITa:

1.Konrpons — pactenusi, He 00paboTaHHBIC
onoctumynstopoM «brocox».

2.Pacrenust oOpaboTaHHBIE OHOCTUMYIISTO-
poMm «brocok» B KoHLEHTpauuu 2 ji/ra.

[lepen BbICagKOW pacTeHUS-PETEHEPAHTHI U3-
BJIEKaJIM U3 TPOOMPOK, TPOMBIBAJIM KOPHEBYIO CH-
CTEMYy B TEIUION BOZE M 00pabaThIBaIN PaCTBOPOM
ouoctumyssitopa «buocok» B TeueHue 3 4acos.

C uenplo MOJYYEHHUS! BBICOKOKAYECTBEHHBIX
MUHHMKIYOHEH KapTodesss HCIONb30BaIN KOM-
IUIEKCHYIO CXEMY 3allUThl KapTodens oT Oones-
Hel u Bpenuteneil. Ilepen Bbicaakoil pacTeHuil B
cyOcTpaT npoBo i 00pabOTKY MOYBHI CHCTEM-
HBIM (DYHTHITUIOM JIJIS 3aIIUTHI KapTodens oT 60-
ne3Heil. Ilo mepe HeoOX0ANMOCTH, BO BpeMsl Be-
reTanuy IpPOBOAMIN 00paObOTKy MHCTEKTHLIUAAMHU
MIPOTHUB OETOKPBUIOK.

C uenplo M3yudeHHs NpEephIBaHUS NEpruoa Mo-
KOsl CBe)KeyOpaHHBIX MHHUKITyOHEH kapTodens u
BBISIBJICHHS TUHAMUKU UX MPOPACTaHUS TpPHMeE-
HSUIMCh Pa3/IMuHbIe KOHLIEHTPALUHU PETYIISITOPOB
pocra. Jlns 00pabOTKM MUHHKITYOHEH HCIOIB30-
BaJIMCh PacTBOPHI CIEIYIONUINX MpenapaTos: buo-
COK, TuOOepenyoBas KHCIOTa U THOMOYEBHHA.
MunuknyOHH KapTodens 3aMayMBajluCh B pac-
TBOpax BBILICYKA3aHHBIX MPENapaToB C 3KCIIO3H-
uueid 30 MUHYT, B IBYX MIOBTOPHOCTSIX Ha KaXKIOM
BapuaHTe. KonmuecTBO MUHMKITyOHEH B MOBTOp-
HocTH — 50 mTyk. BapuanTtsl onbiTa NpUBEACHBI
B Ta0muie 1.

Ne BapuanTs! omnbiTa Konmnenrparust, Mr/i
/1

1 Bopa (koHTpOIIH) -

2 buocok 200,0

3 I'n66epennoBas kucnora 2,0

4 TuomoueBruHa 0,1

EskeHenenbHO NIPOBEJICH yUET HA MUHHKIYOHH, BBIIC/IINE U3 TIEPUOA TTOKOS
Crartuctrdaeckyio 00paboTKy pe3yiabTaTOB MPOBOIMIIN COTIIacCHO MeTouke mosieBoro ombita [10].
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OcHOBHBIE pe3yJIbTAThl HCCJIeJ0BAHUI

Pe3ynbraTel u3ydeHus BIUSHUS OHonpenapa-
Ta «bHOCOK» Ha yCKOpeHue pocTa pacTeHui Kap-
Toerns in vitro MmoKa3ajiH, 9TO B 3aBUCUMOCTH OT
COCTaBa MUTATEIBHOW CPE/Ibl COPTA CYIIECTBEHHO
pasnuyaroTcs Mo JAuHe odera u ko3 duimeHTy
pa3MHOXeHHs.  Pasznnume B TMHAMHKE pocTa in
Vitro pa3JIM4YHBIX COPTOB MOYKHO XOPOIIO MPOCIIe-

IUTh Ha BapHaHTax C J00aBIEHUEM B NMUTATEIb-
HYIO CpeIy pOCTperyIupylomiero ouomnpenapara
buocox (pucynox 1 u Tabnmma 2).

Tak ¢ yBenmu4eHHEM KOHIEHTpAIMH OHWOmpe-
mapata 1o 15 Mr/i1, B 3aBUHCHMOCTH OT COPTOBBIX
ocobeHHOCTeH KapTodenss MakCHUMalbHAs THHA
noOera pocturana 10 11,5 cm.

12
10

o v kX

B AnbsiHC

® FaGae

ITamsatu Konaesa

Pucynok 1 — Bimsiaue 6uoctumynaropa buocok Ha AMHAMHKY pocTa pacTeHUM KapTodes in vitro
Tabnuma 2- buomeTpruyeckue nmapaMeTpsl pacTeHuid KapTodeds in vitro

Haume- | BeicoTa pacteHuii-pereHepanToB kaprodeis Ha 14 1eHb KyJIbTHBHPOBAHHUS in Vitro, cMm
HOBaHHE

COpTOB MC crangapt | MC+buocok | MC+buocok | MC+buocok-10,0 | MC+buocok

(KOHTPOJIB) -1,0 mr/n -5,0 mr/n MI/1 -15,0 mr/n
AJbsIHC 7,9 8,2 9,0 11,5 11,5
babaer 8,1 8,4 9,0 10,9 11,0
[TamsaTu 7,5 8,0 8,6 10,0 11,4
Konaea
KonmuecTBo MeXI0y31Hil pacTeHuii-pereHepanToB kaprodens Ha 14 1eHb KyJIbTHBH-
poBaHuA in Vvitro, mT

AnbsiHC 3,6 4,3 4,8 5,3 5,4
Babaes 4,0 4,5 4.7 5,6 6,0
ITamsaru 3,7 4.5 4,6 5.4 5,9
Konaea

Crnenyer OTMETUTh, 4YTO copTa KapTodens CreiyIoImM 3TaroM UCCIIeI0BaHUS SBIISIIOCH

CYILISCTBEHHO Pa3jIMYyaliiCh [0 JUIMHE rodera u
KO3 PHUIIMEHTY pa3zMHOXKEHHs in vitro. To BO3-
MOXKHO OINPECNIACTCS TaKUMU T'€HETHUYCCKUMU
0COOCHHOCTSIMU COPTa, KaK XapaKTep CO3PEBaHU.
ITo mamaBpIM TabmuIbl 2 HAKOOMBIIUNA KOA(-
(UIMEHT pa3MHOXKEHHUS HAOJIOJAeTCS Y COPTOB
ITamsite Konaesa u babaes - 5,9 u 6,0 mTyk.
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M3y4YeHre BIUSHUS Owomnpemnapara buocok Ha
MPUKUBAEMOCTh PaCTEHHH-PEreHEPaHTOB KapTo-
(hbenst B yCIOBHSX 3aIUIIIEHHOTO TPYHTA.

JlaaHbIe 1O pe3ysbTaTaM HCCIIETOBAHUN TIO-
Ka3aju, 4To y 00pabOTaHHBIX OHOCTHMYIISITOPOM
«buocok» pacreHuil NMpHKMBaeMOCTh ObLIA 3HA-
YUTEJIBHO BBIIIE, YEM Ha KOHTpoJIe (Tabiua 3).
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Tabmuma 3 — Biustaue OnoctumyssaTopa «brocokx» Ha MPMKHBaeMOCTh TPOOUPOUHBIX PACTCHHMA

KapTo(emns B yCIOBUSAX TETUTHIIBI

HaunmenoBanue copTa BapI/IaHTI)I OIIbITa

[IpmwxuBaemocts pacteHuit uepes 10 queit nocie

BBICAJIKH
T %
Kontpomns (6e3 obpa- 403,0 80,6
00TKN)
AJIbSHC O6paboTka GHocTUMY- 440,0 88,0
nsitopoM «buocoky 2
n/ra
KonTpous (0e3 oOpa- 4435 88,7
00TKN)
BaGacs OG6paboTKa GHOCTHMY- 450,0 90,0
nsropoM «buocok» 2
n/ra
Kontpoms (6e3 oopa- 405,0 81,0
00TKN)
Hamsitn Konaesa O6paboTka GHocTUMY- 460,0 92,0
nsaTopoM «buocok» 2
n/ra

WccnenoBanmsi mokazaiy, 4TO NPUMEHEHHE
OMOCTHMYIISITOpPAa OKa3bIBAET OIPEJICIIEHHOE BO3-
JICHCTBHE HAa POCT M Pa3BUTHE pacTeHUi kapTode-
71 B YCJIOBUSX 3aIIUIIICHHOTO TPYHTA y BCEX H3-
y4aeMbIX copToB (Tabimia 4). OT3pIBYNBOCTH HA

PEryIsTOphl pocTa OnpejielieHa T'eHEeTHYCCKUMHU
0COOEHHOCTSIMH COPTOB T.€. COpTOCHENU(UYHA.
B namem skcniepuMeHTEe MaKCUMAIBHYIO (BU3HO-
JIOTMYECKYI0 peakiuto nokasain copt Ilamstu Ko-
HaeBa, MUHUMAJIBHYIO - AnbsHc.

Tabmura 4 - Pe3ynbraTsl OMOMETPHUSCKUX YUETOB HA POCT M Pa3BUTHE PACTCHUNA KapTOhess B yc-

JIOBHAX 3allIMIICHHOTO I'PyHTA

BricoTa pacrenuit, cm
Bapuanrsi onbita yepes 20 gHEH TIOCe BBICAIKH yepe3 30 nHel moce BhICAAKU

AJbsiHC
Pacrenust 6e3 00paboTKH 22,0 37,0
(KOHTPOJIB)
Pacrenwust, oOpadoran-
HbIE OMOCTUMYIISITOPOM 26,0 44,8
«buocok» 2 n/ra

babaeB
Pacrenus 6e3 06paboTKH 23,4 32,0
(KOHTPOJTB)
Pacrenus, obpaboran-
HBbIE OMOCTUMYIISITOPOM 30,0 53,2
«buocok» 2 n/ra

[Tamsaru KonaeBa

Pacrenust 6e3 00paboTku 24,5 39,0
(KOHTPOJIB)
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Pactenusi, oOpaboTan-
HBIC OMOCTUMYIISITOPOM
«buocox» 2 n/ra

33,0

56,0

O0paboTka pacTeHui ONOCTUMYIIATOPOM IPH-
BEJIO K 3HAYUTEIIbHOMY YBEIIMUEHHIO BEICOTHI pac-
TEHUH 110 OTHOIICHHIO K KOHTPOIt0. B cpexnem, B
OIBITHOM BapuaHTE yBEIMYCHHUE POCTa PACTEHHIMA
copra AnbsaHc Ha 30 IeHb MOCE BBICAJAKUB TEILIHU-
1y coctaBuio 44,8 cM, 4yTo Ha 3,8 ¢M BBIILIE, YEM B
KOHTpoJIe. AHOJOTHYHBIC JIaHHBbIC HAOIIO/IaJHCh
Y TI0 APYTUM JIBYM COpTaM KapToges.

Pacrenusi-perenepantsl kaprodens, odpado-

TaHHBbIE OMOCTUMYJISITOPOM Pa3BUBAIIMCH JydIlle,
4eM KOHTPOJBbHBIE, IPOIECC pU30TEHE3a el ObI-
CTpee M pacTeHUsl HaKaIUIMBaJIM XOPOIIylo OHO-
Maccy. [lo maHHBIM TaOdWMIBI 5, ONTHMAaIbHOU
Maccoil MHHUKITyOHEH B YCIIOBUSX TETLIUIIBI SBH-
nack 5,0-10,0 T, BO BceX HCIHBITYEMBIX COpTax U
BapHaHTax A0Sl KIIyOSHBKOB 1O (PPaKIIMsIM COCTa-
Buia ot 30,0 mo 35,0%.

Tabmuna 5 — cTpyKTypa ypoxkas MUHUKIYOHEH U3 pacTeHUH-pereHepaHToB KapTodeis

Hanme- Bapuantsl

Jons munukinyOHert kaprodenst,%o

Cpennee

HOBaHHE
copTa

ombITa 1,0-5,0r.

5,0-10,0 r.

KOJINYECTBO
KIyOHel ¢ 1
KyCTa,IlIT.

10,0-20,0 r. | cBobime 20.0

TI.

Anpsac | Konrpoms (0e3

00paboOTKH)

19,0

32,0

20,0 29,0 4,0

O6pabor-
Ka ouo-
CTUMYJISITOPOM
«buocok» 2
a/ra

14,0

34,5

22,0 29,5 4,6

babaes Kontpons (6e3

00paboTKH)

34,3

30,0

20,0 15,6 4,0

O6pabort-
Ka 6uo-
CTUMYJISITOPOM
«buocok» 2
ji/ra

27,6

32,0

23,0 17,4 5,7

ITamsaTn
Konaesa

Kontpoms (6e3
00paboTKM)

21,0

30,0

22,7 21,3 3,2

O6pabor-
Ka Ouo-
CTUMYJISITOPOM
«buocox» 2
j/ra

15,0

33,9

27,0 24,1 4,0

KonmmdectBo MUHUKITYOHEH OT OZHOTO KycCTa
pacTeHHnii Ha OTNBITHOM BapHaHTE B CPETHEM CO-
CTaBWIO OT 3,2 710 5,7 IITYK B 3aBUCUMOCTH OT T'e-
HOTHTA KapTodens, uTo Beimre Ha 0,8-1,7 mTyk mo
CPaBHEHHIO C KOHTPOJIEM.

[Ipumenenne  OUOCTUMYJISTOpPA  TMO3BOIH-
JIO YBEIUYHUTH KOJUYECTBO OOpA30BABIINXCS B
cybcTpaTe MHUHHKIYOHEH ONTHMAalbHON (pak-
mun (5,0-10,0) y copra y copra babae na 2,0
%, AnbsHc -2,5% u Ilamsaru Konaesa -3,9 %, no
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CPaBHEHHIO C KOHTPOJIHHBIM BapHAHTOM.

CrnemyeT OTMETHTH, UTO HA Maccy OJTHOTO MH-
HUKITYOHS TI0 dpaknusam 1,0-5,0, 5,0-10,0 u 10,0-
20,0 r. OnocTUMyATOp «bHOCOK» CyIeCTBEHHO-
TO BIMSHUS HE OKasaj. A B pe3ylbTaTe Mojcdera
(paxkumun cBeime 20 1. OBUTIO BBIABICHO, YTO Ha
OTIBITHOM BapWaHTE Macca OJHOTO MUHUKITYOHS
B cpenHem coctasisina 29,0, 30,4 u 36,0 T, uTo Ha
5,2, 5,7 1 6,9 I. COOTBETCTBEHHO OOJIBIIIE YeEM Ha
KOHTpoJH (Tabmura 6).
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Tabnuna 6 — CpeHsisi Macca MEHUKITYOHEH kapTodens B yCIOBHSX 3alUIIEHHOTO TPYHTa B 3aBU-

CHUMOCTH OT (ppaKIiu

Haumenosa- BapuanTst

Cpennsist Macca OTHOTO MUHUKITYOHS 110 PAKITHSM, T

HHUE COpTa OIIbITa

1,0-5,0r.

5,0-10,0 1. 10,0-20,0 . ceerre 20,0 1.

KonTpoms (6e3 3,0

00paboTKM)

6.7 15,6 238

O6pabdoT-
Ka 6uo-
CTUMYJISITOPOM
«buocox» 2
ja/ra

AJbsHC
3,1

0,8 15,7 29,0

KonTtpoms (6e3 2,8

00paboTKN)

73 17,0 24,7

O6pabor-
Ka 6uo-
CTUMYJISITOPOM
«buocox» 2
ja/ra

babaes
2.9

7.4 17,0 30,4

Kontpomns (6e3 3.8

00paboTKH)

13 16,2 29,1

ITamsatu
Konaesa

Oo6pabort-
Ka Ouo-
CTUMYJISITOPOM
«buocok» 2
n/ra

3.8

13 16,3 36,0

WccnenoBanns mokasaiu, 9TO TpeBapUTENb-
Hasg 00paboTKa Ieped BBICATKON MPOOHPOUHBIX
pactennii OnoctumynsaTopoMm «brocox» yBemu-
YUBaeT KOJMYECTBO MUHHUKITyOHEH, Hanboee or-
TUMAJIBHON (pakiuu Juis BeACHUS TEePBUYHOTO
CEMEHOBOJICTBA KapTO(es.

PesynbraTel ucciienoBaHUN BBIIBUIM, 4YTO
MHUKpPO- U MaKpOdJIEMEHTBHI, PEryJsITOpPbl pOCTa,
coJieprKallire B COCTaBe OMOCTHUMYIISITOpa CIIOCO0-
CTBOBAJIM YCKOPEHHOMY POCTY M Pa3BHTHIO pac-
TEHUH 3a BpeMsi BereTalluu.

JlaHHBIE 10 M3yYEHUIO TPEPHIBAaHUS TeproJIa
MTOKOSI MUHUKITYOHEW KapTodens TOKa3bIBaIoT,
YTO JIOCTOBEPHOE IMPEBOCXOJICTBO HAJ KOHTPOJb-
HBIM BapHaHTOM I10 KOJIMYECTBY BBIMIEANINX TIe-
pHoJia OTMEUEHO B BapHaHTE C UCIOIH30BAHUEM

45

rubbepeiiHa B KOHIIGHTpAIuu 2 M1/ u «buo-
cox» — 200 mr/m.

IIpu oOpaboTke pacTBOpOM THOOEpeIHA
B KOHIEHTpAIMK 2 MI/1 yKe 4epe3 7 JHed To-
CJIe 3aKJIAJKHU OMBITA BBIIUIN U3 TIEPUO/IA TIOKOS B
cpemHem 42 muHMKIyOHEH (84%) copTa AnbsHc,
a mpu o00paboTke «bHOCOK» B KOHIICHTPAIHH
200 mr/m —aepe3 10 mHEl Imocie 3aKJIagKH OITbI-
Ta BBIIUIA U3 TIepruona MoKost 43 MUHUKITYOHS
(86%).

ITo nanubIM BapuaHTaMm, yepe3 20 aHel mo-
CJie 3aKJIaJIKM OTBITa W3 TIepUoJia TTOKOS BBIIILITH
Bce MUHHKITYOHU. [Ipn 00paboTke MUHHUKITyOHEH
THOMOYCBHHON B KoHIIeHTpanuu 0,1 Mr/m mpuem-
JIEMBIX PE3yJIbTATOB HE OBLIO MONy4YeHo (Tabnmia
7).
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Tabmuma 7 - JlnHaMuka mpopacTanus MUHUKITYOHEH KapToders B 3aBUCUMOCTH OT HCTIOIb30BaHUS
Pa3IMYHBIX CTUMYJIATOPOB POCTa

KommuectBo npopoc- KommaecTBo mpopoc- KommuectBo npopoc-
Bapuants! onbiTa IIMX MUHHKITYOHEH IIMX MUHHUKITYOHEH X MUHHKITYOHEH
yepe3 7 qHer yepe3 10 gueit yepes 20 gueit
T % T % T %
AnbsiHC
Bona (koHTpOIIH) 0 0 4 8 8 16
«brocok» 41 82 43 86 50 100
I'ubG6epenioBast Kuc- 42 84 43 86 50 100
J0Ta
TuomoueBHHA 0 0 7 14 8 16
HCP . 3,7 4,0 3,9
babaes
Bopa (koHTpOIH) 0 0 3 6 6 12
«buocox» 39 78 40 80 47 94
I'u66epennoBas kuc- 40 80 41 82 48 96
noTa
TuomoueBrHa 0 0 6 12 7 14
HCP 3,3 3,9 4,0
[Tamsitu KonaeBa

Bona (koHTpOITB) 0 0 2 4 5 10
«brocok» 38 76 39 78 46 92
['u60epenmoBas Kuc- 39 78 40 80 47 94
JI0Ta
TuomoueBnHa 0 0 5 10 6 12
HCP . 3,5 3.8 3,4

AHOJIOTWYHbIEC JaHHbIe OBUIM MOJTy4eHBI U 10 copTaM babaes u [lamsatu Konaesa. [lanuble cBue-
TENILCTBYIOT O TOM, 4TO OmomnpenapaT «brnocok» o0xagaer CTUMYTUPYIOIIUM JICHCTBUEM TaKKe Kak
W3BECTHBIN peryisiTop pocta ['nub6epemioBast KUCIOTA.

OOcy:kaeHHe MOJIYYEHHBIX JAHHBIX U 3a-
KJIIOYeHHne

Takum 0Opas3om, pe3ynbTaThl U3yUYEeHUS BIIU-
stHUSL Ononpenapara « BHOCOK» Ha yCKOpEHHUE po-
CTa pacTeHHi KapTodens in vitro mokasanu, 4To
B 3aBUCHMCOTH OT COCTaBa MUTATEIBHOU CpPEIbl
COpTa CYLIECTBEHHO Pa3IMYaroTCs MO JUIMHE I10-
Oera u kodpuuuenty pasmuoxxenus. C ypennue-
HUEM KOHIEHTpauuu Ouompenapara o0 15 mr/m,
B 3aBUCHMOCTH OT COPTOBBIX OCOOCHHOCTEH Kap-
Toenst MakcumanbHas JUiMHa mobera gocTuraia
o 11,5 em.

Jlydmass mpuKHBaeMOCTb PaCTeHUH-pereHe-
PaHTOB U HAUOOJBIINHI BBIXOJ MUHUKITYOHEH Kap-
Toenst ObUIM OTMEUEHBI B SKCIIEPUMEHTaX C HC-
MOJIb30BaHUEM OHOCTUMYJISITOpa «BrocoK».

[IpumeneHne OMOCTUMYIISATOPA TTO3BOJIHIIO
YBEIMYUTh KOJMYECTBO OOpPA30BABIIMXCS B CYyO-
cTpaTe MUHHKIYOHEH ONTUMANBHON (ppakuuu y
copra babaeB nHa 2,0%, Anbsuc -2,5% u [lamstu
Konaesa -3,9 %, o cpaBHEHHUIO C KOHTPOJIEM.

B pesynbrare noacuera ¢ppakuuu cabiie 20 r.
OBLTO BBISBIICHO, YTO Ha OIIBITHOM BapUaHTE Mac-
ca OJIHOTO MHUHHKIIYOHS B CPEIHEM COCTaBIsia
29,0,30,4u36,0r,utona 5,2,5,7u6,9r. 00ib-
1I€ 0 CPABHEHUIO C KOHTPOJIbHBIM BapUAHTOM.

Pe3ynbrathl 1o n3y4eHuIo npepbIiBaHuUs epu-
0/1a TIOKOSI MUHUKITYOHEH KapTodens ImoKasai,
YTO JOCTOBEPHOE MPEBOCXOACTBO HAJ KOHTPOJIb-
HBIM BapUaHTOM MO KOJWYECTBY BBIILICIIIUX II€-
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proa OTMEYECHO B BapHaHTE C MCIIOJIB30BAaHUEM  KIIyOHEH KapTodesns yCKOpseT pOCT pacTeHHH in
rubbepeiiHa B KOHIIGHTpAIUK 2 MT/I B «bro-  vitro, yBemTuduBaeT KOI(PPHUITUESHT pa3MHOKEHUS
cox» — 200 mr/m. 037I0POBJICHHOT'O TIOCAIOYHOTO MaTepuajia W II0-

B 1enom, ucrosib3oBaHWE OHMOCTHMYISITOpa  BBINIAET €r0 YPOXKAWHOCTH, YTO BaXKHO B CEMEHO-
«bHOCOK» B TEXHOJIOTMH BBIPAIIMBAHUS MHHH- BOJYECKOM IpoIiecce.
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Tyiiin

3epTTeyiep HOTIKEIEPi OMOCOKTHI KOJIaHy KapTOT OCIMIIKTEePiHIH ocyiHe )KoHe JaMybIHa OeTisi
Oip ocep eTETIHIITIH aHBIKTAIbl. 3epTTEyJiep KopceTKeHaeH, "brocok" ecy perrterimrimMeH, in vitro
JKarmalbIHAa OCIpiIreH OCIMAIKTEPiH OTHIPFRI3Ap aNABIHIA AIbIH-ajla OHJCY KapTONTHIH aJFaIlTKbl
TYKBIM HIAPYaIlbUIbIFGl YIIIH MAFbIH TYWHEKTEpP CaHBIH KOOCHTYre eH OHTaWJbI (hpakiust OONbIN Ta-
OBLIAIEL.

KopekTik opTaHbsIH KypaMbIHAAFH ' brocok" 0rnoecy peTTeriti BereTamus Ke3eHIiHAe 0CIMIIKTepIiH
Te3 OCYiHe JKOHE JTaMybIHA BIKIAT €TCTiHI aHBIKTAIIBL. ""brocok" OnoecypeTTerintin Koaaany cyocTpar-
Ta maiia OONFaH MaFbIH TYHHEKTepIiH OHTaIbl (paknus caHsiH babaeB copteinaa 2,0%-ra, ATbsSHC
copteiHaa — 2,5 % - ra xxoHe Ilamstn KonaeBa copteiaa -3,9% - Fa apTTeIpyFa MyMKIHAIK OepeTiHi
AHBIKTAIJIBI.

"Brocok" OnonormsuTbIK oHiMi [mO0epeT KuIIIKBIIBIHBIH OeNTisli ecy PEeTTETill peTiHae bIH-
TaTaHABIPYIIEI OCEpPre We eKCHIH KepceTuUreH. "bHocok" Omoecy peTTerilmiH KapTONTHIH IMaFbiH
TYHHEKTEpiH ecipy TEXHOJOTHACHIHAA MalganaHy OacTamKbl MaTepHAIABIH KoOcto Kod(DQUIeHTIH
YJIFaUTATBIHIBIFBIH KOHE OHIMIUTITH apTTHIPATHIHIBIFBI IQNIEIICH TI. BYJT TY KBIPBIMAAPIbIH KApTONITHIH
IIaFBIH TYWHEKTEPiH 0acTamKbl TYKBIM IapyaribUIBIFRIHA OHIPICKE CHTI3YIE MaHBI3BI OTC 30p.

Kintrik ce3mep: Kaptom, npoOupKkamsl ©CIMIIKTEp, MAFBIH TEPEHIIKTEp, OMOOCYy peTTerim,
OHIMITIK, OMOCOK, TYKBIM IIapyalIbUTBIFBI, MUKPOKIYOHH, CyOCTpaT, pereHepanT.
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THE EFFECTIVENESS OF BIOSTIMULATOR "BIOSOCK" TO PRODUCE POTATO
MINITUBERS IN GREENHOUSE
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Abctract

The results of research have shown that the use of Biosok has a certain effect on the growth
and development of potato plants. Studies have shown that pretreatment of test tube plants with the
biostimulator "Biosok" increases the number of mini-tubers, the most optimal fraction for primary
potato seed production.

It was revealed that the nutrient medium containing the biostimulator "Biosok" contributed to the
accelerated growth and development of plants during the growing season.The use of the biostimulator
allowed to increase the number of minicubes formed in the substrate of the optimal fraction (5.0-10.0)
in the Babaev variety by 2.0 %, Alliance -2.5% and Konaev memory -3.9%, compared to the control
variant.

Biopreparation "Biosok " has a stimulating effect as well as the well-known growth regulator
Gibberellic acid.The obtained data show that the use of the biostimulator "Biosok"in the technology of
growing potato mini-tubers increases the multiplication coefficient of the source material and increases
its yield, which is important in the introduction of primary seed culture.

Key words: Potatoes, test tube plants, mini-tubers, biostimulator, yield, biosok, seed production,
micro-tubers, substrate, regenerant
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VK 631.1.02

INPUMEHEHUE 3JIEMEHTOB IIU®POBBIX TEXHOJIOT UM
B CEJIbCKOXO3MCTBEHHOM ITPOU3BOJICTBE

Cacvixos A.E., maaowuii nayunsiti compyoHUuK
TOO «Hayuno — npou3800cmeeHublil YeHmp 3epHo8o2o xossicmea um. A.1. bapaesay,
Llopmanovi-1, ardak.sscvi@mail.ru

AHHOTANNSA

Lenp uccnegoBaHus: ONpeenTh METOUIECKHE OCHOBHI IS BRIOOpA IEMEHTOB ITU(pPOBU3AIIUT
Ha CeNIbCKOXO03IHCTBEHHOM MPEANPHUATHH C yUETOM KOHKPETHBIX PON3BOICTBEHHBIX YCIOBHIA.

B crarpe mpuBeieHa XapakTepUCTHKA JIEMEHTOB U(POBHU3AINH CEITHCKOXO03SHCTBEHHOTO TIPOM3-
BOJICTBA, MPOM3BE/ICHA MX TPYNIHPOBKA B 3aBUCUMOCTH OT TOTpeOHOCTH mpeanpustui. C HCroib30-
BaHHEM CPEJCTB IU(PPOBU3AIMN MOKHO aBTOMATU3UPOBATh MOHUTOPHHT IPOBEICHUS TOJIEBBIX MeXa-
HU3UPOBAHHBIX PaboT, Au(epeHIpOBaHHOE YIIPABIEHHE MPOyKTUBHOCTHIO MTOCEBOB, YIIPABICHUE
TEXHUYECKUM COCTOSTHHEM MamvH. [Ipu BeIOOpe 3meMeHTOB 1u(pOBHU3ANNN MPEATIOYTEHUE OTAAETCS
HamboJIee OKyIMaeMbIM 3JIEMEHTaM B yCIOBHSIX KOHKpeTHOro mpeanpusatus. Ilpencrasnen o63o0p mpo-
IPaMMHBIX W TEXHUYECKHX CPEJICTB, MO3BOJISIONINX aBTOMATU3UPOBATH MIPOIECCHl YIIPABICHUS MPE/I-
MIPUSTHEM U MTOBBICUTH TUIOIOPOINE MTOYB € YIETOM MX HEOJHOPOJHOCTH. [IpuBeieHb! 00CmyXuBaronne
OpraHM3alNH, MPEAOCTABIIAIONINE YCIYyTH 10 M poBr3annu Ha Tepputopun PecryOnmku Kazaxcran.

Hayunas HOBM3HA HCCIeIOBaHUS 3aKJIIOYACTCS B IPUMEHEHHH CYIIECTBYIOUINX METO/IO0B KIIaCcCH-
(bMKanmu 1 pacCTaHOBKH IPUOPUTETOB JUTSI PELICHHSI IPOM3BOICTBEHHBIX 33/1a4 B 00J1aCTH [P POBU3a-
LIMU CEITbCKOXO3HCTBEHHOTO TPOU3BOJICTBA.

B pesynprare mpenioxkeH MoAXoa Ui 0OOCHOBAaHWS HanOoJee MPUOPUTETHBIX IS BHEAPEHUS
3JIEMEHTOB IU(PPOBU3AIUH JJIsi KOHKPETHBIX NMPOU3BO/ICTBEHHBIX YCIOBUI B 30HE PHCKOBAHHOTO 3EM-
aenenus.

KuloueBble cjioBa: ToYHOE 3emiieenne, dJIeMEHTH IHU(ppoBU3ayy, reonH(pOPMAIIOHHBIE CH-
CTEeMBI, JaHHBIE JUCTAHIIMOHHOTO 30HAMPOBAHMA 3€MIJIM, CUCTEMa III00aJBHOTO MO3UITMOHNPOBAHUS,
rapajuieIbHOE BOXKJICHUE, AIEKTPOHHBIE KapThl MOJIeH, arpoXuMIIeckoe 00cIeI0BaHie, MOHUTOPHHT
rH(pOpMaIIH.

CoBpemeHHBbIe IM(POBBIE TEXHOJIOTUH MpPU- JUTOH TOYHOTO 3emJenenus miomaasio 3000 ra.
3BaHbl TOBBICUTh 3((EKTUBHOCTH CcenbCKox0- [Ipom3BeneHa omuQpoBKa MoJeH, COCTaBISIOTCS
3SMICTBEHHOI0 IPOM3BOJCTBA INPOAYKLMHM pac- KapTOrpaMMbl arPOXMMHUYECKOrO aHaJIU3a, KapTo-
TEHUEBOJCTBA. B CEIbCKOM XO3SMCTBE aKTUBHO TI'PAMMBbI YPOXKANHOCTH, IPOBOJAUTCS MOHUTOPHUHT
MPUMEHSIIOTCS. T€OMH(POPMALIMOHHBIE CUCTEMBI, COCTOSIHHSI TIOCEBOB IO CHEKTPAJIbHBIM HHACK-
JIAaHHBIE JUCTAaHLUOHHOIO 30HJUPOBAHMS 3€MJM. CaM BEreTaluu, MOJyYEHHBIM CO CIIyTHUKOB U C
OmnbIT BeAyIUX CTpaH JalbHero 3apyoexbs moka- BIIJIA. Ha texnuke, skcruryarupyemoit B TOO,
3bIBacT BBICOKYIO 3(h(hekTUBHOCTH U(poBHU3auu  ycTaHOBIeHb GPS-TepMuHanel, 1aTYMKU YpOBHS
1 aBTOMAaTH3allMM MPOM3BOJACTBA M, KaK CIEAYIO- TOIJIMBA, HHQOpMALHs OT KOTOPBIX MOCTYMAeT U
LIero 3Tamna, poOOTHU3alK BBHIOJHEHUSI MeXaHu- oOpaOatbiBaercs Ha cepBepe SKIF.
3UPOBAaHHBIX MOJEBBIX padot [1]. LudpoBble TEXHOIOTHH OXBaTHIBAIOT BECh

B PecnyOnuke Kazaxcran wnudpoBu3anus NpoLEcC MPOU3BOACTBA CEIBbXO3MPOLYKIHU. JTO
CEeNbCKOT0 X035CTBA TOJIbKO HA4aJla PA3BUBATHCS.  CO3JAaHHUE DJIEKTPOHHBIX KapT IIOJEH, 3JEKTPOH-
MoHUTOpUHT pabOThl TEXHUKU U PACXO0Ja TOIUIM-  HBIM KOHTPOJIb BBIOJHEHUS! MEXaHU3UPOBAHHBIX
Ba ¢ ucnosbzoBanueM GPS-TpekepoB u gaTunkoB  paboT, pacxoAa TOMJIMBA, TEXHUYECKOTO COCTOS-
YPOBHsI TOIUIMBA YK€ IIOBCEMECTHO BHEAPSETCS HUS MalluH. JIJIsg 3TOro UCIOIb3YIOTCS IPOrPaMM-
KaK B CEJIbCKOM XO3sIICTBE, TaK U B APYIrUX OT- HbIE CPEIACTBA ABYX BUIOB. IlepBblil - mporpaMm-
paciax. B TOO «HITL3X um. AWM. bapaeBa» i1 Hble CpeJICTBa, YCTAHOBJIEHHBIE HAa MTEPCOHAIBHBIX
ajanTauuy UU(QPOBBIX TEXHOJIOTHHA CO3/1aH MO- KOMIBIOTEpax, HOyTOyKax, IUIaHIIeTax M CMapT-
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¢onax [2]. IlporpammHBIe cpencTBa TpeOYIOT
MTOKYTIKH JIMIIEH3WH, UMEIOT OTpe/IeJICHHbIE Tpe-
©0BaHMUs K MOIITHOCTH KOMITBIOTEPA, /I HUX HE00-
XOJMMO HalTH cepBep, Tae OyJeT XpaHUThCS U 00-
pabatsiBaThest mHMOpMaIusa. Bropoii - o01adnbIe
CEpPBHCHI, MPEIOCTABIsAEMbIe KOMIAHUSIMHI ATpo-
cmaprt K3, I'eomup, ExactFarming, AgroStream u
npyrumu. J{ns paGoTel ¢ 00JauYHBIMUA CEPBHCAMU
nosoier 000l KOMITBIOTEP C JOCTYIIOM B HH-
TepHeT. Kommnanueil mpenoctaBisieTcst JIOTUH U
apoJib Ui JIOCTyIa K JTUYHOMY KaOMHETy depes
WHTEpHET-Opay3ep.

Tarxoke wmdpoBu3anus NpeaycMaTpUBAET
YCTaHOBKY JJIEKTPOHHBIX YCTPONCTB Ha TEXHHKY,
paboTaronryio B 1oie: OOpPTOBbIE KOMIIBIOTEPHI,
GPS-TepmMuHanbl, JaTYNKHA YPOBHS TOIUIMBA, 3a-
OMBaHMS CEMSIPOBOJIOB CEAJIOK, OTKA30B CHCTEM
MalIvH.

KpynHble MpOM3BOAMTENN  CENbCKOXO3SH-
CTBEHHON TEXHHWKH C 3aBOJIa yCTAHABJIMBAIOT Ha
CBOM MaIIWHBI 000PYAOBaHUE I TOYHOTO 3EM-
Jenenusi, CHUCTeMBl MapajuIeIbHOTO BOXKIACHHUSA,
JMATYNKHA, CUTHAM3UPYIONIUE O HEHUCIPABHOCTSIX
CHUCTeM MammuH. Taxke MPOU3BOAWUTENH TEXHU-
KH TIPEOCTABIISIOT JOCTYII K CBOEMY OOJauHOMY
CEpBHCY, TJIE MOXKHO TPOU3BOJUTH MOHUTOPHHT
paboThl TEXHUKH TOJIBKO MX Mapku. Tak komma-
Hus John-Deere mpenocTaBiseT JOCTYI K JTHIHO-
My kabuHeTy MyJohnDeere, a kommanus Claas—
mmanomy kabuaety CLAAS TELEMATICS.

[ToMmuMO KOMIIAaHUN TMPEAOCTABISIOMUX 00-
JadHble WH()OPMAITMOHHBIE CEPBUCHI €CTh KOM-
MaHUM, JOYKOMITJIEKTOBBIBAIOIINE HWMEIOIIYIOCS
TEXHUKY CHEIHaJIbHBIM 000PYIOBAaHUEM IS yM-
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Horo 3emueaenus. Ha Teppuropun Kazaxcrana
HUM oTHocsiTcs NavistarAsia, TerraPoint, «Tex-
HoKomy», Mouutopunr Ilntoc u apyrue.

Takum oOpa3oM, Ha pBIHKE MPEJCTaBICH
OOJBITION BBIOOP CPEACTB A IU(DPOBU3AINH
cenbckoro xo3siictBa. Ho mepex mx BbiGopom
CEIIbX03TOBAPOIPOU3BOUTEIIO HE00X0MMO
OTIPE/IETINTHCA: KaKyl0 BBITOJYy OH XO4YET IOy-
YUTH OT WX BHEAPEHUS, CKOJIBKO HY)KHO BIIOKHUTH
JEHEe)KHBIX CPEJICTB Ha WX NPUOOpEeTeHHe U HX
OKYTIa€MOCTb TIPU €T0 YPOBHE JTOXOTHOCTH.

Ha Teppurtopun Pecrrybnuku Kazaxcran ects
X03s5ICTBa pasIUYHON (OPMBI COOCTBEHHOCTH,
BHJIOB JICATEILHOCTH, YPOXKAHHOCTH U BUJIOB BO3-
JeNTbIBaeMbIX KyIbTyp. [lmomaan, pacmonoxenne
1 KOH(UTypanus moye, BapbUpOBaHNE HEOTHO-
POJHOCTH TOKa3aTesied II0I0opoaus MoJieH, co-
CTaB TMapKa MallWH TaK e pa3nu4Hbl. [losTomy
Y TIOJIXOJ] K BHEJPEHUIO HE MOXKET ObITh MabIoH-
HBIM JUIS BCEX MPEANPHUSITHH.

B cBs3u ¢ 3TM, BO3HHKIIA HEOOXOIUMOCTD B
KJIACCU(HUKAIIH U TPYIITHPOBKE HIEMEHTOB H(-
poBH3anyy, 000CHOBaHHUS HanbOJIee MPHUOPUTET-
HBIX JIJIS1 BHEIPSHHS DIIEMEHTOB.

Hcxoms u3 CymiecTBYIONINX Ha PHIHKE CHCTEM
urppoBU3aANNN I TPEANPUATHI 3eMileaenbae-
CKOTO HaIlpaBIICHUS, BCE AIIEMEHTH IHU(PPOBU3a-
LIMU MOKHO YCJIOBHO Pa3/IeNINTh Ha YEThIpe TPYTI-
el (pUCYHOK 1): MOHMTOPUHT PaOOThI TEXHUKH,
nmudepeHIInpoBaHHOE YIIPABICHUE MPOIYKTHB-
HOCTBIO TIOCEBOB, COKpAIICHHE MEPEKPBITHH Tpu
napajuieIbHOM BOXKACHUH, YIIPABICHUE TeXHUYE-
CKHM COCTOSTHHEM MaIlliH.
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Pucynok 1 — I'pynnupoBka 31eMeHTOB nn(poBU3aLuy IPUMEHUTEIBHO K PACTEHHEBOAYECKUM
NPEANPHUITHSIM.

B nepByto ouepenp npyu BHEAPEHUH 3JIEMEH-
TOB IM(POBU3ALMK COCTABIISIIOTCS JIEKTPOHHBIC
KapThl MOJIEH. YKe Ha UX OCHOBE OIpENeNsIeTcs
TOYHAs IUIOIIAAb TMAIIHH, COCTABJISIETCS KapTa
IUIOIOPOJUST TIOYB, CO3JAI0TCSl T€O30HBI TSI MO-
HUTOpPUHIA paObOTHI TEXHUKHU B UX IIpeaenax

OKOHOMMUSI TOIUIUBA U APYTHX PECYPCOB IOCIIE
BHEPEHHUS JaHHBIX AJIEMEHTOB 3aBUCHUT OT TOTO,
Kakol y4dé€r BENCS B XO35AUCTBE 10 UX BHEJIPECHMUS.
B HekoTOpBIX X03siCTBaX KOHTPOJIIO U YUETY ye-
nsieTcst Oonbliiee BHUMaHUE, B HEKOTOPBIX MEHb-
mee. Ho B mobom ciydae aBTomaruzanus yuéra
MIO3BOJIMT CHU3UTD €T0 TPYAOEMKOCTh U IOBBICUTh
ero s>¢dexruBHocTh. B mepByro ouepenp GPS
TEpPMHUHAJBl M AATYUKH YPOBHS TOIIMBA YyCTa-
HaBJIMAIOTCS Ha Hanbojee 4acTo HCIOJIb3YyEeMYIO
BBICOKOIIPOU3BOIUTEIbHYIO TEXHUKY. [10 Tpekawm,
nonmydeHHelM ¢ GPS tepMuHanos omnpezpenser-
csi 00BEM BBITIOTHEHHBIX PadoT, MPOOET B KUIJIO-
MeTpax MpH NEeperoHe TEXHUKU MEXIY MOJISIMH.
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[IporpamMma aBTOMaTHYECKH CUUTAET BpeMst pabo-
Thl U MIPOCTOEB. B nanpHeieM MOXXHO MPOU3BO-
JIUTh aHAJIN3 TIPOCTOEB C LIEIbI0 UX COKPALICHUS.
CoxkpariieHue NpocToeB TEXHUKH B HANPSDKEHHbIE
MEpUOIbl MOJEBBIX PadOT MO3BOJIUT COKPATUTh
YOBITKH OT IOTEPH ypOsKasl.

Bmecte ¢ GPS TepmuHanamu ycraHaBiIuBa-
IOTCSl aTYMKK ypoBHA TomuBa. [1o ux maHHBIM
cTpoutcs rpaduK YpoOBHS TOILIMBA B 0Oake, IO
KOTOPOMY OHNpEAEISIETCSl pacxo]] TOIJIMBA IPHU
BBINOJIHCHUN MEXaHU3MPOBAHHBIX PadOT, OLCHU-
BaeTCd TOIUIMBHAs SKOHOMHMYHOCTH MamuH. Ha
pHUCYHKEe 2 TIpe/ICTaBlIeH (parMeHT rpaduka pac-
X0/1a TOTIINBA ¢ TpekoM TpakTopa K-744 B uadop-
mamuonHoi cucreme SKIF, mpencrasnsiemoil Ha
Tepputopun PecyOonmkn Kazaxcran kommnanuein
“MoHUTOpHHT TITIOC”. BepTuKanbHble TMHUN Ha
rpaduKe — 3TO 3a1paBKH TOINIMBOM, TOPU30HTaIIb-
HBIE — IIPOCTOU TEXHUKH.
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Pucynok 2 — OtobpakeHne TpeKOB TEXHUKH ¥ JTAaHHBIX IO pacxoay TorumBa B porpamme SKIF

[To xpyTusHe rpaduka MOXKHO OLEHHTH TO-
IJTMBHYIO 9KOHOMHUYHOCTh TEXHUKH. Tak ke MOX-
HO OTIpENENNUTh YPOBEHb TOIJIMBA B 0aKe B Ka-
JIbIi MOMEHT BPEMEHM U IIPH COOTBETCTBYIOIIEM
MECTOHAXOX/IEHUU TEXHUKH Ha moje. OTuéTsl
BBITPY>KaloTCsl Tak ke B Excel amst kax ol equau-
Ll TEXHUKH WM Trpynnsl MamuH. [lo nokasanu-
SIM JTATYUKOB CTPOUTCA TpaduK pacxoja TOIUIMBA
texHukod. Ilo rpaduky orcrnexuBaeTcs pacxon
TOIUIMBA HA KaXKI0! TEXHOJOTMYECKON ONEepaLuy
1 TIeperoHax TEXHUKH, 3alpaBKH TOIIMBOM. Ha
OCHOBE JJaHHBIX TpadrKa TOIIMBA MOKHO OTIpeie-
JIUTh TOYHBIM pacxoj TOIUIMBA MPH BHIIOIHEHUU
MeXaHU3UPOBAaHHBIX pa0OT B 3aJJaHHBIX YCIOBUSIX,
OLIEHUTh TOIUIMBHYIO 3KOHOMHYHOCTbH MallliH.

VYuér pacxoja TOIIUBA IIPOU3BOJUTCS TAKKE
YCTAHOBKOH JIOTIOJIHUTEIBHOTO0 000pyIOBaHUS Ha
6enzoBo3bl. Ha nero ycranaBimuBaetcs GPS Tep-
MuHaJ, Oiokupyromee ycrpoiictBo ¢ RFID cun-
TBIBATEJIEM, IPOU3BOJAIIECE 3alPaBKy TOIUIMBOM
TOJIBKO Npu conpukocHoBeHur ¢ RFID — meTkoi,
HAMEIOIIEHCS Y KaXA0r0 MEXaHU3aTOpa U BOJUTE-
151 TpancnoptHoro cpeactsa. RFID (anrn. Radio
Frequency I[Dentification) — wmeToa aBTOMaTH-
4ecKol HMIeHTH(UKAIMH OOBEKTOB, B KOTOPOM
IIOCPEICTBOM PaJUOCUTHAIOB CUUTHIBAIOTCS WIH
3aMyChIBAIOTCS JAaHHBIE, XpaHALINECsS B TaK Ha-
3bIBAEMBIX TpaHcHoHAepax, wim RFID-merkax.

Wudopmarus o kaxaoi 3anpaske (BpeMsi 1 MECTO
3ampaBKu, TPOOIKUTENbHOCTE, @.M.0. coTpya-
HUKa TOJYYHMBIIEr0 TOIUIMBO) IMOCTyHaeT depe3
GPS TepMuHan Ha cepBep KOMIIAHMU U BBIBO-
auTcst B opMe BEIOMOCTH 3ampaBok. Mcnomib3o-
BaHue Oyokupytromero ycrporictea ¢ RFID cum-
TBIBATEJIEM TAK)KE HUCKIIIOYAET CIIMBBI U 3aIPABKY
TEXHUKHU HE NMPUHAJIEKALEN TPEATPUATHUIO.

HemanoBaxHyl0 poilb UIPaeT KOHTPOJb U
JIOTHCTUKA IBIDKCHHS ypokas OT KomOaifHa Ha
3epHOTOK BO BpeMs yOopku. B kauectBe mpumepa
MOHO TPHUBECTH OMNBIT KOMIAHUU Agrostream.
B oOciyxuBaeMbIX MMU XO3SHCTBaX aBTOMAaTH-
YecKH (UKCHPYETCs BBITPY3Ka KaXKJoro OyHKe-
pa u3 KoM0OaliHa B TpaHCHOPTHOE cpeacTBo. Jlis
9TOro Ha KOoMOaiiHe yCTaHOBIEHO OJOKHpYIOIIee
yctpoiictBo ¢ RFID cuuteiBateneM. DakT BbI-
Ipy3KH OTOOpakaeTcs B MH(QOPMAIMOHHOH cH-
CTEME C YKa3aHWEM TOC HOMEpPa TPaHCIOPTHO-
ro cpeacrsa. TpaHCIOPTHOE CPEACTBO OTBO3UT
3€pHO Ha 3€PHOTOK, IJie TOC.HOMEp CUUTHIBACTCSA
Ha KaMepy, paclo3HAaETCi U CHUCTEMa 3allyCKaeT
€ro Ha BIEKTPOHHYIO BECOBYIO Uepe3 muiardaym.
OnexTpoHHasl BecoBasi aBTOMAaTUUYECKH IMeperaéT
BeC MOCTYNHBIIETO 3epHA Ha cepBep MH(OopMaly-
OHHOM CUCTEMBI.

EcTh BO3BMOXHOCTh YCTAHOBKH B OYHKEP KOM-
OaiiHa JaTyukoB HamosHeHus. [Ipu 3anmoiHeHUH
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OyHKepa 10 ONpeAelEHHOrO YPOBHS Ha cepBep
HOCTYIHUT CUTHAN, YTO K JaHHOMY KOMOaiHy HYX-
HO T10/IaTh TPAHCIIOPTHOE CPEJICTBO, YTO COKPATUT
BpeMsi [IPOCTOS Ha OXKUJAHNE PAa3rpy3Ku OyHKepa.

HIupokoe pa3BuTHE MOTyYHIa B HACTOSIICE
BpeMsi CHCTEeMa IapajielbHOro BOXKICHUsS. Tex-
HHKa TPU3BOJICTBA JAIILHETO 3apyOeKbsl C 3aBOJA
IIOCTYIIAET CO BCTPOCHHON CUCTEMOU Napalieib-
HOTO BOJKJICHUS. Ha TeXHHKY IPOM3BOICTBA CTPaH
OJIMKHETO 3apyOeKbsi €CTh BO3MOXKHOCTH yCTa-
HOBKH TOJIPYJIMBAIOIINX YCTPOHCTB HMIIHM KYPCO-
ykazareneid. K HUM OTHOCSTCS MOIPYJIMBAIOIINE
yCTpoiicTBa MpPOW3BOACTBa KoMmmaHuii Trimble
Ag, Raven, TEEJET Technologies n apyrux.
[IpuMeHeHne cucTeMbl TApAIIIEIBHOTO BOKACHUS
MO3BOJISIET COKPATHTh TIEPECEBbI W OTPEXH MpH
BBINTOJTHCHUU MEXaHH3HPOBaHHBIX paboT, SKOHO-
MHUTb ceMeHa, Y00pEHUS U MECTULIUIbI, CHU3UTD
YTOMIISIEMOCTh MEXaHH3aTOpa.

[[lupuHa NEpPEeKpPHITUM 3aBUCUT OT INpPUME-
HEHHsI CepBHCOB KoppekTupoBku GPS curnana.
Ecnn myx#Ha TouHOCTH 5-10 ¢M, MOXKHO OTLIaYH-
BaTh nognucky OmniSTAR, mist Gonee BbICOKOIA
TOYHOCTHU 710 2-5 cM craenyer nmpuodpectu RTK
CTaHIMIO. BHeapeHne cucTeMbl NapauieIbHOTO
BOYKJIEHUS [TI03BOJISIET COKOHOMHUTH 110 35 % ceMsaH.

Jaxke cOKpaTuB MEpeKpbITHE TPU MOCEBE 0
2-5 cm, mepeceBbl OYIyT JIOITYyCKAaThCs MpPU pas-
BOpOTax CEsUTKM B KOHIIE TOHA WJIM Ha MOCIeHEM
roHe. McKmo4nTh AaHHBIE TIEPECEBBl MOXKET CHU-
CTeMa aBTOMAaTUYECKOTO OTKJIIOYCHHUSI COLIHUKOB,
KOTOpasi TIO3BOJISICT JOMOJHUTEILHO COKOHOMUTD
3-5 % cemennoro marepuana. Ilpumepom Takoit
cuctemsl sBisiercst cucrema TrimbleFieldIQ.

Ecnu npu TpaaninoHHOM 3eMIICICIIHH 110 BCE-
MY ITOJIFO BHOCHTCS OJTHA 71032 yI00peHui Uiy rie-
CTHLIM/IOB BHE 3aBUCHUMOCTH OT MOTPEOHOCTH, TO
[pY TOYHOM 3eMJICJICITUH YI00PEHUS, TECTUIIU/IbI
BHOcsiTcst nuddepenmposanno [3]. Taxxke nud-
(epeHIMPOBaHHO MOXKET IMPOU3BOJUTHCS TTOCEB
ceMsiH, 00paboTka mousbl. JluddepeHipoBantoe
BHECEHUE MOXKET MIPOU3BOJUTHLCS B peskuMe online
win offline. Offline BHeceHune npemycmarpuBaeT
IIPeBAPUTEIIBHBIN COOp ¥ aHaiu3 MH(OPMAIUU:
pa3OMBKy TOJsI HA DJIEMEHTapHBIC YYacTKH, CO-
CTaBJICHHUE KapTOTPaMM COJEPYKAHUSI MHUTATEIb-
HBIX DJIEMEHTOB, CO3JaHHE KapThI-TIPEIMTUCAHUS,
KOTOpasi 3arpyaercsi Ha OOpPTOBOW KOMIIBIOTEP
TpaKkTopa, BHOCSIIEro HEOOXOIUMBIE TMpenapaThl
i 00padaThIBaroIEro mouBy. cXoHbpIMU J1aH-
HBIMH JUISl CO3JJaHMsI KapThI-TIPEAITUCAHUS BHECE-
HUsSI YJOOpEHHI MOTYT CITYKHTh HECKOJIBKO BHJIOB
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KapT: KapThl COACPKAHUA MUTATCIIbHBIX 3JICMCH-
TOB, KapThbl BET€Tallii, KapThl BJIA)KHOCTHU IOYBbI,
KapThl ypokallHOCTH W japyrue. B atom ciyudae
1esIecoo0pa3Ho MPOBOJUTh HMX PETPECCHOHHYIO
00pabOTKy JUIsl BBISIBIICHUS] B3aUMOCBSI3eH MEXKTy
JAHHBIMU TIOKa3aTesIMU M OIpeJeNieHus Ooiee
000CHOBaHHOH J103bI BHECEHUS yI00peHHi. AHa-
JIN3 HEOJJTHOPOIHOCTEH CO/ICPIKAHUSI U TATEIBHBIX
JJIEMEHTOB B TCYUCHHHN HECKOJIBKHX JIET MOXCET
JaTh TIOJIE3HYI0 HHPOPMALIUIO JUTS ONITUMAIILHOTO
a¢dekra OT NMPEIU3MOHHOTO BHECCHHS YI00pe-
Huti [4].

Online pexuM NpeaycMaTpUBaeT BHECCHUE
MpernapaToB B PeXXUME PealbHOrO BpeMeHH. Jlis
OTOI'0 HYKHO OCHACTUTh TCXHHUKY HaBUT'allMOH-
HBIM [TPHOOPOM, KOHTPOJUIEPOM, PETryIUPYIOIINM
HOpPMY BHECEHHS 10 IOKAa3aHUSIM ONTHKO-CEHCOP-
HOW CUCTEMBI, yCTAHOBJIEHHON Ha MallIMHHO-TPaK-
TOPHOM arperate. M3BecTHBI ONTHKO-CEHCOPHBIE
cucrembl GreenSeeker u WeedSeeker npoussoji-
ctBa kommanuu Trimble, CROP SENSOR ot kom-
maauu CLAAS.

Pesynbrar  nuddepeHIupoBaHHOIO  yIIpaB-
JICHHUsl TUIOAOPOJAMEM OIpeneNnsieTcss 1Mo  Kap-
TorpaMMe yposkaiiHoctu. Ha e€ e ocHoBe
cocraBisieTcss KapTa-npeanucanue it audge-
PEHIIMPOBAHHOTO BHECEHUS YJJOOpEHHI TIOJ ypo-
Kall  crmemyromero rofga. MHorme KOMOaiHBI
MIPOM3BOJICTBA CTPaH AajbHEro 3apyoexbst John-
Deere, Claas, NewHolland, Case IH, Deutz-Fahr
W Ipyrue NOCTYNAI0T C 3aBOJia C BCTPOCHHOW CH-
CTEMOU KapTupoBaHus ypokaitHocTu [5]. EcTb
BO3MOXXHOCTh OCHAIIICHUS MOJ00HON CHUCTEMOU
KOMOQHOB IIPOM3BOJICTBA CTPaH OJMKHEIrO 3apy-
0exbs1. Tak, Harpumep, ycTpoiictBo Quantimeter,
BXOJsilee B OOPTOBYIO DJIEKTPOHHYIO CHCTEMY
Cebis, koTOpasi ycTaHaBIMBAETCS HAa KOMOAHBI
Claas, MoxeT OBITh YCTaHOBJICHA HAa KOMOQiHbI
npyrux Mapok. CucTeMbl KapTUPOBAHUS ypOxKaii-
HOCTH OT Pa3HbIX NPOU3BOAMUTEIICH HMEIOT pa3iu-
Yusl B PUHIIMIIC JCUCTBUS U TPEOYIOT 00s13aTeIb-
HOM TapHPOBKH 110 MOKAa3aHUSIM aBTOMOOHMIIBHBIX
BECOB.

Hemanosaxnas POJib NPUHAAJICIKUT aBTOMa-
TU3alUN YIIPABJICHUA TCXHUYCCKHUM COCTOSIHUCM
MallluH. ABTOMaTI/I3aHI/IH yHpaBJICHUA TCXHUYC-
CKUM O6CJ'Iy)KI/IBaHI/ICM n pEMOHTOM MallWH 3TO
OJIMH M3 MyTEH K COKPAIICHUIO MPOCTOEB MaIluH
10 TEXHUYCCKUM IMPUYHMHAaAM B HaHpﬂ)KéHHBIC I1e-
PHOBI IOJIEBBIX PadOT, 4TO CIIOCOOCTBYET CHUXKE-
HUIO TTOTeph ypoxas. Ontumuszanus cucremsl TO
U PEMOHTA Ha MPEANPUATUN TAKKE IIPU3BaHA CO-
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KpaTHUTb 3aTpaThl Ha MOJIepKaHue TEXHUUECKOTO
coctosiHust MamuH. [IpuMepom nHGOpMaIMOHHOM
CUCTEMbI YIpPAaBJIEHHUS TEXHUYECKUM COCTOSHU-
em MamuH sBisiercs cucremMa TRIM - Planned
Maintenance System (TRIM-PMS), pa3paboran-
nast HIIIT «CnenTek» - 310 HaOop B3aMMOCBsI3aH-
HBIX M TOTOBBIX K HCIIOJIb30BAaHUIO MIPOTPaMMHO-
METOJNYECKUX CPEACTB, OOBEANHEHHBIX €IUHOM
KOHIIETIIIMEH OpraHu3alliy, MPOBEACHUS, OLCHKU
u a"anu3a cucremsl TO u P.

CoBpeMeHHasi TEXHUKA JANBHETO 3apyOeiKbsi
OCHAIIIeHa JaTYMKaM{ TEXHUYECKOTO COCTOSHUS
y3JI0B, KOTOpPBIE TIEpEIalOT JaHHYI0 HHPOPMALIUIO
Ha cepBep, CBOEBPEMEHHO HAllOMHUHAas WH)KEHe-
paMm O HEOOXOAWMOCTH YCTPaHECHHUS HEHCIIPaB-
Hocteir. Yepes OBD-mopt mpoBomutcs Oosee
yrIyOJeHHAsT KOMIBIOTEPHAs JWAarHOCTHUKA Ma-
IIMH, TI03BOJISIONIAs OLEHUTh OCTaTOYHBIN pecypc
y310B MamuH.OBD-nopTel B Hacrosiee Bpems
BCTPEYAIOTCS U Ha TEXHUKE MPOU3BOJCTBA CTPaH
OmmKHEero 3apyOekbsi, HAMpUMEp Ha TPaKTOpax
MuMHCKOTro TpaKTOPHOI'O 3aBO/JIA.

Peanuzanust sneMeHTOB IUQPOBHU3ALUK Jie-
JUTCS HA TpW 3Tamna: coop mHDOpMannu, aHaIu3
U ynpasiisirolnee Bosjeicreue. Hapumep, cHava-
Ja IPOM3BOAMTCS cOOp MHPOPMAIMH O pacxojie
TOIJIUBA C HCIIOJIB30BAHUEM COOTBETCTBYIOLINX
JATYMNKOB, 3aTeM IMPOU3BOAMUTCS aHAIU3 JAHHBIX
110 pacxojy TomumBa. B mpouecce aHanusza Mo-
KeT OBbITh BBISIBJICH MEPepacxoj TOIUIMBA B CPaB-
HEHUU C HOPMATUBHBIMH 3HAUCHHSIMH, 4TO OyIeT
CIIEJICTBHEM H3HOCAa TEXHHUKH, HEHCIpaBHOCTEH
TOIUIMBHOM CHCTEMBI WM ciuBa. B pganpHeiinem
OyZeT MpPUHSATO COOTBETCTBYIOLIEE PEIICHHE IO
YCTpaHEHMIO TNPUYMHBI Tepepacxojia TOIUIMBA.
[Ipn ananmu3e MPOCTOEB TEXHHUKH BBIABISIOTCS
MIPUYUHBI IPOCTOEB M MPUHUMAIOTCS MEPBI TI0 UX
npenoTBpaieHuto. [lpy momyyeHnn 1aHHBIX AWC-
TAHI[MOHHOTO 30HJAMPOBAHUS COCTOSIHHUS MTOCEBOB
OTIEPaTUBHO BBIABJISIOTCS CHIDKEHHE MHIEKCa Be-
reTalry OTJENIbHBIX YYaCTKOB IT10JI U BBISICHAIOT-
Csl uX pu4MHbL. [Ipy nosrydeHun KapThl ypoxKai-
HOCTH BBISIBIISIIOTCS NIPOOJIEMHBIE 30HBI C HU3KOM
YPO’KaHOCTBIO M BBISICHSIOTCS IPUYUHBI UX CHU-
JKEHHsS. YTIpaBIIsIIoNiee BO3IeHCTBHIE 3aKITI0YaeTCs
B auddepeHIpoBaHHOM BHECEHHH YyIO0OpEHUI
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0 KapTe-Tpearniucanuio.

AHanmmM3 JaHHBIX TaKXKe CIeIyeT MaKCHMalb-
HO aBTOMATHU3MPOBaTh, YTOOBI HE COACPKATh IS
9TOTO JOTMOJHHUTENBHBINA ITAT COTPYJHHKOB. AB-
TOMAaTHU3aIMs aHAIN3a JAHHBIX MOXET CTaTh Mep-
CTIIEKTUBHBIM HalpaBJICHUEM pa3BUTHs MH(OpMa-
LUOHHBIX CHCTEM.

OmnucaHHbIC BBIIIE IEMEHTHI HUPPOBU3ALNT
TpeOyI0T 000CHOBAHHOW OYEPETHOCTH BHEPEHUS
MPUMEHHUTENILHO K KOHKPETHBIM MPOU3BOJICTBEH-
HBIM YCIOBHUSIM. HyXHO BBIICIHTH 3JICMEHTHI
C HauOOJBIIMM TPUOPUTETOM, KOTOpBIE OYyAyT
BHEJIPATHCSL B MEPBYIO odepe/b. M3BecTHO MHO-
JKECTBO METO/IOB PACCTAaHOBKU TMPHOPUTETOB:
CO3JlaHME MaTpHIl NpuopuTeToB, Meron I[lape-
10, kBagpat Jexapra, meton ABC u npyrue [6].
Cenbckoxo3siicTBeHHbIE Tpennpuatus Pecmy-
Oomukn Kaszaxcran paboTaroT B 30HE PUCKOBaH-
HOTO 3eMJIC/ICINS M BIIOKCHHBIE BO BHEAPCHUE
JJIEMEHTOB LU(PPOBHU3ALUU B OTICIbHBIC T'OJIBI
MOTYT He OTpaBjaThcs. B cBsizu ¢ 9TM, Hanboee
MIPUOPUTETHBIMH dJIEMEHTAMU IUPPOBU3ALINH IS
BHEJIPCHUSI B CEJIBCKOXO3SMCTBEHHBIX NPEAIpHU-
ATUSIX OyIyT SIBISITHCS. HAMMEHEE 3aTpaTHBIC dJie-
MEHTBI, TO3BOJISIONINE IMOJYYHTh HAUOOIBIIYIO
npubbub. Hambonee mpuMEeHHMBIM B 9TOM CIy-
gae Oyxaet siBnsaThesa meton Ilapero. CyTh 3akoHa
[Tapero B TOM, uTo 20% 3aTpadeHHbIX AeHCTBUN
nanyT 80% pesynbTaTta, a octanbubie 80% ycumii
a¢dpexTuBHbI TOJIBKO HA 20%. DTOT ke MPUHIIUI
BO3MOYXCH TIPU BHEJPEHHUU 3JIEMEHTOB I (pOBHU-
3allii B CEJIbCKOXO3SMCTBEHHOM MPOM3BOCTBE.
OTienbHBIC 3JEMEHTHI UGPOBU3ALUU TPEOYIOT
MEHBIIHNX 3aTPaT, HO TO3BOJISIIOT MOJIYYHUTh OO0JIb-
U SKOHOMUYECKHH 3 (DHeKT.

Ha pucynke 3 npencrasiena auarpamma lla-
peTo 3arpaT Ha NpUOOpETEHHE CPENCTB IS MO-
JepHHU3AlMU TapKka MalluH M3 JBYX 3epHOY0O-
POYHBIX KOMOAWHOB, JIBYX ITOCEBHBIX KOMITJIEKCOB
U ompbickuBareis. [lepBble CTONOMKH clieBa B
JaHHOW JImarpaMme — HauOosee 3aTpaTHbIe dJie-
MeHThI 1udpoBuzanuu. [IpaBeie crondbuku — co-
OTBETCTBEHHO HaMMeHee 3aTpaTHble. HaummeHnee
3aTpaTHbBIC AIEMEHTHI HU(POBU3AIMN MOKHO BHE-
JPSITH B TIEPBYIO OYEPE/Ib.
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Pucynok 3 — Jluarpamma Ilapero

B T0 e BpeMsi cleayeT UCKaTh IyTH CHHXKE-
HUS 3aTpar AJIEMEHTOB HU(POBU3AIMU C JIEBBIX
cTonb1oB auarpammel [lapero. K HuM MoxeT OT-
HOCUTBCS TPEJOCTaBICHUE CYOCHAWN Tpearnpu-
SITUSIM, BHEAPSIFOIIUM JIaHHBIEC SJIEMEHTHI TOUHOTO
3eMJIe/IeTHs, TIPeIOCTaBlIeHNE YCIIYyT X03sHcTBaM
M0 JMCTAaHIIMOHHOMY 30HIMPOBAHUIO 3€MIIH, MTPHU-
oOpeTeHre O0OPYJOBaHUS JUISI TOUYHOTO 3EMIIC-
JeNUsl 10 CHIDKEHHBIM IeHaM. [l BHenpeHus
WHPOPMAITMOHHON TEXHOJOTHH TOYHOTO 3eMile-
JeITUs JOCTaTOYHO HAJIQIUTh BBIITYCK OTEUYECTBEH-
HBIX COBPEMEHHBIX pacnpeaenuTeneil ynoopeHuid,
OTIPBICKUBATEINECH, CESITOK C BO3MOXKHOCTBIO TU(-
(hepeHIMPOBAaHHOTO BHECEHHS U 00ECIICUUTH I10-
Jy4eHHE Ha OTEYECTBEHHBIX yOOPOUHBIX KOMOaii-
HaX SJCKTPOHHBIX KapTOrpaMM paclpeaeiIeHus
ypoxaitnoctu [7].

Bricokue 3aTparhl Ha BHEAPEHUE OTACIBHBIX
AJIEMEHTOB IU(PPOBU3AIMHE MOTYT OBITH OTIpaB/a-
HBI 9KOHOMHEH JIOPOTOCTOSIINX CEMSH TPH Moce-
B€, TOBBILIECHUS YPOXKANHOCTU IIPHU BBICOKOH LICHE
peanmzanuu nponaykiuu. Ilostomy cienyromum
9TariOM PacCTaHOBKU MPUOPUTETOB MOXKET CTaTh
MIPUOPUTETHOCTH 3JCMEHTOB HU(PPOBHU3ALUH TI0
peHTadenbHOCTH WX BHeApeHus. Cenbxo3mpea-
npusitust PecriyOnukn Kaszaxcran moryT cytie-
CTBEHHO OTJIHMYATHCS IO YPOBHIO JOXOJHOCTH,
pasMepamMu M JpyruM MokaszaressiM. J1oXoaHoCTh
XO3SIMCTB 3aBUCUT OT IEUCTBUTEIILHO BO3MOXKHOIO
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ypoxasi [8], koTopasi B CBOIO O4epeb 3aBUCUT OT
MOTEHIHAIBHON yPOKAMHOCTH BO3/EJIBIBAEMBIX
XO035IICTBOM KYJIBTYP U MECTHBIX KJIMMAaTHYECKHX
U METEOPOJIOTHUECKUX (PAKTOPOB. YPOKAUHOCTH
OT BHEJPEHHUS CHCTEMBl TOYHOTO 3eMJIEAEIHs
MOBBICUTCS,, HO HE BBILIE YpPOBHS JEHCTBUTENb-
HO BO3MOYKHOTO YpOXKasi, OT KOTOpOro Oyzer 3a-
BHCETh PEHTA0EIBbHOCTh BHEAPSAEMBIX 3JIEMEHTOB
IUPPOBHU3ALINH.

Taxk e Hy»XeH aHaJl3 COOTBETCTBUS MOTyda-
eMBIX JaHHBIX M CTOMMOCTH WX TOJY4YEHHs BO3-
MOKHOCTSIM pepMepa K UX MPUMEHEHHUIO B MPO-
Liecce yIpaBieHUsl MPOoU3BOJACTBOM. Hampumep,
ecnmu 'y (depMepa ecTb BO3MOKHOCTH ITOJTydYaTh
JTaHHBIE C MOJIS ¢ pa3pelieHneM 1 M2, Toraa y Hero
JIOJDKHO OBITH M 000pyIOBaHWE JJIsl YIPaBICHUS
MIPOIIECCOM C TaKUM XKe paszpericHuem [9].

B cBs13u ¢ 3TUM, HENB3d MPUMEHATh €AMHOO-
Opa3HBbIi TOJIX0/1 K BHEJPEHUIO IU(POBU3AIINH 110
Bcemy Kazaxcrany. Heobxoaumo co3naTe MoJIenb
C BXOJIHBIMH JIaHHBIMH O JIOXOJHOCTH TpEINpH-
SITUH, TPUMEHSEMBIX TEXHOJIOTUH BO3/IENIBbIBAHMS,
BapHaOEIbHOCTH IUIOJOPOJUSl TOJEH, cocTaBa
rapka MalliH U UX TOJ0BOH 3arpy3Ku, Mjouaan
U KOH(UIypaluu Toyiel, OCHAIIEHHOCTH Cpel-
cTBaMu 1dpoBu3anuu, NOKpeITHs ceTsiMu GSM
1 JIOCTYyH K IIUPOKONOJIOCHOMY MHTepHeTy. Ha
BBIXOJIC JIOJIKHA OBITH MOJTy4eHa nHpopMaius 00
OYepeTHOCTH BHEAPEHUS 3JIEMEHTOB HU(pOBU3a-
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U U BCIIMYMHE OKYITA€MBIX 3aTpaT Ha UX BHEC-
JpeHre, pEKOMEH/IAIIH 110 PHOOPETEHUIO HOBOM
WM MOJIEPHU3AIIMY CYIIECTBYIOIIEH TEXHUKH.

Oco0oe BHHMaHHUE JOJDKHO OBITH YJIEIEHO
BO3MOXHOCTAM IE€p€aavyu JaHHBIX IIPU TOYHOM
3emuiesienuu. B Kasaxcrane KoJM4ecTBO MOJIb30-
Bareneil mHTepHeTa cocrtaBisier 84,2% OT Bcero
Hacenenus [10], mpu 5ToM HE Be3Ae JOCTATOUHAS
MPOIyCKHasl crtocoOHOCTh. [Tpn 3TOM, IO cloBam
Opuka Jleckyppe, AUPEKTOpa 1O CTPATErHIecKo-
my MmapketuHry B AGCO Corporation B TakoM
OM3Hece, KaK CelIbCKOE XO3SIMCTBO, TJIe Yachl M
MUHYTBI MOTYT OBITh pa3HUIEH MEXKIY yCIIeXOM
W Heynaved, HEeBO3MOXKHOCTh Iepeiaudl JaHHBIX
¢ (depMbl dKcTIepTaM B O0JIACTH arpOHOMHU MO-
XKET c/Ienath OOJIbIIe, YeM MPOCTO MOCTABUTH IO/
Yrpo3y HCTOYHUK IIPOJOBOJIbCTBEHHBIX KYJIBTYP
[11].

B 3akiroueHuH cliegyer OTMETHUTh, YTO WC-
MOJIB3Yysl JJAHHBIH METOJAMYECKUU TOAXOJ Cellb-
CKHI{ TOBapOIMPOU3BOJUTETH CMOXET BBIOPATH
DJICMCHTHI HI/I(i)pOBI/ISaI_H/II/I B 3aBHCHUMOCTH OT
CBOMX TMOTPEOHOCTEH, OLIEHUTH LIEIECO00pa3HBIE

3aTpaThl Ha IprOoOpeTeHre W BHEAPEHHE CPEJICTB
nr(ppoBHU3aALNU U BEIOPATh U3 CYIIECTBYIOIINX Ha
PBIHKE CPeACTB IU(POBU3ALIMN HanOOJIee TTOIX0-
JSIINE K YCIOBUSM €ro mpeanpuatus. Buenpenue
IM(pPOBBIX TEXHOJOTHH JOJDKHO OBITH TOATAl-
HBIM ¥ HA4YMHATHCS C HaMMEHee 3aTPAaTHBIX dJIe-
MEHTOB IM(POBHU3ANNHN, KOTOPbIE MOTYT IMPHHE-
CTH HanOoNbIni 3 (HeKT: aBToMaTH3anus y4éra,
MOJIEpHH3AIIHS CYIIECTBYIOIETO MapKa MaiH. B
JAJTbHEHIIIeM, C TIOBBIIIEHNEM JTOXOTHOCTH TIPE/I-
MPHUSATHA MOTYT BHENPSTHCS HOBBIE JJIEMEHTHI
nuppoBu3anuu, 6o1ee 3aTpaTHbIE, HO U TTO3BOJIA-
IOIAE TIOMYYUTh HauOOJNBITyI0 BBITOIy. OOIer-
YUTH BBIOOP DJIEMEHTOB ¥ CPEICTB U(DpOBU3AIINH
MOJKET MTOMOYb CO3/]JaHNE COOTBETCTBYIOIIEH TEX-
HUKO-3KOHOMHYECKOW Mojenu. Tak ke ciemayer
paccMOTpeTh BapUaHThl CHIDKEHUS 3aTpaT Ha BHe-
JIPEHUE SIEMEHTOB IM(POBHU3AIMH B BHUIE TOCY-
JAPCTBEHHOTO CYOCHTUPOBAHMS, TIPEAOCTABICHHUS
CEPBHCHBIX yCIYT HA B3aMMOBBITOTHBIX YCIIOBHSX,
Pa3BUTHS OTEYECTBEHHOTO IPOM3BOJICTBA CPE/ICTB
r(pOBHU3AIINN.
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[U®PJILIK TEXHOJIOTHSIJIAP DJEMEHTTEPIH AYBUIIIAPY AIIBLIBIK
OHIIPICIH/IE KOJIIAHY

Cacvikos A.E., kiwi 2oluvimu Koblzmemkep
«A.U.bapaes amvinoaebl acmik wapyauibLiblebl
Foivimu-ondipicmix opmanvizoly KIIC ,
Llopmanovi-1, ardak.sscvi@mail.ru

Tyiiin

ATKapbUTFaH XYMBICTBIH MaKCaThIHA Kapai aybUl MIapyallbUIBIFRl OHIIPICIH MUPPIAHIBIPYIBIH
OapiBIK DJIEMEHTTEPIiH TOPT HETI3rl TomKa Oenyre Oojajbl: TEXHWKA >KYMBICHBIHBIH MOHHUTOPHHTI,
TaHaITapAbIH KYHAPIBUIBIFBIHBIH OPTEKTIIITIH €CKepe OTHIPHIT, capajlaHFaH 0acKapy, KOcapIbl Kyprizy
JKYHECiH eHTi3y apKbUIBl KalTa apTHIK CEOLITeH KOJEeMiH KBICKapTy, MaIlliHAIAPABIH TEXHUKAIBIK
JKaFIalbIH 0acKapyIsl aBTOMATTaHABIPY O0JBIT TaObuTanbl. Llndpaanapipy 21eMEHTTEpIH SHTI3y YIIiH
3ayBITTaH HAKTHI ETIHIIUTIKKE apHAIBIT €HT131ITeH KYHelepMeH ka0 apIKTaFaH "aKplIIAbl" TEXHUKAHBI
CaTBINT Iy HEMece KOCIMophIHaa 0ap TeXHUKAHBI KaHFBIPTY KakeT. KyObUIMaibl eTiHIIIIIK aifMaFbl
JKarIalblH ecKepe OJapJbl eHri3yre JKYMCalaThlH €H a3 IIbIFBIH KEeTIpy apKbUIbl €H YJIKeH HOTIKE
OepeTin nudpIaHABIPY dIAEMEHTTEPiHE 0ACKIMABUIBIK Oepy KaXKeT. AYBUT MapyaIbUIBIFBH MU PIAHIB-
PYJbI AaMBITYIBIH OOJIAIIAKTAFbI OAFBITHI MAPYaNIBUIBLIKTHIH A ITBUTBIFBl MEH KOJIEMiH, KITMMATTHIK
atiMakTel, GSM >keminepiHiH KOJDKETIMIUTITIH, KYHAPIBUIBIK KOPCETKIMTEPiHIH KYOBUIMATBUTBIFBIH
JKOHE 0acka Ja KepCeTKIMmTep Al eCKepeTiH HaKThl OHIIPICTIK KaFmaiaap YImiH UG pIaHaspy KyHeciH
Moeney 00ybl MYMKiH.

KinTTik ce3aep: HaKTHI ETIHIIIIIK, TUGPIAHIBIPY dIEMEHTTEP], TEO0AKIAPATTHIK JKYHenep, Kepai
KAIIBIKTBIKTAH TEKCEPY MOTIMETTEpI, xahaHIBIK TO3UITHSIIAY JKYHeci, KocapiIbl XKYPri3y, TaHAIITApABIH
NIEKTPOHJIBIK KapTajaphl, arPOXUMHUSIIBIK TEKCEPY, aKIapaT MOHUTOPHHT .

APPLICATION OF DIGITAL TECHNOLOGY ELEMENTS IN
AGRICULTURAL PRODUCTION

Sassykov A.E., junior researcher,
LLP “A.l Barayev research and
production centre for grain farming”,
Shortandy-1, ardak.sscv@mail.ru

Abctract

All digitalization elements of agricultural production, depending on the goal, can be divided into
four main groups: monitoring of the machines’ operation, differentiated management of the field fertility,
taking into account their heterogeneity, reducing the resowing by implementing a parallel driving
system, and automatic operation of the technical condition of machines. It is necessary to apply “smart”
agricultural machinery equipped with built-in systems for precision farming or upgrade the existing
agricultural machines for the implementation of the digitalization elements. In the conditions of a zone
of risky farming, it is necessary to give priority to the elements of digitalization. Their implementation
brings the most significant effect at the lowest cost. Modelling the digitalization system for the specific
production conditions that take into account their profitability and size of the farm, the climate zone, the
availability of GSM networks, the variability of fertility indicators, and other indicators can become a
promising direction for the development of agricultural digitalization.

Key words: precision farming, digitalization elements, geo-informational systems, earth remote
sensing data, global positioning system, parallel driving, electronic field maps, agrochemical monitoring,
information monitoring.
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Tyiiin

Makarnasia TonbIpakK eHJIeY KyiHenepiHiH OHbIH Cy-(QU3HKaIbIK KacHETTEepIHE 9CEepiH 3epTTey KOHE
Tikenel ceOy/IiH THIMIUTITIH aHBIKTAY dKYMBICTAPBIHBIH HOTHIKENEPl OastHIABIN OTHIP. ATaiFaH 3epT-
Tey sxymbIchl 2006 xpuinan 6actan A.M.bapaeB aTbIHIaFb! aCTHIK MIAPYaIIBUTBIFBI FITBIMH-OHIIPICTIK
OpTaJIbIFbI JkoHe KapabasblK aybll IapyalibuiblFbl ToxipuOenik craniusacbinaa (Kocranait oObICH)
OHTYCTIKTIH KapOOHATThI Kapa TOIbIPAFbIH/A MKOHE KOIIMII Kapa TOMbIPAK >KaraalbIHIA XKYPri3iii.
Hennix eHiey MUHUMAIB/bI KOHE JIOCTYPIIl TOIBIPAK OHJIEY JKYHeJIepiH CalbICThIpa OTBIPHIN TaIay
xacanpel. OpTa ecernrieH 3epTTey KYPri3iiareH KbpUlIapbl OHTYCTIK Kapa TOMBIPAFbIH/IA aybIP Ca3JaKThl
TOIBIPAKTHIH KOKTEMT1 BUIFaJl KOpbl OOMBIHIIIA HOIJIIK OHICY )KOHE MHHUMAIIBIbI OHJACY JKyHenepinie
YJIKEH aibIpMaIlblIbIK aHBIKTAIMAAbL. 3epTTey HOTHKENIEPIHJEe HOIIIK jKoHe 0acka Ja TOIbIpaK
OHJICY JKYHECIH/Ie TONBIPAKTHIH eric KabaThIH/Ia OHBIH MaccajbIK Yieci alTapibIKTail apTIalThIHbIHA
HOTHKeJep YChIHbUIFaH. Ko Kbu1Iaphl TOMBIPAKTHIH HOJJIIK KOHE MUHHMAIBI OHICY JKylenepi Oou-
BIHIIIA TOMBIPAKTHIH MacCaNbIK yiieci opra ecernreH 1,06 r/cM?® Kypan ocbl ailMak OOWBIHIIIA TaKbLT ©CipyTe
MKAKCHI KOPCETKII OOIbI. AJIFAIIKbI 3epTTEy HOTHKENEPl HONIIK )KOHE MUHUMAIIb/IbI TONBIPAK OHJICY
KYHenepiHae TOMbIPaKThl MEXaHUKAIIBIK OHJICY/ICH illIHapa HeMece TOJIBIKTal 0ac TapTy TOMBIPAKTHIH
HETi3r1 Cy-(QH3UKaNIbIK KYPBUIBIMBIHBIH HalllapiayblHa OKEIIMEHTIHIH KOpCeTTi. AJIBIHFaH HOTHXKEJIep
eTIHIIUTIKTIH TOMbIpaK Kopray xyiecin (Conservation Agroculture) mpakTHKaIbIK KOJNJaHyFa KOHE
HAKThI TYCIHAIpYyre Heri3 6oja ajgabl.

Kinrrik ce3mep: No-till xylieci, MUHUMaIIb/IbI TOIBIPAK OHJEY KYHECI, TONMBIPAKTHIH KOJIEMJIIK
Maccachl, OHIM/II bUIFaJl, JOCTYPJIi TEXHOJIOTHS, ayBICTIANBI €Tic, arpodK0oXKYHe, allFbl JTaKbLI.

Kipicme

Tomneipak 3PO3USICHI, TOIBIPAKTAFbl  MEXaHUKAJBIK OHICY/IiH CallIapbIHAH TOMBIPAK Jie-
OPraHMKalblK  3aTTapAblH  KOPCETKIIUTEPIHIH  rpaJanusachl MOCENEC], TOMBIPAKTHIH KPUTHKAIIBIK
tomenzieyl Contycrik Kasakcranaarbl TONBIPAK — KeMIpTEKTEpiH KOFAITYbl OCEPIHEH TOIBIPAKTHIH
JE€rpaJalysAChIHBIH HET131 aHBIKTAyLIbI JEPEKTEP]  (U3MKANBIK ~KYPAMBIHBIH ~ OY3bLIybl  TOIBIPAK
Oonael. Tomblpak 5pO3HACBIMEH KYpeCy YIIIH —OHJIEYAIH jKaHa OMICTEPIH KypayFa HTepMeesi
JKEHIT KypaMzpel Tonblpakrapaa men TaHanTel  (No-till). Onemae No-till sxyiieci sxone Tikenmei
aybICIIaJIbl €TIC JKOHE JKBIPTY KabaThiH aymap- ceGy 100 MiH. rektap »Kepje KOJIaHbLIaIbI
Maii OHZey 9MiCTepi, KaHalalblK TOKIpUOe 00H- combly imnge 70% naH acTaMbl ApreHTHHA-
BIHIIA TONBIPAKTHIH JKOFAPFbl KaOaThlHAA aHbl3 ja, Bpaswmusama, Vpyrsaii, Ilaparsaii, Ascrpa-
ca0arbIH JKOHE OCIMIIK KalABIKTAphIH Kalmblpy sus, JKaxa 3enanmusubie yiecinge [3]. No-till
yeoiHbULIBL [1]. AHBI3 cabakrapblHa CENKIIITED sKyiieciH urepy OOMbIHIIA AaWTAPIIBIKTA ayMaKTap
ycoiHbUIIBL JKbBIpTy Kabatein aynapmaii enaeynin  AKII nen Kananara tvecini [4]. Byn rexHomnorus-
aIFalIKbl CaJILIHFAH TKIpOe *KyMbICTaphl ©31HIH  nap Kasaxkcran men Peceline e KeHiHEH Mrepitin
apTHIKUIBIIBIKTAPBIH  KOPCETTI: Komimri cyairep keneni[5]. Kanaga ransimaapsr No-till Texnonoru-
KpIpTy OolibiHIIA 13,71/Ta, an aymapa KbIPTY-  SICBHIH XKOHE TiKelel ceOy TuiMaiiiria 30 Kbuiian

cbi317,1 1/ra eHiMaiaik kepcerri [2]. aca yaksIT 3epTren kenei [6]. No-till xkyiteci sxone
OJieMAIK  TOKIpuOene  KYPrakWIBUIBIKTBIK — Tikenell ceOy cypi kepiepci3 KapacThIpbLiabl
CTIHILLIIKTE TOTIBIPAKTHI KaiTa-Kaiita [7]. XumusuiblK cypi TaHanTap OOJyBI MYMKiH.
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AJramkel OOJBINT aMEPUKAIIBIK JKOHE KaHaJ[AJIbIK
rameiMaap Aasheim, Andersen, Molberg sxone
Bacer cypi TaHanTapmarbl JKel IPO3USCHIH
0aKpuIaY YIITH XUMHSLIIBIK CYP1 TAHAOBIHBIH TEXHO-
norusicelH Kypacteipabl. Conrycrik Kazakcranga
XUMUSUTBIK cypi TaHaOBbIHBIH (No-Till) Tnimainirin
Konmakos ILI1., Hectepenko A. M. 3eptreni [§].

Peceiinin  bateic  Cibip  aymaHmapbiHza
BUTFI-PECYpC  CaKTaylllbl — TEXHOJIOTHsIIApIap
TOMBIPAK OHJCY/IH TEPEHJIITIHE KOHE aybICIasIbl
ericre eHJICYJIH CaHbIHA COHBIMEH Oipre cypi
TaHanTapblH O0JybIHA J1a Heri3aenreH [9].

No-till omicremenepi xoHe OHIMII aybicIa-
JBl  eTiCTep/i CTIHIIUIIKTIH TOMNBIPAK KOpFay
KYHECIHIH OHE TOMNBIPAK-PECypC CaKTayIlbl,
TaOUFATTBl KOpFayllbl JKaHA KOHIEMIUSHBIH
JKaJIFackl peTiHJie KapaybIMbI3 kepek [10].

Contyctik Ka3zakcranmarbl Kasipri 0acTbl
KOPCaKTaylIllbl CTiHIIUIKTIH OaFbITTaphl aybLI
HIapyallbUIbIFbl JAKbULIAPEIH MHHUMAITB/IbI JKOHE
HOJIJIIK 6Cipy TEXHOJOTHUSIIAPHI apKbLIbI 6Cipy 00-
JbI TaObuIaAbl. Byl ecipy TeXHONIOTHsIapbIHH

Marepuajigap #xdHe dicrep

Tomelpak eHAEY IKYyHeNepiHiH OHBIH Cy-
(hm3HUKaITBIK KypaMmblHa  9CepiH  3epTTey
JKoHE Tikenel ceOymiH THIMIUITH aHBIKTay
sxymbictapsl 2006 xputman 6acran  A.U. bapa-
€B aTBIH/aFbl aCTHIK NIAPYaIIbUIBIFbl FHITBIMU-
OHJIIPICTIK OPTAJBIFBI OHTYCTIKTIH KapOOHATTHI
Kapa TOTBIPAKTHI TaHANTAPBIHAA )KYPTi3imi. Atam
etepiik xaiT No-till sxylieci xxoHe Tikenen cedy
Oacramkpina 4 porarus Ooibl OecTaHaNTH aybl-
CHaJIbl eTic 3epTTEeNTeH MHTEHCUBTI TEXHOIIOTHS-
JIBI HYCKAJIaH KeiiH 3epTTenreHi xeoH. Kapabaibik
toxipuoenik  cranmusicel  (Koctamair  00ibI-
CBI) KomiMri Kapa TtombIparsiHAa No-till xyiieci
KoHe Tikenel ceOy tuimmimiri 2006 xpuinaH 6a-
CTalm KOIDKBUIABIK CTaHIIMOHAPIIBIK TKipuOee
Kyprizimin keneai. Ockl 3epTTeyiiepe oHIMI ay-
BICTIAJIBI ETICTIH Kellecifiel KYpBhUIbIMIA 3epTTelN-
red No-till xyiieci »oHe Tikenel ce0y HOTHXeepi
aNpIHABl: acOypIIaK, »Ka3AblK OWmal, Ka3IbIK
Omnai, parc, xa3aplKk Oumaid. OHTYCTIKTIH Kap-
OoHaTTHI Kapa TombIparsiHaa No-till skyiieci sxoHe

3epTTey HITHIKeIepi :KIHe TAJIKbLIAY

Opra ecemnrieH 3epTTey JKYPTi3iireH Kbul-
Japel  OHTYCTIK Kapa TOIBIParblHAA  aybIp
Ca3zAaKThbl TONBIPAKTBIH KOKTCMI'i bUJIFaJl KOPBI
OOMBIHIIIA HONJIIK OHJCY JKOHE MHUHHMAJIbIbI
OHJICY OKYHeNepiHAe YJKEH albIpMallbUIbIK

61

HEri3i TONBIPAKTHl MEXaHHWKAJIBIK ©HJICYJCH
TONBIKTAH Oac TapTygaH Typaabl. MUHHMaIb-
JIbl ©CIPY TEXHOJIOTUSCHIH/A AAKbUIIBIH TYKBIMbI
OHJICIIMEI'CH aHbI3 KaJIJbIFbIHA KYJIBTUBATOP-
JIBl  TYpeHuepi Oap kammad —CenkilTepiMeH
ceOuteni. Hemmik TexHOjOrMsina TaKbUIIABI Ce-
Oyre aHKepJi, YHU3eNbli, J0JOTOOOpa3abl He-
Mece JIUCKUIl  TYPEHIECPMEH  IKaOJbIKTaJFaH
CENKIIl  KOJJIaHBUIAAbl COJ apKBUIBI TYKBIMJIBI
JKIHIIIKE CHI3BIK OOMBIMEH CaJIbII IIBIFaIbl. bacThl
MPUHIIMAIITEPI TOMBIPAKTHIH 0aCTANKbl KaJIIbIH
MHUHUMAJIbJIbI OYy3yFa jKOHE TOMBIPAKTHIH KOFapFbl
KabaThlHIA OCIMJIIK KaJJBIKTApbIH CaKTayfa
HETI3/€eJIreH.

EricrikTepai apamuientepieH, 3usHKECTEp-
MEH JKOHE aypyJapJaH KOpFay XUMUSUIBIK JKOHE
OHMOJIOTHSITBIK KYPECY 9JIICTepiHE HETI3/IeNIIeH.

AWMaKTarbl KOINTereH eriHIIiIep TOMBIPAKThI
MEXaHUKaIBIK ~ OHJCYylleH ilmiHapa  Hemece
TOJIBIKTAM 0ac TapTy YaKbIT ©T€ KEJIe TOMBIPAKThIH
IICKTEH THIC THIFBI3AAJBIN JKOHE 0Oacka Ja Cy-
(U3UKAIBIK KYPBUTBIMBI ©3TepyiHEeH KayilTeHEe/I].

Tikenel ce0y AocTypiti (MHTEHCUBTI) 6Cipy TEXHO-
JIOTUSICBIMEH THIHAH TKBIITHI )KOHE THIHANTKBIIICHI3
HYCKaJlapblHIa  CAIBICTBIPBUIAABL.  AyBICTIANBI
ericrep yakpIT TIeH aiiMakKa COMKEeCTEHIipiITeH.
Ocipy TeXHOJIOTHACH 9pOip aybICHalbl €TicTi Ta-
HanTapelHIa 3epTrenesi. bakpulay MakcaThIHIaQ
OYpPBIHFBI YCHIHBUTBIMIAP OOWBIHINIA OHBIH iTIiH/E
KY3IK CBIIBIPA JKBIPTKBIIINICH TOMBIPAK OHICY,
KOKTEMT1 bUTFaJ kaly, ceOy alIbIHIaFbl TOIBIPAK
KYyJIbTHBAIIMSACHI, CETIKIII-KYIbTHBATOPMEH
ceOy JKoHe JaKbLI CENMKEHHEH KEeHWiHTi THIFhI3ay
JKYMBICTaphl 0ap JIOCTYPIi ecipy TEXHOJOTHSCHI
KoJiaHbutael. Henmik ecipy TeXHOIOTHsACHIHIA
aHpI3 cabarpl Oap TaHaNKa aHKEPJ CEemKilTep
KoJiaHbutaiel. Kanran TonpIpakTa MeXaHHKaIIbIK
OHJICY TYpJIepi KOJIaHBLIMAHIbI.

Ocbl xy™mbicTa OWAANABIH JOCTYpJi KOHE
HOJIIK ©cCipy TEXHOJIOTHACHIHIA TOMBIPAKTHIH

cy-Qu3uKamblK  KYpBUIBIMBIH aHBIKTAY/IbIH
HOTIKEJIepl KepceTine .
anpIKTanManel.  Kel KpUImapbl TONBIPAKTAFbI

JKOFapFbl KY3T1 BUIFall KOPBI JKOHE KOKTEMTi
BUTFaJI KOPbI KOKTEMJIET1 epireH CyJapAbIH KaKChl
CIHIpiTy OocepiHEeH MHUHHMAIbIbl ©CIpy TEXHO-
norusiceiga No-till xyitecine kaparanma 28,1%
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xorapel. Keit xpurmapsr (2006, 2008 #0K) KbIC
ME3TUTIH/IETT Kap MacCaChlHbIH JKbUDKYBIHBIH 00JI-
MaybIHa OailyIaHBICThI Ce0Y aJJIbIHIaFbl KOKTEMI'
BUIFAJl KOPBIHJA OHIMJI bUIFAT KBICKbI Kap
JKUHAKTAYIIbl aHbI3 Cca0aKTapbIHBIH apKachIHJA
No-till xyliecinge OachIMIbLIBIKKA HE OOJJIBI.
KomiMri kapa TONBIpaKThl alMaKTarbl 3€pT-
TE€Yy IKYMBICTAPhl HOTHIKECIHJIC TOIBIPAKTAFbI
KOKTEMI' BUIFall KOPBIHBIH YJI€Ci TOIBIPAKTHIH
OeTki KabaThIHIa O©CIMJIIK KaJIbIKTAPbIHBIH KH-
HaJIybl JKOHE TONBIPAK bUIFAJBIHBIH a3 Oylia-
Hybl ocepineH No-till xylecinne 14,8-21,5% ra
JKOFapbl OOJFaHBIH KOPCETTI.

AnFamikel 3epTTEy OKyMbICTapbl No-
till skyifeci >kekeylereH karmaiiapga Kenoip
apTHIKIIBUIBIKTApFa Ue 00JIaJIbl, a1 KeH *KbUIIapbhl
KepCIHIIIE EKCHIIrH KepceTTi. TexXHOJIOrHsHbIH
OChl HeMece 0acka apTHIKIIBLIBIKTAPbl TYPAKThI
eMeC JKOHE KaTThl Bapualusra ue. TOIbIPaKThIH
CYy PCSKUMIHIH e3repy 3aHIbUIBIKTapblH  Op-
HATy, TOIBIPAKTBIH  THIFBI3JBIFBI,  TOIBIPAK
0MOMAaCCaCBIHBIH YKUHAITYBI, TOTIBIPAKTHIH
JKOFaprbl KaOAThIH/IA aHbI3 ca0aKTapblH KaJIbIPY,
eriCTIKTEP/IiH JacTaHybl OOMBIHIIIA V33K YaKbITThIK
3epTTeY  JKYMBICTapbl  Kepek.  MuHepaibl
TBIHAMTKBIITAPAB! KOJJIaHy OOMBIHINA cypakTap
HAKThI 3epTTeyal Kaxer eremi. Kanamama Oy
MaHbI3]Ibl ACHICKTLICP/IiH Oipi.

Counryctik KazakcTaHHBIH KYPFaKIIbLUIBIKTHI
JKarmalplHAa  JAaKbLI  OHIMIUINIHIE — 0acTbl
AHBIKTAYIIbl (PaKTOPbI TOMBIPAK BUIFAJIbl OOJBII
TaObUTa bl Bi3/1iH aliMaKThIH KONTEreH arpapiibiK

cajlajjaFbl MaMaHJapbl TOIBIPAK bUIFAJIBIHBIH
JKAKChl JKUHAIYbl YIIIH OHBIH CHCTEMAaTHKAJIbIK
JKBIPTBUIYBIH acay Kepek Jern caHaipl. OHbIH
HIBIFY ce0e01 )KBIPTHUIFaH TOTBIPaK aTMOC(EePaIIbIK
BUTFa]l MEH €pireH Kap CYBIH JKaKChl CiHIpyiMeH
OaifmaHbICTBl. MyHali OO/DKaMMEH —KeJicrey
KHbIH. Bipak Ta >KpIpThUIFAH TOIBIPAKTa KYpPFaK
KYHJIEpi BUTFaIJIBIH OyJIaHYbl KaTTBIPAK JKYPEIi.
Ky3ne cyairep eHjiey Kypri3suireH  TOIBIPAKKa
KOKTEMJIC TOIbIpAK OETIHIH KaJlaHAIITAHBII
KaJlyblHa OKEJCTIH bUIFal kaly IIapanapbiH
Kacayra Typa kenenmi. Keicta MyHmai ydacrke-
JIepJie Kap TOKTaybl HaIlap >Kypedi, KOKTemJie
OCIMJIIK KaJJILIKTAPBIHBIH a3 0oJiyblHA OaiijlaHbI-
CTBI TOIBIPAK KATThI KBI3bIII KOCBIMIIA TOIBIPAK
BUIFQJIBIHBIH JKOFAJTybIHA OKEJIC/I.

Kap  KaMbUIFBICBIHBIH ~ OWIKTIIT  KOHE
KapJarbl inecne cy KOpbl KayilTi eriHIIiIiK
aiiMarbIHIA eriH ery YIIiH TONBIPAaKTa bUIFal
KOPBIH TOJIBIKTBIPY/IBIH HETi3ri Ke3i OOJbIl Ta-
obutazel [11,12]. Keiibip sxbpliaapbl TONBIPAKTAFbI
KOKTEMT'1 bUIFaJ KOPbI JaKbLUIAAPAbIH OHIMILTITIH
anbIkTai b [13]. 0-100 cM TombIpaK KaOATHIH IAFbI
ery aJJIbIHJIaFbl OHIM/II BUIFAJIBIH KOPbI 9p TYpJIi
aybul IIApyalllbUIbIK aJKalTapbl MEH TOIBIPAK
JaibIHIay JKYHenepi YIIiH: K9AIMI1 Kapa TOMbIpaK
animareiga 90,6 mm-men 114,4 mm-re neidiH,
OHTYCTIK Kapa Tombiparbl aiiMarbiHaa 91,1-meH
105,6 MM-re jeiiH, ajl JaJlaHbIH Kapa TOIbIParbl
aiimarbiHga 71,2-1eH - 93,9 MM-Te JIefiiH Kypajibl
(1-kecte).

I-kecTe. Op TYpii arpodKOXyHelepaeri TOMBIpaK OHJAEY >KyHenepiHe OalIaHBICTHI KOKTEMTI
TOTBIPAK BUIFABIHEIH 03repy auHamMukachl (2015-18x.).

Tomnsipak, alimMak Tonblpak eHzaey Tomnblpak bUIFaJIIBUIBIFBI, MM
Kyiienepi/ TOTIBIPAK KabaThIHA, CM
arposKoXKyiie 0-30 0-50 0-100
No-Till
(aHBI3ABIK AJIFBI 19,5 47,7 114,4
Konmimri kapa JTaKbL)
TOTIBIPAK, MuHUMAaIb I 17,2 443 109,3
Kocranaii (QHBI3JIBIK AJIFBI
00JIBICH JaKbLI)
Hoactypii
(aHBI3ABIK aTFBI 9,4 32,5 90,6
JTaKbLT)
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No-Till
(aHBI3ABIK AJIFBI
JIaKbLT)

18,6

44,7 104,5

MunuManb el
(aHBI3ABIK aTFBI
JTaKbLT)

13,5

37,8 100,5

Hoactypii
(aHBI3ABIK aTFBI

JTaKbL)

OHTYCTIK Kapa
TOTIBIPAK,

6,8

26,9 88,0

AKMOJ1a 00JIBICHI -
Cypi TaHaOBbI

(doctypmi TexHO-
JIOT'Us)

16,3 41,1

103,6

Cypi TaHaOb1
(MuHIMAaTB BT
TEXHOJIOT )

6,2

28,4 91.1

Cypi TaHaObI
(No-Till)

14,7

41,6 105,6

HCP 09516,8

1-xecremen Kepir OTBIpFaHbIMbI3/IaH,
No-Till joHe MHHMMAJbJIbI TOIBIPAK OHICY
KyHenepi TONBIPAKTBIH BUIFAl KOPBI OOWBIH-
1a J9CTYpJl TOMBIPAK 6HJey KyikeciHeH 23,8
skone 18,7 mm-re acangpl. Cotikecinme No-Till
Kyhecl MEH MUHUMAaJAbl OHACYAIH apachiHJa
TOMBIPAKTBIH ~ BUIFAJJIBUIBIFBIHAA  alTapJIbIKTal
aiiplpMaIbIbiKTap koK. Cypl  TaHaOBIHIAFBI
TOMBIPAKTBIH bUIFA] KOpPJapbl aHbBI3BIK aJIFbl
JAKbUIAAPABIH bUIFAJl KOPbI JIeHrediHae O0Jabl.
KexkreMmri epireH CyIblH >KOHE TOMBIPAKTaFbl Cy
KOPBIHBIH CIHIPY THIMJUIIT KbICKA KETEep aJi/bIH-

J1a TOTIBIPAKTHIH bUIFAJIJBUIBIFbIHA KOHE KOKTEMJIC
TONBIPAKTHIH €PYyl KbULIAMIBIFBI MEH TEMIIEPATYy-
pachiHa OaiaHbICThI OoJazb [14].

Kpicka KeTep  alabIHAArbl JKOHE  Kap
KYpPaMbIH/Iarbl CYyJbIH MeJIIepiHe OailiaHbl-
CThl Oujiali cebep ajjiblHIa TOMBIPAKTHIH 1 MeTp
KaOaThIHIAFbl OHIMJII BUIFAJ KOPbI OOWBIHIIA J1a
3epTTey arpoOHIApPbIHIA albIPMAIIbUIBLIKTAD
0ap JKOHE COHBIH HOTIIKECIHJIE TOIBIPAK OHJCY
JKYHUEJIepIHIH KaUTaphIMJIBLIBIK, SFHU  OHIMII
JKOFapbl Oepyjeri yJiecli aHbIKTaJIaThIH 00J1ajIbl
(2-kecre).

2-kecte. KpICcKa KeTep anabIHIaFbl )KOHE Kap KypaMbIHAAFbI CyIbIH MeJIepine OaianbIcThl Onaan
ce0Oep aybIHA TOBIPAKTHIH 1 MeTp KaOaThIHAAaFbl ©HIM/I bUIFAJI KOPBI

Arpodonnap

KsIc anapragarbl
OHIMJII BIJIFaJ KOPBHI,
MM.(2007-2015xx.)

Kap epyinen O0ypbin
Kap KypaMBbIHAAFbI Cy
MOJIIIEPi, MM.
(2008-2016 xx.)

Ce0y anbIHIaFbI
OHIM/II BIIFaJ KOPBI,
MM. (2008-2016 xx.)

Hoactypai cypi TaHAOBI 113,5 52,8 120,0
(MexaHHUKaJIbIK)

XUMHSIIBIK CYpl TaHa- 121,0 64,8 127,9
OBl

ChIgpIpa KBIPTKBITITHI 66,7 67,4 104,1
ermey(10-12cm)

OcIMIIK aHbI3 KAJIIBIFbI 67,1 76,4 112,6
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2-KecTe[eH KOPIHIT TYpFaHIail eHIMIII BITFaI
KOpPBI KBIC aIIbIHAA IOCTYPai (MEXaHUKAJIBIK)
Cypi TaHaOBIHIA J>KOHE CBIIBIPA KBIPTKHIIIICH
OHJICIITEH TaHATITAP 14 XUMUSIIBIK CYpPi TaHAOBIMEH
JKOHE OHJIEIIMEreH aHbI3Iaphl Oap TaHamTapMeH
CaJIBICTRIPFaH/Ia JKOFaphl KOPCETKINT OaiKaTMahl.
KpIcTa XUMHSUTBIK CYpl TaHAOBIHAA KOHE OCIMIIK
aHBI3Bl KANIBIPBUTFAH TaHANTapma Kap KeOipek
xkuHanael. Kekrtemme Owmmaii cebep ammbrHaa

MEXaHUKAJIBIK OHJICY JKYPTi31UITeH TOmBIpaKTapaa
(xy3ri eHIey, KOKTEMT1 BUIFaJ jka0y) OTKEeH KY3/1e
THicimMereH (QoHmapra KaparaHIa OHIMII BUIFa
KOpbl TOMeH Ooiibl. JleMek, TOMBIpaK eHjeyre
KETKEH OapJIbIK KeIeH Kap>KbICHl 00CKa KETTI Je-
T'CH CO3.

3-kecrene OWIANIbIH BereTanys Ke3eHiHIe
TOIBIPAKTAFbl OHIMJII BUTFAIl KOPBIHBIH ©3repy Ju-
HaMHKaChI OOMBIHIIIA MOJIIMETTEP KOPCETIITEH.

3-kecre. 2009-2016 xpuLIapbl OWIAMIBIH BereTaius Ke3cHi OOMBIHIIA TOMBIPAKTHIH 1 MeTp
KaOaThIHAFbl OHIMJII bUTFaJ KOPBIHBIH OpTAallla JMHAMUKACHI,MM

AybicTianb Tonbipak eHjaey CeOy anubiaa Tynreny ¢azacel I'ynney keseni
ericTeri OpHBI KyHeci
Cypi Hoctypai 121,7 70,9 48,0
TaHAOBIH/IAFbI No-till 1259 79,9 52,8
onman
Cypi TanaObrHAH Hoctypari 102,6 68,5 48,3
KeHinri 2-mi No-till 116,4 74,9 52,9
Omnait
Cypi TanaObrHAH Hoctypai 105,9 68,1 51,8
Keiinri 3-mi No-till 116,6 82,5 59,8
Oounnait
AcOypurakran Hoactypmi 108,6 65,8 44,1
Keiinri Ontai No-till 120,1 77,4 50,5
Pancran keitinri Hoactypai 107,8 71,4 48,2
Ounaii No-till 112,3 75,5 55,5
AYBICTBIpBIIMAi- Hoctypai 111,9 68,3 50,0
THIH Omtaii No-till 119,1 76,8 53,1
Toxiprbde OOHBIH- Hoactypmi 109,8 68,8 48,4
LIa opTarla No-till 118,4 77,8 54,1

3-kecrezie OOMBIHIIA KapalThIH OoJjicak, 2009-
2016 ayplnm mapyambUIbIK SKbUIIAphl KOKTEMJIE
TONBIPAK BLIFAJIBIMEH CYpl TaHAOBIHIAFbl OWjaii
JKaKChl KaMmTbuiraH (moctypii 121,7 MM koHe
125,9 MM HeJIIK TOMBIPAK OHACY Kyheci OONbIH-
ma). Cypi TaHAOBIHCHI3 AJIFbI JAKbUIAAp OOMBIHIIA
TONBIPAKTHIH | METp KaOaThIHIAFbl OHIMJII BLIFA
KOpPbI OMJaiIbIH OChI KE3EHIH/IE JCTYPII TEXHO-
siorust OoiipiHmma 98,8-108,0 MM, ann Hesmik ecipy
TeXHOJIOTHSICHl  Oo#biHma 111,4-118,2 wMM-ai
KypaJibl. bunaiapig Oapiblk TaHanTapbiHaa ce0y
AJIJIBIH/IA TOIBIPAKTHIH bLIFA KOPBI CAIBICTHIPMa-
JIBI HOJIZIIK TEXHOJIOTHUSIa KOFaphbl OOJIIbI.

OHiMIl bUTFa KOpbl OOWBIHINIA MYHJIAH TEH-
JICHIIMS OMJaiIbIH JKa3/bIK BEreTalusuiblK (a3a-
JIApbIH/IA, 9CIpece TOIBIPAK BLIFAIbl JTAKbUIIBIH
ecyl MeH JaMyblHa HMHTEHCHUBTI  IKYPETiH
yakbIThIHJIA J1a Oaiikanabel. Hesik ecipy TeXHOJI0-
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THSICBIH/Ia TOMBIPAKTHIH OETKI KabaThIHIa OCIMIIK
KaJIZIBIKTApPBIHBIH KO CaKTalyblHa OaijIaHBICTHI
TOTBIPAK BUIFAJIBIHBIH OyJIaHYBI a3 KYPE/i.

TomnbIpak THIFBI3ABIFEI JKOHE KOJEMJIIK Mac-
cachl — TOMBIPAKTBIH HETI3r KYPBUIBIMIAPbIHBIH
Oipi. /[lakpuigap TOMBIPAKTBIH IIEKTEH ThIC
TBIFBI3IAJybIHA )KOHE MICKTEH ThIC 00C KaJIbIH/IA
TepiC HOTHXKE KOpCEeTe/ll, ajl TONBIPAKTHIH OITH-
MaJibJibl KYPBUIBIMBIHJIA KOFApFbl OHIMIIUTIKKE
KOJI JKeTKi3yre 0omas [15].

Tomnbipak ©HJEY TOINBIPAKTBIH THIFBI3IbIFbIHA
Ja, Cyra Te3iMIi arperartapiblH KydiHe Jie
(arperat kypambl) acep eremi. 0,25 MM aca-
TBIH Cy OTKI30€UTIH arperarTapibiH 00iybl No-
Till xyi#eci xoHe MUHMMAJABI TONBIPAK OHICY
XKYHeciH/Ie )KaybIH-IIAlIBIHHBIH, dCipece KOKTeMT'1
CPITIHIIEPAIH  TOMBIPAKTBIH  TaMbBIP-KOPEKTIK
KalaThIHA JKAKChl CIHYIHE BIKHA eTeli. 3epT-
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TEy HOTW)KEJNepl arperarTapblH KypaMbIHIaFbl
alBIPMAITBUTBEIKTAD TOTBIPAK OHICY KYHeepine
0ailTaHBICTBI €KCHIH KOPCETTI.

ToONBIPaKThIH THIFBI3BIFBIHA TOMBIPAK OHICY
JKy#enepi aiTapasIKTail ocep eTemi (4-kecte).

4-xecte. Op TYpJi TOMBIPAK OHJICY XKYWUEIEpiH y3aK yaKbIT KOJJIaHFAHHAH KEWiH TOMBIPAKTHIH
KOJIEMJIIK MaCCaChIHBIH ©3repyi (OHTYCTIK Kapa TOIbIPAK)

TombIpak eHICY TonbIpakThIH KOJIEM/IIK Maccachl, r/cM3
KyHeci
TOMBIPAK Ka0aThl, | aJIFallIKbl 3ePTTEY- 10 xbu1 2017 x.
cM ne, 2006 . KOJITaHFaHHAaH
ke, 2015 x.

0-7,5 1,15 1,09 1,12

7,5-15,0 1,19 1,10 1,15

No-Till 15,0-20.0 121 1,19 1,20

20,0-25,0 1,24 1,22 1,25

0-7,5 1,15 1,14 1,10

7,5-15,0 1,19 1,18 1.11

MuruManE A 15,0-20,0 121 1,20 1,20

20,0-25,0 1,25 1,23 1,23

0-7,5 1,02 0,99 0,91

. 7,5-15,0 1,20 1,20 1,08

Hoctypai 15,0-20,0 1,23 1,21 131

20,0-25,0 1,26 1,22 1,33
TombIpakTeIH KeJIEMIIK Maccachl OpTYpJi JEHrediMeH, TaMbIp JKYWeciHiH Oipkenki Ooy-
OHJICY  OKYHelnepiH  KOJJaHyIbIH  aJfalllKbl bIMEH JKOHE ©CIMAIK KaJIIBIKTapBIHBIH OHE XKep
KbpUIapeiHAa —e3repMerini  [16].  3eprreyiep acThl OmOMaccalapbIHBIH OOITYBIMEH OaiIaHBICTHI.

kopcetrkeHaeit, No-Till »xyiieciH y3aK yakpIT
naianaHFaHHaH KeiiH TombIpakTeiH 0-15 cm
KabaThIHAa TOMBIPAK THIFbI3AANMAinbl (4-KecTe).
Meicanbl, 4-KecTelleH KOpill OThIPFaHBIMBI3AM,
2006 XbIIBI OHTYCTIK Kapa TombiparbiHna 0-7,5
CM TOTIBIPAK KaOaTBHIHBIH KOIeMIIK Maccachl 1,15
r/cm?, 2015 xbuisl - 1,09 cm® sxone 2017 5KbLIbI
— 1,12 r / cm® Gonnel, 6acka TOmBIpaK KabaThIHA
yKcac kepcetkimt 7,5-15,0 T/ cm® Kypaiasl.
TomblpakTeIH IOCTYPIII OHAEY KyHeciHmaeri
TOTBIPAKTHIH THIFBI3IATYHl JAAKbLI OHIMIIIITIHIH

(4-xecte). Mpicanbl, 2006 >KBUTBI TOTBIPAKTHIH
0-7,5 cM KabOaThIHIAFBI TOIBIPAKTHIH KOJIEMJIIK
Maccacsl 1,02 v/ em® kypassr, an 11 xKpuinaH Kerin
JIOCTYPITi TOIIBIPAK OHJIEY JKYHECiH KOJTaHFaHHaH
keitin - 0,09 sxone 2017 xbutsl - 0,91 r/ em?® (4-ke-
cTe).

3epTTey IKYMBICTapBhIHIA TOMBIPAKTHIH
KOJEeM/JIIK Maccachl JKbUI CalbIH JaKbUI ceOyliH
QNJIBIHJA aHBIKTAJIBI, OCHI €riC Ke3eHI TONIBIpaK
BUTFAIIBIH OarajiayblH ONTUMANbB/IbI YaKbITHI JIeTl
eckepineni (5- kecre)

5-kecte. 2009-2016 xpinap apaibiFbIHAAFE OMIail ceOy alabIHAAFbI TONBIPAKTHIH KOJeMIiK Mac-
cacsl , r/cm*(Kapababik TokiprOeniK CTaHIUSCHI)

AJFBI TonbIpakThl Tomnbipak KadaThl, CM.

MaKpliap erJIey KykHeci 0-10 10-20 20-30 0-30

Cypi TaHan Hoactypai 1,00 1,02 1,09 1,04

No-till 0,99 1,04 1,11 1,05

Cypi TaHaObI- Hoctypai 1,01 1,11 1,12 1,08
HaH

keinri 1-6u- No-till 1,00 1,08 1,12 1,07
Jai
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Cypi TaHaOBI- Hoactypai 0,98 1,08 1,10 1,05
HaH
keHiHri 2-Gu- No-till 1,00 1,08 1,12 1,07
Jai
bypmakran Hacrypai 1,00 1,09 1,16 1,08
KeifiHri Ouaii No-till 0,99 1,06 1,12 1,06
Panicran Hoctypari 0,99 1,06 1,10 1,05
KeiiHri bunaii No-till 1,02 1,08 1,10 1,07
AYyBICTBIPBLI- Hoctypai 0,97 1,05 1,13 1,05
MaWThIH Ouait No-till 0,98 1,09 1,12 1,06
Toxipube 60¥- Hoactypmi 0,99 1,07 1,12 1,06
bIHIIA OpTalla 1,00 1,07 1,12 1,06
AHBIKTanfaH HOTWKEe OoiiblHIIA Oupail- smamel. OChIHZAW KOPIHIC JKETKUTIKTI BUIFAIIBI

Bl HOIIK TEXHOIOTHs OOWBIHIIA ecipreHue
TOIIBIPAKTBIH KOJIEMAIK Maccachl OHbIH OHIEITeH
Ka0aThIHa apTIiaranbl KepiHin Typ (5-kecte). Kem
XKbUIIap OOMBIHIIA OpTa €CEIIEH TONbIPAKTHIH
koneMaik Maccacel 0,30 cMm KaOaThIHIA HOJIIK
JKOHE JIOCTYpIi Ommail ecipy TeXHAIOTHUACHIHIA
1,06 r cM?® Kypazpl, OYJ1 OChI aifMaKTaFbl TaKbLT J1a-
MYBI YIIIiH JKaKChl KOPCETKIII OOIBIT TaObIIa k.
TonbIpakThIH KeJeMIiK Maccachl OOHBIHINA
JIOCTYPITi KOHE HONJIIK eCipy TEeXHOJOTHUACHIHIA
a3 faHa aWBIpMaIIbBUIBIK OipHemie ceOenTepMeH
TyciHmipineai. bi3miH kaumar kargaibIMbI3IA
TOIIBIPAK TEK KaHA MEXaHUKAJIBIK JKOJIMEH JKbIp-
ThIIMaiabl. JKa3ga BICTBIK JKOHE Kyprak aya
paiiblHIa TaHANTApABIH JKOFApFhl KaOaTbIHIA
TOIIBIPAKTBIH JKOFapFbl KaOATBIHBIH KyprayblHa
OallIaHBICTBl TEPEH >KapbIKIIaKTap mnaiaa o0o-

KopbITBIHABI

3epTTey HOTHKEIEPl HOJIJIIK HKOHE MUHUMAJTh-
Ibl TOIBIPAK OHJEY JKYHENepiHAE TOMBIPAKTHI
MEXaHUKAIBIK ~ OHJCYJeH illiHapa Hemece
TONBIKTAl Oac TapTy TOMBIPAKTBIH HETri3ri cy-
(U3UKAIBIK KYpaMBbIHBIH HalapjayblHa
OKEJIMEHTIHIH KOpPCeTTi. AJBIHFAaH HOTHIXKEIep
STIHIIUTIKTIH ~ TOMBIPAK  KOpFay KyHeciH
(Conservation Agroculture) MIPaKTUKAIIBIK
KOJIJaHyFa jKOHEe HaKThl TYCiHAIpyre Heriz Oona
ananpl. AuneiaFaH  pepekrep No-till  xylecin
KOHE KBICKapTBUIFAH TONBIPAK OHACY XKYHEeCciH
y3aK YakbIT KOJIJIaHYy TOIBIPAKTBIH ©HIMJIUIIrH
KOTepelli JKOHEe CaKTalabl COHBIMEH Karap
STIHIIIIK ayMarblHa OaiIaHBICTHI IIBIFBIHAAP/IBI
KBICKapTBHIII, aya pallbIHBIH ©3repy MYMKIHIIUTIrHE
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KbUIIapsl na Oaiikamaabl. KpIcTa TOMBIpaKTHIH
BUIFAJIbI MY3Fa aifHaJIbII TONBIPAK KYPbUIBIMBIHBIH
(U3MKaNBIK  JKApBUTYbIHA — oKenmeni. MyHmaid
MPOIECTEPAl  TOMBIPAKTHIH ~ ©3IIr€HEH  JKBIp-
TBUTybl zen aTtayra Oosjanabsl. COHBIMEH Kartap
TONBIPAKTaFrbl  KOJUIOMATAPBIHBIH  BUIFAJBI
Karjaina iCiHy HOTIDKECiHAe, OpraHUKaJbIK
3aTTap/lblH TapaybIMEeH Ta3NaplblH TY3UTyiHIE,
TOTBIPAKTAFBl SPTYPIl KOHIIKTEPIIiH TipIILTIK
etyimeH eHzeneni. No-till TexHamorusceiHAa XKep
OHJIEIMETEHIIKTEH OCIMIIIK KaJIIbIKTaphl KaJaibl,
TaMBIPABIH TIPIIUTIK €Ty OpTachlHAA >KEHIN
¢dpaxmusimapsel - Ty3ieni. bapaplk  kenripinren
KarJainapaa JaKell ecipyliH HOIIIK TEeXHOJO-
TMACBIHAA KYTUIT€H KeJIeMIiK caIMaKThbIH HeMece
TOMBIPAK THIFbI3bIFbIHBIH IIEKTEH THIC APTYbIHBIH
HeT13Ci3 eKeHiH KopCceTe/Ii.

OalaHBICTBl TAOUFAT PECYpCTapblH JKOHE aybLI
HIapyallbUIbIFBl JKEPJICPIHiH, arpodKoKyHeciHiy
OHIM/IIIITIH KOTepyre >KOHE TYpPaKThl eTiHIIiIIK
KYPrizy VIIH THIMII MaijgajiaHyra OOJaThIHBIH
kepceTTi. No-till sxyiieci TONMBIpaKTBIH HeTi3ri
Cy-QU3UKAIBIK ~ KYpPaMbIHBIH  HalapiayblHa
okenmeiig. No-Till sxoHe MUHHMAJIBIBI TOIBIPAK
OHJICY JKYHellepl TONBIPAKThIH BUIFaJl KOPbI 0Oii-
BIHIIA JIOCTYPJIi TOMBIPAK OHJEY *KyHeciHeH 23,8
xoHe 18,7 mm-re acajpl. Kem xbuinap OolbIHIIA
OpTa €CemmeH TOMBIPAKTBIH KOJIEMAIK Maccachl
0,30 cM KabaThIHIA HOJJIIK OHE JIACTYpJi Ou-
nait ecipy Texnonorusiceinna 1,06 r cM® Kypasusl,
Oy ochl aiiMaKTarbl JaKbUI 1aMybl YIIiH JKaKChI
KOPCETKIIl OOJIBIN Ta0bLIa b,
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Pesrome

B naHHOM Hay4HOM CTaThe MOKa3aHbI M OOCY)KIEHBI Pe3yJbTaThl MCCIEIOBAaHUN BIUSHUS 00pa-
6otkn moussl cucteM No-Till Ha comepkanue BiIaru B Mo4YBe W Ha IUIOTHOCTH MOYBHI. MccnenoBanus
MOKa3aJIM, YTO IUIOTHOCTH MOYBHI CYIIECTBEHHO HE MEHSETCS B 3aBUCHMOCTH OT Pa3IMYHBIX CHCTEM
o0pabotku mouBkl. Cuctema No-Till He TpUBOANT CyIIECTBEHHOMY YXYAIIEHUIO OCHOBHBIX BOJTHO-(hU-
3WYECKUX CBOMCTB Mmo4BHl. OOBEMHAS Macca IIOYBBI HAXOIUTCS B IIPEIeIaX ONTUMAIBHBIX ITAPaMETPOB.
Bonpree xomudecTBo pacTutenbHON Mybun nipu cucteme No-Till u cokpameHHoNH 00paOOTKH TOYBEI
obecnieunBaet Oosee OIaronpUATHYIO JUHAMHKY 3aI1acoB ITPOIYKTUBHOM Biark B mouse. Cucrema No-
Till » MuHUMaNTBHOM cUCTEMBI 00PaOOTKH MOYBEI 00ECTICUNBAIOT YBEIIMYEHHE COJICPKAHUS TIPOTYKTHB-
HOH BJIaTW MO CPAaBHEHUIO C TPAIMIIMOHHONW CHCTEMOH 00pabOTKH MOYBHI. Pe3ynbTaTsl HcCiIe0BaHUH
MOKa3bIBAIOT, YTO JUIUTEIBHOE TPUMEHEHNE COKPAIIEHHOW 00paOdOTKH MTOYBHI HE CHIKAET TUIOJJOPOIUE
MIOYBHI U ITPOTYKTUBHOCTH CEIECKOXO3SHCTBEHHBIX KYJIBTYP.

Kuarouessble cioBa: Cucrema No-Till, MuanmansHas cuctema o0pabOTKH TTOYBBI, 0ObEMHAs Mac-
ca IMOYBHI, MPOAYKTHBHAS BIIara, TPAAUIIMOHHAS TEXHOJOTHS, CEBOOOOPOT, arpO’KOCHCTEMA, TTPE/IIIe-
CTBEHHUK, ITapOBOE TIOJIE.
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Abctract

The influence of No-Till system on soil water content and bulk density are discussed in this paper.
In this research No-Till, minimum and conventional tillage system were compared for yield, soil water
content and bulk density. Based on the averages from two sites, No-Till system did not provide any
significant advantage over more minimum tillage in terms of soil water content, bulk densityand yield.
We came to conclusion, that long term research is needed to have more reliable data. The data show that
long-term use of the No-till system and reduced tillage system increases and maintains soil fertility, and
also reduces the cost of agricultural land, increases the productivity of natural resources and agricultural
land, agroecosystems and can be effectively used for sustainable agriculture.

The No-Till system and the minimum tillage system provide increased product productivity. Research
results show that long-term use of reduced tillage does not lead to soil fertility and crop productivity.

Key words: No-till system, minimum tillage, soil bulk density, productive moisture, traditional
technology, crop rotation, agroecosystem, predecessor, summer fallow.
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Abstract

Multivariate analysis of variance of quantitative and morpho-biological traits of 155 samples of
barley (Hordeum vulgare L.) of different ecological and geographical origin made it possible to identify
the most adaptively valuable traits, which include the germination rate under saline conditions, the total
weight of 14-day-old seedlings, the number and length of seminal roots. Of the production traits, the
number of grains per ear, grain weight per ear and protein content in combination with early maturity
are significant. Statistical analysis of the data has shown that the studied variety samples according to
the “number of grains per ear” and “grain weight per ear” traits demonstrate a consistently high positive
correlation relationship, regardless of the years of study and their cultivation areas. In this regard, the
“number of grains per ear” trait can be used as the main factor in increasing crop yields in adverse

ecosystems of the Aral Sea region of Kazakhstan.

Keywords: adaptability parameters, barley, correlation, variability, selection.

Introduction

Knowledge of the implementation feature
of the genetic potential of plants, depending
on environmental conditions, is essential in
controlling the volume and quality of the yield
of cultivated plants. Genetic improvement of
crop yields under potential (Yp) and water scarce
conditions (Yw) will be an important avenue to
improved food security over the next four decades,
at the end of which projected demand for food,
feed and biofuel feedstock is expected to level out
[1]. There are several routes to improve potential
and water scarce conditions and a number of
candidate traits and genes are available. Here we
identify photosynthetic capacity and root system
function as two which we believe offers most
promise in the future. A major consideration is
that most of the important traits are genetically
complex creating an added challenge. In addition,
there prevails an unrealistic view of the time
taken to incorporate new traits into varieties for
farmers. In the case histories we considered of
successful examples of trait integration into
breeding the timescale from initial research to the
release of new cultivars to farmers or to proof-of-
concept in elite germplasm was around 20 years

[2]. Changes in crop productivity are difficult
to predict but can be explored by scenarios that
represent alternative economic and environmental
pathways of future development. Ewerta et al [3]
developed a simple static approach to estimate
future changes in the productivity of food crops
in Europe as part of a larger approach of land use
change assessment for four scenarios of the IPCC
Special Report on Emission Scenarios (SRES)
representing alternative future developments of
the world that may be global or regional, economic
or environmental.

It is evident that in each of the areas of
research directly or indirectly related to this
task, one can distinguish different levels of
achievements: from hypotheses and models to
specific recommendations that the plant breeder
and agronomist will be able to use in their
practical activities [4]. For example in research
by scientist Ramazan Ayranci [5] yield and yield
components of 24 winter bread wheat cultivars
selected according to registration years were
examined and genetic progress was evaluated for
these properties by regression analysis method. He
found that the annual increase in yield of varieties
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with genetic progress was 1029 kg da-1. Plant
breeders and geneticists as well as statisticians have
developed long standing interest in investigating
and integrating genotype (G) and genotype-by-
environment (GE) in selecting superior genotypes
in crop performance trials [7]. It also points out
that, using the traditional variation analysis model

Literature review

In the breeding process, to characterize certain
properties of the studied variety or group of
varieties, as a rule, many different traits of plant
are considered on the basis of the researcher’s
intuition, their practical experience, and, at the
very best, logical analysis. Moreover, often, some
of the traits turns out to be unnecessary, because it
does not contain meaningful information or is very
variable. Factor analysis allows, firstly, to single
out from the whole variety of parameters under
study the most significant ones and, secondly,
to combine some of them into groups that have
a common internal essence, i.e., to express the
studied parameters in terms of externally hidden
factors. The value of factor analysis also lies
in the fact that it does not require preliminary
hypotheses; on the contrary, it itself can serve
as a method of hypothesizing based on data
obtained by other methods [8]. «Manovay is a
procedure for assessing differences among several
nonmetric dependent variables based on the
linear combination of several metric dependent
variables. This procedure enables the simultaneous
examination of several dependent variables.
«Manova» was used by Golinski [9] to assess
the effect two pathogens (Fusarium avenaceum
and F. culmorum) on three yield components
(1000-grain weight, and weight and number of
kernels per winter wheat head) of 14 winter wheat
cultivars in a two year study. Sanogo and Yang
[10] provided remedial measures with examples,

Source material, methods and conditions
for research

The purpose of our research is based on
the search for sources of morphological and
economically valuable traits for creating highly
productive barley varieties adapted to the stress
conditions of the Aral Sea region using multivariate
factor analysis methods.

Selection for one or several traits, without
taking into account others associated with them,
may lead to undesirable consequences. Therefore,
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(ANOVA) or the General linear model (GLM),
which provides correct analysis only if all effects
are fixed. Ignoring or mishandling random effects
can inadvertently lead to inadequate analysis
and, consequently, to questionable conclusions
appearing in the scientific literature.

in which response variables are temporally and
spatially dependent. They also provided a general
guideline to choosing multivariate statistical tools
based on the nature of independent, dependent
and interdependent variables [11-13]. However,
Nayak et al. [14] believe that the application of
new advanced statistical tools, such as linear and
nonlinear mixed models, in the analysis of disease
epidemics has yet to be done. You should not expect
that one method / model can cover everything and
answer all the questions about a complex system.
Biological processes are in a constant state of
flux, and it is unlikely that all accidents can be
considered by even the most complex model. The
model should be quite complex, but no more than
necessary to answer the questions posed. Among
several models developed so far in the field of
plant pathology, only one type of model is widely
used in the agricultural industry, from farmers
to researchers/ experts. Selecting durum wheat
genotypes with broad adaptability in different
environments is important before recommending
them to achieve a high rate of genotype adoption.
Thus, the combined ANOV A analysis of data on the
yield of 20 media allowed by scientists to identify
very significant differences between genotypes and
media, as well as a significant interaction of GE
indicated a differential performance of genotypes
compared to test media. Such research allows you
to purposefully conduct breeding work.

to identify groups of traits unified in its essence, of
the whole totality of the studied ones, we used the
method of principal components, which allowed
us to identify eight major factors, which accounted
for 77% of the genotypic variance of the source
traits, explaining the interdependence of the
studied indicators for 155 varieties and collection
numbers in two contrasting zones of Kazakhstan
on soil and climatic conditions: - rice systems
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of the Kyzylorda region; - piedmont zone of the
Almaty region.

The climate of the Kyzylorda region is sharply
continental, hot, dry summers and cold winters
with unstable snow cover. The average annual air
temperature is 9.80C. The climate of the region is
very arid. The mean annual precipitation is 129
mm. In some dry years, the fall of rain can be only
40-70 mm. The soil of the experimental field is
meadow-boggy, typical for the rice crop rotation
of the region. It has a low humus content of up
to 1%, a low porosity and a rather high value of
dissolved solids of up to 2%. Salinity is chloride-
sulfate. Ground waters are at a depth of 1-2 m,
salinization of the soil is 1520 dS/m.

The climatic conditions of the piedmont zone
of the Almaty region are characterized by cold
winters, hot and dry summers, warm and dry
autumn. The average air temperature is 7.60C.
The mean annual precipitation is 414 mm. The
soil cover is represented by light-chestnut, loamy,
more rarely by sandy-loam soils. The humus
content reaches up to 3%.

The object of research was 155 collection
samples of the countries of near and far abroad.
In laboratory conditions, the plants grown up to
two weeks of age are taken for analysis: selection
of the 10 most aligned plants, determination of
seedling length, root length, leaf area, weight of
leaves and roots, and a number of other derived
values (leaf surface density, top-root weight ratio),
as well as biometric analysis has been carried out

Research results

Lack of attention to climate changes at the
present time is fraught with major economic
consequences in the future [17-19]. No economy
in the world today is able to actively resist global
climate changes and the increasing frequency of
formation of extreme weather events. Studies
of many years have shown that to date the most
cost-effective method for overcoming negative
environmental factors is the selection-genetic one,
which allows overcoming the water scarcity and a
number of other limiting factors owing to adaptive
productive varieties.

The Kyzylorda region is geographically
located in extremely unfavorable conditions for
crop production, where there is a decrease in the
water resources of the transboundary Syrdarya
river, which creates certain threats in ensuring
guaranteed water supply to irrigated lands, causing
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according to the methodology of the N.I. Vavilov
All-Russian Research Institute of Plant Industry
[15, 16].

Sowing of the collection samples was carried
out manually. The row length was 1 m in three
replications; the placement of the samples was
randomized. The distance between the rows was 15
cm, between the seeds in a row was 5 cm. tending
the crops of experimental plots was carried out
during the growing season. Harvesting was carried
out manually as they matured. The main indicators
and elements of the yield structure was determined
in the plants selected in the full maturity stage:
the duration of the growing season, plant height;
productive tilling capacity; last internode length;
ear length; number of spikelets per ear; number
of grains per ear; grain weight per ear, per plant;
thousand grain weight; grain weight per 1 m2
Factor and correlation analyzes were performed
using the ANOVA application program package
according to the data for 2014-2019.

The hydrothermal index (HTT) was determined
as the ratio of the precipitation amount for a certain
period, multiplied by 10, to the sum of effective
temperatures above 10°C for the same period.
Humidification is optimal if HTI = 1-1.5, excess
if HTT is more than 1.6, insufficient if HTT is less
than 1, low if HTT is less than 0.5. Or classification
of humidification zones according to HTI: wet —
1.6-1.3; slightly arid 1.3-1.0; arid — 1.0-0.7; very
arid 0.7-0.4; dry - <0.4.

intense desertification, salinization and deflation
of soils, which can become the main obstacle
to sustainable economic growth and social
development of Kazakhstan. Therefore, within the
framework of the crop production diversification
program of the Kyzylorda region, it is planned
to expand the area under less-water-consuming
agricultural crops, including fodder-grain crop -
barley, which is one of the leading crops in the
world, due to its adaptive capabilities, high yield
and versatile use.

It should be noted that various conditions of
moisture supply and temperature regime during
the years of research made it possible to give an
objective assessment of the collection samples of
spring barley. Thus, the most adverse weather and
climate conditions were the years 2014,2017,2018
and, according to the hydrothermal index, they
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were characterized as hyperarid. The hydrothermal
index for the entire growing period was not more
than 0.12. The average daily temperatures during
the initiation of reproductive organs exceeded
the long-time average annual indicators by 5
and 3°C. During the flowering period of barley,
daytime temperatures reached more than 40°C,
which significantly reduced the set of grains.
Precipitation during the “earing-ripening” period
did not have a positive effect on the crop yield,
since during this period the plants were in the
wax-ripeness stage. Such conditions contributed
to the rapid passage of the key stages of barley
development, in particular, “tillering-booting”
(HTI = 0.03) and “booting- earing” (HTI = 0.04),
except for the “sowing-seedlings” period, when
the sum of effective temperatures were insufficient
for germination of grain, which led to the late
emergence of seedlings and a decrease in field
germination. In this regard, in 2014 a shortening
of the growing period was observed and averaged
74 days. The proportion of early-maturing samples
in the collection was more than 75%.

Although, according to HTI for the entire
growing period of 2015, 2016, 2019, they are
described as arid, but they are characterized by
sufficient moisture supply during such critical
periods as “tillering-booting” (HTI 1.55)
and “booting- earing” (HTI = 1.17), which has
positively affected the formation of reproductive
organs and determined the high yield of barley in

these years.

To determine the dependence of the duration
of the growing period on meteorological
conditions, a correlation analysis was carried out
between the moisture and heat supply, as well as
the hydrothermal index and the duration of the
growing stages by varieties. A strong influence of
moisture supply conditions on the duration of the
barley growing period has been revealed, which
is confirmed by high correlation coefficients (r
=0.83 ... 0.91 = 0.2). Regardless of the variety,
an increase in precipitation and a decrease in the
sum of effective temperatures contributed to the
extension of the growing period. Analyzing the
correlation dependence between the interstage
periods and the duration of the growing period, it
has been found that a change in the duration of any
period leads to a significant change in the duration
of the entire growing period. Thus, an analysis of
the duration of the growing period showed that
simultaneously ripening variety samples often
differ sharply in the duration of individual stages
[20].

The first component accounts for 25% of the
total variation and, irrespective of cultivation
zones, has maximum loads on the length of
14-day-old seedlings (0.33 and 0.32), the length
(0.33 and 0.32) and area of seedling leaf (0.32),
and the total weight of 14-day-old seedlings (0.32)
in 1.5% NaCl solution (table 1).

Table 1 - Factorial table of selection traits of barley samples (Kyzylorda region)

Traits 1 2 3 4 5 6 7 8
Growing period, 0.01 -0.13 0.15 0.20 0.07 0.33 0.18 0.13
days
Plant height, cm 0.02 0.21 0.16 0.01 0.37 -0.29 0.10 0.31
Number of ears 1 m* |  0.03 0.13 0.31 0.26 -0.11 0.24 -0.08 -0.01
Upper internode -0.01 0.25 -0.06 0.34 0.15 -0.12 0.09 0.12
length, cm
Ear length, cm -0.04 0.18 0.01 0.07 0.01 -0.08 -0.21 -0.07
Number of grains -0.06 0.33 0.25 -0.07 0.22 -0.07 -0.05 0.15
per ear, pcs
1000-grain weight, 0.06 -0.02 0.30 0.25 -0.18 0.06 0.03 -0.36
g
Grain weight per -0.04 0.31 0.30 0.13 0.07 -0.05 -0.15 0.00
ear, g
Yield, g/m? -0.05 0.26 0.32 0.24 0.05 0.05 -0.08 0.09
Protein, % -0.01 0.27 -0.35 -0.01 0.09 -0.29 -0.11 -0.11
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Starch, % -0.01 -0.18 0.26 0.12 -0.09 0.31 0.26 0.19
Extractivity, % 0.01 -0.02 0.13 -0.02 0.10 0.45 -0.02 -0.23
Germination rate in 0.32 -0.04 0.12 0.12 0.18 0.16 0.08 -0.01
1.5% NaCl solution

Length of 14-day- 0.33 0.02 0.06 -0.09 0.03 -0.02 0.08 -0.02
old seedlings, cm

Length of seminal 0.25 -0.13 0.12 -0.01 0.03 -0.21 0.01 0.06
roots, cm

Length of seedling 0.33 -0.01 0.13 -0.09 0.01 -0.06 0.05 -0.04
leaf, cm

Area of seedling 0.32 -0.01 0.12 -0.11 0.01 -0.06 0.05 0.01
leaves, cm

Leaf surface -0.14 0.14 -0.28 0.08 0.24 0.09 0.36 0.03
density, mg/cm?

Weight of seedling 0.29 0.12 -0.04 -0.11 0.17 0.08 0.27 -0.04
leaves, g

Weight of seedling 0.18 -0.28 0.05 0.30 -0.08 -0.22 -0.07 0.01
roots, g

Radicle thickness, -0.01 0.21 0.09 -0.04 -0.39 -0.16 0.45 -0.13
mm

Stem thickness, mm 0.06 -0.21 -0.11 0.05 0.44 0.14 -0.33 0.19
Layers of leaves, -0.02 -0.08 0.05 -0.15 0.33 0.03 0.09 -0.49
pcs

Total weight 0.32 -0.04 0.16 0.07 0.09 -0.05 0.18 -0.02

of 14-day-old
seedlings, g

Total weight ratio to -0.06 -0.03 -0.26 0.37 0.15 -0.01 0.28 0.04
leaf area, mg/cm?

Top-root weight -0.04 0.09 -0.01 -0.43 -0.14 0.18 0.02 0.35
ratio, mg

Root-top weight 0.09 -0.31 0.07 0.31 -0.20 -0.20 -0.15 0.02
ratio, mg

Germination rate in 0.29 0.19 -0.23 0.04 -0.14 0.16 -0.02 0.30
sucrose solution 14

atm.,%

Number of seminal 0.31 0.22 -0.17 0.24 -0.13 0.04 -0.28 -0.08

roots of 7-day-old
seedlings in sucrose
solution, pcs

Length of seminal 0.29 0.20 0.18 0.06 -0.12 0.19 -0.12 0.06
roots of 7-day-old
seedlings in sucrose
solution, cm

Variance of 8.16 4.03 3.59 2.55 2.11 1.93 1.73 1.47
components, %

Impact ratio of 25 12 11 8 6 6 5 4
components, %

Cumulative value, 25 37 48 56 62 68 73 77

%
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Rice is the main crop in the irrigated agriculture
zone of the Aral Sea region of Kazakhstan. The
rice culture is hygrophytic and requires a large
amount of irrigation water as well as a washing
irrigation regime, which contributes to the leaching
of salts from rice paddies. In the rice crop rotation,
an active process of salt accumulation in the soil
occurs after the rice stage. This happens because
of the secondary soil salinization. In the conditions
of the Kyzylorda region, the highest loads are also
observed in the germination rate in 1.5% NaCl
solution (0.32) and the number of seminal roots
of 7-day-old seedlings in sucrose solution (0.31).
Based on the meaning of these traits, the first
component can be called the adaptability factor,
which has the greatest impact on the volume
and quality of the yield in the environmentally
unfavorable conditions of the Aral Sea region of
Kazakhstan. Thus, the intensity of the early growth
determines the resistance to salinity in the early
stages of ontogenesis of barley plants, accordingly,
to the fullness of seedlings, optimal plant stand and
total yield. The number of seminal roots in sucrose
solution to a large extent predetermines adaptive
capacity to drought, associated with low relative
air humidity during the formation of reproductive
organs.

In studies by Acreche [1] of different wheat
varieties representing different epochs of genetic
improvement in the Mediterranean region of
Spain, yields were linearly and positively related
to the number of grains per m2, while the average
grain weight did not show any clear trend with the
year of production of varieties. The increase in
the number of grains was more associated with an
increase in the number of grains per ear than with
differences in the number of ears per m2.

Abera K. [21] has identified the strong
positive correlation of root length with thousand
seed weight, harvest index and grain yield in
combination with other agronomic performances
in the field could be used as selection criteria for
drought tolerance. Our analysis has revealed that
the maximum loads on the second factor (13%
of the total variance) in the conditions of the
Almaty region have the number of grains per ear,
1000-grain weight, grain weight per ear, yield and
is construed as a productivity factor (table 2). In the
conditions of the Kyzylorda region, the production
traits are conditionally divided into two types, so
on the second factor, with a maximum load of the
total variance of 12%, has included the number of
grains per ear, grain weight per ear, protein content
and is called the ear productivity factor, the third
factor (11% of the total variance), combining the
number of ears per 1 m?, 1000-grain weight and
yield is called the plant productivity factor. The
cumulative variance of the final productivity
factor in the conditions of the Kyzylorda region
is 23%. The third (10%) and fifth factors (6%) in
the Almaty region; the fourth (8%), seventh (5%)
and eighth (4%) factors in the Kyzylorda region
are characterized by us as physiological.

The main limiting factor in the conditions of
the Aral Sea region of Kazakhstan is the climate
aridity, in this respect, the physiological factor
that have maximum loads on the upper internode
length (0.34), the weight of roots of 14-day-old
seedlings (0.30), the total weight ratio of plants to
leaf area, mg/cm? (0.37), the root-top weight ratio
(0.31), the radicle thickness (0.45) determines the
resistance of the varieties during critical growing
periods, that is, at an earlier age.

Table 2 - Factorial table of selection traits of barley samples (Almaty region)

Traits 1 2 3 4 5 6 7 8
Growing period, 0.06 -0.05 -0.22 -0.02 0.16 0.19 -0.18 0.05
days
Plant height, cm -0.01 0.24 -0.09 0.05 0.26 -0.07 -0.10 0.35
Number of ears I m?* [ 0.01 0.02 -0.09 -0.13 0.27 -0.01 0.28 -0.50
Upper internode 0.08 0.11 -0.03 -0.05 -0.09 -0.19 0.37 -0.09
length, cm
Ear length, cm 0.03 0.18 0.16 -0.06 -0.13 0.05 0.03 0.42
Number of grains 0.04 0.36 -0.01 -0.12 -0.18 0.13 0.11 -0.14
per ear, pcs
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1000-grain weight, 0.11 0.33 0.01 0.01 0.15 0.12 -0.31 -0.01
g

Grain weight per 0.09 0.43 0.03 -0.06 0.01 0.15 -0.14 -0.10
ear, g

Yield, g/m? 0.09 0.43 -0.01 -0.07 0.07 0.13 -0.08 -0.18
Protein, % -001 0.16 -0.19 0.32 0.02 -0.36 0.11 -0.06
Starch, % -0.03 0.01 0.17 -0.29 0.09 0.31 0.23 0.01
Extractivity, % 0.05 -0.15 0.05 -0.21 -0.13 0.30 -0.09 0.02
Germination rate in 0.24 0.02 0.12 0.24 -0.13 -0.13 -0.18 -0.03
1.5% NaCl solution

Length of 14-day- 0.32 -0.01 0.01 -0.05 0.11 -0.11 0.02 0.08
old seedlings, cm

Length of seminal 0.24 0.02 -0.22 -0.05 0.09 -0.14 -0.06 -0.06
roots, cm

Length of seedling 0.32 -0.04 -0.02 -0.14 0.06 -0.09 0.03 0.05
leaf, cm

Area of seedling 0.32 -0.05 -0.02 -0.13 0.08 -0.09 -0.01 0.01
leaves, cm

Leaf surface -0.14 0.11 0.16 0.33 0.30 0.19 0.18 0.01
density, mg/cm?

Weight of seedling 0.28 -0.01 0.16 0.03 0.29 0.07 0.14 -0.01
leaves, g

Weight of seedling 0.18 0.05 -0.38 0.03 -0.26 0.09 0.02 0.06
roots, g

Radicle thickness, 0.01 0.25 0.24 -0.15 -0.08 -0.25 0.27 0.18
mm

Stem thickness, mm 0.05 -0.22 -0.24 0.24 0.16 0.25 -0.24 -0.18
Layers of leaves, -0.03 -0.17 -0.09 -0.08 0.28 0.07 0.21 0.39
pes

Total weight 0.32 0.13 -0.06 0.05 0.09 0.09 0.11 0.03
of 14-day-old

seedlings, g

Total weight ratio to | -0.06 0.12 -0.09 0.41 0.04 0.26 0.26 0.03
leaf area, mg/cm?

Top-root weight -0.04 -0.05 0.25 -0.04 0.13 -0.41 -0.30 -0.08
ratio, mg

Root-top weight 0.09 0.06 -0.39 0.01 -0.38 0.02 -0.05 0.10
ratio, mg

Germination rate in 0.20 0.03 0.29 0.27 -0.13 -0.01 -0.07 0.04
sucrose solution 14

atm.,%

Number of seminal 0.16 -0.14 0.28 0.18 -0.24 0.06 0.01 -0.04
roots of 7-day-old

seedlings in sucrose

solution, pcs

Length of seminal 0.17 0.13 0.25 0.23 -0.17 0.05 0.02 -0.22
roots of 7-day-old

seedlings in sucrose

solution, cm
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Variance of 8.34 4.15 3.27 2.80 2.04 1.89 1.62 1.40
components, %

Impact ratio of 25 13 10 8 6 6 5 4
components, %

Cumulative value, 25 38 48 56 62 68 73 77
%

The fifth (6%) under the conditions of rice
systems and the eighth (4%) factors in the piedmont
zone were defined as morphological and included
the plant height, layers of leaves in a 1.5% NaCl
solution.

In both zones, the sixth factor (6%) is
characterized by the values of protein and starch
content, and extractivity, that is, it is associated
with quality indicators of grain, in combination
with a longer growing period, and protein with
early maturity.

Further, to increase the effectiveness of
the selection by the factor analysis method,
we determined the interdependence of various
biological and economically valuable parameters.
The close contingence of traits allows to evaluate
indirectly the parameters of one according to the
indicators of the other. However, the contingence
of traits of plant productivity varies significantly
depending on the soil and climatic conditions of

cultivation [22].

It was established that in the conditions
of saline soils of rice systems in the Aral Sea
region of Kazakhstan, a high positive correlation
relationship was found between the grain weight
per ear and the grain weight per 1 m? (r = 0.77);
the number of grains per ear and the grain weight
per ear (r = 0.72); the number of grains per ear and
the grain weight per 1 m? (r = 0.66). The average
correlation relationships with positive values were
found between the number of ears per 1 m? and
the grain weight per 1 m?; the plant height and the
number of grains per ear (figure).

In the piedmont zone of the Almaty region, a
similar picture is observed in the contingence of
production traits, but productivity depends largely
on 1000-grain weight, which has a significantly
high positive correlation r = 0.80 (number of
grains per ear) and r = 0.83 (grain weight per ear).

Figure - Correlation coefficients between production and morpho-biological traits of spring barley in
various soil and climatic conditions of Kazakhstan
A-Kyzylorda region; B- Almaty region:

I-number of ears per 1 m?, 2-plant height, 3- upper internode length; 4-ear length; S-number of grains
per ear; 6- grain weight per ear; 7-1000-grain weight; 8-grain weight per 1 m?, 9-germination rate in
saline solution; 10-total weight of 14-day-old seedlings; 11-seminal root length

Note: critical r values at 99% significance level = 0.39
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Statistical analysis of the data has shown
that the studied variety samples according to the
“number of grains per ear” and “grain weight per
ear” traits demonstrate a consistently high positive
correlation relationship, regardless of the years of
study and their cultivation areas. In this regard, the
“number of grains per ear” trait can be used as the
main factor in increasing crop yields in adverse
ecosystems of the Aral Sea region of Kazakhstan.

Conclusion

Thus, the presented research results confirmed
the dominant importance of adaptive reactions for
the normal growth and development of barley in
the environmental conditions of Kazakhstan. The
selection of barley for adaptability is especially
relevant in the conditions of the Aral Sea region
of Kazakhstan, where salinity and drought are the
main limiting environmental factors. The most

In both zones, according to the results of
studying the correlation of 21 traits according to
growth indicators at the early stages of ontogenesis
under saline (1.5% NaCl) and drought (15%
sucrose solution) conditions, the most informative
traits were the germination rate, the total weight of
14-day-old seedlings and the seminal root length
having an average positive correlation with the
1000-grain weight.

adaptively valuable traits include the germination
rate under saline conditions, the total weight of
14-day-old seedlings, the number and length of
seminal roots of seedlings. Of the production
traits, the number of grains per ear, grain weight
per ear and protein content in combination with
early maturity are most significant.
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9P TYPJII DKOJOTUSIIBIK JKATJANJIAPFA BEVIM/EJTY YIITH KA3/BIK
APHAHBIH CEJEKIUSICBIHJIA KOIT OJIIEMII ®AKTOPJIBIK
TAJJIAYIbI KOJIJIAHY
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Axmeodosa I'. b., ookmopanm

Axacynic P.A. macucmpanm

KEAK «Kopxbim Ama amuinoazel Kvisviiopoa ynusepcumemiy,
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Tyiiin

Op TYpJi 3KOJOTHSIIBIK JKOHE TeorpadUsuIbIK Teri OOMBIHINA MIBIKKAH apIaHblH 155 yariciHig
(Hordeum vulgare L.) caHmelk xoHEe MOP(O-OMONOTHAIBIK CHIMIATTaMaJapblH Kol  (akTop-
JBI TUCTICPCHSUTBIK Tajlaay apKbUTBI KYHIBI OENTiUIep aHBIKTAIIBI, OJapFa TY3IaHy Ke3iHAeTi oHy
KapKbIHIBUTBIFEL, 14 KYHIIK KOIIETTEPIiH ’KaJbl MaCCachl, YPHIK TAMBIPIAPBIHBIH CAHBI MEH Y3BIHABIFBI
JKaTagpl. OHIMIUTIK OCNTiIepiHiH IMIiHAE MacaKThIH IOHIEP CaHbI, MAaCAKTHIH TOH MAacCachl, aKybI3
MeJTIIepi KoHe epTe TiCyl KacueTi MaHbI3AsI 00JbIT TaObuTambl. CTAaTHCTHKANBIK Talayaap apKbUTbI
3epTTENTEH COPT YITIIepIe MacaKTarbl IOH/IEP CaHbl )KOHE MAaCaKTaFbI JI9H CalIMarbl apachlH/Ia TYPaKThI
JKOFaphl OH KOPPEIIUSUIIBIK OaimaHbIChl aHBIKTANARl. OchkIFaH OaitmaHbICTEl KazakcTaHIBIK Apan
OHIpIHIH KOJANCBI3 dKOXKYHENepiHae «MacaKkTarsl JOHAEP CAHBD) OCNTICIH OHIMAUTIKTI apTTBIPYIBIH
MaHBI3IIBI PaKTOPHI PETiHIE Maigananyra OoIaipl.

KinTTik ce3mep: apma, e3reprimrik, Ty3IaHy, KYPFaKIIBUIBIK, TaHAay, OeHiMaeny mapaMeTpiepi,
KOPPEJISIIHSL.

INPUMEHEHUE MHOI'OMEPHOI'O ®AKTOPHOI'O AHAJIM3A B CEJIEKIIMA
APOBOI'O AUMEHSA HA AJAIITUBHOCTD K PA3JIMYHBIM YCJIOBUSIM CPE/IbI

Toxemosa JI.A., ooyenm

Axmeoosa I'.b., dokmopanm

Axorcynycosa P.A., macucmpanm

HAO «Kwizviiopounckutl ynusepcumem um.Kopkoim Amay,
120014, 2.Kvizvi10poa, ya.Aumerxe 6u 294,

E-mail: lauramarat _777@mail.ru

Pe3rome

MHuoro]akTOpHBIN AUCTIEPCUOHHBIN aHATN3 KOJIMYECTBEHHBIX W MOP(O-OMOJOTHYECKUX TPU3HA-
KoB 155 oOpasnoB samens (Hordeum vulgare L.) paznuaHoro sK0moro-reorpaduyeckoro mMpoucxokK-
JICHSI TTO3BOJTMIT BBIICTNTH HanboJiee aJanTHBHO IIEHHbIE MPU3HAKH, K KOTOPBIM OTHOCATCSI MHTEHCHUB-
HOCTH TIPOPACTaHMs B YCIOBHUSAX 3aCOJIeHUs, 00mmas Macca 14-CyTOUHBIX MPOPOCTKOB, YHCIIO M JUTMHA
3apOJIBIIIEBHIX KOpHEH. 3 MpU3HAKOB MPOyKTUBHOCTH 3HAYNMBI YUCIIO 3€PEH B KOJIOCE, Macca 3epHa
C KoJIoca W cojiep)kaHre Oellka B COYETaHUM CO CKOpocmenocThio. CTaTUCTHYECKUH aHAN3 JaHHBIX
MTOKa3al, 9YTO y U3y9aeMbIX COPTOOOPA3IOB M0 MPHU3HAKAM YHCIIO 3epeH B KOJIOCE U Macca 3epHa ¢ KO-
JI0ca TIPOSIBISIETCS CTAOMITHPHO BBICOKAS TIOJIOKUTEIbHAS KOPPETSAIIMOHHAS CBSI3b HE3aBUCHUMO OT T'OJIOB
WCCIIEIOBAHNS W 30H WX BO3JEIBIBAaHUS. B CBS3WM ¢ 3THUM, IPU3HAK «YHCIIO 3epeH B Koyoce" MOKHO
HCTIONIb30BAaTh B KAYE€CTBE OCHOBHOTO (haKTOpa MOBBIMIEHHUS YPOKAMHOCTH B HEOIArONPUATHBIX DKOCH-
cremax Kazaxcranckoro [Ipuapanbs.

KuioueBsble cjioBa: suMeHb, BApuabeIbHOCTh, 3aCOJICHHE, 3acyXa, 0TOOp, TapaMeTphI aJalTHBHO-
CTH, KOPPEJALIHSL.
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«AUJIAPBAEB» IIIAPYA KOXKAJIBIFBIHBIH CUBIPJIAPHI CYTIHIH AYBIP
METAJIJAPMEH JIACTAHY A9PEXECIH 3EPTTEY

Kanorcanosa b.K., macucmpanm,
Capcembaesa H.b., npogeccop,
Aboueanuesa T.b., aza oxbimyuis

Kaszax ¥nmmuix acpapnvlx ynusepcumemni,
Anmamul Kanacel, Abail oanevlivl, 8
tolkyn_07.08@mail.ru

AHHOTALUSA

Makanaia AnmaTrel OOJBICBIHAA OpHANAcKaH «AljapOaeBy Imapya KOXKaJBIFbl CYTiHIH aybIp
MeTalJlapMeH JlacTaHy JICHIeii Typayibl HOTIbKesep OepiireH. 3epTreyre apHaliFaH CYT YJTiiaepi
2020 >KbULABIH KOKTEM, JKa3 JKOHE Ky3 Me3TUIepiH/ie alblHAbL. 3epTTey KyMmbIcTapbl Kazak yITTHIK
arpapiiblk yHuBepcuteTiHiH Kazakcran-)XarnoH WHHOBALUSUIBIK OPTAJIBIFBIHBIH 3€pTXaHallapbIHIa
TaLab BonbTaMIepoOMETPHUSUIBIK aHATM3ATOPIIBI novaa 350 aToMABIK-aICOPOIHSIBIK CIIEKTPOMETPIHIIE
xyprizinai. Kaamuiiaiy asbeikTanran kepcerkimi oprta ecemmeH 0,07 mr/a Oonasl. KoprachblHHBIH
CYT YJITUIEpIHEH aHBIKTAJIFaH MeIIepi KokTeM mesriminae opra ecenmen 0,0153 mr/m xypaca, ka3
aiinapeiHarel oprama kepcerkinmn 0,0142 mr/n, an, Ky3 Me3ruliHIeri aHbIKTAIFaH opTalia MeJepi
0,0161 mr/n Kypazpl. AJl, KYIIOH MEH ChIHAI MOJIIIIEP] aHBIKTAIMa Ibl. 3ePTTEY HOTHIKECI OOMBIHIIIA CYT
KypaMbIH/Ia KaJIMU#1, ChIHAII, KOPFAChIH JKOHE KYIIOH MOJIIIEeP] PYKcaT eTUINeH KOHIICHTPAIIHS IICT1HEeH
acrajibl. AJIbIHFaH HOTIDKENIEP €NNIMI3/IiH TaOUFY HbICAHIAPBIHIAFbl ayblp METAIAAPAbIH KypaMbl OOK-
BIHIIIA KOPIIaFaH OPTaHBIH JKaFJaiiblHa MOHUTOPHUHT JKYPTi3y YIIiH Heri3 0olia anasl.

Kiar ce3nep: cyr, cama, ayslp MeTanaap, Kayirncisaik, BETepUHAPIIbIK-CAHUTAPIBIK Oaranay, Ka/l-
MHUIA, KOPFACHIH, KYIIIOH, CHIHAIL, Iapya KOXKaJIbIFbI.

Kipicme

Cyr — Oyn Taburm epekme oHiM. CyrriH Oonbin TaObutazpl. CYT KypaMbIHAAFrbl MHKPO-
KypaMbl ©Te Kypaelmi. XUMISUIBIK KYPaMBIHBIH 3JIEMETTEp HOH TYpiHZE Ke3lecell >KoHe ojap
TOJILIKTBIFBI OOWBIHINIA CYTIIEH emoOip TaOuFd MaHbI3ABl pen arkapanel. CoHpaii-ak, onap
TaraM CalbICTRIpyFa KenMeimi. CYTTiH XUMUSUIBIK,  KONTereH (epMEHTTEpAIH KypaMmblHa  Kipi,
KypaMBbIHa KONITETeH MUHEPAJIIBI, DHEPIETUKANBIK, OJIapAbl OeJCeHAIpeni >KOHE Ne CYTTIH opTypii
peTTerimT 3aTTap MEH IopyMEHIep Kipemi. Ajaii- axayJapblH TyAbIPaTblH 3aTTapblH JaMYbIH Ka-
Ia, CYT JKOHE CYT OHIMIAEpiHiH Ky#emik emmipici Tamn3 neiini. CyrriH KypambiHza 50-1eH actam
Ke3eHIepiHme, SFHM cayy Ke3iHge, Malabl 3JeMeHTTep Kezaecendi. Onap Makpo *KoHE MUKPO-
a3pIKTaHALIPY Ke3iHe, Maj KachlHa, TYKBIMBIHA 3JIeMeHTTepre Oemineai. Herisri makpoasnement-
OaiimaHBICTEl OJAPABIH KypaMbl TYpakThl 0oja Tepre: KaabLui, pochop, MarHui, Kanui, HaTpui,
OepMelimi KoHe e olap VIbl DJEMEHTTEPMEH, XJIOp JKoHE T.0. Karaabl. AJl, MUKPORJIEMEHTTEP
MHKOTOKCHHIEPMEH, IIECTHIUATEPMEH, paano- KaTapblHAaH: TEMip, KpEMHUH, MapraHen, KooajbT,
HYKIHATEPMEH, TOPMOHIBI IIperapaTTapMeH, Hi- MOJIUOJeH, (TOp, alIOMHUHHUH, MBIC, MBIPBILI
TpaTTapMeH, HHUTPUTTEPMEH, TepOMIUATEPMEH JKoHE T.0. Keszfeceni. OTe a3 MeJjwepAe CTPOH-
JacTaHybl 90/1eH MyMKiH [1, 2]. oW, Kymic, KaaMui, BaHaaud, ypaH >xoHe T.O.
CyTTiH KypaMBIHIa Cy, op TYpJIi aKybi3gap, 0Oosiaabl. OpuHe, oylap KaHyap ar3achlHa a3bIKICH

a30TTBI eMec 3arrap, OeHopraHWKanblK Ty3fap, Olpre Tycim, >XHHaKTalybl MYMKiH. [pamzbik
MHKPODJIEMEHTTEP, OPTaHUKANBIK 3aTTap, HWM- MeJIIEpIiH OHHAH, JKY3ICH JKOHE TINTi MbIHHAH
MYHIBI JeHenep skaHe T.0. 6ap. OHBIH XUMUSUTBIK, ~ Olp OeuiriH KypalTbhlH MHUHEpalbl KOCBUIBICTAP
KypaMbIHa TiKeJel ocep ereTiH (akropmapaslH Oipaei MaHe3ael Oombin keneni. Onapra Hox, ce-
Oipi - a3pIK KypaMBIHAAFbl MHHEPAIAbl 3aTTap JeH, GTop, OpoMm, KYIISH, KpeMHUM, O0p, BaHAAUH,
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TEMIp, MBIC, MBIPBIIII, MapraHel], KoOanbT, TUTHH,
KOpPFAChIH, KaJMHH >KOHE OacKanapbl >KaTajbl.
CyTTiH KypambIHa 0apibIFbl 24 MUKPOIJIEMEHTTEP
kipeni [3].

CyT KypambIHJaFrbl MUHEPAJJIbI TY3/1ap
(kanpruii MeH ¢ocdop) xac OamamapbIH KaHKa
CYHeriHiH KaJbInTacybiHa dcepi 30p. Erep, a3bik
KypambIH/Ia MUHEpaIABl TY3JIapblH MeJepi a3
0oJIFaH KYHJE JIe CYTTerl MUHEPAJAbl TY3AapAblH
MOJIIIEePi CATBICTBHIPMANBI TYPJE TYPAKThI OOJBII
kama Oepeni. CeOeOi, oyap cyliek yJmachiHaH
CYTKe KaxkerTi Mmemmiepae eoteai. COHIBIKTaH,
JKaHyapJiap ar3achl TAOMFATIICH THIFBI3 OaillaHbIC
K631 - TaMak IeH ¢y OO0JIbIN Ta0buTa b [4].

Kazipri Tanna Gactel Macenenepin Oipi
OOJIBIN TOTBIPAKTHIH ayblp METAIJapMEH JacTa-
Hybl Oonbill OTBIp. Cebedi, ayslp MeTangapabH
KOIl MeJIIIepl jKaHyapiapaa dpTYpJi CHUIATTaFbl
yIaHyAbl TyJIBIPYBI MYMKIH, a1 OyJI ©3 Ke3eriHJe
CYTTIH OHIMJIIIK CanachlHbIH TOMEHJICYIHE aJbIIl
KeJemi. AB3BIK-TYJIIKTIH, acipece jkaHyapiapiaH
aJbIHATBIH OHIMJICP/IIH CaHbl MEH calachl ajam
JICHCAYJIBIFBIH KAIBINITACTBIPY MEH CaKTay/1a KoHe
OHBIH ar3aChIHBIH KOpILIAFaH oprara OeHimuery
MYMKIHIIKTEpiH cakrayja ere MaHb3abl. CyT
JKOHE MaJl IapyalibUIbIFbIHBIH 0acKa J1a eHIMIepI
carachlHBIH MoceJieNiepi oTe OTKIp CHIaTKa He
Oonbinm  oTelp. TeHrepiMci3 TamakTaHy JKOHE
JacTaHFaH >Kepiep/e KUHAIFaH a3bIKThI IMaijia-
JaHy, ayblp METalAap MEH YJbI 3JeMEHTTEpIiH
KOl Meumiepi 0ap Ke3/leplieH aybl3 Cy apKbUIBI
CHUBIPJIap/IbIH aF3achlHa OJICTTETiNIeH oJjieKaiia
kerm yibl 3artap Tycemi. COHBIH canjgapblHaH
JKaHyapJapJbslH CYT OHIMJIUIIrT FaHa emec, CO-
HBIMEH KaTap CYTTiH camachl Jila TOMEHACHi
JKOHE OHBIH OWOJOTHSIIBIK JKOHE JKOJIOTHSIIBIK
naiIa bUIBIFBl KOUBLIAABI. AYBIp MeTalAapAbIH
OacbIM 0eJIiri TeXHOTEHJIK JKarjaaiia Jacray-
IIBI 3aTTap PeTiHAEe Tipi ar3amapra Kepi ocepiH
TYIBIpafbl.  AJamaapliblH, JKaHyapiap MeH
OCIMJIIKTEP/IiH OMIp CYPYiHE KOJIaHChI3 JKaFIanmap
kacaiapl. byriHri TaHma ayslp MeTammgapIbIH
OCIMJIIKTEp MEH JKaHyapJjiap ar3ajapbiHia 0oJia-
TBIH (PU3HOJIOTHSIIBIK, YIIEPICTEpPTe dcepi Typajbl
FBUIBIMH JIEPEKTEP JIe HKeTepiik [5].

Byrinme ranpiMaap KOPFAachblH MEH Chl-
HaIl CUSIKTBI METaJJIap, ayblp MeTalap KaTapblHa

3epTTey MaTepuaAapbl MeH dficTepi

3eprrey yurinepi 2020 OKBUIIBIH —KOKTEM,
Ka3z JKOHE Ky3 alapbiHaa AJMaThl  OOJIBICHI
EnOekiikazak aynanel «AljgapOaeB» Iapya
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TONITACTBIPFAH, OJlap HopecTenep MeH Oana-
Japaa HEBPOJOTHSJIBIK aypysiap TYIbIPaThIHBIH
Oipuerie per gonenuereH. Kaamwuiinin acepi,
o/IeTTe, erjie KacTarbl ajamjapia OyHpeKTiH
3aKBIMJIATYbIHA OKENyi MYMKiH. AyaHbIH, CYJbIH
YKOHE TOIBIPAKTHIH aybIp METaJIApPMEH JIACTAHYbI
HOTHXKECIHJIC OJIap TaMaK OHIMJEpiHe Jie CHYI
MYMKiH [6].

Enimize mapya KOKajabIKTapbl KajJaJlbIK
aliMakTapra >KakblH opHanackaH. Ockl ceOenTiy
calIapblHaH a3bIK, TOTBIPAK, Cy ayblp MeTalaap-
MEH JIACTaHybl MYMKiH. AJI, olap apKbUIbI Mall
ar3achlHA TYCKEH ayblp MeTaljap ajaM ar3achblHa
CYT apKbLJIbl OTY Kayilli JIe dKOFaphbl. Keitiuri
KBUTIAPBI JKOFaphl OHIMII CHBIPIap/bIH CYTiHIIE
ayblp MeETaJijap MEH oOJjlapFa TEHECTIpiIreH
AIIEMEHTTEPIH JKUHAKTAIY MACEJeci KenTereH
3epPTTEYIIVICPIIH KbI3bIFYIIBIIBIFBIH  TYJIBIPY/Ia
[7]. Ayslp MeTanmmapra aTOMABIK Maccackl 40-TaH
acaThIH XUMHSUTBIK JJIEMEHTTEp jKkaTa bl. OnapapH
IIIHJEer1 eH KayinTici: KOPFachlH, ChIHAII, KaJIMUH,
MBIPBIT, HUKENb >koHe T.0. Kopmraran oprara
TYCETIH ayblp MeTajmapiabiH mamamen 90% - bl
TOIBIPAK apKBUIBI JKUHANAJBI, COJIaH KEHiH oiap
TAOWFU CyJIapFa Kelledl, oCiMIIKTepre CiHipiiae i
JIe a3bIK-TYJIIK OHIM/JIepiHe eHei [8].

Ocpiran OaiimaHbICTEl AJIMATBI  OOJIBICHIHIA
opHaJIacKaH «AiinapbaeBy» m1apya KOKaJlbIFbIHBIH
CHBIPp CYTiHIH KYpaMbIHAAFbl ayblp MeTajjiap
MOJIIIIEPiH 3ePTTEY KYMBICTAPhI KYPri3iiii.

«AiimapbaeBy mapya KOXanbIFsl 1998 KbLUTbI
KYpBUTBIT, OYTiHTiI Ke3ne Oec OarbIT OOMBIHINIA
KYMbIC ckacayna. Omap: eriH MapyamibUTbIFbI,
OCIMIIK IapyalibUIBIFbl, KOIIeT OCIpeTiH -
TOMHUKTEp, (opelb MapyallbuIbFel, CyT Gepma-
cel. [lapyamsimsikra 2005 xpimgan 6acran mam
apyanbUIbIFbl OAaFBITBIH JAMBITY KYMBICTAPhI
JKy3ere achIpbUIbII Kejie xkaTbip. 2008 KbliFa IetiH
Hunepnannsl, ABctpust )xoHe Benrpusiian 329 6ac
TOJIITHHGPU3IIK JKOHE IIBHIITIK aChUT TYKBIM/IbI
ipi Kapa Mammap okeniHreH. E. AlgapOaceBThIH
aifTypIHIIa, OyriHge >kanmsl man canbl 474 Oa-
CTBI Kypaiipl, oHbIH immiHge 247 cubip, 300 Koit
MeH emiki, 170 sxputkpl. [lapyanibuIbIKTEIH XKep
kestemi 1000 ra.

KOXaJIBIFBIH/IAFbl CUBIP CYTIHEH aJIbIH/IbI.
ATanraH mapya KOXKaJbIFbl CHbIpJapbl MEH
CYTTI CaKTay¥a apHaJiFaH TOHA3bITKBIII KepiHicTepi
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1 — cyperre Oepinren. CyT ynrinepinie ayblp Me-
TalJap MEH YBITTHI 3JEMEHTTEPJiH MeJIepiH
3epTXaHalbIK 3epPTTey XKyMbICcTapbl Kazak YIATTHIK
arpapiblk yHuBepcuteTiHiH Kasakcran-)Kamon
WHHOBAIMSJIBIK OPTAJIBIFBIHBIH 3€pTXaHaIapbIHIA

KYPrizii.

CyrTiH  oprama  ChlHAMAaChlH  amy
KYMBICTaphl ~ Keleci 9JIICTEeMENiK — epexenep-
re corikec okyprizinmi: MEMCT  26809.1-

1

2014 «Cyt xoHe cyT eHimaepi. KaObuizay
epexeriepi, ipikTey ojicTepi *oHE ChlHaMajap-
bl Tajmjayra JgadeiHgay». CyT  ChIHamanaphbl
aTaJlFaH IaPyallbUIBIKTBIH JKaHa cayblUIFaH CYTIH
caKTayfa apHaJiFaH TOHA3BITKBIIITAPbIHAH aJIbIH-
nel. bapmeirel 30 CyT chIHAManaphl TaJAaHIIbL.
AJIBIHFaH ChIHaMajap KepiHicTepi 2 — cyperrte
KOpPCETIITEeH.

1-cyper. «AiinapbaeBy» mapya KOKaIbIFbI (A jkoHe b — KOXKaJIBIKTBIH CUBIP KOpaitapsl MeH «YepHo-
MeCTpas» TYKBIMJIBI CHBIPIIAphl; B — CyTTi cakTayFa apHaIIFaH TOHA3BITKEIITAp; [ — KOXKaJIBIKTaH
CYTTI ©HJIpiCKe TachIMaiay

Man mapyanibUIbIFbl OHIMIHAETI ayblp Me-
TaJgap MEH YJbl 3JIEMEHTTEPAIH MOJILEepiH Tall-
nay Kazak yiTTBIK arpapiblK YHHBEPCUTETiHIH
Kazakcran-XKanon HHHOBaUMSIIBIK OPTaJIbIFBIHBIH
3epTxaHanapbeiHaa xkyprizinmi (3-cyper). 2015
*bUIbIH ringe aibiaga KKNO «3aexTpoHIbIK
mukpockorus»  OXK KPP CT HCO/MDBK
17025-2007 «Crpinay JKOHE Kanmuopiey
3epTXaHaJIapbIHBIH KY3BIPETTUIINiHE KOHBUIATHIH
Kannsl Tajantap», Ne KZ tanmantapbiHa colikec
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Kazakctan  PecnyOnmuKachIHBIH — aKKpEeIUTTEY
xyiecinaeri Kaszakcran-)KamoH HHHOBAIMSUIBIK
OPTAJIBIFBIHBIH KYPaMbIH/Ia YJITTHIK aKKPESIUTTCY
OpTaJIBIFbIHIA aKKpEAUTTEeyAeH coTTi oTTi. 2017
JKBUIFbI TaMbI3/1a «DJIECKTPOHIBIK MHUKPOCKOTIHSY
¥AO TapanblHaH aKKpeJUTTENICTIH TallanTapra
COMKECTIriHEe WHCHEKIMUIBIK OaKbLIaylaH COTTI
orTi. Konnansicrarer KXKMO sxa6apikrapsr 100%
KP Ti3iiMiHEe €HTI3LITeH KOHE METPOJIOTHSUIBIK
TEKCEPUIreH.
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B
2-cypeT. A — TOHA3BITKBIIITA CYTTi cakTay; b skoHe B — cyTTeH anplHFaH chlHaManap

OpTYpili HBICAHJAPJAFbl aybIp METalJaplbl JIbIT TaObUIAAbI, OUTKEHI O ChlHAMa JalbIHIAY
AHBIKTAY/IBIH HETI3r 3aMaHayd OfiCi - aTOMJIBIK-  QJIICTepiHE KOWBUIATHIH AaHAIUTUKAIIBIK TajamnTap-
abcopOrmsutbik criektpomeTpust (AAC) omici 60- bl KaHAFATTAHBIPAJIBL: TE3 allly, XKOFaphl KbICHIM
nieirt Ta0butazpl. AAC ofTici eKi Ke3eHHEeH TYPaJbl:  Ke3iHJE JKOIOABIH JKOFapbl THIMJIUIIN, yImna
YITiHI KOI JKOHE eiIiey. YJTiHI KOK-ChIHA-  DIIEMEHTTEPJIH JKOFAIybIH TOJBIFBIMEH KOO,
MaHbl JaiblHAAY Taljay MPOIECIHAEe MaHBI3Ibl  BIABIPAYFa KAKETTI MUHEPAIABI KBIIIKBUIIAPIbIH
Ke3eH OOJIBIN TaOBUTABI KOHE KeOiHece Tanjay a3 MeJIepi )KoHe T.0.

HOTHKECiHE HeTisri KareHi eHrizesi. COHFbI KbLI- JKymbIc GapbICBhIHA CYT YATUIEPIHEH ChIHaMa
Japhbl ’KaObIK BIIBICTAP/Ia - MUKPOTOJIKBIH/IBI TICTT-  JTaWbIHIAYy KYPFaK JKOHE KBIIMIKBUI MUHEpasiaHy
TepJie ChIHaMa JTalibIHaY 9ICTePiHE apTHIKIIBUIBIK  9/IICIMEH KYPTi3Ui.

Oepinimin oteip. Byn OarbiT mepcrexTuBTi 00-
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3-cyper. Kazakcran->Xanon MHHOBaLUSIIBIK OPTAIBIFBIHBIH 3€pTXaHaTapbIHAa ChIHAMA JalbIHAAY
JKOHE 3ePTTEY KYMBICTAPhI

CyT chlHAMaJapbIHAAFBl aybIp METAIAP
KOHIICHTPAIMACHIHBIH MeJIIepiH anbikray Tal.ab
BOJIBTAMIIEPOMETPIIIK ~ TaJIaFBINIBI  O0ap novaa
350 aromabI-acOpOLUSIBIK CIIEKTPOMETPIH/IE
xyprizinmi.  Tamgay — KyMbICTapel  Kelneci
CTaHAapTTapFa HEri3/iene OTBHIPBIN JKYPri3inii:
MEMCT P 51766-2001 «lllukizaT xoHe
TaMaK eHiMzepi. MBIIIBIKTBI  aHBIKTAY/IbIH
ATOMJIBIK-a0COPOIIUSITBIK oMmici»; MEMCT
30178-96 «lllukizar >koHE TaMaK ©HIMJEpI.
VYBITTBI DIIEMEHTTEP/l aHBIKTAYJbIH aTOMJIBIK-
abcopOmsutbik  omici»; MEMCT P 51301-99
«Tamak eHIMJEpi >KOHE a3bIK-TYJIIK MIMKI3aThI.

3epTTey HITHKeIEPi

3epTrey Ke3eHIHIE ayblp MeTalaapiblH
MOJILEPiH aHbIKTay OOHbIHIIA TaOWFH oOpTa
HBICAHIaPbIHBIH MOHUTOPUHTICI ATTMaThI OHIpiHIe
OpHaJacKaH ipi IMIapyallbUIbIKTA KYPri3iireH
KYMBICTapAbIH HOTHXKECIHIE CYT ChlHAMaJapblH-
Ja ayblp MeTajAaplblH MeJIepi TaObUIFaHbIH
KepceTTi. Ayblp MeTaljap, COHBIH IIIiHAE Kaj-
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VYBITTBI  37eMEeHTTepIiH (KaaMuii, KOPFACHIH,
MBIC JKOHE MBIPBIIT) KYPaMbIH aHBIKTAY/BIH
WHBEPCHUSITBIK- BOJIbTAMIICPOMETPIIIK QJIICTEPI».

3eprrey HOTHKEJEPIHIH CaHJIBIK
kepceTkimTepi Microsoft Excel (2003), Statgraf,
Statgraf Plus Oarnapiamanbik MakeTiH KoJigaHa
OTBIpKIN, BapuarusuiblK-CTATUCTUKAIIBIK Talljay-
MeH aHbIKTaN/ 6. ChIHaAMAaTapIarbl aHBIKTATATHIH
AIIEMEHTTEP/IIH HIOFBIPJIAaHYbIH ecenrtey
HOPMAaTHBTIK KY)XaTKa COHKeC HOTHXKeIepi
METPOJIOTHSIJIBIK OHJICY apKbLIbI JKY3€ere achIpbLI-
Jbl [9].

MUH, KOPFAaChIH CYTTE JKBULIBIH MeE3TiTiHE Oaii-
JAHBICTBI JPTYPJi Memmiepae Oonasl. Amaiifa,
KaJMUH MEH KOPFAaChIHHBIH €H KON MeJmepi
KY3Ti Ke3eHJIe aHBIKTAIAbI. «AlimapOaeBy mapya
KOJKaJIBIFBI CYTiHIH KypaMbIHaH aHBIKTaJIFaH aybIp
MeTaJIJap/IbIH aHBIKTAIFaH OpTalia KOpCceTKImTepi
Typajsl MalliMeTTep 1-KecTene KopceTiireH.
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1 — kecre. «AiinapOaeB» mapya KOXKaJbIFbl CYTIHIH KypaMbIHAH aHBIKTAJFaH ayblp METallapIblH
aHBIKTAJIFaH OpTaIla KepceTKimTepi

CrIiHaMa aJIbIHFaH AyBIp MeTaIIapABIH MOJIIIEP1, MT/T
Mesrin aitmap cd Pb As Hg
PEK 0,03 0,1 0,1 0,05
Hayps13 n=5 0,0081 0,0145 Ta0. )KOK Tab. )KOK
Coyip n=3 0,0057 0,0137 Ta0. HKOK Ta0. XKOK
KOKTEM Mawmbip n=2 0,0075 0,0177 Ta0. )KOK Ta0. )KOK
Opraia KepceTKinr 0,0071 0,0153 - -
Maycbim n=4 0,0095 0,0185 Ta0. XKOK Ta0. KOK
Iinge n=3 0,0063 0,0152 Ta0. )KOK Ta0. JKOK
Kas Tame13 n=3 0,0046 0,0145 Ta6. KOK Ta6. KOK
Oprarma kepceTkimt 0,0068 0,0142 - -
Kpipkytiek n=3 0,081 0,0186 Tad. KOK Tad. KOK
Kazaun n=4 0,063 0,0188 Ta0. KOK Ta0. KOK
Kys Kaparua n=3 0,024 0,0109 Ta6. KOK Ta6. KOK
Opraiia kepcerkii 0,056 0,0161 - -
Eckepmne: PEK — pykcar eTinreH KOHIICHTPAIHS

Kanmuiinia aHBIKTaNFaH KOpCETKImTepi opTa
ecenmeH kokteM Mesrumnaae 0,0071 mr/m Gosca,
a3 admapeiHaarsl oprama kepcerkimi 0,0068
MI/J, KYy3 aiapblHIAFbl aHBIKTAIFaH OpTalma
kepcetkimti — 0,056 mMr/m Gomabl.

KoprackIHHBIH a3 MeINIIEPiHiH 031 XKYHKe
JKyWeciHe ocep eTefl, SFHHM KYHKe YIIachIHBIH
Mep3iMiHeH OypblH  CONybIHa, HOpenuHed-
pHH, JOTIAMHH MEJHaTOPIAPBIHBIH KypaMBIHBIH
e3repyiHe, KaJbINTHl KaJIbLUH T'OMEOCTa3bIHBIH
Oastynmaysiaa okeneni [10]. Conpaii-ak, KOprachlH
Oyiipex TyTikmenepiae MOPQOIOTHSIIBIK KOHE
GYHKIMOHAIABIK ~ OY3BUIBICTApABI  TYABIPYHI
MYMKiH, OYJI aMHHOLIMTYpHSI MEH TIIIOKO3YpHSFa
okeneni. Pb kaHIeporeH i O0bIT TaObLTA B
Kypampiama KOpFacklH MeIIIEpi >KOFaphl CYTTi
Kol imKkeH Oamanmapjaa TUNEpOENCEHAUTIK TeH
sHIedaTonaTHs Kaymi skorapputaiigsl. OHBIH
CYT YJTiNEepiHEeH aHBIKTAIFaH MOJIIepi KOKTeM
mesrimiage opra ecemmeH 0,0153 mr/m kypaca,
Ka3 aimapeiHaarsl oprama kepcerkimi 0,0142
MT/II, ai, Ky3 ME3TUTiHJerl aHBIKTalIFaH opTaiia
memmmepi 0,0161 mr/m Kypaasl.

Amnaiina, aHBIKTaJIFaH OYJI KOpCeTKimTep
IEeKTi  pyKcaT eTUITeH  KOHIEHTpAIUsIaH
onjekaiga TeMeH. AJ, KYIIOH MeEH ChbIHaI
Melepi aHBIKTanManbl. «AiimapOaeB» 1mapya
KOXKIIBIFBIHBIH ~ CHUBIp CYTIHIH  YATiJIepiHeri
ayslp MeTaJapJblH AaHBIKTAIFaH MeJIIepiHiH

86

JarpaMMalbiK KepiHici 4-cyperrte OepisireH.

Caggiano R. 3eprreynepiHie cyT TmieH
CYT OHIMJEpIHJETI ayblp MeTanjgap MeH YIbI
AIIEMEHTTEPIH KypaMbl OHJIpiC TMPOIECTepPiHiH
epeKIIeNiKTepi  OYBINI-TYIO  TIpOIEecCi  JKOHE
cakray Ke3iHJe >KaOIbIKTHIH JIaCTaHybl CHSAKTHI
(hakroprapra OalaHBICTBI EKEHMIri aNTBUTFaH
[11]. «AtimapbaeBy» m/kxoHe «KasArpoCrangapt»
KIIC aymakrapblHIa aJblHFaH CYT ChlHaMaja-
pBIHIa THTHEHAJBIK HOpMajaplaH acaThiH ayblp
MeTaapasH 0oy (akTiigepi aHBIKTAlFaH JKOK.
Cyt xoHe cyT eHimuepiane oanerre Cd KoHIIEH-
TPAIMACH KaHyapiap JIACTaHFaH a3bIK MEH CYbI
TYTBHIHATBIH XKaFIaiaapasl KOCIIaraHaa 6Te TOMEH
6oxaer. Kagmuiinia Memiepi cupIpiaapsl KOKTEM
Mep3iMiHAe ycTay Ke3eHIHJeri cyT yIiriiepiHue
JKOFapbeIpak Oonael. bynm oxarmail kagMuiinig
KBICTBIK a3BIKTaH CYTKE OTy KOd(p(HUIHMEHTIMEH
Tyciamipineai. YKa3 jkoHe Ky3 aWjapbelHIA, SFHU
JKANBUTBIM Ke3eHiH/Ie OyJI KOpCeTKIill Col TOMEH
OonBl. A, CBIHAN TEH KYIIOH CHSAKTHI SJIEMEHT-
TEp MOIIEePiHiH a3bIKTaH CYTKE OTyiHe a3bIKTHIK
JKeM JaibIH/Iay TEeXHOJOTHSChIHA TiKenel Oaii-
JAHBICTBI OOJBINT Kenedi. Aybp MeTaJuIIapIblH
a3bIKTaH CYTKE OTyl oJlapAbl JailbIHIAYAbIH
OpTYPITi TEXHOJIOTHSCHI FaHA eMEC, COHBIMEH KaTap
a3bIKTHIK JAaKbUIOApAbl ©CIPYAIH arpOKINMAaTThIK
JKaFJainapbiHa a OallaHbICTBI OOJYBI MYMKiH
[12].
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KopbIThIHABI

Anmatbl 00Jsibickl EHOEKIIIKa3aK ayaaHbIH/a
OpHaJIacKaH «Almap6aeB» IIapyalIbUIbIFbIHBIH
CUBIPCYTIHAE ayblp METaJJap/AblH MeJIIIepiH
aHBIKTay  MaKCaTbIHIA O KYPri3iIreH  Tajijay
HOTHIKENepl  Kenecijied OoJipl:  CHBIp  CYTI
YIriepinaeri KaAMUuil MEH KOPFachblHHBIH €H KOl
MeJIIIepi Ky3ri Me3rijijie Jorapsl 0ol Anaiina,
AHBIKTAJIFaH KOPCETKIIITEp MIEKTI PYKCTa €TLIreH
KOHIICHTpAISIaH acHai/Ibl; OapIblK 3epTTeNreH
CYT YJTUIepiHIE KYIIOH MEH ChIHAN TaOBLIFaH
JKOK; CHBIp CYTIHAETl ayblp MeTajlaapbiH

KYpaMbIH aHbIKTay OOWBIHIIIA, OHJAFbl KOPFACBIH
MOJIIIEePIHIH YKOFaPBUTBIFBI AHBIKTAJIIBL.
Kekrtem, ka3 »KoHE Ky3 ME3TUIIHIETI CHBIP
CYTiHJIETT KOpPFAachblH MOIIIEPiHIH KOFapblUIayhl
a3blK  KYpPaMbIHJIAFbl KOPFachlH  MOJIIICPIHIH
JKOFapbl OOJNybIHA TiKeNel OaliJaHbICTBI; aybIp
MeTaJIap/IbIH )KMHAKTAIY MOJIIIepiHe acep eTyIi
(dakrop peTiHIe aranfaH IIapya KOKaJIbIFbIHBIH
KaJla ayMarbIHa JKOHE aBTOMAarucTpalib aiiMarbiHa
JKaKbIH OpHAJIACybIH aTayFa 00JIaIbl.
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4-cypet. «AlinapOaeB» mapya KOKaJIbIFBIHBIH CHBIP CYTIHIH YJITUICPIHICT] ayblp MeTalIapablH
AHBIKTAJIFaH MeJIIepi

Cyr  ynrinepiHiH  KypaMblHAAFbl  aybIp
MeTajapAblH HAKThl MOJILEPiHiH  OJapblH
LIEKTI pYKcaT eTIIreH ACHreiiepiMeH CabICThIp-
Malbl Tanjayfa coiikec AJMaTbl OOJBICBIHBIH
ipl ImapyambUIBIFBIHAA 3KOJOTHSUIBIK Kayilcis
Mal ~ I[IapyalmlbUIBIFBl  OHIMIECPIH  eHZIpyre
0apibIK MYMKIiHIIKTEp Oap €KeHi aHBIKTaJIIbI.
CyT eHIIpyAiH SKOJOTHSIIBIK HETi3JIeNreH TeX-

TI30EKTIH COHFbI HOTHIKECI OOJIBIIT TaOBLIATHIH
CYTTE€ ayblp METalJapAblH aybICYbIHBIH HAaKThI
ko3 pULHEHTTEepIH Maiinanany Kaxer.

AJBIHFAaH ~ HOTIDKENEpAl  KOPBITBIHIBLIAN
Kese, «AlaapOaeBy Imapya KOXKaJIbIFBIHBIH CHBIP
CYTi KypaMbIHAAFbl ayblp METajAap MeIIepiHiH
KepceTKiluTepi OOMBIHIIA CaHUTAPIBIK HOpMara
colikec Kenesi.
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HNCCIEAOBAHUE CTENNIEHU 3AT'PA3ZHEHUSA TAXKEJIABIMUA METAJIVTAMA MOJIOKA
KOPOB KPECTBSIHCKOI'O XO3SIICTBA «AMJIAPBAEB»

Kanorcanosa b.K., macucmpanm,

Capcembaesa H.b., npogeccop,

Aboueanuesa T.b., cmapwuii nepnooagamens
Kaszaxcrkuii nayuonanvusiii aepaphulil yHugepcumen,
2. Anmameol, np. Abas, 8

tolkyn_07.08@mail.ru

Pesrome

B craTbe npencTaBieHbl pe3ysibTaThl 00 YPOBHE 3arpsi3HEHHUS TSHKEIBIME METAIJIaM1 MOJIOKA KOPOB
KPECThSTHCKOTO XO031CTBA «AiimapbaeBy», pacIolioKeHHOTro B AJIMATHHCKON 00yacTH. MOHUTOPHHT
00BEKTa Ha COJCPIKaHUE TSDKENIBIX METAIJIOB B TEUEHHUE UCCIIEI0BATENBCKOTO MEproa Mmokasai, 4yTo B
mpodax MoJIoKa OOHAPYKEHO COAEpKaHME TSDKENbIX MeTayuioB. Tspkensie Metamsl (Cd u Pb) comep-
YKaJIMCh B MOJIOKE B Pa3IMYHBIX KOJMUECTBEHHBIX COUETAHUAX, @ PTYTh U MBILIbSIK HE ObIIIM OOHAPYXKe-
Hbl. Hanbomnpiiee nx KoauyecTBo 0OHapysKeHbI B oceHHeM mnepuoje. ConepaHue KaaMusi COCTaBIISIO0
B cpeaneM 0,07 mr/n. BeisiBneHHOE cofep:kaHue CBUHIIA B MOJIOUHBIX 00pa3uax B BECCHHUH MEpuoj
cocraBmio B cpenHem 0,0153 mr/m, B netHuit mepuoy - 0,0142 mr/m, a B ocennuit nepuox - 0,0161 mr/m.
OpHako BbIIICYKAa3aHHBIC IIOKA3aTENIM HE MPEBbILIAIN IPEACIbHO-I0MYCTUMOM KoHIeHTpauuy. [Tomy-
YEHHBIC PE3YJIbTATHI MOTYT CIIY>KUTh OCHOBOM ISl IPOBECHUSI MOHUTOPHUHIA COCTOSIHUS OKPY KatoIIeH
Cpeabl 10 COJCPKAHUIO TSKEIIBIX METAJUIOB B IPUPOAHBIX OOBEKTaX CTPAHBI.

Ki1roueBble c10Ba: MOJIOKO, KAYECTBO, TSDKENbIE METaJUIbl, 0€30aCHOCTh, BETEPUHAPHO-CAHUTAP-
Hasl OLICHKA, KaJIMUH, CBUHEL, MBILIbSIK, PTYTh, KPECTHSIHCKOE X03HCTBO.

&9



C.CEM®OYAAVH ATBIHAATE KA3AK ATPOTEXHVKAABIK YHUBEPCUTETIHIH, FBLIABIM XKAPIIBICH Ne 4 (107) 2020

STUDY OF THE DEGREE OF HEAVY METALS IN THE COWS’
MILK OF THE FARM "AIDARBAYEV"

Kalzhanova B. K., master's student,
Sarsembayeva N.B., Professor,
Abdigalieva T.B., senior lector
Kazakh national agrarian University,
Almaty, Abay avenue, 8,
tolkyn_07.08@mail.ru
Abctract
The article presents the results on the level of heavy metal contamination of milk from cows of the
Aidarbayev farm located in the Almaty region. Monitoring of the facility for heavy metal content during
the research period showed that heavy metal content was detected in milk samples. Heavy metals (Cd
and Pb) were found in milk in various quantitative combinations, while mercury and arsenic were not
detected. The largest number of them were found in the autumn period. The cadmium content averaged
0.07 mg/l. The detected lead content in milk samples averaged 0.0153 mg/l in spring, 0.0142 mg/l
in summer, and 0.0161 mg/l in autumn. However, the above indicators did not exceed the maximum
permissible concentration. The results obtained can serve as a basis for monitoring the state of the
environment by the content of heavy metals in natural objects of the country.
Key words: milk, quality, heavy metals, safety, veterinary and sanitary assessment, cadmium, lead,
arsenic, mercury, farm.
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AHjgaTna

Kazipri yakpiTTa OaiplK Mapa3uTo3lapbl MEIUIMHA XOHE BETEpUHApHs IIEHOEPiHEH UIBIFBII
OTBIPFaH MACeJIe EKeHIH aTal OTKeH jkeH. bi3iH pecnyOiauKana KenTereH OHXbULABIKTap OOl ©3€KTi
OOJIBIN OTHIPFaH, aJaM YIUiH, OalblK OHIMICPIHIH eIbMUHTOJIOTHSIIBIK KAYIICI3Airi Typajibl Macee,
COHpali-aK OaNbIKTapAbIH CaHbl MEH OHIMIUIITIHE alTapJIbIKTall ocep eTeTiH SMU300THS MEH YH300THUS
npobaemacsl. [lapazuTosznap Kopiiaran opTaHbl TYPaKChI3AaHABIPATHIH )KOHE CY aliABIHIAPbIHA OaTbIK
OHIMALTITIHIH ecyiH TexelTiH O6acTel (akrop O6oibin TaObuIagsl. COHBIMEH KaTap, ilIKi KOHE TEeHi3
Cy alJplHAapbiHa Kem(aKTopJibl aHTPOIOTeHIIK dacep eTy yleyde. Ocipece TYIIbl cy KoHMalaphblH,
COH/ali-aK KOHTUHEHTAJIbbI TeHI3AepIi JacTay npoueci XX FachlpAblH OpTacChlHaH, MHAYCTpHAJIaH Ibl-
PY KapKbIHBI KYPT apTKaH Ke3/1e KapKbIHIbI TYPAC OTEel.

OcbiFan 0aiIaHBICTBl OaNBIK OHIMALIITIH apTTHIPYABIH HET13T1 MapThl HXTHONAPA3UTOIOT USIIBIK
Karaaiapl Iep Ke3iHae aHbIKTay JKOHE OChI aypyJlapFa Kapchl KypecKke OarbITTalFaH Iapaiap KeneHiH
a3ipiiey OOJIBIN TaOBLIAIBL.

KinTik ce3aep: cy skoxyienepi, JKailblk e3eHi, KocinTik OanbIKTap, Mapa3uTTIK aypyJap *oHE
TOYyEeKeJ, MOHOTEHETUKAJIBIK COPFBIILTAp, AT €HETHKAJIBIK COPFBILITAP, Tacla KYpTTap, JKYMBIP KYPTTap,
Mapa3UTTiK €CKEKAsSKThI IIAsiH TOPi3ALIED.

Kipicnoe

JKaliplk ©3eHI OaybIK ayiaHBIMBI OOWBIHIIA
KazakcTanHbBIH ipi KOCINTIK Cy aiIbIHBI OOJIBII
taObutanel. Conpaii-ak, JKallbIK ©3eHi >KOFaphl
AHTPOTIOTEHIIK JKYKTEeMere ue OOJyblHa >KOHE
XJIODMEH JIaCTaHyblHa OalTaHBICTBI OaJIBIKTHIH
JKaTIail eJiMiHe aJIbIll KEeJTeH COHFBI OKUFajap
asChIHJA, ©3CHIe JKOHE OHJAa TIPUILIIK eTeTiH
ar3aliapra bIKTUMAIT 3apJlanTapibl 3epTTey ©3eKTi
Macene 00bIT TadbIamsl [1, 2, 2 0.].

Onebuer  Kke3lepi  KOpIIaFaH  OpPTaHBIH
JKAFbIMCBI3  (DaKTOpiapblHa €H  ce3iMTam -
OaNBIKTapABIH CHIPTKBI KaOaTTapbhlHAA TipIILTIK
€TeTIH Tapa3uTTIK KapamahbiMuap (MXTHO(TH-
puycrap, TpUXOIWHATAp, XWIOAOHEIUIaNap, amnu-
o3omManap T.0.) OOJBITT TaOBUIATHIHBIH KOPCETEI.

3eprrey HoTmkeciHae JKaiblk ©3eHIHIH TOMeHTi
JKarbplHIaFbl  OanbpIKTap/a Oyl DAKTOMapasuTTep
TaOBUTFaH XOK [3, 4, 2 6.].

Imki >xkoHe TeHIZ cy  alapIHAapbIHA
KoI(aKTOpIBI AaHTPOTIOTEHIIK JKYKTEMEHIH ocep
eTyi ynmeynme. Ocipece TYIIbI Cy KoWMaapiblH,
COHMal-aKk KOHTHHEHTANBIBI TEHI3ACPIiH Ja-
cTany mporieci XX FachIpJbIH OpTachlHAH, WH-
MyCTpHaNaHIbIpy YAepici KypT apTKaH Kesje,
KapKBIHIBUTBIFEI apTa TYCKeH. OCBIHBIH CallAaphl-
HaH OpPTYPJI cajalibl KOCITOPBIHIAPIBIH YBITTHI
3arTapra ue akada cylapbl TAOUFU Cy KoliManapra
Tycyi OipHerre ece ecrti [5, 6, 2 6.].

Taburm dakTopmapablH ocepiHeH CYIbIH
XUMISUTBIK, KYPaMBIHBIH e3repyi Oasy ertemi (ere
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CHUpEK Karmaunapnel Kocmaranma) [7, 8, 2 6.].
Byt karnmaiinapaa cyja TIpHIUTIK €TETiH ar3anap,
e3repin JKaTkaH TaOWFW opTara OeHiMeneai
HeMece (pakTopJap/blH QJICI3 BIKHNAJbIHA Oaii-
JIAHBICTHI ©3TepiCKe YINbIpaMaybl Jia MYMKIH.

3eprrey MaTepuaiapbl MeH dicTepi

JKalibIK ©3eHiHIH TOMEHTI aFbICHIHIA 3 CTaH-
nus (Temenri Tarap, Temenri [JJamba >xone Nel2
[IapIIbl ) TAHJANTBIHBII, Op cTaHnusaaH 10 qaHagan
7 Typre xaraTeiH (caszas/cazan/Cyprinus carpio;
WIBIFBIC Ta0AHBI/BOCTOYHBIN Jien/Abramis brama
orientalis; KyMic MeHKe/cepeOpSHBI Kapach/

3epTTEy HATHIKEJIEPIMEH TAIKbLIAY

MOHOTEHETHKAITBIK COPFBIITAPIaH
Dactylogyrus tuba, Dactylogyrus anchoratus,
Diplozoon paradoxum, Gyrodactylus vimbi,
Ancyrocephalus  paradoxusm AHBIKTAJIJIBI.
MoOHOTeHEeTHKAIIBIK COPFBIITAPABIH Oy Typiepi
TEHI3 OaJBIKTapbIHAA Ja, TYIIBI Cy OaJIbIKTaphIH/IA
Jla apa3uTTIK TIPUIUTIK €Telli, TAOUFU JKOHE Ka-
CaH[Ibl Cy alpIHAapbIHIIA Ke3/1ece Oepei.

Dactylogyrus tuba «Temenri Tatap» TapTbl-
MbiHzAa 1 akmapkana (U3 10%, MU 12 nana) sxoHe
JKatibik e3eHiHiH carachiHaa «Nel2 mapmibeny 1
akmapkana (U2 10%, MU 12 nana) aHBIKTaJIIBL.
3epTTenreH aKkMapkanap apackiana 3-4 jKacTarsl
nmapanap ©Oackim  Oonabl.  Dactylogyrus tuba
«Temenri  Tarap» xoHe
TapTBIMAAPBIHAAFBI 3  KACTarbl
TaOBUIFaH.

«Nel2  mrapmibi»
aKMapKaziapzaa

Kepicinie, cy camachlHbIH Hallapiaybl Ke3iHIC
JKEKE TOKCHUKAHTTAp/IbIH OCEPIHEH CY alIbIHBIH-
Jla TIPUIUTIK €TETIH ar3ajap/blH, COHBIH IIIiHJE
Mapa3uTTIK ar3ajapiblH PEaKIUsIChIHbIH 63r¢ CH-
natel 1a Oaikanansl [9,10, 2 6.].

Carassius auratus gibelio; xapake3/Booma/Rutilus
rutilus caspicus; akMapKa/skepex/Aspius aspius;
KOJIIMT1 KOKcepKe/OOBIKHOBEHHBIN cyaax/Sander
lucioperca xone Oepm/Oepr/Sander volgensis),
aumel caHbl 210 maHa KocinTik OabIKKa TOIBIK
Mapa3sUTONOTUSIBIK 3ePTTEY JKYPTi3iii.

Dactylogyrus tuba Apan tenizinze, lly, Opan
(PKaiibik), Hypa e3enpepinge, Kambic-Camap
KeJepine, 3aiicaH KeliH/Ie XKoHe T.0. Cy aiJIbIH-
JApbIHJIa aKKAHbIH, KbI3BUIKAHAT, aKMapKa, TOpTa
XKoHE T. 0. OanbIKTapAa TipKeJIreH.

Dactylogyrus anchoratus «Temenri Jlambay
TapThIMBIHA TeK 1 kymic meHkene (MO 10%, NN
3 naHa) aHBIKTaJIFaH. byl Typ alnThIH KOHE KyMic
KY3/iH Kenbe3eK KarblpaKianapblHaa TIpIIiTiK
€TETiH Mapa3uT. bapibiK Keplie TapasiFaH.

Diplozoon paradoxum JKaWblk e3¢HIHIH
caraceiHna «Nel2 mapmel» 1 mbiFbic Taba-
weiHaa (UD 10 %, U 24 npana) tipkenai. 2-6
JKACTarbl OAJBIKTap 3€PTTEIi, OJapiblH IIIiHS
3-4 xacrarpl OanbikTap OachkiM Oouyiabl. bBizmig
seprreyimisne Diplozoon paradoxum 2 xacap Ta-
Oana aHBIKTANIBI (CyperT 1).

1- cypert. LbiFbic TAGAHBIHBIH KeI0€3eriH e aHbIKTAIFAH
Diplozoon paradoxum

Opnebuer ke3nepi OOHbIHINA, TapamoKcabi
Kockanak Kacmmii Tenisi meHn JKaWbpIK ©3€HIHIH
TOMEHT'1 aFbICBIH/IA ©TE KCH TapaJiFaH jkoHe Jie 18
TYpre JKaTaThlH OAJBIKTAH aHBIKTATFaH. Bapiibik
JKacTarbl OaNbIKTap 3aKbIMIaHa b1, Oipak KeOiHece
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Oip koHe eKi kacap OalbIKTap aybIpajbl, YIKCH
KacTarbliapAa CUPEK TipKeJei.

Amnaiia, COHFBI YaKbITTa KOCKaJaKTapIbIH
tabanHaH Oacka Typ OanbIKTapia Ke3leceTiH
Typaepi, 0acka Typ JIereH mikip aitburyna. Ocbiran
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OaiinmanpicTel  Diplozoon paradoxum TabaHHBIH
crienM(UKAIIBIK Mapa3uTTepiHe KaTKbI3yFa J1a 00-
JaJIbl.

Gyrodactylus vimbi YKaiiblK (TeHi3) ©3C¢HIHIH
caracelHja aynanrad 1 cazannan (UMD 10%, N1
2 nana) TaObuLabl. JKaliblk ©3eHIHIH TOMEHTI
arbIChIHA OYJI TYp ajiFalll PET aHBIKTAJIBIN OTHIP.
BypblH MOHOTEHETHKAJIBIK COPFBIITHIH OYJ1 TYpPiH
1983 sxpbutel bankam keminge H.K.Tinenbexkosa
aHBIKTarad 0OJIaTHIH.

Ancyrocephalus paradoxus YKaiibik (TeHi3)
©3CHIHIH caFachblHIa ayiaHFaH |  KomiMmri
kokcepkener (U3 10%, MM 31 nana) TaObUIIbL.

A.paradoxus TIKEJICH JaMUTBIH JKOHE
MOHOWHBA3USIBIK KOKCEPKE JKEJIOC3ETiHIH epeK-
1Ie OONMUraTThl napasuTi. A. paradoxus — Yalbik
©3CHIH/CT1 KOKCEpKeIe J>KUi TIpKeNeTiH mapa-
3ut. A.paradoxus xoHe A.percae bankai keiiHe
JKaitblk e©3eHIHEH KoeKcepkeMeH Oipre ambin
KEJTIHI'eH JIeTT ecenTee .

JlureHeTHKAJIBIK ~ COpFBIIITApD  (TpemMaroia-
nap) Oi3miH 3eprreyiepiae 7 Typii OajabIKTaH
AHBIKTAJIJIBI: Ca3aH, KYMIC MOHKE, IIBIFIC TA0aHBbI,
Kapake3, akMapKa, KoIIMI1 KOKCEPKE XKIHE OepIl.

Diplostomum spathaceum «Temenri Tatap»
TapThiMbIHAa 3 cazanna (M9 30%, MU 6 nan 16
nmana), 1 merreic TabameHga (M9 10%, MU 4
nana), 3 akmapkana (M3 30%, MU 2-aen 6 nana);
«Temenri /lam0a» TapThIMBIHIA TUILIOCTOMAHBIH
Oyt typi 2 cazanna (U3 20%, U 2-nen 8 nana), 1
kymic meHkezae (U3 10%, NN 16 nana), 1 mbiFbIc
tabaneiHma (MO 10%, MW 4 nana); JKaifblk
©3CHIHIH caralibIK aiiMarbiHa «Nel2 mapiisn - 1
cazanaa (UD 10%, UU 4 nana), 1 kymic MmeHkee
(13 10%, NN 6-nan 12 mana), 1 kapakeszae (U3
10%, U 28 nana), 1 akmapkana (U2 10%, M1 42
JlaHa) AaHBIKTAJIIBL.

Diplostomum  mergi  Xaiiblk  ©3¢HIHIH
caraceiHa «Nel2 rmapmiby 1 Kymic MeHKe[e
(U2 10%, U 4 nana) >xoHe 1 mIbIFbic TAOaHBIHIA
(U2 10%, UU 20 nana); «Temenri Tarap» Tap-
TeiMbiHIA 1 akMapkama (UD 10%, MU 24 nana)
AHBIKTAJIJIBI.

Diplostomum helveticum YKalblK ©3¢HIHIH
caraceiHa «Nel2 rmapmibly 1 Kymic MeHKe[e
(13 10%, MU 2 nana), 1 xapakesne (U2 10%,
NN 60 nana); «Temenri JlamGa» TapThIMbIHJA
JUIIIOCTOMaHbIH Oyt Typi 1 xymic menkene (D
10%, UU 2 nana) xone 1 kapakesae (UD 10%,
NN 14 nana); «Temenri Tartapy» TapThIMBIHIA
(13 10%, UN 60 nana) 3 kapakesae (M2 30%,
WU 8 nananan 20 naHara jeiiiH) sxoHe 1 KomiMri
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kekcepkene (UMD 10%, MU 12 nanara jeiiin)
AHBIKTAJIJIBI.

Diplostomum gobiorum «Temenri Tatap»
TapThIMBIHIA TeK | 1mIbIFbIC TabaubiHaa (U3 10%,
WU 2 nana) Tipkesii.

Diplostomum  chromataphorum  «Temenri
Hamba» Tapteimeiana 1 6epmre (U3 10%, UN
82 namna); «Temenri Tatap» TapTeIMBIHIA 2 Oep-
mre (UD 20%, U 8 nen 22 nanara jieiiiH) jKoHE
JKatibik e3eHiHiH caracbiHaa «Nel2 mapmisy 2
oeprure (M3 20%, UU 8 nana) OenriieHi.

Tylodelphys  clavata  Xaiiblk  ©3€HIiHIH
caraceiaga «Nel2 mapmen 1 kapakesae (M9 10%,
WU 34 nana), 1 kymic menkene (M3 10%, NN 18
nana); «Temenri Tarap» TapThIMbIHIA | IIBIFBIC
tabansiHma (MO 10%, UM 16 mana); «Temenri
Hamb6a» tapteiMbiHaa 1 cazamma (M3 10%, MU
4 nawna), 1 merreic Tabaneiga (M9 10%, UK 50
naHaziaH 66 nanara Jielin) xone 1 kapakeszae (11D
10%, U1 14 nana) tipkemnui.

Diplostomum  spathaceum TYIIBL  Cy
OaNBIKTAPBIHBIH ~ KEH  TapajfaH  [apasuTi,
OaJIBIKTapAbIH KOINTEereH TYPJCPIHAC Ke3IeCe.
JKaliblk e3eHiHe ©TKeH FachIpAblH SO-1i KbLI-
napbl  OanbIKTapiablH 19 TypiHAE aHBIKTAJIFaH,
COHBIH immiHme akMmapka, lllamkap xapakesi, Ta-
0aH, aKKaiiblH, ca3aH, KOKCEpKe, OepIil, MOHKE
JoHE T.0. OaJIbIK TYpJIepiHJIe aHBIKTAJIFaH. AJaii-
Ja OTKeH FachIpjblH 70-11i >KbUIIApbIHA JICHIH
napasuTTiH Oyn Typi Diplostomum TybichHa ka-
TaThIH OApJIBIK METallepKapusuiap YIIiH KCHIHSH
KOJIIaHBLIJIBI.

Diplostomum mergi- OGanbIKTapabIH KO3 aii-
HAChIHJA MapasuTTIK TIPUIUIK eredl. Omaeduet
Ke3zepi  OoibiHImA, Oy Typ OaimbIKTapIbiH
KONTEereH TYPJICPIHEH aHBIKTAJIFaH: aK aMyp, aK
JKoHEe uIyOap neHMaHIai, aliHake3, Oy3ayoac,
JIOHTCNIeK TaHaOabIK, Kapake3, OaimaHOasbIK,
aKMapKa, aiThlH JKOHE KyMIC  MeHKelep,
KbI3bUIKAHAT, Ta0aH, OHFAK, HAJIIM, aia0dyFa, ca3aH,
KOKTabaH, KOKCEpKe, YKiladak, KbUIbIIIOANBIK.
Kacrmii  Tenisinge, Exin aTelpayblHIa KoHE
JKalibIk 63¢HIHIH TOMEHT aFbICHIH/IA TapajIFaH.

Diplostomum  helveticum [TaneapkTuka
OoiipiHIIa KeH TapanraH (oHbIH iminge Kacruit
TeHi3i, JXKalblk e3eHi). bys Typ HHBa3usIIaHYIBIH
JKOFapbl KAPKBIHJIBUIBIFBI KE31HJE OalIbIKTap/Ibl
COKBIPJIBIKKA aJIbIll  KEJCTIH Tapa3utr. bi3aig
MOJIIMETTEPIMI3 OobIHIITA Diplostomum
helveticum, ocbkl mapasuTTiH wueci OONbIT Ta-
ObUIATBIH KYMiC MOHKele, Kapakes3le JKoHe
KOIIIMIT  KOKCEepKe[e TaObUIIbl, WHBA3USHBIH
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KapKBIHIBUIBIFEI 2 naHagad 60 maHara neiiiH
MEXEHI KypaJibl.

Diplostomum  gobiorum KO3 aifHaCchIH
3aKbIMIANIBI, OapIIbIK JKepJe, COHBIH imiHae Ka-
CIIM TeH131 MEH ipreJiec akBaTOPHUsIIapAa TiPIILTIK
eTEeTiH OaNBIKTap apachlHIa KeH TapaJFaH.

Diplostomum chromataphorum
pecyOIMKaMbI3/IbIH OapJibIK TaOUFU Cy aibIH-
JIapelHaa, coHbIH immame Kacmuwit TeHi3i MeH
JKalbIk ©3eHAepiHE TIPIIUTIK €TETIH OaIBIKTapaa
ke3neceni. byn mapasuTTiH wHWeci: arepuHa,
Oy3aybac, Keccinep taHaOanmbirbl, Oepii, BOO-
nma, Emin maiimabarel, OanmaHOambIK, aKkMapka,
KOKCEpKE, KBUIBIIIOANBIK, MIOPTAaH JKOHE T.0.
OasibIKTap OOJIBII TAOBLIA b,

Tunonenshus (Tylodelphys clavata)
Diplostomum spathaceum CHUSKTBI K€H TapajraH
napa3sur  OoJblll  TaObLIaJbl, HHBA3USHBIH
skcTeHcuBTUIrT 100% neiliH keTyl MYMKIH.
[Tapasutr mabakTap MEH epeceK OalIbIKTap/bl
3aKbIMIAMTEL. Tylodelphys clavata Ke3
JIEHENIITiHae  OKmiayinaHaapl.  Ka3akcTaHHBIH
OapIBIK TAOUFH CYy alIbIHIAPBIHIA OaTBIKTAPIBIH
KOIITeTreH TYPJEPiH/e Ke3eceI.

JKaibIK 03€HIHIH TOMEHT] arbIChI KaFIaibIHIa
JUIUIOCTOMUATEPIIH aiHaIBIMbIHIA 0AaCThI PO
caHbl MeH Onomaccachl TYPaKThl OOJBIT TaObI-
natelH  Lymnaeidae TYKBIMIAChIHA >KATaTBIH
KYPCaKasKThI MOJUTIOCKajap arkKapanasl. ATal-
MBIII TTapa3uTTepl OANbIK KOPEKTI KycTap, aramn
alTKaH/a IIaraisa MEeH KyTaHaap TUCCHUMHUHAIIHSI-
JIaNIbI.

AKyprizinren  3eprreynep HOTIDKECIHE
Tacma KypTTapAblH €Ki TYpl aHBIKTAJIBI:
Bothriocephallus opsariichtydis xone Khawia
sinensis.

Bothriocephallus  opsariichtydis «Temenri
Ham6Ga» TapteiMbiHzIa | mibiFeic TabanbiHan (1D
10%, M1 12 mana) aHpIKTanasl. Tacma KYPTTHIH
OCBl TYpiHIH Taburu Tapany aiimarel - JIeHKo-
paH OHIaTThl Cy KOHMaJiapbl OOJBII TaObLIaJbI,

OCIMIIKKOPEKTI TYKBI OaJIBIKTApIbl KEPCIHIIPY
OapeiceiHna  Amypnan  Peceifre, VYkpaunara,
Kazakcran, O3ip0Oaitxkan, [lareictan, Opra A3zus
MeH MonmaBuara aibll  KejHred. Herizinen
0ereH MIapyanbUTBIFBIHIAFBl OATBIKTAP aYBIPAIIbI,
anaiaa OyJ1 Typ TaOMFW Cy alabIHAApbIHIA KU1
Tipkeneai. by mapa3uT OajbIKTapIsIH KONTETCH
TypJiepiHae kesmeceni (TYKbl, caszaH, aK amyp).
Bothriocephallus opsariichtydis-tiH OajbIKTapra
KYFY KOPCETKIITepi KOFaphl Ke3iHjae, oJap/IbIH
eJIIM-KITIMI'e YIIBIpaysl Tipkeneni. borpuonedan
aftHapIMbI JKalbIK ©3€HIHE TIPITUTIK €TETIH 300-
IJIAHKTOHIBI ITasTH TOPI3AUTIepaiH (IUKIIONTap MEH
JIUATITOMYCTap) KoMeriMeH kypeni. IHBa3usHbIH
KApKBIHIBUIBIFEI MEH JKCTEHCHUBTLIITIHIH TOMEH
KepceTKimTepi, Oi3MiH 3epTTey ayJaHbIMAa-
pPBIMBI3Ia OCHI JKBUIFBI mIabakTap MeH | skacap
OasbIKTapAblH OOJIMaybiHa OaiyiaHbicTa OOJIYbI
MYMKiH.

Khawia sinensis «Temenri Jlam6a» TapThI-
MbrHAa 1 kymic menkene (M9 10%, UM 6 nana)
xoHe «Temenri Tarap» TapTeiMbIHAa 1 KyMic
moHkene (D 10%, NN 16 mama) aHBIKTaIIEL.
Byn typ KasakcTaHHbIH KenTereH TaOWFU >KOHE
JKacaHAbpl Cy aWIpIHOApBIHAA Tapaifad. bi3miH
pecryOMuKaMbI3bIH Cy aWablHIaphiHA AMYpP
KeIIeHIHIH OCIMAIKKOPEKTi OaNbIKTapbIH (aK aMyp,
aK »koHe mybap meHMaHai) KepCiHaipy Ke3iHae
anpIll KenmiHreH. KaBwo3 imMIeK 3aKbIMIaHyBIMEH

CUNATTANAThIH, TYIIBI Cy  OaJbIKTapbIHBIH
WHBAa3UAIBIK ~ aypybl. KaBmoszbeH OanbIKTap
HETI3IHEH KOKTEeM-)Ka3 KEe3CHIHAE aybIpabl,

al aypynblH epIryl INIJIAe-TaMbl3 aillaphlHIa

OaifKasazpl.
Kymbip

imineH  Anisakis

(memaTomamnap)
Contracaecum

KypTTap
schupakovi,

micropapillatum >xone Porrocaecum reticulatum
AHBIKTAIIBI. ATaTIMBIIT HEMaToAaIap 5 Typre xa-
TaThIH OANTBIKTA (IIBIFBIC TA0AH, Kapakes3, akMapKa,
KOIIMT1 KOKCepKe jkoHe Oeprr) Oenrinenmi (cypet
2).

2 - cypet. HematomamapmMeH 3aKbIMIaIFaH KOIIMI1 KOKCEPKEHIH il KybICHI
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Anisakis schupakovi «Temenri Tatap» TapTsI-
MbrHza 8 kaaimri kekcepkene (M9 80%, NN 4 na-
HamaH 34 nanara neiin), 5 6epmre (M3 50%, U
11 nanaman 48 manara neiiin), 5 akmapkama (M9
50%, U 11 nananan 48 nanara neitin); « TemeHri
Jamba» TapTeiMbiHaa 8 xomimri kexcepkene (M3
80%, NN 13 Ten 48 neiiin), 6 6epmre (U3 60%,
NN 3 nmamamam 96 mamara neiiin), 4 akMapkazaa
(BU 40%, NN 14 nanmaman 96 nanara AeiiH);
JKaiiprk  e3eHiHiH carachiHma «Nel2 mmaprims»
HeMaToaHbIH OyJ1 Typi 1 msirsic TabausiHga (MO
10%, U1 91 nana), 3 xapakesne (11D 30%, U 1
neH 31 mamara neiiin), 8 komimri kekcepkene (M9
80%, UM 18 nen 193 manara neifin), 4 OGepiire
(13 40%, U 2 mananman 4 manara AciliH) jKoHE
2 akmapkama (U2 20%, MW 13 nmamara neitin)
aupIKTaNAbl. byn Kacnuii GaccelHiHIH SHIEMUK
TYpi, KOITeTeH a0OpHUreH OaNBIKTAPBIH Mapa3uTi
00JbIT TaOBUTAABI. AHHU3AaKHI03 TAOUFU-OIIAKTHIK
WHBasWslapra  JkaTajasl.  Enn  aTeipayblHja,
JarpicTanHbIH cy aiinpiHnapsiaaa, Kypa eseninin
caraceiHga, Kacnuii Tenisinae, JKalbIK o3eHIHIC
TapajFaH.

Contracaecum micropapillatum «Temenri
Tarap» TapteiMbiHma 2 Oepmre (U3 20%, MU
12 nmen 37 pamara neitin), 4 axkmapkama (MO
40%, N 39 man 97 namara neiiin); «Temenri
Hamba» taprteimeiaga 1 G6epmre (MO 10%, U
46 mana), 5 akmapkama (M3 50%, U 8 men 96
nmaHara geiiin); JKalelKk e3eHiHiH caFachiHAa
«Nel2 mrapmiby HeMaTOAaHbIH Oyi Typi Tek 3
akmapkana (13 30%, UM 56 nanamgan 199 nanara

KopbIThIHABI
Ocpinaifma, 613 Oenrineren  OapIibIK
OanmplK  mapasuTTepi  TYKBITOpI3Aiiep  MeH

amabyraropizniiep YyImH crenudukaislk  0o-
abIm Tabbutaabl. OChl TYpIEpAiH OapIbIFbl OTKEH
racweIpABIH SO-1111 )KbpIIIaphIHIa JKalbIK ©3eHIH LT
OanmpIKTapAa  aHBIKTAJIBL. CanpiCcThIpMAITBI
aCTeKTi/ie apa3suTTEP/IIH CaHIBIK KOHE CAlaIbIK
KYpaMbl alTapibIKTail epekmeneneni. Erep 6i3
OanmpIKTapaa Tek 17 mapasut TypJepiH aHBIKTacakK,
ouna A.M.AramosanbiH, [.A.CanapoBaHbIH JKOHE
0acka FambIMIAPABIH MOJIIMETTEpiHE CYHEHCEK
Opan e3eninnge 135-ke XybIK Typl aHBIKTaJFaH.
Anaiina, OyJl KepceTKilmTep aybicraibl OOJbII
TaOBUTABI JKOHE 3E€PTTENTeH OalbIKTBIH CaHBI-
Ha, OaJBIKTHIH JKachblHA, 3epTTey Ke3eHiHe (3KbLI
YakpIThI), Cy JKOXXYHeNepiHiH KYpBUIBIMBI MEH
JKYMBIC 1CT€y CHUTIATBIHBIH ©3TrepyiHe OaiIaHbICTHI
E€KEH/IIT MAJIIM.
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neiin) aasikTanael. by typ Kacnmii Tenizingeri
TYKBITOpI3Al KoHE ajabyraTopi3ai OasbIKTapaa
Ke3necemi. bambIKTapaplH IMIKi  MYIIEIepiHiH
CEPO3.IbI KaOBIHIAPBIHIA OKITIayJIaHAIbI.
Porrocaecum reticulatum 6anbsIKTBIH Oip TYpiHIE
raHa aHbIKTaNAbl. «Temenri Tartap» TapThI-
MbiHAa 1 akmapkama (MO 10%, MM 37 nana),
JKaiiprk e3eHiHiH carachiHma «Nel2 mraprms»
OaBIKTEIH OCBI TYpiHiH 3 mapacwsiHma (M9 30%,
UMW 34 nmamagan 77 nmaHara neifiH) aHBIKTAJIBL.
banbikrapapiH Kypcak KyBICBIHIA, KeH/Ie OVIIIIBIK
eTiHJe OpHanacajabl. Oneouer Ke3aepi OoMbIHIIA
KOpTHaaa, YJIKeH KO3l KapblHCcayna, Kapakese,
OannanOasbIKTa, aKMapKasa, TadaHa, anadyrasa,
ca3aH/a, KoKcepKkeze jkoHe T.0. TipkenreH. bizaig
3epTTey HOTIDKENEePiMi3 OOMBIHIIA TEK aKMapKaaa
FaHa aHBIKTaJI/bI.

[Tapa3uTTiK €CKEKasKTHI IIasTH TOPI3AiIIepIiH
Oip TYpi - Ergazilus siboldi «Temenri Tatap» Tap-
TeIMBIHIA 3 Komimri kekcepkene (M3 30%, MU
9 nanaman 34 manara paeiiin); «Temenri JambGay»
TapTeIMBIHAA 1 komimri kekcepkene (M3 10%,
NN 16 5x3); Kaitblk e3eHiHiH carachiHAga «Nel2
mapiby «Nel2 mapmsy 7 KOaiMIi KeKcepkene
N5 70%, 1 7 nana) aHBIKTAJIbI.

Ergazilus siboldi-nonucnenuukanbsk mapa-
3WUT. AHAJIBIKTAP TYIIHI CY )KOHE KapThIJIai OTKIHII
OaNbIKTapABIH KONTETeH TYPJIEpiHiH mapa3uTi 60-
eI TaObuTanel. KazakcTanma sprasmitocTepaid
30-maH actaM OalibIK TYpJIEPIH 3aKbIMIAUTHIHBI
aHBIKTAJIFaH. bapIibIK Kepie TapaiFaH.

ConbiMeHn  Katap, 2000 kpurFa JieliiH
Mapa3uTTIK IasH Tapi3aiiep dayHachIHBIH 8 Typi
(Ergasilus sieboldi, Ergasilus briani, Lamproglena
pulchella, Lernaea cyprinacea, Caligulus lacustris,
Achtheres percarum, Pseudotracheliastes
stellatus, Pseudotracheliastes stellifer, Argulus
foliaceus, Ergasilus sieboldi, Ergasilus argulus
coregoni) Tipkenred. 2019 kbUTbI MapasUTTIK
mastH Topizainepai 1 rana typi Ergasilus sieboldi
AHBIKTAJIAbI.

ONHU300TOJIOTUSIIBIK MOHUTOPUHT HOTHKETEpi
OotipiHina JKalbIK e3eHiHAe TIPIIUIIK eTeTiH
OanbikTapaa 2019 KbUTbl 5 TAKCOHOMUSUIBIK TOTI-
TaH 17 mNapasuTTiK OpraHU3MJCP AaHBIKTAJIIbI:
MOHOTEHETUKANIBIK COPFBIITAPABIH - 5 Typi,
JMUTCHETUKAIBIK ~ COPFBIITAPABIH  (TpemMaToja-
jnap) - 6 Typi, Tacma KypTTapjbiH (LecToaiap)
- 2, XYMBIp KypTTapAslH (Hemaromaiap) - 3,
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NapasuTTIK ECKEKAsSKTBIASH TOpi3nuiepaiy -1 JbIH any jKoHe Tapary MaTepHaiapblH HIbIFapy

TYPI. apKBUIBI XaJbIK apachblHlla CAHUTApIBIK arapry
JKalibik ©3¢H1 aHM3aK1 103 OOMBIHIIA KOJTAWChI3  KYMBICTAPBIH JKYPri3y ©Te MaHbI3Jbl Macelie 00-

OonFaHIbIKTaH OyKapadblK akmapaT Kypaunapbl —JIbIT TaObLIAbL.

apKbUIBI  OYJT TeNbMHHTTI KYKTBIPYJABIH —al-
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Pesrome

Onnum u3 Hanbosee 3PPEKTUBHBIX CIIOCOOOB ONMpeIeNIeHNs] U3MEHEHUH B CTPYKTYPE BOJIHBIX 9KO-
CHCTEM SIBJISIETCS] aHAJIN3 BUOBOTO COCTaBa napa3utos pei0. M3yuenue napasurodaynsl peiO momoraer
BBISIBUTh MHAMKATOPHBIE BUJIBI APA3UTOB, KOTOPbIE MOT'YT YKa3bIBaTh HA pa3pylIEHUE HIKOCHCTEM I10
TOW MJIM MHOM mpuuuHe. B cTaThe mpeacraBieH CpaBHUTEIbHBIM aHaIN3 apasuToQayHbl IPOMBICIIO-
BBIX PbIO, OOMTAIOIINX B HU30BbsIX peKky JKalbIK, C aHATM30M OLIEHKH aHTPOIIOTCHHOM Harpy3KH.

B pesynbpraTe mpoBeEeHHBIX UXTHONAPA3UTOIOTMUECKUX HUCCIIEI0OBAaHUN C IBYX TOHEBBIX YUaCTKOB
u B npexnyctbe p. XKaiibik «xBaapat Nel2» onpenenens! 10 Bugal7 napasuTH4eckux OpraHu3MoB, OT-
HOCSIIIUXCA K PasHbIM TAKCOHOMMYECKUM IpyNIam:5S BUAOB MOHOTE€HETHUECKHUX COCAJIBIINKOB, 6 BHU-
JIOB IMT€HETUYECKUX COCATIBILMKOB (TPEeMaTO/), JICHTOYHBIX YepBeil (ecToabl)2 Buaa, 3 BUAa KPYTIIbIX
yepBeil (HemaTozpl), | BuA napa3uTHYECKUX BECTIOHOTHX PaKOOOPa3HBIX.

KiroueBble cjioBa: BoJHas SKocucTeMa, peka JKaiblk, IPOMBICIOBBIE PhIObI, Tapa3uTapHbIe (MHBA-
3UBHBIC) 3a00JIEBaHUS U PUCKU, MOHOT'€HETHYECKHUE COCANIBIINKHY, IUTCHETHYECKUE COCAIBIINKH, TII0-
CKHE YepBH, KPYyTJble YUEPBH, MAPa3UTUUECKUI BECTIOHOTUI padek.
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Abctract

One of the most effective ways to determine changes in the structure of aquatic ecosystems is to
analyze the species composition of fish parasites. The study of fish parasitic fauna helps to identify
indicator species of parasites that may demonstrate the destruction of ecosystems for one reason or
another. The article presents a comparative analysis of the parasitic fauna of commercial fish living in
the lower reaches of the Zhaiykriver, with an analysis of the assessment of anthropogenic load

As a result of the ichthyoparasitological studies carried out from two offshore areas andin the
mouth of river Zhaiyk «Nel2 square» identified to species 17 parasitic organisms belonging to different
taxonomic groups: 5 species of monogenetic flukes, 6 species of digenetic flukes (trematodes), tapeworms
(cestodes) 2 species, 3 species of roundworms (nematodes), 1 species of parasitic copepod crustaceans.

Key words: aquatic ecosystem, the Zhaiyk River, commercial fishes, parasitic diseases and risk,
monogenetic flukes, digenetic flukes, flatworms, roundworms, parasitic copepods.

AJIFBIC.

Maxkana 2018-2020 >xpuigapra apHallFaH FRUTBIMU JKoHE (HEMece) FhUTBIMU-TEXHUKAIBIK YK00amapabl
TPaHTTHIK KapXKbUIAHBIPY MeHOepiHae opbIHIaNIbl (OromKeTTiK Oaraapiama: 217 «FpuIbIMIb JaMbl-
Ty», 102 «FpUIpIMU 3€pTTEYIIEPIi TPAHTTHIK KapXKbIIAHIBIPY» OaFIapiiaMachl).

98



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXHYECKOTO YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 4 (107) 2020
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CTEIIEHBb PACITPOCTPAHEHHUSA 9XUHOKOKKO3A HA TEPPUTOPUH
PECITYBJINKU KA3AXCTAH

Abovibexosa A.M ., 0.6.1., npogheccop,

Bapaxose B.F5 °., k.6.1., accoy.npogeccop,

Jorcynucbaesa C.M.%, doxmopanm,

'TOO «Kazaxckuil HayuHO-UCCLEO08AMENbCKULL 8EMEPUHADPHBIL UHCIUMYILY

2. Animamet, np.Paitvimbexa, 223,

’HAO «Kazaxcruil HQUUOHATbHBLL A2PAPHBIIL UCCICO08AMENbCKULL VHUBEPCUINENY,
2. Anmameot, np.Abas, 8

AHHOTaNUA

B craTthe mpencraBieHsl pe3yabTaThl MpoBeAeHHBIX B 2019-2020 romsl UCCIeIOBaHUHN 1O CTETICHU
pacmpocTpaHeHH JapBaIbHOTO SXMHOKOKKO3a B pa3IMYHbIX pernoHax Pecyonukn Kazaxcran. Ycra-
HOBJICHO, YTO CPEH CEIbCKOXO03SICTBEHHBIX JKUBOTHBIX, KOTOPBIE SBIAIOTCA MTPOMEXKYTOUHBIMHU X035~
€BaMU B [IMKJIE PA3BUTHUS Tapa3nTa, CBUHBH, BEPOIIOIBI M KO3BI MMEIOT MEHBIIIEE ATH300TOIOTHUECKOe
3Ha4YEHHE B PAcTIPOCTPaHEHUH BO30yAnTeNs WHBA3NU. [I[pnanHOil TOMy SBISIOTCS:

- KJIETOYHOE COJIepKaHNe CBUHEH (CHCTeMa 3aMKHYTOTO COJIEpKaHMs )KUBOTHBIX, KOTOpPast IPETIsT-
CTBYET pacpOCTPaHEHHIO HHBA3MH ), OTPaHUYEHHOE KOJIMYECTBO CTOPOKEBBIX COOAK HAa CBHHO(EpMax;

- MaJsible 00beMBI MPOU3BO/JICTBA, MEPEPAOOTKH U MOTPEOICHUS B peclyOiuKe BepOIIOKATUHBI 1
KO3JISITUHBI, B CBSI3U C HU3KOW YHCIEHHOCTHIO 3TUX KUBOTHBIX B CTpPaHE.

Jlomany He MOTYT y4acTBOBATh B MOJACPKAHUN SMTU300THIECKON LIEMHU Mapa3uTa Ha TEPPUTOPUHU
HaIIel pecryOIuKH, TaK KakK MO0 pe3yjbTaTaM MHOTOJETHHUX HCCIEeOBAaHUHA y YKa3aHHBIX KHBOTHBIX
YCTaHABIMBAIH TOJIBKO arieaorucThI (ITUCTHI 0€3 TPOTOCKOIIEKCOB) METTKUX Pa3MEPOB.

AHau3 MOTyYEeHHBIX JAHHBIX IO 3a00JIEBAGMOCTH JIFOJICH MTOKAa3all, YTO K 30HE BHICOKOW CTETICHU
pacnpocTpaHeHH YIXWHOKOKKO3a OTHOCSITCS F0)KHBIE PETHOHBI CTPaHbI, B APYTUX 001ACTAX MMOKA3aTeNN
3abonmeBaemocty Ha 100 ThICSY HacCENEHHs HE TIPEBBINAIOT CPEIHEPECITYOINKAHCKHH.

KitoueBble c1oBa: 3XWHOKOKKO3, CEIbCKOXO3AWCTBEHHBIE KHUBOTHbIE, YOOWHBIE MYHKTHI, DHJIE-
MUYHBIE PErHOHBI, are(anonrcThl, 3XHHOKOKKOBBIE IMCTHI, TPOTOCKOJIEKCHI, TOKa3aTelb 3a0oieBae-
MOCTH, COITHAITbHAS 3HAYMMOCTb.

Brenenmne

CoumnanbHas 3HaYMMOCTb W TOBCEMECTHOE  JIMYHBIX OPraHOB, HEPEIKO C JIETAIBHBIM HCXOI0M
pacnpocTpaHeHHe 300HO3HBIX MHBa3ui 1mo Bced [1-9, c.2].
TEPPUTOPHH peciyOIuKH TPeOYyIOT HMIMPOKOMAC- Jis cHWKeHUs ypoBHS 3a00JIeBa€MOCTH U
IITA0HBIX UCCIICAOBAHUH 110 U3YYCHHUIO SITU300TH- CMEPTHOCTH HACEJICHUs HEOOXOIUMO TPOBOIUTH
YECKOM CUTyallMH, ONPEICTICHHUIO DKOJIOTMYECKOH  MOHUTOPMHIOBBIE MCCIIEN0OBAHUA B IIaHE OIpe-
U DIMJIEMHUOJIOTUYECKON POJIM IUIOTOSHBIX B PAC-  [eJIeHUs] 3IUAEMUOIOINYECKOIl poaM KUBOTHBIX
IPOCTPAHEHUH WHBA3WH, YCOBEPUICHCTBOBAHUIO B JMCCEMHMHALMM OJHOKAMEPHOIO SXHHOKOKKO03a
Mep 60oppObI U mpodunakTuku MHBa3ui. OgHOW p pa3pabaThiBaTh MPOTUBOAMU300THYCCKUE Me-
U3 aKTyaJbHBIX MPOOJIEM BETEPUHAPUH U 3]IPABO- porpusTHs 10 00pb0e ¢ yKa3aHHBIMU OOJIC3HIMU
oxpanenus Kasaxcrana ABJISIOTCS 9XMHOKOKKO3BI,  KMBOTHBIX /IS KaXKI0TO PETMOHA PECITYOIUKH.
KOTOpPBIE SIBJISIFOTCSI BECbMa OIACHBIMHU IS YE€JI0- KomnuecTBeHHAss DIIM300TONOTUS  SBIISETCS
BEKA M BBI3BIBAIOT MHOIOYMCJIEHHBIE (YHKLHMO- BaKHOM 4acThio ycuIHil B 60phOe ¢ 3TUMH 3a60-
HAJIbHBIC HAPYIICHHUS U TsDKENbIC MOPpKEHUs pa3-  jeBanusmu [10, 11, 12, ¢.2].

MarepuaJibl U METOAUKA UCCIIEI0BAHUI

PacrpocTpaHenne S5XMHOKOKKO3a CPEIU CEllb-  TOJOTHMYECKUX MCCIEN0BaHUK yOOWHOro CKOTa B
CKOXO3HCTBEHHBIX JKUBOTHBIX (KPYIMHOTO po- YOOWHBIX IEXaxX, MACONEPepadaThIBAIONIMX MPE-
raToro cKoTa, oBell, K03, BepOII0IoB, CBUHEH) B NPUATUAX U B J1a0OPAaTOPUIX BETEPHHAPHO-CAHU-
2019 roxy u3y4anu IMyTeM NPOBEIEHHUS IelbMUH- TAPHOM DKCHEPTH3bI Ha phiHKax 12 obnacreii PK.
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Bcero mo 12 obnactsiM cTpaHbl HCCIICIOBAHO
6277 oBer, 5896 TOJIOB KPYITHOTO POTATOTO CKO-
Ta, 575 ko3, 1351 Tyma cBunel, 2782 nomann u
156 BepOmooB. B 2020 roay B 14 obmactsx pe-
CIyOIMKH uccienoBano 6962 tymwu oser, 7 020
TYII KPYIMHOTO pOTaToro ckota, 259 tym ko3, 731

Pe3yabTarhl nccjieqoBaHuii

Tyma cBuHed, 1 781 Tyma nomazei u 67 BepOmro-
JIOB.

HUP nposogumuck B pamkax 269 BII MCX
PK mo HTII «Hay4noe obecrieueHue BeTepuHap-
HOTrO OJaronoiy4us W MUIIEBOW 0e30MacHOCTH
Ha 2018-2020 romst

[To pesynbraTam uccrnenoanuii, B 2019 roay Haubosee BbICOKas 3apak€HHOCTh 3XUHOKOKKO30M
OTMEueHa Cpe/in KpyImHoro porartoro ckota (3,77%-17,21%), menkoro poratoro ckota (0,84%-13,98%)

u cBuHei (38,46%) (pucyHok 1).
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Pucynoxk 1 — Ctenenb pacCipOCTPaHECHHS 3XUHOKOKKO3a CPEIH CETbCKOX03SHCTBEHHBIX JKUBOTHBIX
o peruonam PK B 2019 romy

bonee BBICOKMII ypOBEHb WHBAa3UU CpPEIU
CEITbCKOXO3SIUCTBEHHBIX JKHWBOTHBIX OTMEYECH B
3amagno-Kaszaxcranckoit, JXamObuickoi, Anma-
TUHCKOM, ATbIpayckoil n Kocranalickoil, HU3KHI
ypoBeHb B Typkectanckoii, [1aBnonapckoii u Boc-
tTouHo-Ka3zaxcranckon oonactsax. OTHOCHTEIBHO
CpelHHE TOKa3aTeau 3apaKEHHOCTU CEJIbCKOXO-
3SIUCTBEHHBIX KUBOTHBIX OTMEUCHBI CPEU OBELL B
TypkecTaHCKOM, cpein KPYITHOTO POraToro cKota

B IlaBnogapckoit u Typkectanckoit obxaactsax. B
KbI3bU10pAMHCKOH 00J1aCTH 3XMHOKOKKO3 Y KHU-
BOTHBIX HE BBISBIICH.

Amnanu3 3a00JIeBaCMOCTH HACEJICHUSI pECITy-
OnuKky HXUHOKOKK030M B 2019 romy mokasai, 4ro
BBICOKOE YHUCIIO 3a00JIEBIINX 3XHHOKOKKO30M OT-
MmeuaeTcs B Typkecranckoit, XKamObuickoit, An-
MaTUHCKOH, 3amagHo-Ka3zaxcTaHnckoi 001acTax u
ropoze LlIsiMKeHT (pUCYHOK 2).

et o L e

Pucynok 2 - [lokazarenu 3a0011eBaeMOCTH JIFO/IEH 3XUHOKOKKO30M B 2019 T
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Kak moxazano ma pucynke 2, B 2019 romy
cpenHMii mMokaszatenb 3aboneBaemoctu (I13) iro-
Jled B HOXKHBIX pernoHax KaszaxcraHa cocTaBui
4,57 na 100 TeIcs4 HacejleHHUs: B AJIMaTHHCKOM
obnactu - 5,13, XKamOsiickoit - 4,1, Typkecran-
ckoit - 6,41, Kensutopauuckoi- 2,66 Ha 100 ThI-
CsT4 HACEJICHHMS.

B 3amamubix perunonax cpemnamii 113 cocraBmn
2,35 ma 100 TpIC. HaceneHus:: B MaHTHCTayCKON
obmactu - 2,09, Ateipayckoii- 1,59, 3amagno-Ka-
3aXCTaHCKOM - 3,54, AxTroOuHCcKoM - 2,20 Ha 100
TBICSTY HACEIICHUS.

B ceBepHbIX M LeHTpadbHBIX pernoHax PK
cpennnii [13 coctaBun 1,19 na 100 ThICSTY Hacene-
HUs: B AKMoJIMHCKOM oOnactu I13 coctasun 1,49,
Ceepo-Kazaxcranckoii - 0,54, IlaBmomapckoil -
0,00, Kaparaanuuckoii - 1,38, Boctouno-Kazax-
cranckoii oomactu - 1,38 ma 100 TeICSY Hacele-
HUSL.

Camplii BBICOKHH TIOKA3aTellb U3 TPEX Mera-
TIOJTHCOB CTpaHbl oTMedeH B T.llIepMkeHT - 4,18,
3ateM B T.AnmMatsl - 0,88. B ropone Hyp-Cynran
perucTpanuu OOJbHBIX HE YCTAHOBJICHO.

B menom cpennuii mokaszateisb 3a00JieBaeMO-
ctu Hacenenus Kazaxcrana B 2019 roay coctaBmi
2,60 na 100 ThIC. HACEIEHU.

[To pesynbraTam 3MHU300TOJOTHYECKOIO MO-
HutopuHra, B 2020 roxy Hambosiee BbICOKas 3a-
PaKEHHOCTbh JXMHOKOKKO30M OTMEYEHa Cpeau
MeJkoro poraroro ckora (0,14%-16,71%), 3arem
KkpymHoro poratoro ckota (0,57%-15,52%) u cBu-
Helt B Kocranaiickoit o6mactu (19,23%) (pucyHok
3). Ananm3 pe3yNbTaToOB 3MMH300TOJIOTHUECKOTO
MOHHMTOPHHIA TI0Ka3aJl, YTO B IEJIOM, BBICOKHE I10-
Ka3aTeJu 3apakKeHHOCTH CEJIbCKOXO03SHCTBEHHBIX
JKUBOTHBIX OTMEUYEHBI B 3amaaHo-Ka3zaxcraHckon
(15,52%), Kocranaiickoii (8,67%) u B8 Boctouno-
Kazaxcranckoii (12,29%) obmactsx.

r—

AnHATHECHSS
.':ﬂ“ 4 WamBancunn

WP

Pucynox 3 — CreneHp pacnpoCTpaHEHHs SXMHOKOKKO03a CPEIH CEIbCKOXO035ICTBEHHBIX KUBOTHBIX 110
peruonam PK B 2020 rony

AHanu3 3a00/1€eBAEMOCTH HACEJICHUST DXHHOKOKKO30M 3a 8 MecsueB 2020 roga mokas3bIBaeT, 4To
BBICOKOE YHCJIO 3a00JIEBIIMX 3XHHOKOKKO30M OTMeuaeTcsi B TypkecTaHCKON, ATMATHHCKON 00JIacTsIxX

u B ropoe LIpIMKeHT (pUCYHOK 4).
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Pucynok 4 - [TokazaTenu 3a001€BaeMOCTH JIOJICH 9XUHOKOKKO30M
3a ssHBapb - aBryct 2020 r.

Kak noka3zaHo Ha pucyHke 4, cpeiHU oKa3a-
tenb 3aboneBaemoctu (I13) mroneit 3a ssHBapb-aB-
ryct 2020 roga (8 MecsIeB) B H0XKHBIX PETHOHAX
Kazaxcrana cocraBui 3,73 Ha 100 TeICSY Hacene-
HUS: B AIMaTHHCKOM obnactu - 3,50, XKamObLa-
ckoii - 2,41, Typkecranckoii - 6,87, Kei3putopaus-
CKoii - 2,16.

B zanagnsix pernonax PK cpeanwmii 113 cocra-
Bun 1,74 na 100 TeICc. HaceneHus: B MaHrucray-
CKoi1 obmactu - 2,99, Ateipayckoii - 0,96, 3ana-
Ho-Kaszaxcranckoii - 1,85, AkTioOuHckoii -1,16 Ha
100 ThICSY HACETIEeHUS.

B ceBepubix u neHtpanbHbix permonax PK

O0cy:kaeHHue TMOJYYeHHBIX JaHHBIX M 3a-
KJII0YeHHe

B pesynbrare npoBeIeHHbIX HCCIIeI0BAaHUN B
2019-2020 rompl yCTaHOBJIEHO, YTO AXHHOKOKKO3
pacmpocTpaHeH IOBCEMECTHO, BCTPEYaeTcs BO
BCEX pErmoHax pecIryOJINKH, HO C pa3HBIMH ITOKa-
3aTeIsIMH 3aPAKEHHOCTH CEeNTbCKOXO03IHCTBEHHBIX
YKUBOTHBIX ¥ 3200JI€Ba€MOCTH JIIOJIEH.

Ocobast  SMUAEMUOIOTHYCCKAsT  HAMPSDKCH-
HOCTb COXPAHSETCS B IOKHBIX PErHOHAX PECIy-
OJIMKHM, B 9aCTHOCTH B TypkecTaHCKOH oOiacTu
(IT3 2019 1. -6,41, 113 2020r. -6,87), THEe TIOKA-
3arenb 3a00JeBAEMOCTH JIIOJIEH IXMHOKOKKO30M
€KErOTHO TIPEBBIMIACT CPETHEPECITyOMKaAHCKIIHA
B 3 paza, Ammarunackou (I13 2019r. - 5,13, 113
2020r. -3,50), XXamo6putckoit (I13 2019r. - 4,10,
113 2020r. — 2,41) obmactsx u B ropoae LIIbIMKeHT
(I13 2019r. - 4,18, 113 2020r. — 4,49).Takue mo-

cpennuii [13 coctaBun 0,52 na 100 ThICsIu Hacene-
HUsL: B AKMoJinHCKo# ooOactu I13 coctasun 0,81,
Cesepo-Kazaxcranckoit - 0,36, IlaBnonapckoil -
0,13, Kaparannuunckoii - 0,65, Bocrouno-Kazax-
cTaHckoil oomactu - 0,65 ma 100 TeICSY Hacene-
HUSL.

ITokasarens 3a007eBaeMOCTH 3a 8 MeECSICB
2020 ronma B r.Anmatsl coctaBua - 0,38, r.Hyp-
Cynran -0,00 u B r.IlIpimkenT-4,49.

B 1ienom mokasatenn 3a0071€BaeMOCTH Hace-
nenus Pecriyonuku Kazaxcran 3a 8 mecsien 2020
roja cocrasun 2,08 Ha 100 ThIC. HaceIeHUS.

KazaTenu 3a00JIeBa€MOCTH HaceNleHUS B FOXKHBIX
peruoHax BBI3BIBAIOT 0COOYIO TpeBOTY U Tpely-
0T CPOYHOTO PUHSATHS Mep 1o Oophbe ¢ JaHHOI
MHBA3UEH C NPUBIEYEHUEM MECTHBIX MCIOJIHU-
TEJNBHBIX OPraHOB, BETEPUHAPHBIX J1A00PATOPHIA,
BETEPUHAPHBIX MHCIEKIMHI U yNpaBJIECHUM, opra-
HOB 3/IpaBOOXPAHEHHUS, YUEHBIX-IIAPa3UTOJIOIOB
Kasaxcrana.

N3 cenbCKOXO3SMCTBEHHBIX KUBOTHBIX
OOoJIBIIIEe BCETO 3apaKeHbI KPYITHBIN pOraThlii CKOT
Y OBIIBI, B HANMEHBIIICH CTETIeHN CBUHBU U KO3BI,
[PAaKTUYECKH HYJIEBBIE IIOKA3ATENIM 3apPAKEHHO-
CTH JIOIIAJIEH YKa3bIBAIOT HA TO, YTO 3TOT BHJI XKU-
BOTHBIX BOOOIIIE HE YYacCTBYET B IIMKJIE PA3BUTHUS
rapa3uTa Ha TEPPUTOPUN HAIIEH CTPaHBI.
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KA3AKCTAH PECITYBJIMKACBIHBIH AYMAFBIHJIA DXUHOKOKKO3/bIH
TAPAJIY JEHT'EMI
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Anmamul K., Paiivimbex oanevlibl, 223,

2«Kazak ynmmulk azpapivi sepmmey yhugepcumemi» KEAK,
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Tyiiin

2019-2020 >xpIImaphl SKYPTi3UITeH 3epTTeyNiep HOTIKECIHIE SXMHOKOKKO3IBIH OapiblK JKep-
Jle TapajFaHbl, PeCIyONMKaHBIH OapibIK OHIpIEepiHAE KE3JIEeCETiHI aHBIKTANAbL. ATan anTKaHza,
Typkicran oOneickiHIa, AnMatbl, JKamObuT oOmBICTaphiHIa jkoHE LIIBIMKEHT KalachlHma epeK-
e DHHJIEMHOJIOTHSUIBIK IIUEICHIC CaKTalyJa, OHJa OJXMHOKOKKO30CH aybIpaThiH alamMIap.IbiH
KOPCETKIII JKBUT CalbIH OpTala peciyOIuKaIblK KOPCETKIMTEH 3 ece acainl. XaIBIKTHIH OCBHIHIAN
aypy KOPCETKIMTEpi epeKIne alaHIayIIbUIBIK TYFBI3aIbl JKOHE JKEPTUTIKTI aTKapyIIbl OpraHmapibl,
BETEPUHAPHSIIBIK 3epTXaHaNap/Ibl, BETEPUHAPUSIIBIK WHCIICKIIUSUIAD MEH OacKapMaliap/ibl, JSHCAYIIBIK
cakTay opranuapbit, KazakcTaHHBIH 1apa3uToJI0T MaAMaHIapbIH TAPTa OTIPHII, OChl MHBA3USIMEH Kypec
OOMBIHIIIA IITYFHUT Iapajiap KaObUIAayasl TaTal eTeIi.

AyBIT MapyambUIbIK KaHyapIapbIHBIH JKYKTBIPBUTYBI op OHIPAC OpTYpJli KOpCEeTKIMTepiMeH
appIkTaFad. CoapaplH immiHAe ipi Kapa MEH KOW €H KeIl JKYKTBIPBUIFaH, IIOITKAa MEH €Ki ¢H a3
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MeJIiepie, >KbUIKBUTAPABI JKYKTBIPYABIH HOJIIK KOPCETKIITepi JXaHyapiapJslH Oy Typi Oi3aig
eiMi3zie Tapa3uTTiH AaMy ITUKITIiHE MYJIIEM KaThICTIANTHIHIBIFEIH KOPCETE/I.

KiarTi ce3nep: 3XWHOKOKKO3, aybUl MIApYyalIbUIBIK KaHyapiapbl, COI0 IMyHKTTEpi, HIEMUSIIBIK
aiimakTap, amedamonucTTep, dXMHOKOKK IMCTACHI, MPOTOCKOJEKC, aypy KOPCETKIili, oIeyMeTTIiK
MaHBI3/IbUTBIFBI.

THE PREVALENCE OF ECHINOCOCCOSIS ON THE TERRITORY
OF THE REPUBLIC OF KAZAKHSTAN

A. M. Abdybekova', Doctor of Veterinary Sciences, Professor,
Barakhov B.B.?, Candidate of Veterinary Sciences, Assoc. professor,
S. M. Junisbayeva®, doctoral student

'«Kazakh Scientific Research Veterinary Institute» LLP,

Almaty, Raiymbek avenue, 223,

’Kazakh National Agrarian research University,

Almaty, Abai avenue, 8

Abctract

As a result of studies conducted in 2019-2020, it was found that echinococcosis is widespread
everywhere, it occurs in all regions of the Republic. In particular, in the Turkestan region, Almaty,
Zhambyl regions and Shymkent, there is a special epidemiological tension, in which the rate of patients
with echinococcosis annually exceeds the national average by 3 times. Such indicators of morbidity of
the population are of particular concern and require urgent measures to combat this invasion with the
involvement of local executive bodies, veterinary laboratories, veterinary inspections and departments,
health authorities, specialists-parasitologists of Kazakhstan.

The infestation of farm animals in each region is determined by different indi-cators. Of these, cattle
and sheep are the most infected, pigs and goats are the least, and zero infection rates for horses indicate
that this type of animal in our country does not participate in the parasite development cycle at all.

Key word: echinococcosis, farm animals, slaughterhouses, endemic regions, acephalocysts,
echinococcal cysts, protoscolexes, incidence rate, social significance.
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DETECTING WORMHOLE ATTACKS IN WIRELESS SENSOR NETWORKS
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Abstract.

Wireless sensor networks (WSN), consisting of wireless sensors and control devices and methods
of self-organization using intelligent algorithms, demonstrate broad prospects. WSNs are subject to
numerous types of threats and attacks. One of which is a wormhole attack. This article provides an
overview of wormhole attack detection methods in WSN, as well as a new optimized method for
detecting this attack. The detection method is based on the removal of the edges of the wormhole and
causes significant changes in the length of the shortest paths between network nodes. The accuracy of
the proposed algorithm is not affected by the number of wormholes

Key words: WSN, wormhole, security attacks, defense mechanism, special network, malicious
node, sensor nodes, string topology, anchor node, directional antenna.

Introduction

The sensor network is a special type of
network, although it has some common things
with a computer network. Typically, several
security requirements are required to protect a
network. These requirements should be considered
while developing a security protocol, including
confidentiality, integrity and reliability. An
effective security protocol should provide services
to meet these requirements.

There are many attacks available in WSN that
are mainly divided into two parts. The first part
is an attack on the security mechanism, and the
other is the routing mechanism. Here are some of
them being mentioned: Sybil attack, Black hole
attack, Hello Flood attack, Funnel attack, Denial
of service, Gray hole Attack, Wormhole attack

A wormbhole attack is one of the serious attacks
that can be smoothly resolved in networks, but it
is difficult to observe. This review document is a
threat monitoring experiment and focuses on some
other method of detecting wormhole attacks in
WSN. [1]

A typical Wormhole attack requires two or
more attackers — malicious nodes — which
have better communication resources than
conventional sensor nodes. An attacker creates
a low latency connection (i.e., a high throughput
tunnel) between two or more attackers on a

network. Attackers promote these tunnels as high-
quality routes to the base station. Consequently,
neighboring sensor nodes use these tunnels in
their communication paths, transferring their data
under the control of opponents. Once the tunnel
is established, the attacker collects data packets at
one end of the tunnel, sends them using the tunnel
(wired or wireless), and repeats them at the other
end. Wormhole attacks can cause serious damage
to the WSN by interrupting or changing the
information flow to the base station. In addition,
if attackers do not modify or manufacture data
packets, cryptographic solutions alone cannot
detect Wormhole attacks [2]. A typical Wormhole
attack is shown in Figure 1. A typical Wormhole
attack requires two or more malicious nodes
that have better communication resources than
conventional sensor nodes. An attacker creates
a high throughput tunnel between two or more
attackers on a network. Attackers promote these
tunnels as high-quality routes to the base station.
Consequently, neighboring sensor nodes use these
tunnels in their communication paths, transferring
their data under the control of opponents. Once
the tunnel is established, the attacker collects data
packets at one end of the tunnel, sends them using
the tunnel, and repeats them at the other end.
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Approaches wormhole attack detection

At WSN, over the past few years, several
researchers have been working to detect wormhole
attacks.

Wormbhole Attack Types

Wormhole attacks can be classified based
on the implementation method used to launch it
and the number of nodes involved in creating the
wormbhole. Types of Wormhole Attacks:

A. Wormhole using packet encapsulation [3],
[4], [17]

Inencapsulation-based wormhole attacks, there
are several nodes between two malicious nodes,
and data packets are encapsulated between them.
Since encapsulated data packets are sent between
malicious nodes, the actual number of hops does
not increase during the crawl. Consequently,
routing protocols that use a hop counter to select a
path are particularly susceptible to encapsulation-
based wormhole attacks.

In the work [5] “Packaged leashes”, in
accordance with the concept of geographical and
temporary leashes. The information provided to
packets that controls the transmission distance is
called Leashes. The distance of the sender and
receiver is determined by geographic location.
When receiving nodes receive packets, it
calculates the distance and time of transmission.
In this technique, the position of the node is
not so important, and the time factor plays an
important role. He can access the calculation of
time and its comparison with an accuracy of the
order of a nanosecond. In each packet, the allowed
time interval is indicated in the s field, which is
compared by the receiver, and the transmission
distance of the packet is simply determined by the
product of the speed of light and the transmission
time. In the case of a large time difference, this
indicates the presence of a wormhole.

In [6], the authors suggested that two nodes of
the graph are connected by a tunnel, since they are

neighbors. RREQ (Route Request) and Topology
Management (TCM) messages are transmitted
between these nodes in the graph through tunnels.
Using additional tunnel nodes, these nodes have the
shortest path. Once the connection is established,
the attacker selects each other as multi-point relays
(MRPs). As a result, several topological control
messages and data packets leak through the tunnel.
As a result, false topology information is spread
across networks. The performance of secure multi-
hop wireless systems using the ns-2 simulation and
routing protocol can effectively protect against
wormbhole attacks and provide low latency.

In [7], the author proposed a digital study
to detect wormhole attacks in WSN. WSN is
explained that adds generation and protects the
flow of evidence about the characteristics of the
sensor nodes in the network. A group of detective
nodes is distributed across networks to control the
topology and datagram passing through the sensor
nodes. The monitoring node and the base station
node together form different WSNs, called the
monitoring network. Frequency bands are used
to establish communication between observers
and the base station, but this is not supported by
the sensor node. The detection sensitivity of the
sensor assembly is less than that of the observer.

B. A wormhole using a high quality / out-of-
band channel [3], [4], [17]

In this mode, a wormhole attack is launched
using  high-quality single-span  out-of-band
communication (called a tunnel) between malicious
nodes. This tunnel can be achieved, for example,
using a straight wired communication line or a
long-range directional wireless communication
line. This attack mode is harder to launch than
the packet encapsulation method, since it requires
special hardware capabilities.

Delay transition indication has been
implemented (DelPHI) to identify wormhole
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attacks [8]. It is also a work on the same principle
of comparing track travel time and predicted
distance. This process works in two stages,
firstly, it is the collection of the route path by
the recipients, and the senders include DREQ
packets similar to SAM concepts and sign it before
sending. Upon receipt of the packet, the recipient
must include its ID and increase the number of
transitions by 1. Information about the minimum
delay and the number of transitions is used for
minimal detection. The second step uses “Travel
Time - Travel Time” (RTT) for the time difference
between the information sent and the confirmation
received. In this process, the transition delay value
(DPH) is calculated as RTT / 2h, where h is the
number of transitions to a certain sequential value.

In [9], author proposed a method that provides
secure data transfer using the concept of neighbor
analysis to detect wormhole attacks in MANET.
This method analyzes neighboring nodes, so that it
checks the reliability of nodes for transmitting data
on the network, in accordance with this method,
the node sends a request to its neighboring nodes
and supports a request and response system. Here,
the node maintains a table for tracking latency.
If the node does not receive response time, this
means that attacks are happening on the network.
The entire node from source to destination is
analyzed to detect wormhole attacks using the
AODV protocol in MANET.

C. Wormhole utilizing high power transmission
capabilities [3], [4], [17]

In this type of wormhole attack, there is only
one malicious node in the network that can transmit
high power, and this node can communicate with
other ordinary nodes over a long distance. When
a malicious node receives RREQ, it sends the
request at a high level of power. Any node that
hears high power transmission relays the RREQ
to its destination. Using this method, a malicious
node increases the likelihood of being on routes
established between the source and destination,
even without the participation of another malicious
node. This attack can be mitigated if each sensor
node is able to accurately measure the level of the
received signal.

A two-stage mechanism was used to detect
wormhole attacks [10]. The first steps consist of
two methods. In the first method, no de and its
next node are identified using Round-trip-Time
(RTT), and in the second method, a list of them is
compiled, and if the destination node is not in this

list, then it is undoubtedly complete in nature. In
the second step of the mechanism, after detecting
doubts about the full link, the attack ends with
the RTS / CTS method. The paper demonstrates
the possibility of fingerprinting on the radio of
wireless sensor nodes, the technique of radio
printing [11]. It starts by receiving a radio signal
from a fingerprint reader, and then the signal is
converted to digital form. The signal transmission
is positioned, and its characteristics are described.
The fingerprint character set is later used to
identify the device.

In [12], the authors used the AODV and DSR
routing protocol. If doubt is found in any node,
then information about the trust margin is used to
identify the node, regardless of whether the node
is susceptible to wormhole attack or not. In this
model, each node controls its neighboring node
based on its packet drop pattern.

In [13], the authors proposed a technique
based on the hash compression function (HCF).
It is mainly used for a secure hash function to
calculate the value of the hash function field for
route requests (RREQ) over networks. It uses
the AODV routing protocol. According to the
authors. The source node starts the route discovery
process to search for the destination node. Then,
the source node calculates the hash function based
compression function (HCF) and calculates the
value of the hash function field with the route
request (RREQ), and it goes to the neighboring
node. If the value of the neighboring node matches
the value of the destination node. In this situation,
the destination node receives a No Route Request
(RREQ). Finally, the destination node implements
the concept of hash-based compression (HCF).

D. Wormhole Using Packet Relay [3], [4]

An attack on a wormhole based on packet
relay can be launched by one or more malicious
nodes. In this type of attack, a malicious node
relays the data packets of two remote sensor nodes
to convince them that they are neighbors. This
type of attack is also called a “play-based attack"
in the literature.

In [14], the authors proposed localization
based on a system that is vulnerable to wormhole
attacks, how they manipulate the localization
method to prevent attack wormhole, and a “safe
location based distance consistency” scheme was
implemented, it works to detect, accurately locate
and trapping wormhole attacks

In [15], the authors propose that security
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becomes centralized in MANET. MANET
applications have been deployed in various fields.
A wormhole attack is one of the serious attacks
that can be smoothly resolved in networks, but it
is difficult to observe. This is possible even if the
attacker does not negotiate in any situation, and the
rest of the communication gives security, novelty,
authenticity and confidence.

E. Wormhole using protocol distortion [3], [4],
[17]

In this wormhole attack mode, one malicious
node tries to attract network traffic, distorting the
routing protocol. Routing protocols based on the
“shortest delay” instead of the “least hop” are at

Model description

Above is an analysis of a method for detecting
wormbhole attacks in WSNs, most of which are for
hardware protection or for specific security nodes
on networks.

The presented algorithm uses only information
about network connections in order to find infected
nodes by a wormhole. The detection method is
based on the assumption that the removal of the
wormhole edges causes significant changes in the
length of the shortest paths between some nodes
in the network, while the other shortest paths
remain unchanged. To track changes, the broadest
searches are started on some selected nodes,
called “root nodes”, while other sensors and their
environs are iteratively isolated.

First, the search occurs in width in a
distributed manner. The source node may send an
outgoing signal or packet containing its depth (0).
Then the receiving nodes add 1 to the depth and
forward the modified packet, etc. After each node
determines its distance, it can send it to the source
node on the route indicated by the now completed
spanning tree. You can use this function to make
the algorithm almost completely decentralized.
Although the root nodes must perform some
additional, not trivial calculations. The algorithm

risk of wormhole attacks using protocol distortion.
This type of wormhole is harmless in itself, and is
also called a “swift attack” in the literature.

In [16], the authors suggested that attackers
could record the location of packets in the WSN,
send them to another location, and transfer them
back to the network. When he found the roots, is
there a wormhole detection process that considers
the difference between a neighboring node and
another node? If the difference is greater than that
of the destination node, detect wormholes.

Several approaches to detecting wormholes
and their countermeasures in WSN have been
presented above.

is presented in figure-2.

This algorithm has been tested in Python
3.6. The code contains a repository for randomly
generating a network of wireless sensors in a 2D
plane, inserting a wormhole into the network, and a
detection algorithm to identify the affected sensors.
The algorithm uses only network formation to
search and isolate nodes under the wormhole. The
idea is based on the assumption that removing the
entire edge of the wormhole causes significant
changes in the length of the shortest paths between
some of the nodes in the network, while the
other shortest paths remain unchanged. In order
to track changes, a search is started on several
selected nodes. The first breadth-first search may
be performed in a distributed manner. The source
cannot send a start signal or packet increasing its
depth (0). Then the receiving nodes add 1 to the
depth and forward the modified packet, etc. After
each node determines its distance, they can send
it to the source node on the route indicated by the
now completed spanning tree. This feature can
be used to make the algorithm almost completely
decentralized. Although, the nodes should do some
additional, but trivial calculations (Fig-2).
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Figure 2 - Operational algorithm

Results

In the last section, many modern techniques
have been introduced to address the problem
of wormhole attacks. However, all of these
methods have limitations. Many of them depend
on special equipment or special protective units.
Some methods are based on the assumption that
the wormhole inserts only one false edge into
the network. Others are exceptionally reliable
for wormholes that introduce large full bipartite
subgraphs.

The following is a detailed description of
this approach. The algorithm uses only network
connection information to find and isolate nodes
under a wormhole attack. This method is based
on the assumption that the removal of the edges
of the wormhole causes significant changes in the

lengths of the shortest paths between some nodes
in the network, while the other shortest paths
remain unchanged. To track changes, a breadth-
first search is then started from some selected
nodes, called “root nodes”, while other sensors
and their environs are iteratively isolated.

When the program starts, it deploys a wireless
sensor network with random deployment and a
communication model with a quasi-single disk
graph in the 10x10 region. The number of sensors
1s 400, and the communication radius of the nodes
is 1.2. Enemy radios have a radius of 0.6, and they
are located at a distance of at least 6 jumps between
them. k and th (lambda) are the parameters of the
algorithm. Make plot = True visualizes results.
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Makeplot=False, the output is a simple matrix of confusion
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Figure 5. - Classification results for various root nodes
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Figure 6. - Network Diagram

Figure 3, 5 shows the classification results
for different root nodes, and Figure 4, 6 shows a
network diagram in which the wormhole nodes
and the predicted wormhole nodes are colored

blue and red, respectively.

In order to demonstrate how the value of As
affects the result, run several times with different
values

Classification results for
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Figure 7. - Classification visualization results for various root nodes
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Figure 8. - Classification results for various root nodes of the confusion matrix

The longer the wormhole path, the more
damage, and easier to detect. During the
simulation, wormholes were created so that the
distance between two sets of wormhole nodes in
the source network was at least 7. Tests performed
with A = 1.5.10 and created 30 networks with 400
nodes for each deployment model, communication
model and network density. Experiments have
shown how the algorithm performs under these

conditions by measuring the average number of
false positives and the average number of reviews
for these test cases. The results are shown in
Figures 7 and 8. Tests show the effectiveness of
the algorithm. The number of false positives is
relatively low, especially for a perturbed grid and
for random placement with an average degree of
10 or more.
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Conclusion

Wormhole attacks have been identified as
attacks that can be powerful and can cause serious
damage to the network, even if authentication and
encryption are required for communications. This
attack cannot be taken lightly. Methodologies
for detecting and protecting against these attacks
have been proposed mainly for special and sensor
networks. Very few researchers have been able to
test their security system using a true FSU. Also,
some results showed a low detection frequency,

equipment, information about the network before
the attack, but uses only information about
connecting to the network. In addition, the accuracy
of the proposed algorithm is not affected by the
number of wormholes. Testing the effectiveness
of the algorithm using tests in scenarios with
different communication models, deployment
methods and network density. The future solution
must be verified in a real sensor network. Thanks
to this check, it will be easy to check whether the

solutions in the real wireless sensor network are
consistent.

high network load and high communication cost.
The tested approach does not rely on special
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OBHAPY KEHUE WORMHOLE ATAK B BECITPOBOJHBIX CEHCOPHBIX CETAX

Kykabaesa T.K., accoyuuposannulii npogeccop

Mapoenos E.M., ookmopanm

Eepasuiickuti nayuonanshulil ynueepcumem umenu JI.H. I'ymunesa
Kazaxcman, e.Hyp-Cynman, ynr.A.Ihwxuna 11, emardenov@gmail.com

AHHOTAIUA

BCC nonBepkeHbl MHOTOYHCIIEHHBIM TUIIAM yTpo3 1 atak. OnHa u3 HUX - wormhole aTaka. B aToit
CTaThe MpeJCTaBIeH 0030p MeTo10B 0OHapyskeHus wormhole atak B BCC, a Takye HOBBII ONTHUMHU3U-
POBaHHBII METO/ OOHApYKEHUsI 3TOH ataku. Metos oOHapy>KeHHsI OCHOBAH Ha YJaJeHUU KpaeB uep-
BOTOYMHBI Y BBI3bIBAECT 3HAUUTEIbHBIE U3MEHEHNS AJIMHBI KpaTuaiiinx myTeld Mexay y3naMmu cetd. Ha
TOYHOCTB MPEUI0KEHHOT0 aJIrOpUTMa HE BIMSIET KOJIMYECTBO YEPBOTOUNH.

Yem anmunaHEee myTh wormhole aTaku, Tem OoJblie TOBPEXKACHUN U JIerdye OOHAPYKUThb. AJITOPUTM
paboTaeT B 3TUX YCIOBHSX, U3MEPAS CPEAHEE KOJMUYECTBO JIOKHBIX CpadaThIBaHUM U CpeiHee KOIuYe-
CTBO OT3bIBOB JJISl 3TUX TECTOBBIX CiIy4aeB. TecThl MOKa3bIBalOT APPEKTUBHOCTE anroputma. Kommue-
CTBO JIOXHBIX CpaOaThbIBAHUN OTHOCUTEIBHO HEBEJIMKO, OCOOCHHO JJIsl HAPYLICHHON CEeTKH U CITydaii-
HOTO pa3MelleHusI.

Kiouesbie ciioBa: bCC, yepBoTounHa, aTaku 0€30MaCHOCTH, MEXaHU3M 3aIIUTHI, CTICLHaIbHAs
CETb, BPEJJOHOCHBIH y3€Jl, CEHCOPHBIE Y3Jbl, CTPOYHAs TOMOJOTHSI, Y3€J MPUBSI3KH, HAIIPABJICHHAs! aH-
TEHHa.

CbIMCbI3 CEHCOPJIBIK KEJIJIEPAE WORMHOLE INABYBIUIIAPBIH AHBIKTAY

Kykabaesa T.K., doyenm

Mapoenos E.M., ookmopanm

JLH. I'vmunes amvinoazel Eypasus yimmulk yHugepcumemi

Kazaxcman, Hyp-Cyaman k., A.Iywxun xoweci, 11, emardenov@gmail.com

AngaTna

ChIMCBI3 CEHCOPJIBI JKeNijep, KONTEreH KaTepyiep MeH walybuiaapra yiblpaiasl. OHbIH 0ipi
- wormhole yHfbiMackiHa madysul. byn makamaga WSN-me wormhole caHpimaynapblH aHBIKTay
ozicTepiHe MIONTy, COHAAH-aK OChl MIa0YbUIIbl aHBIKTayFa apHaJFaH OHTAMIAHIBIPBUIFAH jKaHa Sic
YChIHBUIFaH. AHBIKTay ofici wormhole caHpIIaybIHBIH IIETTEPIH alxyFa HETi3[eNreH >KOHE JKEeNiTiK
TYHIHAEP apachbIHIAFbl €H KbICKA KONJApAbIH Y3bIHIBIFBIHAA AaNTapibIKTall e3repicTep TYIbIPasbl.
Y ChIHBUIFaH aJrOPUTMHIH Jonirine wormhole TecikTepiHiH caHbI oCep eTIeH/Ii.
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Wormhole Tecik KOsl HEFYPIBIM Y3aFbIpaK 0o0Jica, COFYPIBIM 3aKbIM KON OOJambl KOHE OHBI
aHBIKTAy OHAWBIpaK O0ojaapl. bi3 adropuTMHIH OCH XKaFmaiiapaa Kaaai )KYMBIC ICTCHTiIHIH OalKaIbIK,
JKaJlFaH TMO3UTHBTEP/IIH OpTallla CaHBIH JKOHE OChI TECTLTIK JKarJaijapra apHalFaH MIOTyJIaplblH Op-
Tala CaHbIH oMIIeiK. TecTTep arOpuTMHIH THIMIUTITIH KepceTei. JKaaFaH MO3UTHBTEP CaHbI CaTbI-
CTBIPMAJIBI TYPIE a3, ocipece OY3bUTFaH TOP VIIiH JKOHE KEe3[CHCOK OpHAIACTHIPY YIIIiH.

Kint ce3nep: CrIMCBI3 ceHCOpBI Jkeminep, wormhole caHpIIayBl, KayilcCi3fik MmMalybUIIaphI,
KOpPFAHBIC MEXaHW3Mi, apHAWBI JKeTi, 3USHIBI TYHiH, CEHCOp TYHIHIEPi, JKOI TOIOJOTHSICHI, SKOPb
TYHiHi, OaFBITTaIFaH aHTCHHA.

DETECTING WORMHOLE ATTACKS IN WIRELESS SENSOR NETWORKS

T K. Zhukabayeva, associate professor

Mardenov E.M., doctoral student

Eurasian National University named after L.N. Gumilyov
Kazakhstan, Nur-Sultan, A. Pushkin Ave. 11, emardenov@gmail.com

Annotasion

WSNs are subject to numerous types of threats and attacks. One of which is a wormhole attack. This
article provides an overview of wormhole attack detection methods in WSN, as well as a new optimized
method for detecting this attack. The detection method is based on the removal of the edges of the
wormhole and causes significant changes in the length of the shortest paths between network nodes. The
accuracy of the proposed algorithm is not affected by the number of wormholes.

The longer the wormhole path, the more damage, and easier to detect. Experiments have shown how
the algorithm performs under these conditions by measuring the average number of false positives and
the average number of reviews for these test cases. Tests show the effectiveness of the algorithm. The
number of false positives is relatively low, especially for a perturbed grid and for random placement.

Key words: WSN, wormhole, security attacks, defense mechanism, special network, malicious
node, sensor nodes, string topology, anchor node, directional antenna.
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Abstract.

Recent years have been marked by the development of dairy farming in Kazakhstan. The number of
small farms is growing, but their equipment with modern milking machines remains at a low level. Due
to the lack of total control over livestock, their productivity is decreasing. In addition, poor coverage of
communication networks has a negative impact on the introduction of IoT technologies. However, the
emergence of energy-efficient long- and short-range networks allows the development of devices for
remote digital monitoring of certain livestock production parameters, in this case, associated with milk
yield. The developed device is implemented on accessory board for Arduino Mega, and includes milk
meter on the reed switch, LF RFID tag reader, RFM95W module for data transfer via LoRa protocol
and controller based on Atmega 2560. The device is installed on a mobile milking machine and keeps
track of milk productivity of each milking cow individually. The device has been tested in laboratory
conditions and on a dairy farm. The test results did not reveal any discrepancies in the milk yield
automatically obtained via the LoRa wireless channel and the milk volumes physically measured by the

beaker.

Keywords: Agriculture, Internet of Things, Radiofrequency identification, LoRa, intelligent dairy
farming, automatic method, milk meter, Arduino, ATmega2560

Introduction

Atthe moment we observe a rapid development
of dairy cattle breeding in Kazakhstan. A large
number of imported dairy breeding cattle are
imported into the country. For proper management
of dairy cattle breeding, it is necessary to keep
records of dairy productivity obtained from
these animals. At the same time, recording dairy
productivity is important for both breeding and
non-breeding farms [1].

In Kazakhstan, dairy farms with developed
infrastructure, i.e. those with computerized milking
parlors, occupy only 15% of the total volume of
farms, while the remaining 85% use milking in
milk pipelines or mobile barrels, as they use tied
maintenance in winter and pasture in summer [2].
Dairy cows’ milk productivity is estimated in 305
days of lactation, the recording is possible only
when performing control milking [3].

Small farms often do not carry out control
milking because this procedure is labor-intensive

and the assessment of milk productivity is done
conditionally. With the rapid growth of digital
technology, the widespread adoption of elements
of the Internet of Things (IoT) is taking place
[4]. The agricultural sector of Kazakhstan is also
being improved, but this is mainly characteristic
of large agricultural units, the situation is not the
same for small farms. Small-sized farms located
in rural remote areas are experiencing great
difficulties with the availability of full coverage
by communication networks, and as a result of the
limited autonomy of radio frequency modules.
The analysis of dairy farming shows certain
tendencies for the development of technics for
automation and robotization of technological
processes [5, 6]. The first is the development of
system solutions, which connect all elements of
machines complex on the farm in a single whole.
It allows to control technological chains in an
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automatic mode with optimum parameters and
taking into account information interrelations of
system parts. The second is to improve the design
of individual technical means, units and assemblies
to improve their functional and technical and
technological capabilities. Already today, there
are certain achievements in both directions.
However, for small farms, expensive solutions

Materials and research methods

The proposed solution was related to
agro-industrial IoT, to provide remote digital
monitoring of parameters related to milk yield.
Two wireless communication technologies RFID
and LoRa were used in the system of the device
under development [8, 9].

The developed universal equipment for

such as a robotic "Herringbone parlors" will be
illogical [7]. Here, an inexpensive mobile device
with automatic data collection system is required.

In this regard, the purpose of our work was
to develop an experimental sample (model) of
universal equipment for automatic recording of
milk productivity.

automatic recording of milk productivity made
it possible to measure and record milk yield of
individual cows during each milking. This will
enable farmers using mobile milking machines
to have real-time and strategic data on individual
cow productivity [10].

Automatic recording of milk productivity measures

Identification of cows milk accounting

Data transfer to the
sever

Data processing and
process management
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Figure 1 - General structure of the device implementation stages

Figure 1 presents a generalized structure of
the device, shown the required stages of work,
methods and technologies applied in development.
For successful implementation it was necessary to
solve four main issues: cow identification, milk
yield, data processing and process control, data
transmission via wireless channel.

RFID technology has been used to identify
cows, including ear tags and an RFID tag reader.
For the device under development, as a radio
frequency tag reader, LF RFID module supporting
ISO11784 with a frequency of 134.2 kHz + 1.8
kHz used [11].
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Figure 2 - Milk meter in open condition

A counter with mechanical principle (Fig.
2) used as a device for measuring milk quantity
entering during milking. A valve with a cover
is installed in the working cavity of the counter
base, into which a magnet interacting with the reed
switch is formed. The base of the counter covered
with a glass with outlet fitting. An O-ring used to
seal the meter cavity. Passing milk portions repel
the valve cap, which causes the reed relay to open
[12].

Arduino Mega based on ATmega2560 was
chosen as the controller. It counts the opening time
of the reed through the received pulses. To connect

the Arduino radio modules is supplemented with
a developed expansion board with RFID reader
and data transfer chip via LoRaWAN. RFM95W
module has been selected as a LoRa standard
transceiver [13].

Having determined all the necessary
components and intermediate solutions, a device
for accounting for milk productivity has been
developed. The developed device is a form factor
expansion card for the Arduino Mega, and works
only in conjunction with this controller. Figure 3
shown the schematic diagram of the device.
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Figure 3 - Schematic diagram of the device
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On the basis of VT'1 - VT7 transistors the level
adapters of 3.3V <-> 5V built. This section of the
circuit necessary because Arduino Mega 2560
works with voltage levels 0 - 5V, and RFM95W
module with levels 0 - 3.3V. The Arduino Mega
2560 controller terminals shownas DD1A toDD1G
components. Diodes VD1, VD2 act as indicators.
DD2 was the RFM95W module responsible for
data transmission via the LoRaWAN interface.
The X2 antenna is connected to connector X1,
which operates at a frequency of 868 MHz (LoRa
operating frequency for the region of Kazakhstan).
Reed switch connected to the X3 connector. One
foot of the reed switch is pulled up to the supply
voltage through the resistor R5 to provide logical

signal levels on the D8 foot of our controller, and
the second foot was connected to the ground. Al
is a RFID module. 3 feet used. Two feet were used
for module power supply and one for serial port
data reading. The data is read on the D9 foot of
the Arduino Mega 2560 microcontroller, as it is on
this foot inside the controller that the Seriall serial
port was connected.

Figures 4, 5 shown three-dimensional models
of the accessory board of the device under
development. The LoRa RFM95W module
was located on the bottom of the board. Level
coordination was implemented on the bottom side
of the board.

Classification results for
various root nodes

15

10

. - . .
Figure 4 - Three-dimensional device model. View from above.

Classification results for
various root nodes

15
10

.1 2. A, C £ .
Figure 5 - Three-dimensional device model. Bottom view.

9

The controller work program was written on the basis of the developed algorithm (Figures 6, 7).
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Figure 6 - Structural diagram of the device controller operation algorithm

The interrupt handler
of timer #1

YES

reed switch

the reed switcl
open?

NO

|

Increase the time of
the open state of the
reed switch

Increase the time of
the closed state of the
reed switch

v

Time of the closed
state of the reed
switch=0

st

NO

YES
h

Switching to transfer
mode

O

Figure 7 - Structural diagram of the device controller operation algorithm. Clock interrupt handler
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When power is supplied to the controller,
all device modules were configured. After
configuration, the system goes into standby
mode for data from the RFID module. As soon
as the RFID module returns the tag information,
the system enters the counting mode. In fact,
the system ran an empty cycle until an interrupt
occurs according to timer 1 (Fig. 7). Previously,
the timer was set to operate every 0.01 seconds. In
the interrupt handler, the controller reads the state
of the reed switch, and if it is open, the open time
counter increments, the closed state of the reed
switch is reset. Otherwise, the time of the closed

state of the reed relay were incremented, if it was
closed for more than 10 seconds, the program
gives a signal to change the state and switch to
the processing and data transfer mode. Using
this logic, it is possible to eliminate unnecessary
operator actions to stop the meter. In data
processing and transmission mode, the controller
converts the reed open state time to litres and sends
the data to the server via the LoRaWAN interface.

Figure 8 shown the implemented device
in assembled form, with RFID reader,
LoRa module and antennas installed.

Automatic recording of milk productivity measures
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E RFID removal from the Arduino LoRaWAN
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Figure 8 -Components of the implemented device

Research results

The final device encased in a plastic case,
which houses a platform with a microcontroller
and an expansion module with LoRa transmission
chips and an RFID reader. The device captured

the individual cow's identification number through
an RFID system, compared it with the calculated
yield and sends the data to a server via the LoRa
wireless interface
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Figure 9 - Mobile milking machine with automatic milk yield recording

Figure 9 shown the connection of the device
to the milking machine. The board with the
controller was located in a box with a marked
frame 1. The reed sensor was located in the grey
glass highlighted by the frame.

Several experiments were carried out on the

dairy farm KT "Mambetov m Ko", including
cows with the first milking after calving (Figure
10). Displacement calculations were calculated on
the controller built into the meter, and the result
was transmitted via the LoRa channel to a remote
server.

Figure 10 - Testing the device
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Conclusion

The article was based on the practical
implementation of the device related to IoT and
using radio interfaces to collect and transmit
useful information. The article was based on an
understanding of the principles and advantages
of RFID and LoRa technology. The developed
equipment for accounting milk productivity will
allow to receive automatically data on milk yield
from a separate cow during milking by mobile
devices, which was previously not possible. In
conjunction with the RFID system, the device
created an opportunity to track their productivity.
The use of LoORaWAN network will increase the
service life of the module and give independence
from cellular network coverage.

This development will allow farmers in
Kazakhstan to keep accurate records of milk

productivity, because milk productivity is
influenced by a large number of factors. One of the
most important management is feeding, a decrease
in milk yield indicates incorrect feeding, which in
the future will lead to problems with the health of
cows and animal reproduction. An important point
is the culling of animals, the farmer will be able
to identify low-yielding animals and take timely
measures to repair the herd with more productive
animals.

The present work was performed within
the framework of program-targeted funding
of the Ministry of Agriculture of the Republic
of Kazakhstan, BR06349515 "Transfer and
adaptation of innovative technologies for
optimizing the production processes in dairy farms
of Northern Kazakhstan".
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Abctract
The use of mobile milking machines in dairy farms remains popular. In the near future, a replacement
for robotic systems such as " Carrousel", "Herringbone" and others is not foreseen both on small farms
and for the first milking after calving. As a result, the presented development is relevant and in demand.
The created equipment for automated accounting of milk productivity is a device with a hardware-
software module that collects data on milk yield from an identified cow, performed by a mobile milking
machine, and sends the data automatically via a wireless communication channel. The technological
features of the experimental model of universal equipment for automatic recording of milk production
are the use of a reed switch for milk counting, radio frequency identification and data transmission
using the LoRa protocol with low energy consumption. A control program was written to execute the
developed algorithm. A special Arduino Mega expansion board has been developed for processing RFID
signals and reed switch pulses. The algorithm of work assumes obligatory radio-frequency identification
of the cow before the start of milking, and automatic transmission of data upon its completion. The data
storage server wirelessly sends information about the amount of milk, cow ID, start and end time of
milking. Experimental tests were carried out on dairy farms using mobile milking machines. As a result,
the viability of the proposed solution and its advantages were proved: efficiency and structured data, no
manual logging, flexibility in expanding functionality.
Key words: Agriculture, Internet of Things, Radiofrequency identification, LoRa, intelligent dairy
farming, automatic method, milk meter, Arduino, ATmega2560
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YCTPOMCTBO JJ151 ABTOMATHYECKOI'O YYETA MOJOYHOM IMTPOYKTUBHO-
CTH HA BA3E TEXHOJIOT M RFID ¥ LORA

Baiizyanouu C.B., m.m.n.

Mupmanoe A.B.!, accoy.npogheccop

Cmyxkau O.B.?, npogheccop, 0.m.u.

Hcabexosa C.A.', x.c.-x.H.

'Kazaxckuii acpomexnuueckuil ynusepcumem umenu C.Ceiighyinuna,
Pecnybnuxa Kasaxcman, 010011, 2.Hyp-Cyaman, np./Kenic, 62

2 HayuoHanwhwlil uccie008amenbCKull YHUeepcumen

Bvicwas wxona skoHomuku

Poccuiickaa @eoepayusa, 109028, 2.Mocksa, yn.llokposckuil 6ynveap, 11
mirmanov.arman@gmail.com

[Ipumenenne MOOMITBHBIX TIOMIBHBIX YCTAHOBOK HAa MOJIOYHBIX (pepMax ocTaércs MOmyIsipHBIM. B
6mmKaiiniee BpeMs 3aMeHa Ha poOOTH3MPOBAHHEIE cHcTeMbI THa «Kapycenby, «Enoukay u apyrue He
MIPEeBUINTCSA KaK Ha MaIIbIX (pepMax, TaK U I IEPBOH TOWKH 1mociie oTéna. JTo AeNaeT MpeICTaBIeH-
HYyI0 pa3paboTKy akTyajdhbHOW W BocTpeboBaHHON. Co3maHHOE 000pYI0BaHWE aBTOMATH3HPOBAHHOTO
ydeTa MOJIOYHOW MPOYKTHBHOCTH MPEACTABISET COOOH yCTPOWCTBO C amapaTHO-MPOTrPaMMHBIM MO-
JTyJIeM, OCYIIECTBIISIOIIee cOOp NaHHBIX 00 yA0e ¢ HASHTH(PUIIMPOBAHHOW KOPOBBI, COBEPIIIEHHOM MO-
OMIIEHBIM JOWJIBHBIM aIlllapaToM, U OTIPABKY JaHHBIX B aBTOMAaTHYECKOM PEXXHMeE M0 OeCTIpOBOIHOMY
KaHaJy CBSI3U. TEeXHOJOTMYEeCKHMH OCOOCHHOCTSIMH DKCIIEPUMEHTAIHHOTO 00pasiia YHHBEPCAIBHOTO
000pyIOBaHUS MO0 aBTOMAaTHYECKOMY yUYETY MOJOYHOH MPOJIYKTHBHOCTH SIBJISIOTCS TPUMEHEHHUE Tep-
KOHOBOT'O JIATYHMKA IS TIOACUETa MOJIOKA, PAIMOYACTOTHON HICHTH(HUKAIINH U TIEPeIavun JaHHBIX 110
nporokony LoRa ¢ Huszkum snepronorpedienneM. /s ucnonaeHns pa3paboTaHHOTO ajlropuTMa Ha-
IMcaHa rmporpamma ynpasieHus. PazpaboTana cnenmnanpHas rorata pacumpenust Ha Arduino Mega st
o0pabotku curaanoB RFID n ummynbpcoB repkoHa. ANTropuT™M paboThl TPEAoIaraeT 00s13aTeIbHy0
PaAMoOYacTOTHYIO HASHTH(DUKAIIMIO KOPOBHI 10 Hadasla JOWKH, M aBTOMAaTHYECKYIO OIIPABKY JaHHBIX 110
e€ 3aBeprieHnto. Ha cepBep XxpaHeHHs JaHHBIX 110 OECTIPOBOTHOMY KaHAIY OTHpaBIsAeTcs HHPOPMAIH
0 KOJMYECTBO MOJoKa, ID KOpoBbI, BpeMEHM Hayajga U OKOHYAHHUS JIOMKH. DKCIIEpUMEHTAIbHBIE HC-
MIBITAHUS POBOAMIINCH HAa MOJIOUHBIX (hepMax ¢ MCIOIB30BAaHMEM MOOMIBHBIX JOWJIHHBIX alliapaToB.
B pesynbTare nokazaHa )KU3HECTIOCOOHOCTD MPETTOKEHHOTO PEIIeHUS 1 e€ TPEeNMYIIeCTBa: ONepaTHB-
HOCTb U CTPYKTYPHUPOBAHHOCTh JaHHBIX, OTCYTCTBHE BEJIEHU KypHaJIa B PyYHOM pPEeKHUMeE, THOKOCTH B
pacmmperny (yHKIHOHAIA.

KiroueBble cioBa: celbCKOe XO3SMMCTBO, MHTEpHET Bemied, paanodacToTHAas HIASHTH(UKAITHS,
LoRa, mHTEIIIEKTyalbHOE MOJIOYHOE JKUBOTHOBOJICTBO, aBTOMATHYECKHUH METOJ, CYETYHK MOJIOKA,
Arduino, ATmega2560
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RFID ’KOHE LORA TEXHOJIOTUAJIAPBI HET'T3IHAEI'T CYT OHIMAIJIIT'TH
ABTOMATTHBI ECEIIKE AJIYIFA APHAJITAH KYPbBIJITBI

Batieyanviu C.B. !, m.e.m.

Mupmanoe A.B.!, kayeimoacmulpeinzan npogeccop

Cmykau O.B 2, npogeccop, m.2.0.

Hcabexosa C.A. ', a.-u. 2. K.

IC.Cetighynnun amvinoazer Kazax azpomexnukanvly yHueepcumenti,
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2¥nmmuik sepmmey yHueepcumemi

OKoHomuKa sHcoeapsl mekmedi

Peceii @edepayuscol, 109028, Mackey k., [lokposckuii byrveapsi, 11
mirmanov.arman@gmail.com

Cyt depmanapeiHna MOOMITBAI cayy KOHABIPFBIIAPBIH KOJJaHY TaHBIMal OOJBIN Kalla Oeperi.
JKakpra apana aybsIcThIpy yakpIThl "OTKeHIIeK", "Ispmma" THITi poOOTTaHABIPEUTFAH KYHeNep/ie )KoHe
ne 0acka aybICTBIPY IIaFbH (pepmanapia na, Oy3ayiaraHHaH KeHiH ajFaliKel cayy YIIiH J1e KYTiIMeHIi.
Ocpiran OaiimaHBICTBI YCHIHBUIFAH d3ipjeMe ©3eKTi JKoHe CypaHbIcKa ne. KyphUmFaH ammaparThbik-
OarmapiaMaiblk MOy Oap KYpBUIFBI CYT OHIMIIUTITIH aBTOMATTAaHABIPBUIFAH €CEeTKe ajy >KaOIbIFbIH
YCBIHAIBI, OJT MOOHIIBII cayy aImapaThl )kKacaFaH COMKECTEHIIPIIITeH CUBIPaH cayy Typallbl JepeKTepIi
JKUHAYIBl JKOHE JEepeKTepJli aBTOMATTHI PEKUME CHIMCBHI3 OalijlaHBIC apHAChl OOWBIHINA KiOepyi
JKY3ere achIpaThlH KYPBUIFBI 00BN TaObuIanbl. CyT OHIMIUTITIH aBTOMATTHI €CemnKe aly >KOHIHeri
ombOe0an >KaOIBIKTHIH JKCIEPUMEHTTIK VITICIHIH TEXHOJOTHSUIBIK EpEeKIIeNIKTepl CYTTi ecemTey,
PaAMOKHLTIKTI COUKECTEHIIPY )KOHE SHEPTUSHBI a3 TYTHIHATHIH LoRa XaTTamace! OolbIHIIA AepeKTep i
Oepy YIIiH repKOHABIK JaTYUKTI KOJIIaHy OOJBIN TaObUTabl. O3ipJeHreH alrOpUTM/II OPBIHAAY YIIH
Oackapy Oarmapmamacel skazpurrad. RFID curHammapbl MEH TEPKOH HMITYJIBCTAPBIH OHJLY YIIH
Arduino Mega-ia apHaiibl KEHEHTY TaKTachl jkacaibl. JKyMBIC anropuTMi CHBIPIEI cayy OacTanranra
JEiH MIHACTTI TYpAe PaJuoXKHUUTIKTI COMKECTeHIIPY/Ii )KOHE OHBIH asKTaTybl TYpaJIbl MAIIIMETTEep/i aB-
TOMATTHI TYP/JE TY3eTy i KaMTHIbl. ChIMCHI3 apHa apKbUIBI IEPEKTEP/Ii CaKTay CepBepiHe CYyT MOJIIIepi,
CUBIPJIBIH MICHTU(PHUKATOPHI, CayyAbIH 0acTaiy *oHE asgKTally YaKbIThl Typalslbl aKmapar xidepimesi.
MoOunbai cayy KOHIBIPFBUIAPBIH TainamaHaThIH CYT (epMaiapblHIa SKCIEPUMEHTTIK ChIHAKTap
Kyprizinmi. HoTwmwkeciHme YCHIHBUIFAH INENIMHIH OMIPIICHIIN JKOHE OHBIH apTHIKIIBUIBIKTAPHI:
JEPEKTep/IiH KEJEeNIrT MeH KYPhUTBIM/IBIIBIFG, JKyPHAIIBI KOJIMEH JKYPTri3yAiH 0oaMaysl, (yHKIHO-
HaJIJIbl KEHEUTY Ierl NKeMIUTITT Qe IeH/II.

KinarTik ce3aep: aybur mapyamsiibiFsl, HHTEPHET 3aTTaphl, PAIHOKHULTIKTI colikecTeHaipy, LoRa,
AKBUIIBI CYTTI MaJl IIapyaIlbUIBIFbI, & BTOMATTHI 9/1ic, CYT ecenrerimti, Arduino, ATmega2560
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AHHOTALUSA

B crarbe mpencTaBieHbl pe3ynbTaThl MCCIEIOBAaHUA MO0 00OCHOBAHUIO TEXHOJIOTHYECKOW CXEMBI
KOM6I/IHI/IpOBaHHOI‘O opyauvs s O6pa6OTKI/I nouBsl. McnipITanus IMPOBOJWIIMCH B YCIIOBUAX TUITMYHBIX
1t 30oHb1 CeBepHoro Kazaxcrana. [Ipu BeIOTHEHUH HCCIeI0BAaHUM MPOBOIMIACH TPOBEPKA YEThIpEX
BapUaHTOB TEXHOJIOTUYECKUX CXEM OPYAMs Ha IBYX (oHax (map u cTepHs). B kauecTBe KpuTepwus OreH-
KU TIPUHSTHI KPOIIEHNUE MTOYBbI, TPEOHUCTOCTh 00pabOTaHHON MTOBEPXHOCTH, Cpe/iHee KBaApaTHIecKoe
OTKJIOHEHHE OT 3aJaHHOW TIyOMHBI 00paOOTKH, MOJAPE3aHNUE COPHOW PACTUTEIBHOCTH M COXPaHEHHE
CTCPHHU. HOJIy‘IeHBI 3aBUCUMOCTHU BJIMAHUA CKOPOCTU ABUKCHHUA U BAPUAHTOB TEXHOJIOTMYCCKUX CXEM
Ha arpoTeXHUYCCKHE MTOKA3aTEeNN BBITIOJIHEHHS TEXHOJIIOTHYECKOT0 Ipoliecca 00paboTKH ouBkI. [1o pe-
3yJbTaTaM MPOBECHHBIX UCCIEIOBAaHUI ONpeiesieHa pallnoHaIbHas TEXHOJIOTHYECKast CXeMa OpyAUSIM
oOecrnieunBaroIas BHIMOJIHEHUE TEXHOJIOTHYECKOTO MPOIecca B COOTBETCTBUN C UCXOIHBIMHU TpeboBa-

HUSMH Ha 6a30BbIE MAITMHHBIE TEXHOJIOTHUECKHE OTNIepallny.
KioueBble cjioBa: KOMOMHUPOBAHHOE OpY/IHE, TEXHOIOTHYECKasi CXeMa, 1ap, CTEPHsl, KPOIIICHUE

MOYBBI, COXPAHHOCTH CTEPHH, TPEOHUCTOCTb.

Beenenue

[IpaBUILHBIA BEIOOP TEXHOJOTHH O0PabOTKH
MMOYBBI B KOHKPETHOM TIOJie CeBOOOOpOTa — 3TO
Ba)XHBIM pe3epB MOBBIIICHUS YPOKAHOCTH CEJlb-
CKOXO3STHCTBEHHBIX KyIbTyp. Takume oOpaboTKH
PETyIUpPYIOT TJIOTHOCTH IIOYBBI, OOECTIEYUBAIOT
JydIlee BIUTHIBAHUE TaJBIX BOJ, 3a/I€JKy CEMSH
COPHSIKOB B TMOBEPXHOCTHBIA clioi. Kpurepuem
HEOOXOAMMOCTH 00paOOTKH MOKET CITYKHUTH Pa3-
HUIIA MEXJy €CTECTBEHHOH ITOTHOCTHIO TTOYBBHI
Ha y4acTKe€ W ONTUMAJIbHO JOMYCTUMOW JJid TOU
WA UHOW KyNbTYpHl. Ecim 9TH mmokaszarenu Onms3-
KH, TO JTOTIOJHUTEIBbHBIE 00pabOTKH KOPHEOOH-
TaeMoTO CJI0s1 Heobs3aTenbHBl. CyIIecTBYrOmas
CHUCTEMa TEXHOJIOTHH 1 MaruH [ 1], 1u1st OCHOBHOM
00pabOTKH TIOYBHI 1O Pa3IUIHBIM (OHAM, PEKO-
MEHAYyeT HECKOJbKO MAIIUHHBIX TEXHOJIOTHIA,
KOTOpBIE MTPeyCMAaTPUBAIOT OTBATBHYIO WK 0e3-
OTBAIBHYIO 00pabOTKy KOPHEOOWTAeMOTO CJIOS
Ha Tiyomuny 16-20 cM. OmHaKo HMCHOJIB30BAHHE
MalIMHHO-TPAKTOPHBIX arperaToB C OJHOOIEpa-
LMOHHBIMHY CTICIIHAIN3UPOBAHHBIMI MAITUHAMHA 1
MHOTOKPATHBIE TIPOXO/IBI UX TI0 TTOJTI0 TIEPEyTIOT-
Hsat0T okono 60% oOpabareiBaemoit Turomamu. K
TOMY K€ OJTHOOTIEPAIMOHHBIE MAITUHBI YacTO HE

MO3BOJISAIOT TOJHOCTBIO 3arpy3uTh CKOPOCTHBIE
SHEepProHaCHIeHHbIe  TpakTopa. IIpumeHenue
KOMOWHHMPOBAaHHBIX arperatoB M MallHH COKpa-
[IaeT KOJIMYECTBO Mpo-x0/10B MTA 1o oo, CHU-
’aeT TPy/0Bble U MaTepHajbHbIe 3aTpaThl [2,3,4].
Bricokast 3)eKTHBHOCTE UCTIONIL30BaHUSI KOMOU-
HUPOBAHHBIX OPYJUH WM BHEAPEHHE HOBBIX TEX-
HOJIOTUH BO3/ENBIBAHUS CEIbCKOXO35ICTBEHHBIX
KYJIBTYp CIIOCOOCTBYET YBEIMYEHHIO MX TPHMe-
nenus B CIIA, Kanane, ['epmanun u Poccun.
AHanu3 Hay4yHO-TEXHWYECKOH JIUTepaTyphbl
MO3BOJISIET CJIENaTh BBIBOJI, YTO MPH ITOYBO3AIIUT-
HOU cHcTeMe 3eMuleAenus, Al oOpaboTku mapa
U cTepHeBBIX (Po-HOB Hambonee SPPEKTUBHO HC-
MOJIb30BaTh IIMPOKO3aXBaTHBIE KOMOWHHPOBAH-
HBIC OpYyIUsl COCOOHBIE 3a OJIMH MPOXOJI arpera-
Ta BBIIIOJHUTH HE MEHEE TPeX TEXHOJIO-THYECKUX
onepammii (Cwmapara, Ileracyc, AIIK-7,2). Uc-
MOJIb30BAaHUE ITUX MAIIUH IO3BOJIUT TOBBICHTH
MIPOM3BOAUTEIBHOCTh arperaToB, COKPaTUTh J0
MUHUMYMa pa3pblB MEXKIY MPOBEICHHEM TEXHO-
JIOTMYECKUX Olepaluil U BO3JAEHCTBUE JBUKUTE-
Jiell TpaKTOpOB Ha MOYBY, YTO JaCT BO3MOKHOCTb
COXPaHUTH BJIAry B MOYBE M MPEJOTBPATUTH BO3-
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HUKHOBEHHME TPOIECCA PACTIBUICHUS BEPXHHUX U
MEepeyINIOTHEHHE HIKHHUX CIIOEB IMOYBHI HAa BO3-
JeNbIBaeMbIX Itomaasx. Hapany ¢ mepedncien-
HBIMH TTOJIOKUTEIBHBIMU TIOKa3aTeNIs MU pabOThI
KOMOMHHPOBAHHBIX arperatoB pa3pabOTaHHBIX B
I'epmanuu u Poccum Bce OHU UMEIOT CYIIECTBEH-
HbIE€ HEJIOCTATKH TaK, KaKk pa3pabaThIBAJIUCH U HC-
MBITBIBAINCH B TIOYBEHHBIX ycioBusx Cubupu u
nenTpanbHoit EBpomer [5,6,7,8]. M3BecTHO, 4TO
MOYBEHHO-KIMMaTH4Yeckue ycioBusi CeBepHOTO
Kazaxcrana 3Ha4MTEIHHO OTIMYAIOTCS, MOITOMY

MartepuaJibl 1 MeTOAUKA HCCIeI0BAHUMN

Ha ocHoBanum ananusa Hay4YHO-TEXHUYECKON
U TIATEeHTHOM JINTEpaTyphl YCTa-HOBJIEHO, YTO B
MPAaKTUKE MHMPOBOTO CEIbXO3MAIIMHOCTPOSHUS
UCTIOJIB3YIOTCS YeThIpe OCHOBHBIE TEXHOJIOTHYe-
CKHE CXeMbl KOMOMHUPOBAHHOTO opyausi. [losTo-
My Tpd OOOCHOBAHUHU TEXHOJOTHYECKOH CXEMBbI
MIPOBOJIMIIACH TIPOBEPKA YEThIpEX BapUaHTOB TeX-
HOJIOTHYECKHUX CXEM IPEICTaBICHHbIX Ha PUCYH-
ke 1.

Cxema | — Ctpenpuatsie paboune opratsl 1 ¢
mupuHON 3axBara 480 MM yCcTaHOBIIEHHBIE B J[Ba
psina, aucKkoBble padoune opranbl 2 (@ 450 mm,
YCTAHOBJIGHHBIE B OJIMH DsNl), NMPUKATHIBAIOIINN
KaToK 4 (MPYyTKOBBIH, AByx0apabaHHOTO TUTIA).

Cxonra ] Cxoagy 2

MOJIy4UTh TpeOyemMoe KadecTBO 0OOpabOTKu Ha
CpCAHUX U TSAXKECIBIX IO MEXaHUYCCKOMY COCTa-
BY MOYBAxX MpHU CpeiHei TBepAoCcTH o0pabdaThiBa-
emoro cios 3,0-3,5 MIla u Baaxknoctu 10-12%
MPaKTHYECKH HEeBO3MOXkHO. [ToaToMy mpobiiema
pa3paboTKu KOMOMHUPOBAHHOTO OPYIHS aJarTH-
POBAaHHOI'O K 30HAJIbHBIM IMOYBCHHBIM YCJIIOBHUAM,
CIOCOOHOTO YCTOWYMBO BBITIOJIHATH TEXHOJIOTH-
YECKHUU TIpoIlecc OCHOBHOU 00paboTKu ¢ Tpebye-
MBIM Ka4€CTBOM SABJIACTCS aKTyaHBHOﬁ.

Cxema 2 — CtpenpuaThie pabouune oprausl 1 ¢
mupuHON 3axBaTa 480 MM yCTaHOBJICHHBIC B JIBa
psnma, TUCKOBBIE paboume oprausl 3 (O 450 mwm,
YCTaHOBJIICHHBIC TIONApPHO, IOJI YIJIOM OTHOCH-
TEJTBHO APYT K APYTY), MPUKATHIBAIOIINI KaTOK 4
(TIpyTKOBEIH, TByX0apaOaHHOTO THTIA).

Cxema 3 — CtpenpuaThie paboumne opransl 1 ¢
mupuHOHN 3axBaTa 480 MM yCTaHOBJICHHBIC B JIBA
psnma, TUCKOBBIE paboume oprausl 2 (O 450 mwm,
YCTaHOBJICHHBIC B OJIMH PsiJ).

Cxema 4 — CtpenpuaThie paboune OpraHbl 1
¢ mmpuHO# 3axBata 480 MM, YCTaHOBJICHHBIC B
IIBa psifa, MPUKATHIBAIOMINN KaTOK 4 (TIPYTKOBEIH,
nByx0apabaHHOTO THTIA).

Clrewn 3

Ceata 4

1 — CrpenbuaTsie paboure opransl ¢ IUPUHOH 3axBata 480 MM; 2 — ECKOBBIE paboune opransl 2 (O

450 MM, yCTaHOBJICHHBIC B O/IMH psif); 3 — IMCKOBbIE paboune oprausl (¥ 450 MM, yCTaHOBIICHHBIE

MOMAPHO, O] YIJIOM OTHOCUTENBHO APYT K APYTY); 4 — MPUKATHIBAIONINI KaTOK (TIPyTKOBBIH, TBYX-
0apabaHHOTO THUIIA).

Pucynok 1 — BapraHTBI TEXHOJIOTHYIECKHUX CXEM

OCHOBHBIMH ~ OLICHOYHBIMH  TOKa3aTeJsIMU
IIPU arpOTEXHUYECKOH OLEHKE TEXHOJIOTMYECKUX
cXeM OBLTH MPHUHATHI KpOLIeHne 00padaThIBaeMo-
'O CJI0s1, TOJIPEe3aHue COPHBIX PACTEHUI, COXpaHe-
HUE CTEPHH Ha TIOBEPXHOCTHU, YCTOMUYMBOCTh X012
o riyonHe 00paboTKH M rpeOHUCTOCTh 00pado-

TaHHOW MoBepXHOCTH. [IpoBepka BapaHTOB TeX-
HOJIOTHYECKHX CXeM KOMOMHHMPOBAHHOTO OpYIHs
U1l OCHOBHOHM 00pa0OTKH MOYBBI MPOBOJIUIIACH HA
71a00paTOPHO-TI0JIEBO yCTAaHOBKE INpEICTaBIICH-
HOU Ha pUCYyHKe 2.
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Pucynox 2 — O6muii Bu1 1ab0paTOpHO-TIONEBOI YCTAHOBKH

CpoKu MpoBeACHUS UCCIEIOBAHUHN, HA Mapo-
BoM (one 24 utons —10 aBrycra, Ha cTepHe 25 aB-
rycra — 3 ceHT0ps. @oH monst — nap. [louBeHHbIC
YCJIOBHUSI B IEPUO TPOBEICHUS UCCIIEIOBAaHUH Xa-
PaKTEepU30BAIUCH CPEAHUMH 3HAYCHUSIMU BIIaX-
Hoctu — 26,3 %, TBepaoctu — 1,4 Mlla, minoTHOCTD
— 0,9 r/cm3, B cnoe 0-20 cm. Do o — cTepHS

Pe3yabTaThbl Hecae10BaHUM

HccnenoBanus mokasani, 4TO C yBeTUICHHEM
CKOpPOCTH JIBMDKEHUS B mpene-iax 1,6-2,5 m/c, B
COOTBETCTBHHU C PUCYHKOM 3a ((poH map) Kpoiie-
HUe 00pabaThIBaEMOro CI0s, 0 BCEM BapUaHTaM
TEXHOJIOTMYECKHX CXeM Bo3pacTaeT. Ha wmccie-
JlyeMbIX DPEXKUMaXx JBIKECHHUS arperata MaKCH-
MaJbHOE PhIXJICHHUE, Ha 1apoBoM Qoue, 76-84 %
(dpakiuii pazmepomM MeHee 25 MM TOJIY4YeHO MpU
WCTIONB30BAHUU TEXHOJOTHYECKOM cxembl 1. He-
CKOJIbKO HIKE KpOlLIeHHE 00padaThIBAEMOT0 CIIOS
1ouBkI (74-80 %) Moyiy4eHO MpH UCTIOIb30BAHUN
TEXHOJIOTHYECKOW cXeMbl 2. MHHHUMAaNIbHOE Kpo-
menue noussl 70-76 % obecnieunBana cxema 4.
Pesynbrartel  mMccnegoBaHMW  TEXHOJOTMYECKHUX
cxeM 3 u 4, mokasajau, 4To NMpHU JaHHBIX [TOYBEH-
HBIX YCJIOBHSIX OHHU oOecrieunBatoT 72-79 u 70-77

K% o Ao
A /%/? -
n---r-.ﬂ-_/’——" N
s B 4
Al
1.R 1.4 23 2.5 8 v
a) pon-map

MIIEHNLBI, TPEThS KyJNbTypa nociue napa. Coctod-
HHUE TIOYBEHHOTO ¢10s1, Ha riryouHe 0-20 cM xapak-
TEpPU30BATIOCH CPETHUMH 3HAYEHUSIMU BIa)KHOCTU
nouBsl 5,7%, TBepaoctu 3,1 MIla u nnotHoCTH
1,3 r/cm3. I'myOuna xona CTpesibdaThix padounx
oprasoB 14-16 cm, TUCKOBBIX 5-6 cM.

% PBIXJICHUS TTOYBbBI COOTBETCTBCHHO, B 3aBUCH-
MOCTH OT CKOPOCTH JIBHIKCHUSL.

HccnenoBanus Ha cTepHEBOM (OHE TIOKA3aIH,
4YTO C YBCJIMYCHHUEM CKOPOCTU IABHKXCHHA arpe-
rara ¢ 1,7 o 2,8 M/c KpoOIIIEHHE MOYBbI, 110 BCEM
UCCIIeyeMbIM CXe-MaM, yBenuuuBaetcs. OjHa-
KO Ka4eCTBO KPOIICHHUS TOYBBI, [0 CPABHEHHUIO C
napo-BeIM (hoHOM, cHH3MWIOCh. HambGoree BbICO-
KO€ KauecTBO KPOILICHHUsSI 00pabaThIBAEMOro CIIOSI
59-68 %, B cooTBeTCTBUH C pHCyHKOM 30 (don
crepHsi), obecrieunBaeT cxema 1. MuHHMaIbHOE
KadecTBO Kpomenuss 49-56 %, oOecrieunBaeT
cxema 4. Bce ocranbHble cXxeMbl 00eCTIeYUBaIOT
KpOILIIeHUe MoYBHI B npenenax 53-61 % ¢pakuunit
MeHee 50 MM.

1.4 a2 25 F oo

0) ¢poH-cTepHs

Pucynok 3 — BausiHre CKOpPOCTH ABHKEHUS arperata U TeXHOJIOTHYECKOH CXeMbI OpYAUS Ha KpolIe-
HUE TIOYBHI (Pppaknuii 10 25 MM — map, 10 50 MM — CTEepH:I)
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Takum 00pa3zomM, HEOOXOIUMOE KauecTBO Kpo-
IICHUS TOYBBI, B COOTBETCTBHHM C HCXOIHBIMH
TpeboBanusiMu [9], pebsBIIEHHOE K 00paboTKe
napa, He menee 80 % ¢pakuuit 1o 25 MM, o0e-
CIICYMBAIOT CXeMBI | U 3 HA CKOPOCTH JIBIKCHUS
arperara 2,2-2,5 m/c.

[Ipu obGpaboTke cTepHEBBHIX (POHOB Kpolie-
HHE TOYBBI JOKHO JocTturath He meHee 60 %
(dpaxiuu 10 50 mM. Takol mokaszaresb KpOIICHUS
MOYBBI JIOCTUTACTCS CXeMOU | Ha CKOPOCTH JIBHU-
xenust 1,8-2,8 M/c, a cxeMoit 3 Ha CKOPOCTH JIBH-
kenus 2,7-2,8 m/c.

Ornenka mokazaTesield yCTOWIUBOCTH XO0/1a 0
rIyOuHe 00pabOTKU ¥ IPeOHU-CTOCTH 00padoTaH-
HOW MOBEPXHOCTH MPOBOAMIACH HA TEX KE y4acT-
Kax 4TO U KpO-IICHUE. AHAJIN3 PE3yJIbTaTOB I0-
JICBBIX MCCJICIOBAHUI HA apOBOM (POHE IOKa3all,
YTO C U3MCHEHHUEM CKOPOCTH JIBHIKEHHUSI arperara,
B COOTBETCTBUU C PHUCYHKOM 4a, TpeOHUCTOCTh
00pabOTaHHOW TMOBEPXHOCTH IO BCEM CXeMaM
yBenuuuBaetcs. [Ipu 3ToM HauOONBLINE TOKa3a-
Tenh TpedHucTOCTH 5,7-6,2 CM MMeeT cxema 3, a
MHMHHU-MaJlbHOE 3HaueHue 3,5-4,0 cMm obecrneuu-
BaeT cxeMa 1. DTo MOXKHO OOBSICHUTH TEM, YTO B
cXeMe 3 He MCIIOJIb30BAJICS MTPUKATHIBAIOIIMIA Ka-
TOK, YTO MOATBEPXKIAIOT IMO-TYYCHHBIC JaHHBIC.
['pebHUCTOCTH TOBEPXHOCTH TONA y cXeM 1, 2 u 4
HAXOJUTCS B Ipenenax 3,7-5,2 cM U B CpeITHEM Ha

'l_.- C;H 3
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1-2 cM HUKE, YEM Y CXEMBI, B KOTOPOU HCITOJIB30-
BaHUE MPHUKATHIBAIOLIETO KaTKa HE MpeaycMaTpu-
Bajioch. HemanoBakHBIM (hakTOpPOM, OTIpEIeIsito-
UM Ka4de€CTBO BBIIIOJIHEHHUA TEXHOJIOTHYCCKOI'O
mpoliecca, SBJISIETCS YCTOHUMBOCTh X0/1a OpYIus
no riyoune obpaborku. [losTomy mpu BeIOOpE
paIoHaNbHOM CXeMBbl PACCTaHOBKU pabovNX Op-
TaHOB Ha paMe Opyaus ONPEACISIIOCh CPeHEKBa-
JpaTHYecKoe OTKJIIOHEHHE PabO4YMX OPraHoB OT
3aJlaHHOM T1yOuHBI 00paboTKH. CorjiacHO UCXO/I-
HBIM TpeOOBaHUSIM Ha 0€30TBAIBHYIO 00pabOTKY
MOYBBI, [TpH TITyOrHE 00paboTKH 8-15 cM, cpeane-
KBaJ[PaTHUECKOE OTKIIOHEHHUE JI0JKHO COCTABIISITh
+2.0 cm.

YCTaHOBIEHO, YTO IPH YBEJIWYEHUU CKO-
poctu ABWKeHus arperara ot 1,6 1o 2,5 m/c uz-
MEHECHUE CPEJHEKBaIPAaTHUECKOIO OTKIOHECHUS
rIyOUMHBI 00paOOTKH IO a0CONIIOTHOH BEIMYMHE,
B COOTBETCTBUU C PUCYHKOM 40, 10 BCEM cXeMaM
coctaBisiioT 0,2-0,3 cM ¥ HaxomsITCS B Ipenenax
omuOKu onbITa. MUHUMAalIbHOE 3HAYEHUE Cpe/IHE-
KBaJpaTUIECKOro oTKIoHeHus +1,2-1,4 cm umeet
cxema 4, a makcuMaibHoe +£1,6-1,7 cM cxema 3.
HpI/I 9TOM CJICAYE€T OTMCTUTDL, YTO BCC CXEMBI 110
YCTOMYMBOCTH XOAa pabOYMX OpPTraHOB COOTBET-
CTBYIOT MCXOJIHBIM TPeOOBaHMSM JIJIS 3aJJaHHON
rITyOUHBI 00pabOTKH.

¥, o
18
16 —r 2
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e . )
1
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Pucynox 4 — BausiHre CKOpOCTH IBHKEHUS arperata U TeXHOJIOTHYECKOH CXeMbI OPYAUS Ha BBICOTY
rpebHeil (a) U CpeHeKBaApaTHUECKOE OTKIIOHEHHE TITyOnHBI 00padoTku (0) (dhoH-map)

WccnenoBanns mpoBefeHHbIE HA CTEPHEBOM
(hoHE TMOK3a)IM, YTO XapaKTep H3MEHEHUs Tpeo-
HHUCTOCTH 00pabOTaHHOM TOBEPXHOCTH M CPEIHE-
KBa/IPAaTHYECKOTO OTKIIOHEHUS TITyOUHBI 00padoT-
KM Heu3MeHuscsl. OJHAaKO 3HAYEHUs MOKa3aTenen
M0 aOCONIOTHON BENTMYMHE HECKOJIBKO BBINIE, B
CIIEICTBUM WM3MEHEHHUS TOYBEHHBIX YCIOBUH U
CKOPOCTH JIBHYKCHUSI.

YCTaHOBJIEHO, YTO C YBEITMYEHHUEM CKOPOCTHU
IBIDKEHUs arperata ¢ 1,7 mo 2,8 m/c, B COOTBET-
CTBUH C PUCYHKOM 5a, TpeOHUCTOCTh 00padoTaH-
HOM TMOBEPXHOCTH YBEIUYNBACTCS HE3HAUNTEINb-
Ho. ITo BceM BapuaHTaMm cXeM, KpOME€ CXEMbl 2,

yBeNIH-4eHne TPeOHUCTOCTH 00paboTaHHOU IT0-
BepxHOcTH Haxoautcs B npenenax 0,3-0,5 cm, y
CXeMBI 2 TpeOHUCTOCTh yBennuuBaeTcs Ha 1,3 cm,
MPY ATOM POCT TTOKa3aTeaeid HOCUT JIMHEHHBIN Xa-
paktep. MI3MeHeHne cXeMbl paCCTaHOBKH padOUmX
OpPraHOB TaK € OKa3bIBaeT BIMSHNE Ha TPeOHU-
CTOCTHh 00pabOTaHHON MOBEPXHOCTH. MUHUMAITh-
HyT0 TpeOHUCTOCTH 3,8-5,2 cM obecrieunBaeT cxe-
Ma 1, a MmakcumanbHyro 6,0-7,5 cM, cxemsl 2 1 3.
CornacHO MCXOIHBIM TPeOOBaHMSAM Ha 0a30BYIO
TEXHOJIOTHYECKYIO omnepaiuio (6e30TBanbpHas 00-
paboTKa TOYBHI) TPEOHHCTOCTH 00pabOTaHHOM
MTOBEPXHOCTH HE JOJDKHA TMPEBHIIIATH O CM.
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PucyHok 5 — BiusiHMe CKOpOCTH JABMKEHUS arperata U TeXHOJIOTHYECKOH CXEMbI OpYIUsl Ha BBICOTY
rpebHeii (a) U CpeHEKBaIPATHUECKOE OTKIIOHEHHE TITyOuHbI 00padoTku (0) (hoH-CcTepH)

Pe3ynpTaThl ONMBITOB MOKA3bIBAIOT, YTO HMC- KJIOHEHHUIO TNTyOMHBI 0OpabOTKH COOTBETCTBYIOT
XOAHBbIE TpeOOBaHUS MO IPEOHUCTO-CTH 00pado- HCXOA-HBIM TPEOOBAaHHUAM Ha 0Aa30BbIC MAIIMHHBIC
TAHHOM MOBEPXHOCTHU BBIMOJHSIIOT TEXHOJOTHYE- TEXHOJOTMYECKHE OINEpalul «KyJIbTHBALUSLY U
ckue cxembl | u 4. Ilpu cpenneit rmyOune xofga «0Oe3oTBanbHAsi 00pabOTKa MOUYBBIY.
pabouux opranoB (14,8 cMm) cpeaHekBagpaTHye- I[Ipu  mpoBemeHnn  1abOPATOPHO-MOIEBBIX
CKO€ OTKJIO-HEHHE IIyOMHBI 00pabOTKHM C yBe- HCCIEIOBAHUH IO ONPEACNICHUIO BIUSHUS TEX-
JUYEHUEM CKOPOCTH [JBMKEHHS BO3PACTAET BO HOJOTMYECKOH CXEMbl Ha MOJpe3aHHe COPHOH
BCEX HCCIEIYyEeMBIX CXeMaX PacCTaHOBKHM Pad0O- pacTUTENBHOCTH, CpeAHss TIiyOuHa 00paboTKU
yux opraHoB. HamOosbliee cpenHeKBaapaThie- CTPeIbYaThIMHU JIalaMH Ha HAapoBOM (DOHE COCTaB-
CKO€ OTKJIOHEHHE ITyOuHBl 00paboTKu nmoiydeHo Jjsa 15,2, Ha crepHe 14,8 cM, a TUCKOBBIMHU pa-
IIPU MCIOJB30BAaHUM CXEMBbI 3, a MUHUMalbHOe OouyrMHM opraHamu 7,2 U 6,4 cM COOTBETCTBEHHO.
— cxeMmbl 4 (pucyHok 50). YBenuuenue ckopoctd IIpu 3TOM CKOpOCTH JBMKEHHS arperara Haxou-
JBWOKeHUs arperata ¢ 1,7 no 2,8 m/c moBbIiaeT Jsack B npenenax 2,3-2,5 u 2,6-2,8 m/c.
CPEAHEKBAJPATHYECKOE OTKIOHEHHE, y CXEMBI 3, PesynpTarel nccnenoBaHui MOKa3and, YTO B
c22n027cm,aycxemsl 4 ¢ 1,5 10 1,7 cm. 3a- 3aBUCHUMOCTH OT TEXHOJIOTMYECKOM CXEMBI Kaue-
BHCHMOCTb HM3MEHEHHUS CPEIHEKBAJPAaTUUYECKOr0 CTBO MOJPE3aHMs COPHBIX PACTEHUN M3MEHSIETCS.
OTKJIOHEHHsI TJIyOMHBI OOpabOOTKM OT CKOPOCTH YCTaHOBIEHO, 4TO Ha 00paboTKe mapa Jiyuliee
JIBUKEHUSI HOCHUT JIMHEMHBIN XapakTep, KOTOPBI  KadecTBO MOJPE3aHHs COPHOM pacTUTEIbHOCTH, B
COXpaHsIeTCsl BO BCEX MCCIEAYEMBIX cxeMmax. Mc-  COOTBETCTBHM C PHCYHKOM 6, o0ecreunBaeT cxe-
XOAHBIMU TpeOOBaHUSAMH Ha 0a30ByI0 TexHoJoru- Ma 1. CryomHas o6pa0oTKa MOUBbBI CTPENbYaThl-
YecKylo ornepanuio (6e3oTBanbHas 00padoTka Io- MU PadOYMMHU OpraHaMu, KOTOPBIE YCTaHOBIICHBI
YBBI) YCTAHOBJECHO, YTO CPEAHEKBAIpPAaTHMYECKOE Ha paMe OpyAMs ¢ me-pekpeitTueM 50 MM Mexay
OTKJIOHEHHE TJIyOWHBI OOpabOTKM HE [OJDKHO CMEXHBIMH pPadOYMMHU OpraHaMu, MO3BOJISET MO~
npeBblmath + 2 cM. CpeqHEKBaJpaTHUECKOE OT- pe3aTh BCE COPHBIE PACTEHMsI, HAXOJAIIMEcs Ha
KJIOHEHHE TNTyOMHBI 00pa-00TkU B mpenenax = 2 riryOuHe oOpabotku. /luckoBeie paboune opraHbl
cM obecrieunBaroT cxemsl 1, 2 u 4 (pucyHok 50).  yCTAHOBJICHBI 3a CTPEIbYaTHIMH JIAIAMHU B OJAUH

Takum 00pa3om, yCTaHOBJIEHO, YTO Ha 00pa- psiA C PacCTOSIHHEM MexAy auckamu 175-180 mm
0OTKe MapoBBIX M CTEPHEBHIX (HOHOB, cxeMbl 1, 2 u yriom ataku 20-22 rpagyca. OHH HOApE3a0T
n 4 1o mokaszareisiM IpeOHHUCTOCTH 00paboTaH- COpHAKM Ha rIyOumHEe 6-7 CM M HapylIAIOT CBS3b
HO MOBEPXHOCTHU U CPEAHEKBAAPATHUECKOMY OT- KOPHEBOM CHCTEMBI PACTEHHSI C TOYBOM.
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P HNCYHOK 6 — BiusiHre TEXHOJIOTHYECKOM CXEMBI opyaus Ha Ka4CCTBO MOAPC3aHUs
COpHOﬁ PaCTUTCIILHOCTHU

JIByx0apabaHHBIII TMPHUKATHIBAIOIIMNA KaTOK
YaCTUYHO BBIYECHIBACT COPHSAKH, KOTOPbIE HAXO-
JSITCS. B IOBEPXHOCTHOM CJIO€, B 30HE JCHCTBUS
MPYTKOBBIX Pa0OYMX OPTraHOB, MPU 3TOM KaTOK
CO3/IaeT PBIXIIYIO MOBEPXHOCTh, TIIyOMHOW 10 5
CM, TIPH KOTOPOH NPHKUBAEMOCTb PACTCHHUI paB-
Ha Hy0. [ToaToMy TexHOIOrHUecKas cxema ¢ Ta-
KO paccTaHOBKOW pabounx OpraHoB oOecrieuu-
BaeT 100 % yHHMUYTOXKEHHE COPHBIX pacTeHUH Ha
3a/laHHOM TIyOnHe 00paboTku. TexHomormueckas
cxema 2 obecrieunBaeT noapesanus 98 % copus-
KOB. YXYALICHUIO Ka4eCTBa MOJPE3aHUSI COPHBIX
pacTeHuii, B cxeme 2, criocoOCTBYeT MapHOe pac-
MOJIOKECHUE TMCKOBBIX pabounx opranos. Kak u B
cxeme 1, nuckoBble pabouue opraHbl pacroyiokKe-
HBI 3@ CTPEJIbYATBIMHU JIallaMH, OJHAKO yCTAaHOB-
JIEHBI OHU TNONAPHO Ha CTOMKE ¢ yrioMm ataku 18
rpaj. Kaxnaas. Paccrosnue Mexay cToHKamMH Auc-
KOBBIX Map Haxoaujoch B npenenax 750-760 mwm,
3TO CIOCOOCTBOBAJIO TOMY, YTO MEXKIY CEKIHs-
MH JHCKOB OCTAaBAJINCh HeoOpaOOTaHHBIC ydacT-
KM, nosiockl mmpuHoit 200-250 MM, Ha KOTOpBIE
YKJIaJpIBAJIaCh 1OYBA, OTOPOIICHHAS JUCKOBBIMHU
pabouumu opraHamu. OTO CHOCOOCTBOBAJIO CO-
XpaHe-HUIO U MPHKUBAEMOCTH, Ha 00paboTaHHOM
y4JacTke, 2 % COpHBIX pacTeHUH.

[IpoBeneHa omeHKa CyIIECTBEHHOCTH pa3HH-
(bl BEIOOPOYHBIX CPEAHUX MO t- KkpuTepuio. OHa
rokasana, 4To npu 5- Tu % ypoBHE 3HaYMMOCTH
Pa3HOCTh CpenHuX 3HaueHui cxem 1 u 4 0Oib-
1Ie YeM HauMEHbIee CyIIECTBeHHOE pa3Hoe d >
HCPO,5 (3,9 > 0,7). Koraa pa3sHOCTh MEXY Cpeji-
HUMH 3HA4YEeHUSIMM IIOTAJaeT B 00JacTh Cylie-
CTBEHHBIX Pa3JINuMi, OHAa IPU3HACTCS 3HAUUMON.

CHmwkeHME KadecTBa IIO/APE3aHUsl COPHBIX
pacTeHHil y OCTaJbHBIX CXEM MOXKHO OOBSICHUTH
OTCYTCTBHEM OJHOTO HJIM JIByX BHAOB PadO4MX

OpPTaHOB BXOJALIMX B KOMOMHALUIO pabounx op-
raHoB cxembl 1. OTCyTCTBHE NPUKATHIBAIOILETO
KaTKa B TEXHOJOIMYECKOH cXeme cIocoOCTBYET
CHIIKCHHUIO YCTOMUMBOCTH XOJa OpYIUs MO TIIy-
OmHe 00pa0OTKH, UTO TAaK)KE BIMSET Ha CHIDKEHUE
KadecTBa MOApe3aHHs COPHbIX pacteHuil. [lox-
TBEPXK/ICHHE TOMY MPOLEHT MOJIPE3aHUsI COPHBIX
pacTeHui Ipu UCIIONb30BAaHUU CXeM 3, 4.

[IpoBenenune wuccienoBaHUl Ha CTEPHEBOM
(oHe moKaszasna, 4TO BCE HCCIEAYE-MbIE CXEMBI
00ecreurBalOT IOJHOE YHHUYTOXKEHHE COPHOM
pactutenbHOCTH. TakuM 00pazoM, pe3yibTaTbl
HCCIIEIOBAaHNH TOKAa3bIBAIOT, YTO IOJIHOE IMOIpe-
3aHUE COpPHBIX PACTeHHH, HA MapoBOM (OHE, 3a
OJIMH MPOXOJ arperara o0ecrneunBaeTcs MpH pac-
CTaHOBKE pabounX OPraHOB IO TEXHOJIOTUYECKOH
cxeme 1. Ha ctepHeBoM (oHe mosiHOE YHHUTOXKE-
HHE COPHOW PacTUTEIBHOCTU O00ECIIEUMBAIOT BCE
HCCIIETyEeMbIE CXEMBI.

OnHUM M3 DJIEMEHTOB IOYBO3AIIUTHOM CH-
CTEMBI 3€MJIC/ICNNS B PallOHaX IOJ-BEPKEHHBIX
BO3HUKHOBCHHIO BETPOBOM APO3HMHM SIBIISETCS CO-
XpaHCHHWE Ha IOBEPXHOCTH MOJSI MOXHHUBHBIX
octaTkoB. COTJacHO CYIIECTBYIOLIMM PEKOMEH-
JauusM Ha MPOBEICHHE OCHOBHOM 0€30TBalib-
HOW 00pabOTKM MOYBBI, COACPKAaHUE MOKHUBHBIX
OCTaTKOB Ha 00pabOTaHHON MOBEPXHOCTH JOJIK-
HO ObITH He MeHee 60 % ot ucxoanoro. [Iposepka
BIIMSIHUSI TEXHOJIOTHYECKUX CXEM Ha COXPaHHOCTh
CTEPHHM II0Ka3aja, YTO B 3aBUCUMOCTH OT CXEMBI
MOKa3aTeNb COXPAaHHOCTU CTEPHU U3MEHSETCS OT
48 1o 69 %, mpu 3TOM yBEIHUYEHHE CKOPOCTH JIBH-
KeHust arperata ot 1,7 1o 2,8 M/c CHUXKaeT KOJIH-
YeCTBO CTEPHU Ha MOBEPXHOCTH MOJIs Ha 5-16 %.
Pesynprarel MccnenoBaHU MOKas3aid, YTO Mak-
CHUMaJbHOE KOJIMYECTBO CTEPHH Ha MOBEPXHOCTH
MOJIsl, B COOTBETCTBUHM C PHCYHKOM 7, OCTaeTcs
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Mocje MpoxoJa Opyausl ¢ TEXHOJIOTUYECKOH cxe-
Moii 4. [IpumeHeHne AUCKOBBIX paboUnX OpPraHoB,
B 3aBUCHUMOCTH OT CXEMbI UX paCcCTa-HOBKU 1
2, CHIKAIOT CO/Iep’)KaHUe CTEPHHU Ha TIOBEPXHOCTH
nosst Ha 5-10 % 1o cpaBHEHHUIO cO cXeMoii 4.
Takum 00pazom, MO pe3ysibTaTaM JKCIepH-
MCHTAJIbHbIX I/ICCJ'ICI[OBaHI/Iﬁ YCTAHOBJICHO, YTO
Ha 00paboTKe mapa ¥ CTEPHU PACCTaHOBKa pado-
YUX OpPTaHOB Ha paMe J1adOpaTOPHOH YCTaHOBKH
[0 TEXHOJIOTHYECKOW cxeMe |, Mo cpaBHEHUIO
C ApyruMm cCxeMamMu, Ka4€CTBCHHO BbIIIOJIHACT

TEXHOJOTHUYESCKHUI TPOIECC U 00ECIeUnBaeT Io-
Ka3aTeiy, 3aJI0KCHHBIC B MCXOJIHbIC TPeOOBaHHUS
Ha 6a3OBI>Ie MAIIMHHBIC TCXHOJIOTUYCCKHUE OIICpa-
un. TpebyeMoe KOIMYECTBO CTEPHH Ha TOBEPX-
HOCTH TOJIsl 00ecreunBaeT cxema 4.

HOHy‘iCHHI)IC OKCIICPUMCHTAJILHBIC JTaHHBIC
00pa0aThIBAJIUCh METOJIOM MaTeMaTHYECKON CTa-
TUCTUKH, a OLICHKA CYIIECTBCHHOCTH Pa3HUIIbI BbI-
OOpPOUYHBIX Cpell-HUX MPOBOANIACK TIO t-KPUTEPUIO
Creronenra [10].

I
2 HE
60 -
50—
3
a0
16 19

22

25 W mic

PucyHok 7 — BiusiHue CKOPOCTH ABUKEHMSI arperara U TEXHOJIOIMYECKOW CXEMBI OPYUs Ha COXpaHe-
HUE CTEPHH TOCIIe Mpoxoia opyaus ((PoH - CTepHs)

3akaoueHue

O0ocHOBaHA TEXHOJOTHYECKAsS CXeMa KOMOM-
HUPOBAHHOTO OPYAMS AJisl 00pa-00TKH mouBkl. 1o
pe3yJibTaTaM IPOBEACHHBIX HMCCIICIOBAaHMI yCTa-
HOBJIEHO, YTO TEXHOJIOrH4eckass cxema Ne 1 BEI-
MOJIHSET TEXHOJIOTMYECKUH Mpolecc o0paboTKu
IOYBBI C KaueCTBOM, COOTBETCTBYIOIIUM HCXOJI-
HBbIM TPeOOBaHUSIM Ha 0a30BbIC TEXHOJOTHYECKUE
orepanyu ¥ OOECIEUUBACT IOKa3aTelu, 3ajlo-
JKEHHBIC B UCXOJHBIX TpeOoBaHUIX. BeInoaHeHne
TEXHOJIOTMYECKOTO MPOIIecca MPOUCXOUT CIICITY-
OIUM 00pa3oM, CTpenbuyaThie pabovne OpraHbi,

YCTAHOBJICHHBIE TI0 ABYXPSITHON cXeMe, IPOU3BO-
JSIT TIOApE3aHHe COPHBIX PACTCHUH W KpOLICHHE
00pabaTeIBaeMOro cjosi, JUCKOBbIe pabouune op-
raHbl, yCTAHOBJICHHBIE 32 CTPEbYaThIMU JIATIAMH,
MOJPE3atl0T COPHBIC PACTEHUS, PACIIOIOKEHHBIC B
BEPXHEM CJIOC TOYBBI, 3a/eJILIBAIOT TTO)KHUBHBIE
OCTaTKH, CEMEHa COpPHBIX PaCTeHUH M OOpPO3JbI
Mocje Mpoxoja CTPeNbyaThix pabouyux OpraHoB,
nByx0apaOaHHBINA MPUKATHIBAIOIINHI KATOK BBIPAB-
HUBAeET M YIUIOTHIET 00pabOTaHHBIN MTOBEPXHOCT-
HBIN CJIOM MIOYBBI.
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TONBIPAKTBI OHJIEVTE APHAJIFAH KYPAMA KYPAJIJIBIH YTBIM/IbI
TEXHOJIOTMSIJIBIK CYJIBACBIH TAHJIAY

Honuwyx FO.B., mexnuxa ulibiMOapblHblly KAHOUOAMbl

Jlepenackun A.H., mexnuxa 2olabiMOApbIHbIY OOKMOPbLL

Jlanmee H.B, ayvln wiapyauivlibl2blHbl MA2UCTIPIT

Komapos A.11. , ayvin wapyauvlivbigbl bLI6LMOAPLIHBIE MASUCHPI
«Aepounacenepus £OO» JKUIC Kocmanait ghunuansi, Abau oane.,34,
Kocmanaii x.,11001 1, Kazaxcman, celinnii@rambler.ru

Tyiiin

JKyprizinren 3eprreyiep HOTHXEIepi OOWBIHIIA KO3FAIBIC KBUIIAMIBIFRIHBIH 1,6-2,5 M/C mIerinae
apTybIMEH, OHJICNETIH Ka0ATThIH KOTICHITBUTYBl MEH Y3aKTaybl TEXHOJIOTHSUIBIK CYJIOACBIHBIH OapIIbIK
HYCKayapsl OOWBIHINA ecexi xoHe Oymapma 70-84% xone aHp3ABIKTA 53-68% mmierinme O00mamsl Jen
AHBIKTANABI. beTiHiH *anaeFel Oynapaa 3,5-6,2 cMm (cyibanapra OaiIaHBICTHI) JkKoHE aHbI3ma 3,8-7,5
CM apalbIFbIHIA 03rep/ai. TipkeciMHIH KO3FaIIbIC KBUIIAMIBIFEI 1,7-1¢H 2,8 M/c-Ka ACiiH )KoFaphliaraH
Ke37le opTama KBagpaTTHIK AayBITKYy J>KOFAphUIAlAbl. OHACY TEPEHOITIHIH CTAaHAAPTTH ayBITKY
©3TePiCiHIH KO3FAIBIC )KBIIIAMIBIFBIHAH TOYEIIIIIT] CHI3BIKTHIK OOJBIT TAOBUTAIIBI, OJ1 OAPIIBIK 3ePTTEII-
reH cynbanapaa Oymapnia )koHe aHbI3a cakTananbl. Exi eHae apammenTtepai kecy oHe koo 95-100%
apaJTBIFBIHAA e3repai. TeXHOMOTUSIIBIK CYII0ATapIbIH aHBI3IBI CAKTATYBIHA OCEPIH TEKCEPy CyiI0achiHa
0aifmaHBICTBI aHBI3BI CaKTary KepceTkimnm 48-meH 69% - Fa neiliH e3repeTiHiH KepceTTi, Oy peTTe
TipKECIMHIH KO3FaJIBIC KBUIIAMIBIFEIHGIH 1,7-1¢H 2,8 M/C-Ka JACHiH YIIFarobl TaHAI OCTIHACTI aHbI3ABIH
caHbIH 5-16% - Fa a3aiTaapl.

Tyiiinai ce3mep: KypaMa Kypall, TEXHOJIOTHSUIIBIK Cyi10a, 0y, aHbI3, TONBIPAKTHIH Y3aKTayhl, AaHBI3IBIH
CaKTaIYbI, JKAJIJBIK.

SELECTION OF A RATIONAL TECHNOLOGICAL SCHEME
OF COMBINED IMPLEMENT FOR SOIL TILLAGE

Yu.V. Polishchuk, Candidate of Tech. Sc.

A.L. Derepaskin, Doctor of Tech. Sc.

N.V Laptev, master of agriculture

A.P. Komarov, master of agricultural science

Kostanay department of «SPC of agricultural engineering,

Lpp. Abay Ave., 34,Kostanay, 110011, Kazakhstan, celinnii@rambler.ru

Abstract

According to the results of the studies, it was determined that with an increase in the travel speed
within 1.6-2.5 m/s, loosening and crumbling of the treated layer, at all variants of technological schemes,
increases and is in the range of 70-84% in fallows and 53-68 % on stubble. Ridgeness of the surface varied
within 3.5-6.2 cm (depending on the schemes) in fallows and 3.8-7.5 cm on stubble. With an increase
in the travel speed of the unit from 1.7 to 2.8 m/s, the standard deviation increases. The dependence of
changing in the standard deviation of the working depth on the travel speed is linear, which is retained
in all the studied schemes on fallows and stubble. Weed cutting and control on both backgrounds varied
within 95-100%. Checking the influence of technological schemes on stubble retaining showed that,
depending on the scheme, the stubble retaining index varies from 48 to 69%, while an increase in the
travel speed of the unit from 1.7 to 2.8 m/s reduces the amount of stubble on the field surface by 5-16%.

Key words: combined implement, technological scheme, fallow, stubble, soil crumbling, stubble
retaining, ridgeness.
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CALCULATION OF SNOW HEIGHT (HS) AND SNOW WATER EQUIVALENT (SWE)
AT KEY POINTS OF THE NORTHERN KAZAKHSTAN REGION FROM SENTINEL-2
SATELLITE IMAGES
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Abstract

The article presents a comparative assessment of the snow height (HS) in the Limited Liability
Partnership "North Kazakhstan Agricultural Experimental Station" using three different approaches of
calculation of Snow Cover Fraction (SCF) with further determination of Snow Water Equivalent (SWE)
from the one hand and in-situ prospective from the other. It was clear that the quadratic formula of
SCF calculation provide better and reliable outcomes with an RMSE 1.36 cm which is followed by
linear (12.06 ¢cm) and exponential approaches (12.86). The lowest water level was 9 mm, the average
level was about 50 mm, and the highest level was up to 62 mm, according to the SWE map produced
by the quadratic equation while the highest, average and the lowest snow height (HS) have reached up
to 28 cm, 13 cm and 5 cm respectively. Based on the results and the accuracy obtained, we strongly
recommend to use the given methodology in the whole northern and central regions of Kazakhstan to

estimate the amount of snow for the further hydrological plans and decisions.
Keywords: snow height (HS), snow density (p), snow water equivalent (SWE), Normalized-
Difference Snow Index (NDSI), Snow Cover Fraction (SCF), Sentinel-2, agriculture, North Kazakhstan

Introduction

The development of methods for obtaining
reliable information about the snow cover with
high spatial and temporal resolution over vast
areas is of great importance due to the high natural
spatio-temporal variability of the snow cover and
its rapid directional changes under the influence
of the changing climate (Armstrong et al., 2008).
Due to extreme thermophysical characteristics,
the high variability of parameters and duration
of occurrence on vast land areas, the snow cover
affects practically all processes of interaction of
the atmosphere with the underlying surface of
temperate and high latitudes in the cold season
(Varvus. 2007). The effect of climate warming on
snow cover (earlier snowmelt, shorter period with
stable snow cover) can lead to a serious impact on
natural and anthropogenic systems. Snow cover
in mountainous regions and on plains, in regions
with a temperate climate, is very sensitive to
temperature fluctuations, therefore such regions
are most likely to suffer from a possible increase in

snow melting (Popova et al., 2015). Changes in the
regime of snow accumulation and snow melting
affect water resources (changes in the level of
spring floods, increased potential for evaporation)
and the agriculture sectors that depend on them
(Barnet et al., 2005)

Natural and climatic conditions of the North
Kazakhstan region are favorable for the cultivation
of cereals, oilseeds, legumes and forage crops
and, in first of all, food spring soft wheat with
high content gluten, which is in high demand on
world markets as it has a feature of improving the
baking properties of flour. In addition to spring
wheat, significant areas are occupied by peas,
lentils, rapeseed, sunflower, flax, millet and oats
(Shur, 2014). Due to its location the agricultural
fields of the North Kazakhstan region are irrigated
naturally with the help of rainfall and the moisture
that is stored in the soil derived from the melting
of snow. Therefore, it is crucial to understand how
much snow was melted in a given area and is there
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enough moisture in the soil to obtain maximum
yield from the agricultural fields including winter
crops.

It is known that with an increase in the density
of the snow cover, its thermal conductivity also
increases. The greatest protective effect for winter
crops is provided by loose, freshly fallen snow, the
thermal conductivity of which is the lowest. On the
contrary, compacted snow weakly protects winter
crops from freezing. For agriculture, the question
of the effect of snow cover on soil temperature at
the tillering node depth of winter crops (3-5 cm)
is of particular interest, since a decrease in soil
temperature at this depth to a certain limit causes
damage to the tillering node and often leads
to complete death of plants. So, in the presence
of a snow cover from 1 to 5 cm thick, the soil
temperature at the depth of the tillering node turns
out to be 1-3°C higher than the air temperature
(Ventskevich, 1952). According to the "Map of the
depth of snow cover", the average thickness of the

Study area

The Limited Liability Partnership "North
Kazakhstan Agricultural Experimental Station" is
located in Shagalaly settlement, Akkayin district
which is in the North Kazakhstan region (54°17'N,
69°52'E). The features of the study area include

snow cover in the northern regions of Kazakhstan
does not exceed 40-70 cm (Richter, 1948).

The objective of this study is to estimate the
snow height (HS), snow density, NDSI, snow
water equivalent (SWE) and the safety of winter
crops in the third decade of February 2020 in key
areas of the North Kazakhstan region. The snow
water equivalent (SWE) is the depth of water that
can form if all snow cover is completely melted.
It can characterize snow cover over a specific area
or a limited snow pattern over a corresponding
defined surface area. Snow water equivalent is the
product of snow depth in meters by the vertically
integrated density in kilograms per cubic meter
(Goodison et al., 1981). Indeed, SWE is needed to
monitor the seasonal changes and estimate water
resources to irrigate arable lands and agricultural
fields. Surely, manual field works of measuring
SWE can be done, but, in present days, vast areas
are easily and efficiently monitored automatically
through satellite images and remote sensing.

relatively flat relief and the presence of many lakes
on the 72 thousand ha illustrated territory of which
the arable land and agricultural fields occupy
almost 21 thousand ha (figure 1).

SRTM relief map of the LLP
"North Kazakhstan Agricultural Experimental Station™
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Figure 1 - Digital elevation model of The Limited Liability Partnership "North Kazakhstan
Agricultural Experimental Station"
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According to the Gismeteo data, during the
field snow survey, the south-west wind prevailed,
the maximum speed was 13 m/s with an average
value of 6.4 m/s (Gismeteo data, 2020). The wind
direction for the cold period of 2019-2020 was
also generally characterized by a predominance
of south-southwestern points. The wind direction

Research methods

There are several ways of measuring snow
height, density, Snow Cover Fraction (SCF) and
Snow Water Equivalent (SWE) both, in-situ and
via remotely sensed data. Snow water equivalent
is an important parameter of cryospheric science
where snow, water and ice take a significant role
in the climate system and agriculture.

In-situ snow surveying. Field snow survey
at the key site was carried out from February
27 to February 29, 2020. The thickness of the
snow cover was measured at 559 points and
the density of snow at 71 points throughout the

where p is in kg/m3, HS in m and m in kg.

is important due to the fact that it affects the
distribution of the thickness of the snow cover -
from the tops of the hills snow is blown away while
in the depressions - ravines at the foot of the slopes
under the influence of the winds characteristic of
the study area, it accumulates (Zhitkov).

territory of LLP "North Kazakhstan Agricultural
Experimental Station". Snow thickness was
measured with a metal ruler with a 1-mm scale and
the density of snow was calculated with the use
of the weight snow gauge VS-43. For convenient
and quick movement in the study area we used
our own snowmobile belonging to the scientific
and educational center of GIS-technologies at S.
Seifullin Kazakh Agrotechnical University (figure
2). The actual density (p) of snow was calculated
from the mass (m) of measured snow and the
measured snow height (HS):

(1

Figure 2 - Process of measuring snow height with metal ruler and density via weight snow gauge VS-

43 using a snowmobile for convenient and quick movement
However, there are several methods in the literature for calculating snow density with minimal

input parameters. Of these, we would really like to show Sturm et al. (2010), which presents a series of
incredibly easy-to-use snow density formulas available with a single equation:

Doy
P = o+ (Pmax — Po) X (1 — exp(—ky X HS —ky X 220))

where variables p, p,__, k. k,

)

are accessible in table 1; and DOY is a simple day of the year which starts

with -92 on 1 October to -1 on 31 December and from 1 on 1 January till 181 on 30 June.
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Table 1. The set of variables of snow classes for the equation 2

Snow class Po Prmax ki ko
Alpine 223,7 597,5 0,12 0,38
Maritime 257,8 597,9 0,10 0,38
Steppe 233,2 594,0 0,16 0,31
Tundra 242.5 363,0 0,29 0,49

Taiga 217,0 217,0 0 0

In order to determine the snow water equivalent (SWE) a simple formula was used:
SWE = p x HS,
3)
where SWE is in kg/m? = mm (H20), p in kg/m* and HS in m.

Remote sensing and GIS instruments. To calculate the snow height (HS) and snow water equivalent
(SWE) from Normalized-Difference Snow Index (NDSI) we used multispectral satellite image of
Sentinel-2 under the name: S2A MSIL1C 20200212T063001 N0209 R077 T42UWE and applied
the overall data processing flow (figure 3).

Sentinel-2 —>< Quadratic function > SFC map
image map

Exponential function

Snow depth
, map

Figure 3 - Flow chart for data processing methods

The NDSI is based on the difference in absorption of radiation by snow in the visible and infrared
regions of the spectrum. Therefore, the algorithm is applicable only in the daytime; in the evening or
at night, pixels covered with ice will not be detected (Hyung-Sup et al., 2017). The NDSI index is
calculated as the ratio of the difference to the sum of the reflectance of radiation with a wavelength of
560 nm (Band 3) and 1610 nm (Band 11) of Sentinel-2:

Bz —Byy

NDSI =
Bz+Byy 4

where B3 is the Green reflectance band and B11 is SWIR band of Sentinel-2. Once the Normalized-
Difference Snow Index is calculated we can define the area covered by snow having pixel values higher
than 0,4.

The most crucial aspect in snow height estimation remotely is the calculation of Snow Cover Fraction
(SCF) within each pixel of the image. It demonstrates the share of snow-covered area in the pixel and it
varies between 0 and 1 (0% - 100%). There are three existing SCF estimation equations from NDSI in
the literature:

1.linear function (Salomonson et al., 2004)

SCF=a+bxNDSI | (5)

where a and b are constants which are equal to -0,69 and 1,91 respectively.
2.quadratic function (Barton et al., 2000)

SCF=a+b XNDSI+cXNDSI, (g

where a, b and ¢ are optimized constants equal to 0,18, 0,37 and 0,255 respectively.
3.exponential function (Lin et al., 2012)

SCF=a+b xe“NbsT | (7)
where a, b and ¢ are equal to -0,41, 0,571 and 1,068 respectively.
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During the estimation of snow height (HS) Romanov et al. (2004) have found that there is a high
correlation between SCF and HS as the snow height increased with raising Snow Cover Fraction. From
this observation they have proposed the following equation:

HS = ea*SCF—b -1

®)

where a and b are constants which are equal to 0,33 and 0 respectively.
The snow height was calculated with equation (7) and (8); then they were validated by in-situ snow
surveying results. Furthermore, we estimated the SWE using equation (3).

Results and discussion

Figure 4 represents the Normalized-Difference
Snow Index (NDSI) and Snow Cover Fraction
(SCF) generated using the linear, quadratic and
exponential equations described in section 2(b).
There was no need to mask the NDSI map as 99%
of the study area was covered by snow due to the
climatic conditions of the Northern Kazakhstan

il

W 1

and the DOY when the image was taken. It is
clearly visible that the linear and exponential
equations provide nearly analogous results while
the quadratic equation show relatively low snow
fraction values. However, there are not any
noticeable differences in the pattern of three SCF

(a)
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Figure 4 - Normalized-Difference Snow Index (NDSI) and Snow Cover Fraction (SCF) maps (a)
linear, (b) quadratic, (c) exponential equations
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Furthermore, the snow height maps were
generated using the formula (8) for each SCF
equation: linear equation HS, quadratic equation
HS and exponential equation HS (figure 5). As
the snow depth for each image was estimated
using the same equation, the variations are more

noticeable. For the HS maps based on the linear
and exponential formulas, the maximum snow
height was estimated to be about 45 cm while the
maximum snow height in the case of the quadratic
equation was just about 28 cm.

[ 0,013-0,008 [ ]0,17-0,22 [ ]0,28-0,32 [l 0,35- 0,37 [l 0,41- 0,45

I 0.041-014 [ Jo18-019[  J0,22-023[]0,25-0,25 [l 0,27 - 0,27
o15-017 [ ]02-021 [_]024-024 N 0.26-026 [l 0.28-0,28

e Ai

B 0036-017[ 1024-027[  ]032-034[7037-037 Ml 04-041

o.18-023 [ ]028-0,31[ ]0,35-0,36 [l 0,38- 0,30 [l 0.42- 0,45

Figure 5 - Snow height (HS) maps generated using (a) linear, (b) quadratic, (c) exponential
equations of SCF

We further plotted the snow level correlation
recorded by the ruler in-situ and estimated by the
snow height maps (figure 6) with a root-mean-
square error (RMSE) of 12,06 cm for linear
equations, 1,31 cm for quadratic equations, and
12,82 cm for exponential equations. In the linear
equation, due to the SCF’s negative representation

the snow height often has a negative value in
some instances. The snow height value is usually
small in the quadratic function since the variables
were underestimated at the SCF level calculation.
However, the data tends to be much more
ambiguous in the exponential method compared to
the other two cases.
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Figure 6 - Validation of each calculated HS maps with (a) linear, (b) quadratic and (c) componential
equations by comparing with the actual measured HS values

Overall, after statistical evidence, we decided
to calculate the ultimate Snow Water Equivalent
(SWE) using the HS map generated using the
quadratic function of SCF calculation. For that
calculation equation (3) was implemented with
the average measured snow density (pavg=
216 kg/m3) multiplied by the snow height (HS)
from the quadratic equation (figure 7). From the
map it is clearly visible that the southwest wind

affected the accumulation of more snow behind
the objects in the opposite northeast side due to
the swirl and in the low elevated areas. Moreover,
the low-lying northern part of the LLP "North
Kazakhstan Agricultural Experimental Station"
territory kept relatively more snow while the
southern agricultural fields had at least 1 cm less
SNOW Cover.

[ ]9-54 [[7]56- 56 M58 - 57 M 59 - 59 M 60 - 60
[[77]55 - 55 [ 57 - 57 M 58 - 58 M 60 - 59 M 61 - 62

Figure 7 - Calculated Snow Water Equivalent (SWE) in the study area in kg/m> = mm
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In this research, a simple Sentinel-2
multispectral image was introduced to the
suggested SCF calculation formula using NDSI
and 3 distinct snow height (HS) maps were
created from the calculated SCF. Despite the fact
that NDSI has a strong SCF correlation, there
are several variables that influence both SCF and

Conclusion

Inorderto calculate snow height using remotely
sensed images and NDSI we implemented three
existing approaches of Snow Cover Fraction
calculations to data from the LLP "North
Kazakhstan Agricultural Experimental Station"
and results were compared as an initial step towards
creating an optimization to measure the snow
depth on the study area. Calculated snow height
was validated by the actual measured in-situ snow
height. The better outcomes were recorded from
the quadratic formula, followed by the linear and
exponential calculations with RSMEs: 1,31 cm,
12,06 cm, and 12,86 cm, respectively. In the HS
map generated by a quadratic equation, the lowest
snow level was mostly observed in the settlements
and built-up areas and reached 4-5 cm while the
deepest snow cover was in the northern part of

NDSI. Furthermore, the formula of each method
implemented is tailored for research areas other
than Northern Kazakhstan region. Moreover,
it should be noted that in the metropolitan, built
areas the snow disappears because of the snow
removal even if there is a measured in-situ snow
height (HS) thus, there can be an error.

the study area, where the elevation was lowest
according to the SRTM DEM and the snow level
there reached 28 cm. The average snow height in
the agricultural fields reached 20 cm which is more
than safe for the winter crops as even 3-5 cm snow
can warm the seeds for 1-3°C compared to the air
temperature and this amount of snow when melted,
could provide sufficient moisture to the soil,
thereby making the soil highly fertile. According
to the generated SWE map, the lowest water level
was 9 mm, average around 50 mm and the highest
62 mm. To conclude, we can firmly state that the
quadratic equation of SCF calculation fits the best
at least the Northern Kazakhstan region and it
provides a great opportunity to generate reliable
SWE maps.
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CALCULATION OF SNOW HEIGHT (HS) AND SNOW WATER EQUIVALENT (SWE)
AT KEY POINTS OF THE NORTHERN KAZAKHSTAN REGION FROM SENTINEL-2

SATELLITE IMAGES
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Summary

Calculation of the snow height (HS) in the LLP "North Kazakhstan Agricultural Experimental
Station" was conducted using Normalized-Difference Snow Index (NDSI) from multispectral images
of Sentinel-2 satellite and three existing approaches of Snow Cover Fraction (SCF) calculations. The
calculated snow height was validated by the actual measured in-situ snow cover data from February 27
to February 29, 2020. The better outcomes were recorded from the quadratic formula of SCF calculation,
followed by the linear and exponential equations with RSMEs: 1,31 cm, 12,06 cm, and 12,86 cm,
respectively. In the HS map generated by a quadratic equation, the lowest snow level was mostly
observed in the settlements and built-up areas and reached 4-5 cm while the deepest snow cover was in
the northern part of the study area, where the elevation was lowest according to the SRTM DEM and the
snow level there reached 28 cm. According to the SWE map generated from the quadratic equation, the
lowest water level accounted for 9 mm, average level was around 50 mm and the highest level made up
to 62 mm. So, we conclude that the SCF quadratic equation for HS estimation fits the best at least the
Northern Kazakhstan region and it provides a great opportunity to generate reliable SWE maps.
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«SENTINEL-2» "KACAH/1bI )KEP CEPII'THIH CYPETTEPIH KOJIIAHA OTBIPBIII
COJITYCTIK KA3AKCTAH OBJIBICBIHBIH 3EPTTEY AUMAFBIHJIAFBI KAP
BUIKTII'TH (HS) 7)KOHE KAP CYBIHbBIH DKBUBAJIEHTIH (SWE) ECEIITEY

Teneybaii JK.B.1!

Tokbepeenos U.T. puzurka-mamemamura SoliblMOAPbIHbIY KAHOUOQANbL

Epmerxos @.K.'

Acoiixanosa AJK !

Maowcpenosa LK.

Bexbaesa A.M.!

1«C. Cetigpynnun amoinoasvt KATY», Kazaxcman, 010011 Hyp-Cyaman, XKenic daneviabl, 62
zhanassyl.kz@gmail.com

Tyiinaeme

«Contyctik Kazakcran aybli apyambiibik TokipuOe craniusacedy JKIIC-ne kap »kaMbLIFICBIHBIH
OMIKTITIH ecenTey yIliH «Sentinel-2» jxacaH/Ibl )Kep CEPIriHiH MyJIbTHCIICKTPIII CYPETTePi KOJTaHbIBLIII,
Kap kaMbUIFbICBIHBIH yieciH (SCF) ecenteynin ym Tacimine HerizgenareH Normalized-Difference
Snow Index (NDSI) komnausiiabl. KapabiH KaablHABIFBIH €CENTEYAIH KaHaMa oJ1ic HaTmkemepi 2020
KBUIIBIH 27 aknaHblHaH 29 aKnaHblHA JICHIHTI YaKbIT apalibIFbIH/A JKEPJIH Kap >KaMbUIFBICBIHBIH
HAKTBI OJIIICHI'CH JICPEKTEPIMEH CalIBICTRIPBLIBII, pacTaiabl. EH xxakcel HoTmkenep SCF ecenTeyiHiH
KBaJIPaTThIK (DOPMYJIaChIHAH, COJIaH KEHiH CBhI3BIKTHIK JKOHE SKCIOHCHITUANIBIK TCHICYJICPIHCH aJlbIH-
nel. RSME kateci cotikicinmie: 1,31 cm, 12,06 cm xone 12,86 cm Gombin ecenrrenai. KBaapar TeHuey i
KOJIJIaHbII jkacajirad HS kaprachiHIa Kap *aMbUIFBICHIHBIH €H TOMEHT'I JICHI' €l Heri31HeH eI/l MeKCH-
Jiepae OaiKai bl )KoHEe 4-5 CM-T'e KETTi, all €H TePeH Kap KaMbUIFbICHI 28 cM-re neiin xerin, SRTM
LIPK OoiibiHIIIa 3epTTEICTIH ayJdaHHBIH TEHI3 JICHIeHIHCH €H TOMEH O0OJaThIH CONTYCTIK OeiriHie
Oaiikanapl. KBanparteik (Gopmyna Herizinae xacanran SWE kaprachkl OOMBIHINA CYABIH €H TOMEHTI
JeHreii 9 MM, opramacel 50 MM IIaMachIHa, ajl €H KOFapbIChl 62 MM-Te JeiiH xeTkeH. Ochuiaiiina,
013 Kap KaMbUIFBICBIH ecenTey yiuiH kBaaparthlik SCF, kem nerenne Contycrik Kazakcran oOmbICh
YIIiH eH KoJaiiibl sxoHe ceHiMai SWE kapranapeiH jkacayra KepeMeT MYMKIHJIIK OepeTiH 9Jiic JiereH
KOPBITBIH/IbIFA KEJICMi3.

Tyitinai ce3nep: xapapiH KansHABIFE (HS), KapIblH THIFBI3ABIFGL (p), KAP CYBIHBIH YKBUBAJICHTI
(SWE), Normalized-Difference Snow Index (NDSI), kap xamburrbicbiHbiH (pakiusickl (SCF),
Sentinel-2, aysur mapyamsiibiFbl, ContycTik Kazakcran.
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BBIUHNCJIEHUE BBICOTHI CHET'A (HS) 1 SKBUBAJIEHTA CHEXKHOM BOJIBI (SWE)
HA KJTIOYEBBIX TOYKAX CEBEPHO-KA3AXCTAHCKOM OBJIACTH
HO CIYTHUKOBBIM CHUMKAM SENTINEL-2

Teneybai JK.B.!

Toxbepeenos HU.T.! kanouoam @uzuxo-mamemamuieckux HayKx

Epmeros @.K.'

Acwvinxanosa A.2K.
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THAO «KATY um. C. Cetipynnunay, Kazaxcman, 010011 2. Hyp-Cyaman, np. XKenic, 62
zhanassyl.kz@gmail.com

Pe3rome

Pacuer BricoThI cHexkHOTO oKkpoBa (HS) B TOO «CeBepo-Kazaxcranckas cenbCKOX0351iCTBEHHAs
OMBITHAsI CTAHIUS» MPOBOAMIICS ¢ mcnoib3oBaHueM Normalized-Difference Snow Index (NDSI) mo
MYJIBTHCTICKTPATbLHBIM CHUMKaM CITyTHHKA Sentinel-2 u TpeX CyIIecTBYIOMNX MOAX0A0B pacueTa J0Iu
CHEYKHOTO TIOKpOBa. PacdeTHasi BRICOTa CHEXHOTO MOKPOBa ObLIA MOJTBEPK/ICHA (HAKTHUECKH H3Me-
PEHHBIMHU JJTAaHHBIMU O CHEKHOM TMOKpoBe Ha MecTe ¢ 27 mo 29 depans 2020 r. Jlyuiire pe3yabTaThl
OBLIH TIOJYYEHBI C TIOMOIIIBIO KBajipatHoi (opmynsl pacyera SCF, 3a koTopoll cienoBany TUHEHHBIE
U dKCcToHeHnuanbHbeie ypaBHeHus ¢ RSME: 1,31 cm, 12,06 cm u 12,86 cm cooTBeTcTBeHHO. Ha KapTe
HS, noctpoenHoi ¢ TOMOIIBIO KBaJIpaTHOTO YpaBHEHUS, CaMblii HU3KUH YPOBEHb CHEKHOTO MTOKPOBA B
OCHOBHOM Ha0JII0/JaJICA B HACEJICHHBIX MyHKTaxX M JOCTHUTAN 4-5 cM, B TO BpeMs, KaK caMmblil TITyOOKHi
CHE)XHBIM TOKPOB OBIJT B CEBEPHOI YacTH HCCIIeTyeMON TePPUTOPHUH, TIe BHICOTA HAJl YPOBHEM MOPS
oputa camas Huszkas o LIMP SRTM, a ypoBens cHera B Heit pocturan 28 cm. Cormnacno kapte SWE,
COCTaBJICHHOI M3 KBaJpaTHOTO ypaBHEHUS, CAMbIi HU3KHH YPOBEHBb BOJBI COCTABIISLT 9 MM, CpeaHHA
YpOBEHB JOCTUTAT 0K0JI0 50 MM, a caMblii BBICOKHUH ypOBEHb - 62 MM. Takium 00pa3oM, MBI 3aKITI0UaeM,
gyTto kBanpaTHoe ypaBHeHue SCF mns onenku HS mydine Bcero momxomuT, mo kKpaiueit mepe, mis Ce-
Bepo-KazaxcTaHckol 00J1acTH U IaeT MPEKPACHYI0 BO3MOXKHOCTh JIJIS CO3/[aHus HaJAeKHBIX KapT SWE.

KuroueBble cioBa: BricoTa cHexHoro nokpona (HS), muiotHocTs cHera (p), BOJHBINH 3KBUBAJICHT
cuera (SWE), Normalized-Difference Snow Index (NDSI), nosist cHesxnoro nokposa (SCF), Sentinel-2,
cenbCcKoe x03sicTBO, CeBepHbIil Kazaxcran.
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PA3PABOTKA ABTOMATHU3WPOBAHHON CUCTEMBI BECCTPECCOBOI'O
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Mupmanoe A.B.", accoy. npogeccop

Anumbaes A.C.., m.m.n.

Baiieyanoiu C.B., m.m.n.
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AHHOTANUA

ABTOMAaTH3UPOBAHHBIC CHCTEMBI M BBIYUCIIUTEILHBIC METO/IbI, HAIPABJICHHBIC HA TTOBBIIICHUE TIPO-
W3BOJIUTEIHLHOCTH, BCE OOJIBINIE HAXOIAT CBOC MIPUMEHEHHE B )KHBOTHOBOCTBE. B cTaThe mpeacTaBiieHa
cucTemMa 06ecCcTpecCOBOrO B3BEIIMBAHUS KPYITHOTO POTaTOTO CKOTA, OMO3HABAEMOTO C TIOMOIIBIO YITb-
TPaBBICOKOYACTOTHON macHTH(UKauU. [IpenmoskeHa HOBas KOHCTPYKITUS BECOB, MPECTABIISIONIAS
c000¥i crienuanbHyI0 IaTGopMy IS ONPEICTICHUS MaCcChl TeJla >KUBOTHOTO IO JTaBJICHHUIO TOJBKO IIe-
pemHux KombIT. [IpoBeeHo cratucTrudeckoe MoIeIupoBanne AedopManun KoHCTpyKnun. [Ipemxcras-
JIEHBI amnmnapaTHbIE U IPOrpaMMHbIE AJIEMEHTBI CUCTEMbI, KOTOpasi ONpeJIeNsieT HEMOIHbIN Bec, BpeMs
TTOCEIICHUSI ¥ TPOIOJDKATEIFHOCTh HAXO0XKICHHSI y TIOWIIKH. BEITIOTHEHO MOIETUPOBAHNE OECIIPOBOI-
Horo kanHaina UHF FRID nns onpeneneHus: ONTUMAIBHOTO yIjla pa3MelleHUs aHTEHHbl CYUTHIBATES.
PazpaboTan ABYXITOTOKOBBIN aaTOpPUTM pabOTHI BecoBOH Turatdopmel. [[1s opraHW3anuy OMBITOB Ha
MOJIOUHOU (hepMme OBUTM YCTAHOBJICHBI JBE BecoBbIe MmiaThopmbl. [lomydeHsl mpenBapuTenbHBIC pe-
3yJLTATHI 110 JUHAMHKE TIPUBECca HICHTU(DHUIIMPOBAHHOTO JKUBOTHOTO. [Ipemmaraemas cucremMa OTHO-
CUTCSl K arpapHomMy MHTepHETY Bemieid, u OymeT moje3Ha gpepMepaM il ONCHKH WHIWBUIYaTbHON
MPOU3BOJAUTEIHLHOCTH )KUBOTHBIX.

KuroueBble cjioBa: MpelM3MOHHOE 5KUBOTHOBOJICTBO, MIHTEpHET Bellleld, aBTOMATUYECKOE B3BEIIU-
BaHWE, PAANOYACTOTHAS UACHTUDUKAINS, IMUTAIIMOHHOE MOJCIINPOBAHUE

BBengenne

Pa3Butne mMoao4HOrO )XMBOTHOBO/CTBA B Ka-
3aXCTaHe MMEET CTpaTerMvyecKkoe 3HaueHHe, Tak
KaK MOJIOKO ¥ MOJIOUHBIE MTPOAYKTHI BOCTpeOOBa-
HBI BceMH ciI0siMH HaceneHus. OOecriedenue Ha-
CEJIEHUS] JIOCTYITHON M KaueCTBEHHOM MOJIOYHOMN
MPOAYKIHMEH SIBISETCS BAKHOW COLMAIBHO-3KO-
HOMHYECKOH 3aIauei.

3aTpaThl CEJNBbXO3MPOU3BOJUTENEH Ha Ipo-
M3BOJACTBO | TOHHBI Monoka B Kaszaxcrane B
cpenHem coctasisitoT 282,1 nomnapos CUIA. B
CTPYKType ce0eCTOMMOCTH MPOU3BOJCTBA MOJIO-
Ka HauOOJBIIUHI yAENbHBIH BEC COCTABISIOT 3a-
TpaThl Ha POPMHUpPOBaHNE KOPMOBOI Oa3bl — 45%,
a TaKke Ha 3apaboTHYIO I1aTy npuxonutcs 17%
[1]. ITo manHBIM HMH(OPMALMOHHOTO AreHTCTBA

Milknews, nmpuObLIb, HOTy4YaeMasi BCEMH ydacT-
HUKaMH [IPOU3BOJCTBA MOJIOKA, COCTABIISIET OKO-
10 18% po3HWYHOM LIEHBI TOBapa, B TOM YHUCIIE
npuObUTb cenbXo3npousBoauTens — okoso 10%,
nepepadaThIBalOLIETO MPEANPHUITHS U PO3HUYHON
cetu — nopsanka 5% [1].

Jns HapamuBaHus 00BEMOB NPOHM3BOACTBA
CBIPOTO MOJIOK2 HEMAJIOBa)KHBIM SBIISIETCSl CTH-
MYJHpPOBaHUE TPUMEHEHHsS] HOBBIX TEXHOJIOTUH
COJIep KaHMsI CKOTa U MMPOU3BOJICTBEHHBIX IPOLIEC-
coB (KOpMJIEHHE, JJOEHHE U T.IL.), a TakKe 0OMeH
OIBITOM IO OCYLIECTBIICHHIO CEIEKLIMOHHO-TIIE-
MEHHOH pabOTHI.

CucteMbl TeJIEMETPHUH U MOHUTOPHHTA CEJlb-
CKOXO3SIICTBEHHOTO TPOM3BOACTBA CUYHTAIOTCS
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OJTHUMH M3 CaMBIX WHHOBAI[MOHHBIX TEXHOJOTHH
MIPEIM3UOHHOTO JKWBOTHOBOJCTBA M TIPEACTaB-
JSIOT OO0 aBTOMAaTHYECKHE CHCTEMBI cOopa u
nepenaun HHPOpPMaInH, a TAk)Ke aHaIn3a JaHHbBIX
1 MIPUHATHUS PEILIECHUI.

BaxupiM mokasareneM pasBUTHS PEMOHTHO-
r0 MOJOJHSKA SBJSETCS €ro KuBas macca. Yro-
Obl TOOMTHCS MaKCUMaJbHOM TOYHOCTH, B3BE-
IMMBaHUE HEOOXOAMMO TIPOBOJUTH HECKOJIBKO
pa3. Mcnonp3oBanrne OOBIYHBIX MPOMBIIIIICHHBIX
WM 3JIEKTPOHHBIX BECOB HE MCKIIIOYAeT y4dacThe
yenoBeka. Kpome Toro, B3BEmIMBaHWE JOKHO
MIPOM3BOANTHCA HE3aBUCHUMO OT MECTOHAXOXKIE-
HUS )KUBOTHBIX, OyAb TO (hepMa Wi OTIaIeHHOE
nactouine. B CBsI3u ¢ 3TUM MOMCK HOBBIX MOJTHO-
CTHIO aBTOMAaTH3MPOBAHHBIX PEIICHHIA TI0 OTIpeie-
JICHUIO Beca KPYITHOTO POTaToOro CKOTa SIBISIETCS
aKTyaJbHOM.

Brenpenne paanodacTOoTHBIX HWACHTH(DUKA-
LIMOHHBIX METOK CTaJIO MEPBOM CTYTEHBIO K Tpe-
[IM3UOHHOMY >KHBOTHOBOACTBY [2,3]. Ctamo Bo3-
MO>KHBIM CO37aTh CUCTEMBI JIJIsl OTIEHKH OTAEIHHO
Ka)XJI0T0 )KMBOTHOT'0. B MUpOBOII npakTHKe paau-
04YacTOTHas WACHTH(UKANWSA >KUBOTHBIX peria-
MeHTupyercsa crangaptam ISO11784, ISO11785,
ISO 18000-2 mns pagmonHTepdeiica Ha YacToTax
amxe 135 kI’ [4] u ISO 18000-611s1 BEICOKOUA-
CTOTHOTO auamna3zoHa 860-956MI 1 [5].

Kananckas kommnanust GrowSafe Systems Ltd.

MartepuaJibl 1 MeTOABI HCCJIeOBAHUIA

[TmaTdopma st cOopa TeIeMETPUICCKUX TaH-
ueix ¢ KPC npu Bojionoe cocToUT U3 arnmapaTHo-
MIPOrPaMMHBIX KOMITOHEHTOB, HAIPaBICHHBIX Ha
rosrydeHue nHGOpMaIH O )KUBOWH Macce KUBOT-
HOTO, OTO3HAHHOTO TOCPEICTBOM YIIBTPABBICO-
KOYaCTOTHON WACHTU(UKAINUH. [|omoTHUTEIbHAS
00pa0oTKa MaHHBIX TO3BOJSET IONYYHTh WH-
(hopMaruio 0 KOIMYECTBE MOAXO0B K BOJIOIIOIO,
BPEMEHU ¥ TIPOJOJDKUTEIHPHOCTH THTHsI. OOmmM

MPOJIaeT CHCTEMY, KOTOpasi TMO3BOJISIET HU3MEPATH
BEC )KMUBOTHBIX, OCHAIIEHHBIX 3JIEKTPOHHBIMH YIII-
weiMu Oupkamu LP RFID [6]. Ilpu xaxmom mo-
CEIEHUN KOPMYIIKH CHcTeMa OOHapyKMBAaeT UX
1 3aIlMCBIBACT BPEMsI U BeC. B Kak10i KOpMyIlIKe
€CTh METAJUTMYECKHE PEIIeTKH ISl CBOOOJHOTO
WHIWBHIYAILHOTO JOCTyNa K HEH B JTHO00W MoO-
MEHT BpEMEHH.

Eme onna cucrema, ucnodassyromas LP RFID
JUIS MOHWTOpPWHTA KPYITHOTO POraTroro CKoTa —
Intergado [7]. IlpuHmmMm nefcTBUS MAECHTHYEH
Growsafe 1 n3Ha4aIBbHO MPOEKTUPOBAJICS IS HC-
MIOJIb30BaHUS B 3aMKHYTOM IIPOCTPAHCTBE, HO €ro
MOKHO YCTaHaBIMBATh OTKPBITOM OTrOHE, IS
9TOro Tpedyercss OoNbpIIMe 3aTpaThl M3-3a CIIEIl-
nhuknu cOOpKH.

BrrmeynomsinyTeie pereHus naioT 3¢ gek-
TUBHBIE PE3yJIbTAThl, OJHAKO OHHM IOCTPOCHBI C
WCTIONIb30BAaHMEM TEXHOJIOTHH W 000pYyIOBaHHSA,
TpeOyromux O0IpIMX (DUHAHCOBBIX BIIOXKCHUM,
YTO MOXET CAENaTh WX HEMPHUTOJHBIMU IS HC-
MIOJIb30BAaHUSI B DKCTEHCHUBHOM >KHBOTHOBOJICTBE
Ha cBoOomHOM BEITYNe. Kpome Toro, Tpebyrorcs
JIOTIOJTHUTENIbHBIE 3aTpaThl, CBSA3aHHBIE C TpaHC-
MIOPTUPOBKON M3 AMEPUKH W ajanTanueid K Me-
CTY, TJIe OHH YCTaHaBIUBAIOTCSI.

B cpasrenun ¢ GrowSafe u Intergado mpen-
CTaBJIEHHAs B CTAThE CHCTEMa MEHEe I0POTOCTOs-
1mast, cobnpaetcs u o0cimyxuBaercs B Kazaxcrane.

peurenuem ¢ GrowSafe siBisieTcsi METOJT B3BEIIIH-
BaHMUsI, IPU KOTOPOM >KMBOTHOE OKA3bIBACT JaBJIC-
HUE Ha BECOBYIO IUIAT(HOPMY TOJBKO MEPEAHUMU
KOIIBITaMHU.

Ha pucynke 1 mnoxka3zana pa3paboTaHHas
CTPYKTYypHasl CXeMa aImnapaTHOM YacTH DKCIEPU-
MEHTAJILHOTO 00pasia o0OpyIoBaHHS JUIs yAa-
JICHHOTO KOHTPOJIS XMBOW MAacChl WICHTU(UIIH-
POBAHHBIX KUBOTHBIX.
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Pucynok 1 — CtpykTypHas cxema cucTeMbl coopa Tenemerprudeckux ganubix ¢ KPC
MpY TIOTPEOICHUN BOIBI

Jis opraHuM3anuy MACHTU(DUKAIUN IKUBOT-
HeIx ucnojb3oBanbl UHF RFID cuutkiBatens u
VIIHbIE METKH. J1JI1 B3BEIIMBAHUS UCIIOIb30BAHBI
TeH3oMeTpuueckue Aatdyuku. CBs3b C cepBEpPOM
noaaep:xkuBaercs mo paauokananam LoRaWAN,
GSM u WiFi. ConHeunas snekTpocTanuusi o0e-
CIICYMBAET aBTOHOMHOE 3JICKTPOCHAOKEHHE B T10-
JIEBBIX yCNOBUSX. [IyHKTUpOM yKa3zaHBI 3J€MEH-
TbI, KOTOpPbIE MOTYT HE BXOJUTHb KOMILUICKTAIIMIO,
B 3aBHCHUMOCTH OT MECTa YCTAaHOBKH M YpPOBHSA
(YHKLIMOHAIBEHOCTH 000pYJOBaHMUSL.

Koncrpykuust BecoBoil miardopMmbl HMeeT
psMOi cpe3 Ui yao0CTBa MOJACTABKU K JII000MH
nowike Ha ¢pepme (Pucynok 2a). s 6osnblieit 1o-
CTYITHOCTH K TeH30METPUYECKUM JIaTUMKaM Ipe]-
YCMOTPEHO KpeIUIEHHE, Ha KOTOPOE OKa3bIBaeT
JIaBJICHHE TOJIBKO MOJIIOH, HA KOTOPBI CTAHOBUT-
cs sxkuBoTHOE (Pucynok 26). [IpenycMorpensr Me-
TaJIMYecKre KaOeslb-KaHajbl 0 OOKOBOW CTEHKE
BECOBOHM TUIATQOPMBI OT JATYUKOB JaBJICHHUS K
OJIOKY DJIEKTPOHUKH, C HEBO3MOYKHOCTBIO JIOCTYIIA
JKUBOTHBIMH U 00pa30BaHUIO KOHAEHCATA.

Pucynok 2 — [{enbHast KOHCTPYKIHUS (&) U TOAIOH C JaTIYMKaMHU JaBIeHUs (0) SKCIIEPUMEHTAIBHOTO
oOpa3sima
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Ha stane moaenuposanus B CAIIP «KOMIIAC 3Dy 0buT mpoBEJeH CTATUCTUICCKUN aHAIIU3 Jie-
(dopmanmu KperuieHui TeHzoMerpuiecknx naraukoB (Pucynok 3). Ipu narpyske B 2000 H nedop-
Manus He npeBbicuia 0,36 MM, 9TO rapaHTUPYET OTCYTCTBUE BIMSHHS KOHCTPYKIIMM HAa TOKa3aHUS

JAaTYUKOB JAaBJICHUA.

PI/ICYHOK 3—CraTucTHYeCKUll aHAIU3 OIIOPBI KPCIVICHUS JAaTYUMKOB JAaBJICHUA HA zxe(bopMauH}o

B paspaboTke cucTeMbl IS paauodacTOTHON
nneHTudukany Beiopan ctaggapra [ISO 18000-6
¢ Hecymel yactoroit 868 MI .

Jis cUMTHIBaHUS YIIHBIX OMPOK HCIONB3Y-
ercs moaynb Chafon CF-MU930T c anTenHO#
UHF RFID 9dbi [8]. lns ycrienrHoro CAnThIBaHUS
METKH HEOOXOIUMO OBLIO MOA00paTh ONTHMATh-
HbI yron pasmemaerca anteHHsl UHF RFID. B

pe3ynbTaTe SKCIEePUMEHTAIbHBIX HCCIEeTOBAaHUN
OBLTIO YCTAaHOBJIEHO PAaCcCTOSHHE OT METKH JI0 aH-
TEHHBI U PEKOMEHIyeMas MOIHOCTh HM3IyYCHHUS
raT4-aHTeHHBI B quamnasone 18-20dBm ¢ koaddu-
nuenTa ycrneHus 9dBi[9]. JomomauTensHO OBLITO
MPOBEJICHO KOMITbIOTEpHOE MoAenupoBanue RFID
KOMITOHEHTOB U UX B3aMOJICHCTBHUE B MPOTPaMMe
«COMSOL Multiphysics» (Pucynoxk 4).

Pucynok 4 — Monenuposanue aekrpudeckoro nonst UHF RFID cucremsr

RFID-meTka M3roToBieHa W3 MOJUIPOIU-
JIEHOBOM JOCKH TommuHONH 0,2 MM C TOHKHM
BCTPOEHHBIM AITFOMHHUEBBIM PUCYHKOM, KOTOPBIN
MOJICTTUPYETCS KaK HISAbHBIA AJIEKTPUICCKUN
npoBoguuk (PEC). Bo30OyxaeHue mopt MeTKH
MIPOM3BOANTCA TaTd-aHTeHHOW. Vcmonb3ys mo-
nenb (Pucynox 4), MOXKHO OBICTPO OLIEHUTH Kade-
CTBO OECITPOBOIHOTO KaHaja MEXIy U3TydaeMoin
AHTCHHOM W aHTEHHOU YIIHON OUpPKH.

AHanmu3  pacrupefeneHus  AIEKTPUYECKOTO

MOJIsl B 3aBUCHMOCTH OT PACIIOJIOXKEHUS YIIHON
METKH OTHOCHUTEIBHO aHTEHHBI CUUTBIBATEIS, OB
BbIOpaH yroj pa3MelleHHs MaT4-aHTEHHbI pPaB-
Hb1il 380 rpagycaM OTHOCUTEIBHO MOTOJKA IJIAT-
¢bopmbr 1 260 TpagycoB OTHOCHTEIHHO OOKOBOM
CTEHKU KOHCTPYKIHMU TaKUM 00pa3oM, 4TOOBI yX0
KMBOTHOTO HaXOIWJIOCh B NPSIMOH BHUIMMOCTH.
Kpennenne anteHHs! Ha miatgopMe MOKa3zaHO Ha
puUcyHKe 5.
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PucyHok 5 — Pa3MellieHre aHTEHHBI 110/ OIIPEIEIEHHBIM YIJIOM Ha CIIELIMAJILHOM KPOHIUTEIHE

CorracHO CTPYKTYPHOU CXEMBI CHCTEMBI COO-
pa TemeMeTpHYeCcKUX MaHHBIX pa3paboTaH OJO0K
AJICKTPOHUKH BecoBOH mraTGopmbel. B yciaoBmsx
BBICOKOH BIIQXKHOCTH, TEMIIEPATYPHBIX NIEpErnaIoB
Y BMEIIATEeNbCTBA JKUBOTHBIX B KaOeJIbHbIE KaHa-
JIBI, DJIEKTPOHHBIE KOMIIOHEHTH! OBUTH TIOJTHOCTHIO
CKPBITHI OT BHEIITHETO BO3/AeHcTBI. Paspaborana
KOMITOHOBKa KOpo0a ¢ 3IeKTpoHNKo# (PucyHok
6). KopoO cOOTBETCTBYIOT KJIacCy T€pMETH3AINH
IP65 nyst 3ammTEl 2JIEKTPOOOOPYIOBAHUS OT TIPO-
HUKHOBEHHS TBEPJABIX MPEIMETOB M BOJBI B CO-
OTBETCTBUH C MEKIyHApOAHBIM cTanmaptoMm [EC
60529 (DIN 40050, T'OCT 14254-96). Kopob ¢
JJIEKTPOHHBIMH KOMITOHEHTaMH W aHTEHHOHW Ha-
XOJIUTCS B BEpXHEW YacTH TUIATGOPMBI, CHHU3Y
3aKpBIT BUHWIOM JUIA OTPaHUYEHHUsS JTOCTyMa, CO
CTOPOHBI «yCJIOBHOTO BXOAa» JJIsi 0030pa 3aKpe-
IJIEHO OPTCTEKIIO, TIPX STOM OHO HE BHOCHUT J0-
MIOJTHUTENTFHOE 3aTyXaHHe CUTHAJIA TTepeIadn JaH-
HBIX (PrucyHoK 5).

DIIeKTpOHHAs YacTh BECOBOU TIAT(HOPMBI CO-
OpaHa 10 pa3pabOTaHHOW CTPYKTYpHOH cXeme
[10], B KOTOpOIt YEThIpEe TEH30METPHUIECCKUX aT-
YHKa Yepe3 YPaBHUTEIh MOAKIIOUEHBI K KOHTPOJI-
nepy Arduino. JlaTUWKW NaBIIEHUS PacCUUTAHBI
Ha 350KT KaXAbIH, YTO ITO3BOJIIET IIAThOpMe
B cymMMe B3BemmBaTh Bec a0 1400kr. 3HaueHUs
Beca 1o mopty npotokoiy 12C cranmapra RS-232
OTIPABIIIOTCS HA OCHOBHOW KOHTPOJUIEP CHUCTE-
MBI Raspberry Pi. UnerTndukannoHabie JaHHBIC
npuxoaiaT co cuutbiBarens UHF RFID cucremsl.
[Tocie o6pabotkm Raspberry Pi ormpasiseT nan-
HBIE B 00JauHbINA cepBep. s opranu3anuu Ciry-
YKeOHOTO0 KaHaJa CBsI3H Ucosb3yercss WiFi momy-
JTHOTHOTIIIATHOTO KoMITbloTepa. i oprannzannu
CBS3M TIPY YAAJICHHOM ITOJKIIOYEHUH HCIIONb3Y-
etcst Mmomynb LoRa32u4 11, Taxxke, 1 OTIpaBKH
OKOHYATENHBIX JAHHBIX, UCTIOIB3YETCS MOIKITIO-
genue no kanary GSM/GPRS

S

[ =]

Pucynok 6 — BHyTpeHHSAS KOMIIOHOBKA 3JIEKTPOHHOT0 OJI0Ka
1 — CuuteiBatenns UHF RFID, 2 — OnHonnatHblil KOMIBIOTED, 3 — BIIOK ynpaBieHus ONPhICKUBAHUEM,
4 — Mopyns nepenaun LoRa, 5 — Aganrep aieKTponuTaHus

OcHoBHas 4acTh KOAA NPOrpaMMBbl YIIPABJICHHUS BecaMH HanmucaHa Ha s3bike Python 3.7.
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PucyHnok 7 — Aaroput™ nporpammbl ynpasieHus BecoBoi miatdopmoit [10]

Pazpaboran anroputm (Pucynox 7), mpex-
CTaBISIOIIMI COOOH Ba MapasieNbHBIX MOTOKA.
OnuH - TPOU3BOAUT HACHTU(DHUKALNIO, U3MEPEHHUE
Beca U 3amuch B 0a3y naHHbIX. Bropoi — paborty

Pe3yabTarhl necjeqoBaHui

Jist mpoBeieHHsI HCIIBITAaHUN pa3paboTaHHOTO
9KCHEPUMEHTAILHOIO 00pasia 1o ONpeAeIeHUI0
JKUBOW MaccChl M MICHTHU(PHUKAIMK ObliIa BIOpaHa
MosouHas gepma «MambetoB u Ko», B kauecTse
ONBITHOM TpyMIBI ONpEeAeieHO 86 TroJIoB Kpym-
HOro poraTtoro ckora B Bo3pacte 10-12 mecsies,
coJiep)kaiuxcs B ogHoM 3aroHe. [lyist Gosbiiero
OXBaTa MOTOJIOBBSI 3ar0HA M UCKIIIOUEHHS 00pa3o-
BaHUs CTOJINOTBOPEHHUS KHUBOTHBIX y TIaTdopm,

1o 00pabOTKe U XPAHCHHIO TAaHHBIX B TIAMSITH OJI-
HOIUIATHOTO KoMmbioTepa Raspberry Pi, a taxxke
OTBEUACT 3a OTMPaBKy MH(OpPMALIUU Ha CepBEp C
aapecom 194.4.56.86.

OBUIO PELICHO YCTAHOBUTH X 110 Pa3HbIE CTOPOHBI
3aroHa, TO €CTb — Ha OJIHY IOMJIKY OJHU Beckl (Pu-
cyHoK 8). Tak kak IUpUHA TOWIKU 3HAYUTEIBEHO
MpeBbIIacT MWUpUHY BecoB (1,5 METpoOB MpOTHB
0,6 METpOB), JONOJIHUTEIHHO U3TOTOBJIECHBI KOH-
CTPYKUMHU AJISI OTPXICHUS AOCTYMa K IOMIKAM.
[locne mpousBeneHUss MOHTaXka IBYX Miatdopm
OBUIH MOJAKIIOUYEHBI BCE HEOOXOIUMBIE CETH.
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Pucynok 8 — Ycranosnennsie miatdgopmsl B KT «Mamberos u K»

[Tonywyaemble nanHble GOPMUPYIOT Oa3y AaH-
HBIX KaK Ha caMoi ruiaTtdopme, TaKk M Ha CepBe-
pe B IIO «YmpaBienue cramom». ExxenHeBHO
reHepupyercd oT 4 10 17 makeToB NaHHBIX OT
Ka)KJI0T0 KUBOTHOTO. B kauectse npumepa B Ta-
Omuue | mpuBeneHB! AaHHBIE MOCEIICHHUS BECO-

BOH T1aT(OpMBI JKUBOTHBIM C yIIHOH Oupkoit 1D
024216806c04, nonyuyeHHsle co 2 aBrycra no 31
okts6ps 2020 roxa.

CormnacHo MOSyYEeHHBIM JIAHHBIM, >KHBOTHOE
noaxoauo k mouske 382 paza 3a 89 gHei, B cpen-
HeMm 4,3 pasa B cyTku (Pucynok 9).

HOMWYECTED® MOCEWEHAW MO HOMEPY
BECORDOH NAATSOPMLI

5 EETEe,

o

w Rz befong- 1

bz betoy-2

Pucynok 9 — INocemenue koposoit ID 024216806c04 mnardpopm B KT «MambetoB u K»

B pesynbraTe n3MepeHuii Beca GopMHpyeTCs
0a3a MaHHBIX, KOTOPAs TO3BOJISIET TOCTPOUTH MO-
JIeJTh TOYHOTO OIPEICTICHUS )KUBOW MAaCChI JKUBOT-
Horo. Ha ganHOM 3rtane pa3paboTKH, MOXKHO J1aTh

MIpeIBAPUTEIbHYIO ONEHKY IWHAMHUKH MPHUPOCTA
Beca xuBoTHOro. Ha pucynke 10 mpuenen rpa-
(uK m3MepeHns Beca U IMHAMHUKH MacChl HACHTHU-
(bUIIUPOBAHHOTO KHUBOTHOTO.
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M3MEPEHHAR HEMOAHAA HWBAA MACCA, KT
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Pucynox 10 — JlanHbIe 00 I3MEPEHHOM Bece U JUHAMUKA pocTa Macchl KopoBhl [D024216806c04

O0cy:xkneHue MOJYyYeHHbIX JTaHHbIX

Pa3paboran sKcnepuMeHTaNbHBIA  00paser
000pyIOBaHMS AJISI YAAIICHHOTO KOHTPOJISI WICH-
TU(UKANU, KOHTPOJIS KUBOW MAacChl KPYIMHOTO
poraToro cKoTa Ha MacTOHIIIE.

Ha navanesHOM 3Tame pa3paOOTKH M peasu-
3al1uu ObLIIH MPOBECACHBI TCOPETHYECKHUE U DKC-

MepUMEHTAIbHbIE  MCCIEAOBAaHUA  OTIEIbHBIX
KOMITIOHEHTOB CHUCTEMbI, B YaCTHOCTH MOMIYJIA
paguodacTOTHOW  WACHTH(UKAIWW,  CTaHITUH

OTIpEJICIICHISI Beca, YCTPOWCTB BBOIA, 00pabOT-
KM M XPAaHEHMsI JTAHHBIX, MOJYJIEH Nepenadn ux
Ha yJOaJeHHBIH cepBep. [IpoBenen BeIOOp TpeOy-
€MO KOHCTPYKL[MOHHOM CXEMbl W IapaMeTpOB
KOHCTPYKITUH TUTaT(OPMBI JIJIS1 TPOBEICHUS B3BE-
muBaHus. KOHCTPYKTHBHBIMH OCOOEHHOCTSMU
9KCIIEPUMEHTAIBHOTO 00pasia CTajio TO, 4TO Be-
coBast TuiaropMa MMEET YKOPOUYEHHYIO JIHHY,
BMEIIAIONIYIO TOJBKO TEPETHIE KOMBITA OJHOTO

3akioueHue

N3roToBieHbl dKCIepUMEHTAIbHBIE 00pa3Ilbl
000pYZOBaHMS [UIsl yIAIEHHOTO KOHTPOJISI UJICH-
TU(PHUKAIU, KOHTPOISI YKUBOM Macchl KPYITHOTO
poraroro CKOTa IpH MoJIXo/ie K IMOUIIKEe, PacIoio-
KEHHBIM KaK BHYTpH (epMbl, TAK U B OTKPHITOM
3aroHe. [IpoBeseHbl MCTBITaHUSI pa3paboTaHHON
1aThopMBI Ha MOJIOYHOU (epme.

B Oynymmx pabotax OynyT NpuBEAEHBI pe-
3yJNbTaThl 00pabOTKH MOJMYYaeMBIX JAHHBIX C

JKUBOTHOr0. B3BennMBaHue MpoUCXOAUT NOJ AeH-
CTBHEM BEPTHKAIGHBIX CHJI Ha TEH30METPHUIECKUE
JMaTIAKH T1aTgopMel. OmpeneneHa mporpaMMHast
W anmapaTtHas 9acTh OJIOKa DJICKTPOHHUKH. ABTO-
MaTHYECKYIO UICHTH(PHUKAIINIO CKOTA TIPOU3BOIUT
aHTEHHA TIPH 3aHATHN OJTHUM M3 )KHUBOTHBIX BECO-
Boi Turatopmel. Paspaboran anroput™ pabOTHI
Y HalMcaHa MporpaMMa YIpPaBICHHUS CHCTEMOM,
COTJIACHO KOTOPOH, TTOCIIE 3aBEPIIEHUs MoTpediie-
HUS BOJBI H OCBOOOKIICHHUST BECOBOU TUTAT(DOPMBI
JKUBOTHBIM TPOUCXOANT Tiepefada TOTyYeHHBIX
JaHHBIX (BeC, BPeMsA M MPOIOKATENBHOCTH T0-
TpeONeHns) Ha YOalIeHHBINH cepBep. Bes cucrema
SIBIIIETCS] aBTOMAaTHYECKOW W IPUMEHNMA TSl He-
MIPEPHIBHOIO MOHUTOPHHTA MOTPEOIEHISI KOPMOB
(BOMBI), YTO MO3BOJISIET MTPOTHO3UPOBATH U OIIPE-
JIENIATh pa3jMYHbIe YCIOBHUSA, CBSI3aHHBIE CO 3710-
POBBEM, TPOU3BOIUTEIHHOCTHIO JKHBOTHOTO.

athopm, a Takke pazpadOTaHbl HOBBIC aITOPHT-
MBI CTATHCTHYECKOT'0 aHAJIN3a, KOTOPbIC TIO3BOJISIT
C BBICOKOM TOYHOCTBIO OTIPEJIEIISTh JKUBYIO Maccy
KOHTPOJIHMPYEMBIX KHBOTHBIX.

Hacrostmast paGota BBIIONHEHA B paMKax
[MI® MCX PK BR06349515 «Tpancdepr u
aJlanTanusi WHHOBAIIMOHHBIX TEXHOJIOTHH JUIS
ONITUMH3ALIUH TIPOU3BOJICTBEHHBIX TPOIIECCOB Ha
MoJtouHbIX (hepmax CeBepHoro Kazaxcranay.
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Precision animal husbandry requires new solutions for process control and selective breeding.
Through an interdisciplinary approach, an IoT platform was developed, consisting of hardware and
software, which can be used by farmers to obtain data on the dynamics of changes in animal weight. In
this case, weighing is carried out voluntarily, that is, the animal itself stands on the weighing platform,
without causing stress for itself and other animals in the pen. The design of the weighing platform
resembles a "telephone booth" with an open entrance and a hole for the head, from the side presented to
the drinker. At the stage of design development, a statistical analysis of parts for deformation was carried
out, which showed permissible distortion values of no more than 0.36 mm at the point of maximum load.
Animal identification is carried out using ultra-high-frequency identification with a carrier frequency
of 868 MHz. In the course of computer modeling and experimental research, the optimal angle of
placement of the UHF RFID reading antenna was determined. As a result, the patch antenna is installed
on a special bracket under the ceiling of the weighing platform at an angle of 380 relative to the pallet
and 260 degrees at an angle to the side wall. The electronics unit was determined and an algorithm for
controlling the operation of the weighing platform was developed. Data transfer to the server is carried
out via LoRa and WiFi. Experimental tests were carried out on a dairy farm, in a pen with a livestock of
86 animals aged 10-12 months. The obtained data on the weight of each animal, the time and duration
of the watering place support in making a decision on the quality of young cattle’sreplacements. As a
result, the efficiency of the stress-free weighing system, the manufacturability of the proposed design

156



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXHYECKOTO YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 4 (107) 2020

and the efficiency of the developed software and hardware have been proven.
Keywords: precision animal husbandry, Internet of things, automatic weighing, radio frequency
identification, simulation
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JonMe-non Manm mIapyamibUIBIFBl  TEXHOJOTHAJBIK TpOIecTepai 0ackapy KoHE CeNeKTHBTI-
ACBUTIAHABIPY KYMBICTAPHI YIIIiH KaHa MISTTIMISP Il KaKeT eTe/l.

[ToHapabIK TOCLT apKbUTHI JKaHyapIiapIbIH CaJIMaFbIHBIH ©3Tepy THHAMHUKACHI TypPaJIbl MAJIIMETTEep/i
ayra apHaiFaH, pepMepiiep KoJaHa ajJaThlH alnapaTTHIK )KoHe OaFapiaaMaliblK KaMTaMachl3 eTiJIeTiH
IoT mnardopmacer a3ipienai. by xarmaiina caamak eiey o3 epKiMeH XKYy3ere achIpblIajibl, SFHH
YKaHyapJIeIH 631 calMak miaTdhopMackiHa TYCIM, ©3iHe )KoHE KOpaJarkl 0acka )aHyapiapra CTpecc Ty-
neipmaiiel. CanmMaxk miaTgopMachIHBIH KYPBUTBIM/IBIK IIETTiMi, YCHIHBUTFAH TAMAaKTaHy KaFbIHAaH 0achl-
Ha apHaJIFaH TeCITIMeH ambIK Kipedepici 6ap "tenedon xadbunackiHa" yKcaiapl. KypbuisIMas! a3ipiey
Ke3eHiHIe OemeKTepain aeopMarusra CTATUCTHKAIBIK TalIaybl >KYPTi3UIdl, O MaKCHMAaJIbl
KykTeme Hykrecinae 0,36 MM-IeH acTialfTeIH OypMaiaHyIbIH pyKcaT eTIITeH MOHIepiH KopceTTi. XKa-
Hyapzpl colikecTeHAipy 868 MI 1 KuiMiKTer1 )KOFaphl )KULTIKTI CORKEeCTEeHIIpY KOMETIMEeH JKypri3iieti.
KoMmmbproTepiiik MoIenpaey *oHE IKCIMEpPUMEHTTIK 3eprreyiep 6apeiceinga UHF RFID oky anTteH-
HAChIH OPHAJACTBIPYABIH BIHFAMIBI OYPHIIIBI aHBIKTANAR. HoTwkeciHne maTd aHTEHHACHl MajuleT-
ke KaTeicTel 380 jxoHe OyHip KaObIprara KaTeICThl 260 Tpagyc OypsimTa canmak rmiaT(opMachiHbIH
TOOCCIHIH aCThIHA apHAWBI KPOHIITCHHTE OPHATHIIABI. DJIEKTPOHUKA OJIOTHI aHBIKTAIBI KOHE CaTMaK
m1aThOPMAaCHIHBIH KYMBICHIH Oackapy anroputmi o3ipienmi. Cepsepre nepexrepai 6epy LoRa xone
WiFi apHachl apKbIIIbI J)KY3€Te achIpbUIabl. DKCIIEPUMEHTTIK ChIHAKTap CYT pepMackina, 10-12 aitnbix
86 mManmuprH Oackl Oap KaimaMa Kypri3iiaai. Op0Oip KaHyapIblH CalIMarbl, Cyapy YaKbIThl MEH Y3aKThIFbI
Typaibl ajdblHFaH MOJIMETTEp ipi Kapa MajIblH TeJiH KOHIEY camachl Typajbl MIeNIM KaObuiiayra
KoJnay kepcereri. HoTmkecinae ctpecci3 emnmiey >KyWeciHiH THIMILTITI, YCBIHBUIFAH KYPBUIBIMHBIH
THIMIIIJIIT] )KOHE JaMBIFaH OaraapiiaMaibIK-ammapaTThIK OOTIKTIH OHIMIUTIT JOJICTACHI].

KiarTik ce3aep: gom Man mapyamibuIbIFbl, HHTEPHET 3aTTaphbl, aBTOMATTHI OJIIIeY, PaIHOKHULTIKTI
COMKECTEeH/ TPy, IMHUTAIUSIIBIK MOJIENBICY

bnazooapnocmuw

Paboma evinoanena 6 pamxax II@ MCX PK, BR06349515 «Tpancgpepm u adoanmayusi unnosa-
YUOHHBIX MEXHON02ULL O0JisL ONMUMUZAYUU NPOU3BOOCMBEHHBIX NPOYECCO8 Ha MONIoUHbIX pepmax Cesep-
Hoeo Kasaxcmanay.
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YK 530.19 519.68
TPABUTAIIMOHHOE ITOJIE COJTHEYHOMW CUCTEMBI

Myxywesb.A. — 0.n.1., npogheccop

Kaszaxcrxuii aepomexnuueckuii ynusepcumem um.C.Celighyinuna
010011, 2. Hyp-Cyaman, np. Kenic, 62

mba-55@mail.ru

AHHOTALUA

B crartpe nccnenoBana oiHa U3 OCHOBHBIX XapaKTEPUCTHK TPABUTAIIMOHHOTO IMOJIsSI HEOECHBIX Te,
KaK TPaBUTALMOHHBIN MOTEHIIMAN. TeopeTHIecKr N3y4eHbl TPAaBUTAIIMOHHBIEC TOTEHITHAIBI MaTEepHUah-
HOM TOYKH M CHCTEMBl MaT€PHAIBHBIX TOUYEK, TAK)Ke 3aKOHOMEPHOCTH MOTEHIIMANa BHYTPH TIIAHETHI.
Ha ocHoBe MOHSTHA TPaBUTAIIMOHHOTO MOTEHIMAa BBIBEJCHO ypaBHEHHE PAaOOTHI MOJIA TATOTCHHS
ComnHna o nepemerieHuio Togeunoro tena. [lomyden rpaduk rpaButanuoHHoro norexuana Comxed-
HOM CHCTeMBI Ha OCHOBE YHCJICHHBIX METOJIOB.

B pabote mpesacraBieHbl pe3ynbTaThl NCCIEOBAHNS TPABUTAIIMOHHOTO TOJIS HEOECHBIX TEJ COJ-
HEYHOH CHCTEMBI TIOCPECTBOM TaKeTa MpukiIaaHbix nporpamm MathCAD. B kauectBe (hnznueckoit
cucTeMbl paccMoTpeHbl COJHIIE M TUTAHETHI COTHEYHOH CHUCTEeMBI. MCIob30BaH MPUHIUIT CYTIEPIIO3H-
LMY JUTS pacueTa MOTEHIHalIa OIS, CO3/[aHHOT0 HECKOJIFKUMU TeJlaMH. B cTaThe mpeacTaBieHbl BHIBO-
JTb1, TIOJTy9E€HHBIC Ha OCHOBE CPAaBHUTEIIHHOTO aHAJIN3a MEX]Ty Pe3yIbTaTaMi KOMITBIOTEPHBIX HCCIEI0-

BaHUU U JOCTHXKCHHUAMU B aCTPOHOMUH.

Kutouessble cinoBa: ConmHedHas cucTeMa, IUTaHeThl, TPABUTAIMOHHOE TI0JIe, TPAaBUTAIIMOHHBIHN T10-
TEHLMAJ, CBSI3b MEXY NMOTEHUUAIOM M MOTCHIUAIBHON 3HEPrU€i, SHEPrusl CBsI3HU, NOTCHIMAJIbHAS

sma, TpanueHt, [T MathCAD.

BBenenue

['paBuTanionHOEe B3aWMOJEHCTBHE MEXKIY
HeOecHBIMH Tenamu (3Be31bl, CONHIIE, TUTAHETHI,
€CTECTBEHHBIC CITYTHUKU ITHX TUIAHET, KOCMHYe-
CKHE ammapaThl U Jp) OCYIIECTBIISIETCS TOCPEI-
CTBOM TI0JIs1 TSroTeHus. [lone TaroTenus nim rpa-
BHUTAIMOHHOE TIOJIE TIOPOXKAAETCS STUMHU TEIaMU
U sABIIsieTCS O HOU M3 Gopm marepun. [liis rpaBu-
TAIlMOHHOI'O MOJISI, CO3JaBAEMOI0 HECKOJBKUMU
TEeJIaMH, BBITIOJTHSETCS PUHITHIT CYTIEPIIO3HUIINH.

Cu10BO# XapaKTepUCTUKON IPaBUTALIMOHHO-
T'O TIOJIS CITYKHUT HAPSKEHHOCTb, T.€. OTHECEHHAs
K €IMHUIE MACCHI CHJIa, IEHCTBYIOMIAs HA YaCTH-
1y, TTOMEIIEHHYIO B JJAHHYIO TOYKY TOJIS.

['paBuTanmionHoe mMoe Ha3bIBAIOT IEHTPANb-
HBIM, €CJI BO BCEX €r0 TOYKaX BEKTOPHI HAIPA-
YKEHHOCTH HAIpaBIIEHBI BIOJb MPSMBIX, KOTOPBIC
MepeceKarTcsi B OJHOM U ToM ke Touke O, He-
MTOJIBIKHOW TIO OTHOIIEHWIO KaKOW-THOO WHEp-
UaabHOM cucrteme orcuera. CHIBI TATOTEHHS
HEOECHBIX TeJ OTHOCATCS K KaTEeTOPUH IIEHTPAIb-
HBIX CHJI. A TaKK€ CHIIBI TATOTEHHUS TEN ABJISIOTCS
KOHCEpBaTUBHBIMH. [IpocTpaHCTBO, B KOTOpPOM
NEHCTBYIOT KOHCEPBATHBHEIE CHIIBI, Ha3bIBACTCS
MOTEHLHAILHBIM ITOJIEM.

LlenTpanpHOE TONE HA3BIBAOT ChEepHUECKU
CUMMETPUYHBIM, €CJTH YUCIIEHHOE 3HAYCHHE BEK-
TOpa HANPSHKEHHOCTU TIOJSI 3aBHCHUT TOJBKO OT
paccrosiHus 1 10 1erTpa cui O.

Martepuaibl 1 METOTUKA HCCIIETOBAHUI

HccrnenoBanne rpaBUTAIlMOHHOTO TIOJS COJI-
HEYHOH CHCTEMBI IIPOBOIMIIOCH TIOCPEICTBOM Me-
TOJIOB KOMITBIOTEPHOH (hM3MKH. BerarcnuTensHbIe
SKCIIEPUMEHTHI pealn30BaHbl HA OCHOBE MaKeTa
npuKIaaHbIX mporpamMm MathCAD.

MathCad - maTemMaTH4eckuii Maker Ui Mpo-
BEJICHVSI MH)KEHEPHBIX M HAYYHBIX PACUYETOB. DTOT
KOMITBIOTEPHOE CPEACTBO O00IaaeT MHUPOKUMHU
BO3MOXKHOCTSMH ISl PEIeHUsT OOJBIIOTO Kpyra
uccienoBarenbckux 3amad. OCHOBHOE TpeuMy-
[IECTBO MAKETa: €CTECTBEHHBIM MaTeMaTHUYECKHUI
SI3BIK pabodero JIMcTa 3a/1a4u, 9YTO J1aeT BO3MOXK-
HOCTB IT0JIb30BAaTEIIO TOIYYHTh ITOCIIE TIPOBEACH-
HBIX PacYeTOB TOTOBBIM UTOTOBBIN JTOKYMEHT.

[IIIT MathCad o6wvenuHsieT B cebe: penax-
TOp MaTeMaTHYeCKUX (OPMYJ, HHTEPIPETATOP
JUTSL BBIYHMCIICHHN, OMOIMOTEKY MaTeMaTHYEeCKHX
(YHKIIHI, TPOIECCOP CUMBOJIBHBIX ITPe0Opa3oBa-
HUH, TEKCTOBBIN peIaKTOp, IpadyndecKue CpeicTBa
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npeacraBienus pe3yabratoB. [laker MATHCAD
OTHOCHTCS K MHTETPUPOBAHHBIM MTAKETaM, T.€. T10-
3BOJISIET HE TOJBKO MTPOU3BECTH BHIYHUCICHUSA, HO U
MIOJTyYUTh TOKYMEHT - UTOTOBBIN OTYET C KOMMEH-
TapusaMu, GopMyIamMu, TabIUIIAMH U TpapUKaMH.

OcHOBHBIE HCccJIe0BaHMI

HUP

1 Iomenyuanvnasa nepeus 63aumooeil-
cmeus U301UPOGAHHBLIX O08YX HeDecHbIX mel.
I'paBuTanmonHas sHeprust HEOECHBIX TEN €CTh MX
MIOTEeHIIMANbHAS SHEPTHs, 00YCIOBICHHAS UX B3a-
WMHBIM TPaBUTAIIMOHHBIM TsroTenueMm. [loTen-
OUaNbHAs DHEPTHs CUCTEMBI B3aUMOJICHCTBYIO-
X HEOECHBIX TEN — ATO (PU3NYECcKas BEINYHHA,
YHCIIEHHO paBHAasg paboTe, COBEpIIaeMON CHIIaMU
B3aMMOJICHCTBUS TIPY B3aWMHOM yNAJICHUU BCEX
TEJ CUCTEMBI U3 JaHHOTO PacIlONIOKEHUs Ha Oec-
KOHEYHOE pacCcTOosHUE IpyT OT apyra. Jis moboi
HEOECHBIX TeJ, HAXOSIINXCA Ha KOHEYHBIX pac-
CTOSIHUSIX, TPABUTAIIMOHHAS SHEPTHS OTPUTIATEINb-
Ha, a Js OECKOHEYHO YAaNEHHBIX, TO €CThb IS
TPaBUTAIlMOHHO HE B3aMMOJEHCTBYIONINX TEII,
TpaBHUTAIlMOHHAs dHeprusi paBHa Hymo. [lomHas

pe3yJabTaThl

HpOCK]_II/II/I BCKTOpa CHUJIbI HA OCHU KOOPJAUHAT:

+

[Ipocroii B mpumenenun III1IT MathCad mo-
XKET MPHU UCIIOIB30BAHUU HHCTPYMEHTOB ONTHMU-
3allU¥ PacUeTOB JIaTh OYCHb XOPOIIINE PE3YIIbTAThI
B MPWIOKEHUH K HEKOTOPBIM 3aj7a4aM HeOecHOH
MEXaHHUKH U aCTPOHOMHH.

SHEPTUs CHUCTEMBI HEOCCHBIX TEl, paBHAs CYMMeE
rPaBUTALIMOHHOM M KUHETHUYECKOW SHEpPIruu, Mo-
crostHHA. JIJ1sT M30JMPOBAHHONW CUCTEMBI TPaBH-
TallMOHHAS DHEPTHUS SIBIISICTCS JHepeuell Ces3l.
OTtpuniaTenbHBIA 3HAK TPAaBUTAIIIOHHOW SHEPTUU
caM 110 ce0e 03HaYaeT, UTO CHUJia B3aUMOJICHCTBUS
(TATOTEHMS) MemaeT B3aMMHOMY YJAJICHUIO He-
OCCHBIX TeJ, SIBJISICTCSI CHUJION CONPOTHBIICHUS TIO
OTHOIICHUIO K WX B3aMMHOMY ynajieHuro. PaGora
ee B TaKMX YCJIOBHUAX oTpunatensHa. [1].

Kaxoii Touke MOTEHIIMAIBHOTO TIOJSI COOT-
BETCTBYET HEKOTOPOE 3HAUCHHE CHIIBI [ JeHCTBY-
[OlIel Ha Tell0, U HEKOTOPOE 3HAYEHUE MOTEHIIN-
anpHOU SHeprun U. 3HAYUT, MEXKIY CHIION ﬁ
u U nomxHa GbITh CBsI3b dA= Fd7 , ¢ Jipyrou
cTopoHbl, dA = — dU, ciemoBaTeIbHO Fdi=-dU ,
OTCIO/Ia

au

ar M

Uy
Zk) =-grad U

au

E=% b="%

BekTop CHIIbI MOKHO 3alHCcaTh Yepe3 MPOCKIHH:

= au > au

F=—(=1t+ —
dx 6y]

0 - 05,6 07
grad = it 5 +

9z I'pagmeHT — 3TO BEKTOD, MOKA3bIBAIOIINI HANpaBIeHNE HauObICTpeiiie-
-

ro u3MeHeHus ¢pyHkmu. CiaeoBaTeNnbHO, BEKTOp F - HampaBieH B CTOPOHY HAWOBICTPEHIIEro yMeHb-

mICHuA

Ham Hy>XHO BBIYMCIUTH 3HAUYE€HUE TTOTEHIIMAIHLHONW YHEPTHH B3aUMOIPUTSHKEHHSI MEKIY OJXHAPOIHBIM
CIIOJIOLTHBIM IIapOM CO C(EepUUECKH CHMMETPUYHBIM TI0JIeM U MaTepualibHOM Toukoi (Puc.1).

dri

m

Puc.1
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PazobObem Bce cdepuueckoe Tenmo Ha OOIb-
I10€ YHUCJI0 TOHKHX CJIOCB U MTPOCIICIUM JICHCTBUE
9THX CJIOCB HA YACTHILy MAcChl /71, HAXOJSIIYIOCS
Ha PACCTOSHUM 7 OT IieHTpa Teja. M3BecTHO, uTo
€CITM Macca /7 HaXOJMUTCS BHE IApOBOTO CIIOS, TO
MOTCHOMAJIbHAsA J3HEPrusa MacChl mM TaKOBa, Kak

ecim OBl BCS Macca ciiosi codpanach B €ro IIEHTPE
[2]. Ecam > R, To Macca m SIBIII€TCS] BHEIITHEH 1O
OTHOIICHUIO KO BCEM CJIOsIM c(hepruieckoro Tena,
ClIeIoBaTeIbHO, €€ TIOTeHIInabHas sHeprust U Ta-
KOBa, Kak ecjm OBl BCS Macca Teja coOpalach B
ero nearpe. Mcnons3ys ypasaerue (1), Hamumem:

U(r)=- [ F(r)dr + C,

I'ne C, — HekoTOpas KOHCTaHTa, KOTOpyro HaiaeM u3 yciosus U(eo) = 0. Ouenano, C, = 0. [Tocne mo-

mM
CTAHOBKH BBIPAKEHUSI JJISI CHJIBI ( F (r) = -y —2) TIOJTYYUM:
r

_ mM )
U =-vy—
Teneps paccMoTpuM cuTyauuto npu r < R. Ha yactuiy m aeiicTByeT cuiia TATOTEHUS CIUIOIIHOIO
niapa pajuycoM r, a CHjla TATOTEHUs BHeNHero cios toimuuoi d (r< d<R) pasHo Hysbio (Puc.2).

Taxum 0Opazom:

4 -3
_ _ ., mMm) _ _ mp_r _ M _ __ ., mMr
F = =z —z  Ae p _n:—RS IMonyuum F = Y s
Puc.2
mMrdr mMm
= = R)=—y—
Tornma U() f 4 R3 +C . Koncranra C, HaxonuM u3 rpaHu4HOrO ycnom/mU( ) V3 .

mM
[ocne noacrasku nomydum, C; =—3 ¥ Ty

CrenoBartenbHO,

mM 1

r 2 3
U= r G- o
R 2 'R 2
OOmiee ypaBHEHHUE TOTEHIIMAIBLHOW YHEPIMU B3aMMOIPUTSIKCHUS MEXKIY CIIOJIOIIHBIM IIapOM
(U(r)) n maTepuaabHON TOYKON B3aBUCUMOCTH OT PACCTOSIHUS (7;) MOXKHO MHCATh B TAKOM BHJIE:

-yM ,F>2R

U(r) = '

mM 1

3
Yy GE?* =), <R

“4)

I'paduk o6ett 3aBucumoctu U(r) aiist ciiydasi B3aUMOJICHCTBHS 3eMJTH ¢ KOCMUYECKUM arllapaToM
Maccoii 10 ToHH npejcrasieH Ha puc.3. ['paduk Obu1 mocTpoen ¢ nomoinkto [T MathCAD.
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] . T 4R
0 : 1410 210 :
- 210" : :
— p0™ .
Uir) : :
S : H
— At} : M
L L R Al B __.-;I...m.__.:
i E:
- g0’ ; i
.......... SN USSR bot: S 4
- H = '
=it : - E.
I
Puc.3

2 I'pasumayuonnwlit nomenyuanl HeGecnozo
mena. VI3 3ak0Ha BCEMHUPHOTO TATOTECHUS HEIO-
CPEACTBEHHO CJEIyeT, YTO BEKTOPHOE MOJje Ha-
MPSKEHHOCTH CBA3aHO C TOJIEM CKaJSIpHOU (yHK-
LMY, TIOJYYUBIICH Ha3bIBAaHUE TPABUTAIIMOHHOTO
MOTEHIHANA. DTO CBSI3b ONPEALIISETCS U3BECTHBIM
COOTHOIICHHUEM [3]

g=-grado=-v ¢ (5)
OTO COOTHOLIEHHE cJelyeT MOHUMATh Tak,

YTO B KaKJOW TOYKE TIOJNS HAMPSHKEHHOCTh Ha-
MIPaBIIEHO II0 HOPMAaJH K TIOBEPXHOCTH PABHOTO
moTeHnuana. TakuM 00pa3oM, CHIIOBBIE JHHUU
TIOJIT TPABUTALIMU SIBIITIOTCS CEMEWCTBOM OpTO-
TOHAJIBHBIX TPAEKTOPUHN MOBEPXHOCTEN MOCTOSH-
HBIX TIOTEHITHAJIOB.

I'paBUTALIMOHHBIN TOTEHIIMA B TAHHOW TOUYKE
TIOJISI C IEKAPTOBBIMH KOOPAWHATAMH X, Y, Z OIpe-
nernsercst popMyIon

0=GfIf 2 P =(x-XP+(y-y)P+Ez-2)% (6)

rae dr —neMeHT o0beMa B TOYKe X', ', z',
p - TWIOTHOCTb B TOM e TOYKE, I — PacCTOSHUE
aneMeHTa dr OT JaHHOW TOYKH X,y,Z. MHTerpu-
pyem mo xoopauHaTam X', V', z' B mpenenax o0b-
eMa Teja, CO3JAlOIIEro paccMaTpUBAEMOE IOJIE.
O4eBHIHO, UTO €CITM pa3Mephl U IMIIOTHOCTh 3TOTO
TeJla KOHEYHBI, TO TPABUTAIIMOHHBIN MOTCHINA U

(p:_

COOTBETCTBYIOIIAs EMY, COTJIaCHBI (5), HaIllpshKEH-
HOCTb KOHEUHBI U HEMPEPBhIBHBI BO BCEX TOUKAX
MOJIsI, PACHOJOKEHHBIX KaK BHE, TaK U BHYTpU
Tena.

Korga ucTouHHKOM MOJISL TSITOTEHUS! CIY>KUT
MaTepuanbHas TOYKa ¢ 3aJaHHOl maccoil M, mo-
TEHLKAJ MOJIsl HAa PaCCTOSIHUU ¥ PaBEH

GM
" ™

OToif ke popMyJION OTpeeNsIeTcsl MOTSHIINAT BO BHEIIHUX TOYKAaX IMOJIS, CO3AAHHOTO HEOECHBIM

TEJIOM CHEPUUECKUM pacIpe/IeICHUEM MAacChl.

Bo BHYTpeHHHX TOYKax 3TOTO TeJa MOTeHIINAI Ha PACCTOSHUH #* OT IIEHTpa paBeH

_ GM()
r

+4nG er p(Mrdr

®)

Uepes M(r) 3mech 0003HaUeHA Macca BHYTPEHHEH YacTH Tejla, OrpaHUYeHHON cepoii paauyca 1.

HarmnpsoxkeHHOCTD, COOTBETCTBYIONIAS MOTEHIIHANY (8), paBHA - —

GM(r)
-2 1 HalpaBJIcHa K LCHTPY;

OHa 00yCIIOBJICHAa Maccoit M(r) BHyTpeHHEH 00JacTH, TOT1a KaK BHEITHUHN CPepUIeCKHA CTIOU CO3aeT
B 3TO# 00J1aCTH I0JIE C TIOCTOSTHHBIM MOTEHIIMAIOM, KOTOPOMY OTBEYAET HYyJIEBasi HAIIPSIKCHHOCTb.
B gactHoM cirydae, korma p = const, hopmyna (8) maer

¢ =-2nGp(R? - %rz)

)

. 4
BCJICACTBUEC YE€TO HAIPSXKCHHOCTD 110 a6COJ'IIOTHOMy 3HAYCHUIO OKAa3bIBACTCA PaBHOU ;TCGPI‘ .
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Bo BHenHUX TOYKax TPaBUTAIMOHHBIN OTEHITMAJ yIOBJICTBOPSET TU(PPEpEeHIIUAILHOMY ypaBHEe-
auro Jlamnaca

V?9=0 (10)
A BO BHYTPEHHHX TOUKax Tesa — ypaBHeHuto [TyaccoHa.
V2= - 4nGp (11)
Tounee, rpaBUTALIMOHHBIN MOTEHIMAT MaTEPUAIbHON TOUKHU, WIM HEOECHOTO TeJa ¢ MOCTOSTHHON
GM
IUIOTHOCTRIO ( 7> R, T1ie R — pajuyc mapa) Beipaxkaercs mo Gopmysie ¢ =- —— ,rae M macca Tena. Ota

xe GopMmyna cripaBeNIMBa 1 ISl TPABUTAIIMOHHOTO MOTEHIIMAIA JIF000T0 Tena co chepuiecku-cuMMme-
TPUYHBIM PACIpPENEIICHUEM IUIOTHOCTH MACcChl BHYTPH HETO.

MOXHO BBIYHCIHUTH PabOTy MO MEPEMEIICHUIO0 TOYCUHOTO Tea (71) B TOJE TATOTCHHS APYTOTO
TOYEYHOTO Tena ¢ Maccoir M (Puc.1).

M I
_F m

_} r dr

— o
- -l -

2

Omnpenenum paboTy, COBEPLICHHYIO CHJIAMM OIS TSATOTEHUS IPU NIEPEMEIECHUH B HEM MaTepHalib-
HOW TOYKM Maccoil m (padoTy Mo yJaJleHHIO MaTepUaJbHOW TOYKH Maccoi m ot 3emiu Maccoid M Ha

paccrosiHue 7).

o = mM
Ha nannyto Touky B nosioxxenuu 1 nedictByer cuia: F =y -7

mM

[Ipu nepemerienuy 3TOM TOUKU Ha paccTosiHKE dr, coBepiuaeTcs padboTa dA=—y rdr

(3HaK MHHYC IMOKAa3bIBACT, YTO CUJId U IICPEMCIICHUC HpOTI/IBOHOJ'IO)KHBI).

Torma obmiast pabota
GM
T

)

OTa (I)OpMyna TOKa3bIBACT, YTO 3aTpavuCHHAA pa60Ta HC 3aBUCHUT OT TPACKTOPHU, a4 3aBUCHUT JIMIIb OT
KOOpAWHAT TOYKHU. CJ'ICI[OBaTeJ'ILHO, pa60Ta KOHCCPBATHUBHBIX CUJI ITPU NEPEMCIICHUN TOYKH 7 BAOJIb
MPOU3BOJIBHOI'O 3aMKHYTOI'O KOHTYpa L TOXACCTBCHHO paBHA HYJIIO.

I/ITaK, pa60Ta TATOTECHUS Tella ¢ Maccorl M mo NEPEeMCHICHUIO TOYCUYHOT'O TCJIa mo paBHa

T T,  mM GM
A=fr12 dA= - frlz '}/r—z dr=m (7 -

GM GM
A=m(E—--7) (12)
T2 T
GM GM
BI)Ipa)KeHI/Iﬂ T u - 7 €CThb FpaBI/ITaHHOHHBIe IIOTECHIOMAJIbI B TOYKax r2 nu r] OerCTHOCTI/I

tena M [4].

I'paBUTAaLIMOHHBIA TOTEHIMAJ PABEH OTHOIIEHUIO OTEHUMAIBbHON SHEPTUA MAaTEPUAJIbHON TOUYKH,
IIOMELIEHHON B pACCMATPUBAEMYI0 TOUKY IT'PaBUTALIMOHHOIO I10JIsL, K Macce 3TOH ToUKuU. B 3TOM citydae
MBI HIMEEM JIJIO C U30JIMPOBAHHOW CUCTEMOM JIByX Tel. Takum 00pa3oM, rpaBUTAIMOHHBIN TOTCHIIUAI
SIBJISICTCSI DHep2emuyecKoll XapakmepucmuKol oJs TATOTCHUSL.

3 I'pasumayuonnwtit nomenyuan cucmemyl VlHaue TOBOPS, CHIIBI TATOTEHUS] HE IKPAHUPYIOT-
MamepuanpHelX mouek. Jisi TpaBUTALlMOHHOTO  Col.
I10JIs1 BBITTOJIHACTCS IPUHLIUT CYTIEPIIO3UIINN: T'Pa- CornacHO TPHUHIMIIA CYNEpPHO3UINH, TPaBU-
BUTAlIMOHHOE MOJI€ IBYX MaTepHalbHBIX TOYEK TAIMOHHBIN MOTEHIIMAI N TOYESK PABEH CyMMeE Ipa-
(unM Test) paBHO CyMME I'DaBUTALMOHHBIX IIOJIEH  BHTAI[MOHHBIX MOTCHIIUAIOB BCEX TOYCK:
KaXI0M U3 3TUX TOYEK (MM TEN) 110 OTAEIBHOCTH.

My Ty g T
o=yttt T )T ki (19

Ecnu Todek 6eckoHEUHOE YMCII0, @ MACCHl HX OECKOHEYHO MAaJlbl, TO UMEEM JIeJI0 C MHTETPaIbHON
CYMMOH, 1 Hally (pOopMyITy CIIeIyeT 3alucarh TaK
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TAC p- paccTOsHUE MEXTy (UKCHPOBAHHOMN TOUKOH P 1 aieMeHTOM MpuUTATHBArOMEH Macchl dm.

[lycts X, y, z - KoopauHaThl Touku P, a & , 1, { - KoOpAWHATHI TEKyIIEH TOYKH ¢ Maccoil dm Torma
dhopmymy ( 13) MOXKHO TepenucaTh CIeayIOnuM 00pa3oM:

dmEmb)

oxy2) =1 fy T

O+ (y—m)?+(z-0)?

[IpuBeneHHbIi nHTErpa OepeTcs 1o BceMy 00beMy Tejla, 3TO TPeXKpaTHbII nHTerpai. Ero senuuu-
Ha 3aBUCHUT OT paclpeesieHus IJI0OTHOCTEH BHYTpH Teuna [S].

4 I'pasumayuonnwviii nomenyuan Conneu-
Hoil cucmemuwl. Bee mianetsl COTHEUHON CHCTE-
MbI U camoro CoiHIla UMEIOT (hopMy, OJTU3KYIO K
chepuueckoii. [losToOMy, I'paBUTAIMOHHOE TMOJIE
mapa MOXKHO PacCMaTpuBaTh, KaK TEPBOE IMPH-
6J'II/DK€HI/IG K I'paBUTAIITUOHHOMY ITIOJIIO IJIAHETHI.

It co3nanus rpaduka TpaBUTAIIMOHHOTO M0~
TeHnuana CoIHEUHOW CUCTEMBI ObLJT HCTI0JIB30BaH
nakeT NpUKIagHbX nporpamm MathCAD [6,7].
H3-3a HEBO3MOXXHOCTH oxBara Bcel COJIHEUHOU
CHCTEMBI, MBI OIPaHHYHIUCh HA0OPOM YETBIPEX
mianet: 3emis, Mapce, FOnutep u CatypH.

M _=2-10**kr, macca 3emmu ml = 6-10** kr, pac-
Tosuue 3eman ot Comnma /= 1,5-10" M, m, =
m, — macca Mapca, [, =1,5-11 - pacrosnue Map-
ca or Connua; m,=318'm,, [, =5,2- [, - macca
FOmnurepa u ero pacrosnue ot Connna, m,=95-m,
179,31, Macca CaTypHa M €ro pacTOsSHHE OT
Comnnua. U3 ypaBuenus (13) manumem mis Cons-
112 ¥ 4eThIpeX IIaHeT (opMyIy MOTEHIUANA s
KQKIOW TOYKH TPOCTPAHCTBA:
¢=0 10T @ T0 T,

Jus caydast mapana roranet noreHnuan Coi-

HEYHOM CHCTEMBI 3aITUCHIBAIOT B TAKOM BHJIC:

mg

-G — G2

G=6,67-10""u-Mm?*/kr?, macca ComnHua
M m m
N=-G—-G——-G—=2

O =-G -6 Oy

(14)

[r=15] |7 =14l

Ha puc.5 npencrasien rpaduk ypasaenus (5), rae 1o aducce OTJIOKEHBI pacCTOSHUE B METpax, a

10 OpJIMHATE — MOTeHIran B JK/KT.

il i 15,2

Puc.5

3aMeTHM, YTO B IPOCTPAHCTBE COJHEYHON CH-
CTEMbl TPAaBUTALMOHHBIM IOTEHLHA CO3ACTCS
uckmounrenabHo onaropaps Conniny. [lo stomy,
rpaduxu ypaBHenuid (7) m (14) moutn He oTNIH-
yarorcsi. Mrak, rpaduk rpaBUTaliOHHOTO TOTEH-
nuana ColHEeYHOHM CUCTEMBI ITpU yCIoBHAX >Re,
(Rc — pagnyc Connua) ects rumnepboina, Ha Ko-
TOPYIO HAaKJIQJBIBACTCSl OUEHb Y3KHE €]1Ba 3aMET-
HBIC BEPTHKAJIbHbBIC KK, PACIIOIOKEHHBIE OKOJIO
IOnurepa n CartypHa. OTH NUKH HE BUAHO OKOJIO
3emiu 1 Mapca 1u3-3a UX HUYTOXKHO MaJioro 3Ha-
YEHUSI.

Kaxnas mianera ToXe CO31aeT I'paBUTALH-
onHoe moje. [lnanersl-rurantsl kak HOnurep u

CarypH co31ar0T 0oJyiee MOIIHBIE TIOJs IO CpaB-
HEHUIO C IPYTUMH IIaHeTaMu. [ TyOrHa KaKaoro
MMKa paBHA MOTCHIMAILHON SHEPIrUU €IUHUYHOU
MacChl Tea, HaXOASIIEro B LIEHTPE STOU TIaHETHI.
I'paduk rpaBuTanmonHoro norexuana CoiaHia u
MUKW HOCSIT HA3BaHWUE MOMEHYUAILHOU SAMbl IS
C€IUHUYHOM MAacChl Tejla, HaXOIsAUIe B LEHTpE
Connna iy miadeT. To ecTh Bce INUIaHEeThl HaX0-
ISITCSL B epasumayuonHuix aogyuxax Comaia. O0-
asi MEXaHUYEeCKasl YHEPrUsl OTACIbHOMN IJIaHEThI
¢ mMaccod m B CoJHEYHOM CHUCTEME COCTOWT U3
CYMMbI KHHETUYECKON SHEPTUU U MOTEHIUATBHON
SHEPTUu:
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md>?
E=—-
2

GmM, _  GmM, (15)

2r

W3 mocnennero ypaBHEHUS MOYKHO JI€JIaTh BBIBOJI, YTO BCE TUIAHETH OOPEUCHBI BPAIIATHCS BOKPYT
CounHIa. r — paccTOsIHUE [IEHTPa HEKOTOPOH MiIaHeThl oT neHTpa ConHia.

OO0cyxaeHue MOJYYEeHHbIX JAHHBIX M 3a-
KJIIOYeHHe

I'paBuTtanust - 370 yHHBEpCAIbHOE CBOWCTBO
MaTEepHH, KOTOPHIM 00JalaloT BCE NPEAMETHl U
Tena Bo Bcenennoil. CyTh TpaBUTalUU 3aKIHO-
4aeTcsl B TOM, YTO BCE MaTepUasIbHbIE Teja MpH-
TATUBAIOT K ce0e Bce APYrHe Teja, HaXOAAIHNecs
BOKDYT.

B3anmonputsikeHue nposiBIsSCTCS MEXILy He-
OeCHBIMHU TeJlaMM, YAAJCHHBIMH IPyr OT Apyra
(mammpumep, 3emns u Jlyna wu ConHile 1 Apyrue
IUTAHETHI ), IPUYEM CHUJIBI TSATOTEHUSI HE 3aBUCST OT
TOT0, B KAKOH Cpe/ie 3TH TeIa HaX0ANTCs (B BO3IY-
Xe, B BOJIC WJIM B KAKOM-IMOO APYTOM BEILECTBE).
TsiroreHue B paBHOH Mepe CyLIECTBYET Aa)e TOT-
Jla, KOrJa B3aWMOJECHCTBYIOLINE TEla HAaXOAATCS
B BaKyyMe.

[TocpencTBoM MeTO0B HEOECHONH MEXaHMKH,
KOMIIBIOTEPHOH (DM3MKM M YMCIEHHOTO aHajIu3a

HCCIIEJIOBAHBI XapaKTEPUCTUKU TPABUTALMOHHOTO
MOJISl COJIHEYHOU CHCTEMBI. B kauecTBe KOMIIbIO-
TEPHOrO MHCTpyMeHTa Obul ucnonb3oan [I1I1
MathCAD. Hamu nosiy4eHsl CIISIYIONUE Pe3yIib-
TaThbl:

1. Ha ocHOBe YHCIEHHOTO aHalW3a HCCIe-
JIOBaHAa MMOTEHLMAJIbHAS SHEPTUSI B3aUMOJIEUCTBUS
M30JIMPOBAHHBIX JIBYX HEOCCHBIX TEIL.

2. HW3ydeHbl 3aKOHOMEPHOCTU TpaBUTAIIU-
OHHOT'O TIOTEHI[MAaJIa HEOSCHBIX TEI.

3. IlocpenctBoM mpHHIMNA CYMEPHIO3UITUH
paccMOTpEH rpaBUTALIMOHHBIA MOTEHIIMAJ CUCTE-
MbI MAaTEPUAJIBHBIX TOUEK.

4. C nomousto IITIT MathCAD u MeTon0B
YUCJICHHOT'O aHaJIi3a MOCTpoeHa (pu3nueckas Kap-
THHA TPAaBUTALMOHHOTO MoTeHIHana CoMHEeUHOM
CHUCTEMBI.
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AHJaaTna

Kyn oxyleciHiH acmaH [eHeNepiHiH TpaBUTANMSIBIK OpICIH 3epTTey acmaH MEeXaHHKAChl
FBUTBIMBIHBIH HET13T1 MiHACTTEpiHIH OipiHe skatambl. KyH skoHe KyH xy#eciHiH mIaHeTaJapbIHBIH Tap-
TBUTBIC KYOBUTBICHI CYTIEPIIO3UITUS TIPUHITHII Heri3iHAe 3epTTeneai. KyH xyieciHiH TapThUTbIC OpiCiHIg
MaHBI3/Ibl CHUTIATTAMACHIHBIH Oipi — TPaBUTAIMSUIBIK ITOTEHIMAT KapacThIPbUIABL. MaTepuanibiK
HYKTEIIep/IiH JKoHEe MaTepHAIJIBIK HYKTEJep KYHECiHIH IpaBUTAIMIIBIK TOTEHIIMAbI, COHBIMEH KaTap
IJIaHeTa IMIHET] MOTESHITHAN 3aHIBUTBIKTAPBI 3epASIICH . | paBUTAITUSIIBIK ITOTEHITHAT 3aHIaphIH ITak-
nanaHa oTeIphIn KyH jkyHeciHaeri MaTepralablK HyKTeHIH KO3FaIbICHl Ke31HAET] TapThUIBIC KYIIiHIH
JKACaHTBIH JKYMBICHI KOPBITBIIBIT MIBIFAPUIABL. KyH jKyHeciH KypalThIH acmiaH JeHEIEPiHiH opicCiHiH
roreHanel MathCad maketi kemeriMeH 3eptreni. KyH skyieciHiH TpaBUTANMSIIBIK TTOTCHITHATBIHBIH
rpaduri CaHIBIK SIICTEP KOMETIMEH allbIHABI OHE OCHI TpadHKTIH KeMeriMeH opOip IIaHeTaHBIH
TPaBUTAIMUIBIK TIOTEHIMANBI Typaibl KOPHITHIHABLIAD JKacalfbl. byl TYXBIpbIMAAp KOMIIBIOTEPIIK
3epTTEYJEPAiH HOTIKEIEePi MEH aCTPOHOMUSHBIH KETICTIKTEPIH CalTbICTRIPMAIIbI TAJIJayFa HET13AeI/Ii.

Tyiiin ce3mep: KyH xyiieci, Turanerangap, TpaBUTANMSUIBIK ©pic, TPABUTANFSUIBIK ITOTCHITHAI, T10-
TEHIMAJl MEH MOTCHINAIIBIK SYHEPTHS apachIHIaFbl OaillaHbIC, OaillaHBIC SHEPTUSCHI, TOTSHIIUAIIBIK
IIYHKBIP, TpagueHT, Mathcad makerTi.
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THE GRAVITATIONAL FIELD OF THE SOLAR SYSTEM

B.A.Mukushev - doctor of pedagogical sciences, professor,
S.Seifullin Kazakh Agrotechnical University,

010011, Republic of Kazakhstan, Nur-Sultan, Zhenis Avenue, 62.
mba-55@mail.ru

Summary

The study of the gravitational field of celestial bodies in the Solar system is one of the main tasks
of the science of celestial mechanics. The phenomenon of attraction of the Sun and the planets of
the Solar system is studied on the basis of the superposition principle. We consider one of the most
important characteristics of the gravitational field of the Solar system — the gravitational potential. The
laws of the gravitational potential of material points and systems of material points are studied. The
potential inside the planet of the Solar system is investigated. The work of the gravitational force in the
motion of a material point in the Solar system is generalized using the laws of gravitational potential.
The potential of the field of celestial bodies was studied using the MathCAD package. A graph of the
gravitational potential of the solar system was obtained using numerical methods. Based on this method,
conclusions were made about the gravitational potential of each planet. These conclusions were based
on a comparative analysis of the results of computer research and advances in astronomy.

Keywords: Solar system, planets, gravitational field, gravitational potential, relation between
potential and potential energy, binding energy, potential well, gradient, MathCAD package.
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Annotation

An increase in the reliability of the operation of large-sized and massive parts by plasma hardening
of their surfaces is substantiated. It has been established that the formation of several structural zones
of different microhardness is observed in detail along the depth of hardening, indicating the formation
of a gradient-layered structure. It has been proved that at ultrafast heating rates, which occur during
surface plasma hardening, phase and structural changes move to the high temperature region, changing
the kinetics of the appearance and growth of new phase nuclei. In this case, fine-grained austenite is
formed, which is transformed into a highly dispersed martensitic structure, which increases the strength

and reliability of the surfaces of the parts.

Key words: Solid-rolled wagon wheel, plasma hardening, gradient-layered structure, wear

resistance, contact fatigue strength.

Introduction

One of the key requirements for machines
and their parts is their durability and reliability.
Solid-rolled wheels of transport cars operating
under conditions of intense shock-cyclic loads are
subject to high requirements for wear resistance
and contact-fatigue strength. Thus, when moving a
loaded carriage, the wheels are subjected to tests of
several types of loads: rail pressure corresponding
to a certain part of the pressure on the axle of the
wheelset; dynamic load from impacts on rail
adhesion; frictional forces arising from the rolling
of wheels on a straight track; frictional forces
during braking, formed in the plane of contact of
the brake shoe with the wheels; frictional forces

Task definition

One of the most complex and difficult tasks
from a wide range of machine-building enterprises
facing a technologist is the scientific and technical
substantiation of thermal hardening of large
surfaces of large-sized and massive parts of
various kinds. That is, the efficiency of spindles
is mainly determined by the wear resistance of the

under pressure of a braked wheel with wheels.
The most common heat treatment method
is hardening, which becomes a problem when it
comes to large and large parts. Requires large,
energy-intensive heating furnaces and heating
rolls for quenching and tempering machine parts.
The main task is that when using classical methods
of heat treatment of large parts, it is impossible
to achieve uniform cooling and uniformity of
structural transformations throughout the volume
of the hardened part. This, in turn, causes the
appearance of the remaining thermal and structural
yarns in the parts, reducing its fatigue properties.

[].

spindle journals and the ability to withstand fatigue
and fracture. To obtain a high wear resistance of
the journals, it is necessary to provide a surface
layer with a martensite structure and high strength
through hardening. In reality, due to the danger of
the appearance of deformations, the strength of the
spindle necks is limited at the level of 49-50 HRC.
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At high loads (up to 27 tons per axle of
transport cars) and high train speeds, thin surface
layers are heated to temperatures exceeding the
critical points Acl and Ac3. As the heated area
leaves the contact area, it quickly cools down,
which can cause the formation of a mesh and
surface shedding. The surface is heated mainly
due to the plastic deformation of the surface layer,
and about 75% of the energy expended in plastic
deformation is converted into heat. This heat is
concentrated in microvolumes adjacent to the shear
surface. The temperature in the specified volume
x can reach the austenitic region and upon rapid

Research materials and methodology

The research was carried out at NPO Flagman
(St. Petersburg) using equipment and new
technologies for surface plasma hardening of
large-sized parts in mechanical engineering: lathe
spindle necks, rolling machine bearing housings,
large-module gears, solid-rolled wheels of freight
cars, etc.

Anelement of the plasma hardening technology
was the spindle necks of a heavy lathe made of
alloy steel 35XN3MFA with a length of 6500
mm and the flanges of car wheels with a diameter
of 957 mm made of carbon steel grade 2 in
accordance with GOST 10791-2011. TriboPateks
multipurpose plasma metal processing equipment
was used for quenching. The technological
parameters of the process are the magnitude and
polarity of the current, the speed of movement
of the plasmatron relative to the surface, the
consumption of the protective and plasma-forming
gases, and the parameters of the plasma-forming
nozzle. Quenching was carried out at a current of
direct polarity with surface fusion without a gap
in the following modes: current value - 240A,
plasma torch travel speed - 7.2 m/s, plasma-
forming gas consumption - 5 l/min, protective
gas consumption - 7 I/min. Plasma treatment was
carried out stepwise, with a step exceeding the
track width by 1.5-2.0 mm. When overlapping the
treated areas, the hardened track was released to a
width of 5 mm. In large and massive parts, plasma
hardening is carried out by dissipating heat into
the body of the workpiece; strengthening of thin-
walled parts is carried out using a spray gun. As a
result, hardened (hardened) layers with a hardness
of 43-54 HRC, up to 2.5 mm deep in the form
of a track 6-12 mm wide (when processing parts
with compressed air plasma) and 12-30 mm wide

cooling creates conditions for the transformation
of martensite. A weak martensite layer formed on
the plane can crack and flake off during operation
[1,2].

Relatively low-cost carbon steels with a
high carbon content are actively used for the
manufacture of a significant part of machine
parts and production equipment. The operational
stability of such parts in the current conditions does
not meet the increasing demands of production
due to the increase in the cost of spare parts,
current and overhaul of units associated with their
replacement.

(when processing with air plasma with additives
combustible gases). Hence, we can conclude that
surface hardening of large-sized parts ensures the
formation of a surface layer with high hardness
and reliability.

In cases where the arc burns between the
plasma electrode and the workpiece, plasma
hardening occurs, micromelting of the surface
layer of the workpiece and a change in its geometry
(for thin-walled parts) also occur, therefore this
method of plasma hardening can be used when the
part contains a significant allowance for the next
processing.

It should be noted that to ensure the required
technical parameters, the required durability is
provided, the parts in the nodes are small, only a
little more than 1.5 is required, this is somewhat
necessary. This depth can be achieved with the
hardening of structural steels using various methods
of heat treatment of surfaces. Among them, two
traditional technologies of surface hardening
are the most popular in modern mechanical
engineering: high-frequency hardening (HFC) and
flame hardening, which provide structural changes
in the metal to a depth of ~ 0.3-5.0 mm.

At the same time, innovative development in
various sectors of the economy provides for the
widespread introduction of modern effective and
cost-effective technological processes based on the
developments of modern science and technology.
Today in industry (especially when hardening
large base parts), there is a spread of surface
plasma hardening [3].

Further in the article the structure and
properties of the obtained hardened surfaces of the
spindle journals of a heavy lathe are given. The
strength and thickness of the hardened layer, the
structure of the heat-affected zone and the base
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metal have been studied. Micro-cuts for studying
the microstructure were made in a plane, samples
were taken perpendicularly to a homogeneous
quenched surface, and the etching was subjected to
a suspension in a 4% solution of nitric acid in ethyl
alcohol. Due to the etching of this reagent, the
hardened layer represents zones of intense etching
of various depths. The study of the microhardness
of the hardened surface was carried out on a
microsection before etching on a PMT-3 hardness
tester at a load of 1.962N (200gf) in accordance
with the requirements of GOST 9450-2006
"Measurement of microhardness by indentation of
diamond tips". The hardness of the experimental
samples was determined according to Vickers
HVO0.1 (GOST 2999-1995) and Rockwell HRC
(GOST 8.064 -1999).

The studies were carried out on a Neophot
optical microscope at a magnification of 100:1
on microsections. Microsections were cut
transversely from the zone with the condition
of maintaining the hardened surface. Electron
microscopic studies were performed on a JeolJEM
2100 electron microscope with a magnification of
5000:1.
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Strength tests were carried out in accordance
with GOST 25.503-97 “Calculations and strength
tests. Methods for mechanical testing of metals.
Compression test method ". We used 5 prismatic
(rectangular) specimens with type III smooth
ends. During the test, a machine for stretching
and compressing springs of the TLS-SI series with
a load of 20 N was used.The initial strength data
were taken from heat hardening samples, the final
cross-sectional area of a prismatic specimen of
which after testing based on compression tests at
a load of 20 N was 44.3 , 39.65, 31.98, 47.4 and
40.93 mm2, which is 20-30% more in comparison
with the samples of heat hardening.

Tests for crack resistance of surfaces were
carried out in accordance with GOST 25.506-85
“Calculations and strength tests. Methods for
mechanical testing of metals. Determination of
the characteristics of crack resistance under static
loading ”. To determine the characteristics of

crack resistance, the following samples are used:
type 1 - flat rectangular with a central crack for
axial tension tests with a diameter of 12 mm and a
width of 48 mm (Fig. 1).

L AT AT NS ST

1.

Figure 1 - Scheme of loading of specimens when testing crack resistance of the surface

169



C.CEM®OYAAVH ATBIHAATE KA3AK ATPOTEXHVKAABIK YHUBEPCUTETIHIH, FBLIABIM XKAPIIBICH Ne 4 (107) 2020

For specimens of type 1, the roughness of with rounding to 0.1 mm as an arithmetic mean

their lateral surface near the apex of the notch
and the initial fatigue crack corresponds to the
8th class. The static crack growth was calculated

SLSE

measurement at no less than five points on the
contour of the statically grown crack (Fig. 2):

PeST

£/7

£47

£2/5

L=

[J
[+

=]

1]

Q
7
il

[

f‘;’/;f

MTANNNNNZ/FER

L
e’
2

L
—
=3

Z

4l N\ o ¢

Figure 2 - Scheme of a fracture of a sample with a static growth of a crack
I-cut border; 2-contour of a fatigue crack; 3-area of statically grown crack; 4- contour of a statically
grown crack; 5-static fuller

Main results of research and development

As aresult of the action of plasma on the plane
of the material, a number of physicochemical
processes arise, leading to the formation of a
complex stress state in the near-surface layer
under the action of a temperature gradient. In
general, these physical and chemical processes
contribute to the formation of a gradient structure
in the surface layer of the processed material [4].

Along the entire depth of the solidified layer,
there is a certain number of mixed areas, which
are a number of structures from martensite to
lamellar structures consisting of a ferrite-cementite
mixture, conventionally called troostite, sorbitol,
and pearlite.

It is substantiated that, in contrast to
perlite, sorbitol and troostite are not considered
as balanced structures, since in the current
production conditions, as a rule, cooling is of a
non-equilibrium nature, which entails a certain
enrichment of sorbitol and troostite with carbon in
ferrite, and this, of course, affects the mechanical
characteristics. The mechanical properties of steel
with pearlite, sorbitic and troostite are directly
proportional to the interface between ferrite and
cementite. As a result, with a decrease in the
decomposition temperature of austenite and with
a corresponding fragmentation of the structure
(increase in the degree of dispersion), the ferrite

plates are slightly oversaturated with carbon, the
strength values (strength — ou, hardness - HB)
increase, and the plasticity values decrease [5].

Table 1 gives a description of the hardened
layer, which includes the depth of the hardened
layer, the surface hardness and the change in
hardness along the depth of hardening from the
surface to the boundary of the hardened layer
with the original (unhardened) zone of the lathe
spindle neck made of alloy steel 35XN3MFA.
The hardened area of the surface layer is 20-25
mm. Plasma hardening was carried out with a
step greater than the width of the hardened zone
by 1.5-2.0 mm. When the hardened zones are
overlapped, they are tempered to a width of about
5 mm. It is shown that the depth of the hardened
layer, depending on the width of the hardened
zone, 18 0.65-1.30 mm.

Comparison of the surface strength investigated
by the authors of the article and the customer
demonstrates that these indicators practically
coincide: for the 3rd sample they are equal to 48.96
HRC, respectively, and for the 5th sample, 41.93
HRC. The hardness decreases along the depth of
the hardened layer, which indicates the formation
of a gradient-mixed structure: from martensite on
a plane to a ferrite-pearlite base metal (Table 1).
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Table 1 — Characteristics of the hardened layer

Measurement Initial surface Hardness of the | Reinforced layer Hardness
section number hardness hardened surface depth, mm measured at the
interface between
the hardened layer
and the base metal
1 25,78+0,01 HRC | 46,57+0,01 HRC 0,67+0,011 315 HV+0,01
32 HRC+0,01
2 26,39+0,02 HRC | 48,73+0,01 HRC 1,31+0,01 319 HV+0,01
36 HRC+0,012
3 26,82+0,01 HRC | 48,96+0,01 HRC 0,95+0,01 330 HV+0,01
35 HRC+0,011
4 27,37+0,01 HRC | 49,28+0,009 HRC 1,310,012 330 HV+0,01
35 HRC+0,01
5 28,29+0,01 HRC | 41,93+0,01 HRC 0,98+0,01 306 HV+0,013
31 HRC+0,01
6 28,87+0,02 HRC | 45,84+0,01 HRC 0,67+0,01 348 HV+0,01
36 HRC+0,012
7 29,58+0,01 HRC | 49,19+0,01 HRC 0,94+0,011 307 HV+0,01
31 HRC+0,01
8 28,46+0,01 HRC | 45,82+0,02 HRC 0,86+0,01 330 HV+0,01
35 HRC+0,011

Using the method of probability theory, the probability of surface hardening hardness ¢, > 46.00 was
calculated using the following formula:

K —K
p=m

C-J‘t

>

(1)

The probability that the surface hardening hardnegg o, > 46.00 is equal to:

P:

Ck -C;:};zcg -C§=10-3

N
Here the combinations are calculated as follows:

Cs

2

Cs

= 0,42857

cn c: 70 ’

B 51 51 -5_10
S 21-(5—=2)1 21-31 1-2

cz_ 31 3 _3_3
P @=2) 2.1t 1
8! 8 5-6-7-8

_ - = =70
41.(8—4) 41-41 1-2-3-4
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Table 2 - Compression test parameters of initial heat-hardened and plasma-hardened specimens

Sample number Initial cross- Final cross- Axial load, H Average absolute
sectional area sectional area deformation
of a prismatic of a prismatic (shortening) of the

specimen, mm? specimen at specimen under
fracture, mm? loading, mm

Heat-strengthened samples

1 48,29+0,01 35,14+0,01 2,03+0,01

2 51,64+0,02 39,67+0,02 2,370,012

3 57,83+0,01 48,49+0,01 20 2,44+0,01

4 36,88+0,01 29,73+0,03 1,9240,03

5 78,42+0,011 66,91+0,01 2,61£0,01
Plasma hardened specimens

1 50,04+0,01 44,3£0,02 1,98+0,01

2 42,64+0,03 39,65+0,01 1,72+0,01

3 36,49+0,01 31,98+0,013 20 0,92+0,01

4 55,7+0,01 47,4+0,01 1,6340,01

5 48,64+0,02 40,93+0,01 1,46+0,01

According to Table 2, it can be concluded that Table 3 shows a comparison of the static
plasma hardened samples are less destroyed during  growth of cracks in thermo- and plasma-hardened
testing, and accordingly the final cross-sectional specimens.
area of the sample decreases less during fracture.

Table 3-Comparison of static growth of cracks in thermo- and plasma-hardened specimens

Sample number

Static crack growth of thermally
hardened specimens, mm

Static crack growth of plasma-
hardened specimens, mm

1 2,9+0,1 1,7+0,1
2 2.4+0,11 1,620, 1
3 2,6:0,09 1,8+0,1
4 2.9+0,1 1,60,09
5 2.5+0,1 1,5+0,1

Static crack regrowth is calculated with
rounding to 0.1 mm as an arithmetic mean
measurement at not less than five points on the
contour of a statically grown crack located at equal

intervals along the sample thickness, excluding formula:

the side surfaces. Each measurement was carried
out with an error of no more than 0.1 mm.

For specimens after heat hardening, the static
crack growth is calculated using the following

Alpy Ao +AL g +AL, +AL =

Al =
‘ 5 @)
29+2,4+2,6+2,9+2,5
Al, = - =27 .
The static crack growth for samples after plasma hardening is calculated as follows:

Al Ay +Alp o +Alp g +Alpy +Alps
L 5

ﬂI . 1,7+1,6+1,8+1,6+1,5 . 1 6 (3)
- B - MM

5
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From here, we calculate the proportion of the arithmetic mean value of the static growth of the crack

of the two hardening methods:

Hence, we can conclude that samples of
plasma hardening are more resistant to the
appearance and growth of cracks, which also
proves the effectiveness of improving the quality
and strength of the surface of heavily loaded parts
by the plasma method.

In addition, an important factor in increasing
crack resistance is the growth of surface
compressive stresses during plasma hardening,
which complicates the expansion of cracking, in
contrast to tensile stresses, which, on the contrary,
facilitate its opening.

Structural transformations during surface
plasma hardening generally coincide with
structural transformations during bulk hardening,
but a high intensity of heating and cooling leads
to changes in the ratio between the structural and
phase components, due to the advantage of the
rate of nucleation of a new phase over the rate of
their increase, configuration of phase morphology,
and an increase in the crystal surface defect (an
increase in the dislocation density, fragmentation
of the block structure and an increase in internal
stresses in the crystal lattice) [6].

The results of experimental studies of the
structure and properties, tests for the hardness and
strength of surface layers after plasma treatment,
showed that this method can increase the surface
hardness of parts by 40-50%, compressive
strength by 20-30%, wear resistance by 2 times in
comparison with conventional thermal hardening.

The decisive influence on the change in the
operational parameters of hardened materials is
exerted by the structure of the hardened layer,
which is determined by high hardness and
dispersion - wear resistance, mechanical indicators
(hardness, plasticity, crack resistance, durability).

In addition, the specificity of changes in the
operational parameters of plasma hardening, as

Discussion of the information received

Due to the specificity of processing (high rates
of heating and cooling), surface plasma hardening
allows obtaining the microstructure and properties
of the surface layer that are impossible using
standard heat treatment methods. Only the top
layer is hardened, while the middle layer remains
tough, which provides increased resistance to both

well as phase and design changes, is caused by
the introduction of specific hardening mechanisms
when they are interconnected.

As a result of hardening, the material
undergoes complex quenching, determined by the
effect of defects in the fine-crystalline structure
(dislocations, vacancies, and their complexes),
martensitic transformations, and dispersed phase
inclusions [7, 8].

In conditions of plasma hardening, the effect
of different mechanisms of mechanical and
substructural hardening on performance indicators
has not actually been studied, which confirms the
importance of subsequent research work.

It should be noted that during surface
hardening, preference should be given to direct
action plasmatrons. In this regard, the operation
of indirect plasma torches leads to noise emission
with a high overall level, which can significantly
worsen the sanitary and hygienic criteria for the
thermist's work. The disadvantages of direct
action plasmatrons include a high level of heating
of the part surface [9, 10].

Localization of heating decreases due to the
effect of an external alternating magnetic field on
the generated plasma flow, since the plasma flow is
a moving charged plasma particle, which leads to
the fact that a rectilinear charged plasma particle,
when it enters an external magnetic field, deviates
from its original direction of motion. Moreover, if
the initial direction of movement of these charged
particles is perpendicular to the force fluxes of the
magnetic field, then they move along an annular
arc in the magnetic field. As a result, the plasma
flow appears to be curved along the arc. With a
sufficient frequency of the magnetic field, the local
heating point in the plane of the product is drawn
into a line, i.e. local heating is reduced.

wear and contact fatigue.

The formation of a gradient-layered structure
in the surface layer of a plasma-hardened part
makes it possible to avoid the formation of a sharp
transition boundary from martensitic structures to
troost-martensite and mixed lamellar structures.
Due to the presence of residual compressive
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stresses in the upper layer, the resistance to the
occurrence and propagation of microcracks
increases. This fact is one of the essential factors
that increase the contact strength of steel and its
crack resistance.

When studying the structure and properties
of the surface of heavily loaded parts, testing
the hardness and strength of surface layers after

Conclusion

The plasma hardening method is effective
and economical in heat treatment of structural
carbon and alloy steels, in particular, the machined

thermal and plasma treatments, it was proved that
this method can increase the surface hardness of
parts by 40-50%, compressive strength by 20-
30%, wear resistance 2 times in comparison
with conventional thermal hardening, static crack
growth is reduced 1.7 times, which explains the
effectiveness of plasma hardening in surface
treatment of heavily loaded parts

plasma hardening, the quality of the hardened
layer fully meets the established requirements,
which gives reason to recommend this processing

surfaces of massive parts. Improved indicators
such as hardness, wear resistance, crack resistance,
durability of large and massive parts. Thus, after

technology as effective for steel products operating
under high contact loads.
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Tyiiin

bepinren Makanana op TypsIi MakcaTTaFbl YJIKSH OJIIIEM/II )KOHE MAaCCUBTI OOJIIKTEpiH CCHIMIITITIH
OJIapABIH IJIa3MaJIBIK OCPIKTCHIIPY 9MiCIMEH )KOFaphUIATy BIKTUMAJIBIFBI HeTi3aenreH. COHBIMEH KaTap
IJTIa3MaJTBIK OCPIKTEHIIPY apKBLTBI OOJIIICKTEP Il 3ePTTCY HOTIKENIEPl KOpCceTinreH, OYVII oiCTi KOTTaHy
HOTIDKEJIEPiHIH TO3yFa TO3IMILIIT, )KaHACY MaPIIaybIHBIH apTHIKITBUTBIFEI CHITATTAJIFAH.

bepikTenmipy TepeHIITIHAE TPamueHTTI Ka0daTThl KYPBUIBIMHBIH Taima OONyBhIH KOPCETETIH op
TYPJIi MUKPOKATTBIIBIKTEIH OipHEITe KYPBUIBIMIBIK aliMaKTapbIHBIH Taiaa 00irysl Oaiikanambl. beTTik
IJIa3MaHbl COHAIPY Ke3iHae maiga OoJaThIH yIbTpadacTHKANBIK KBI3ALIPY Ke3iHae (azalblK JKoHEe
KYPBUTBIMJIBIK, ©3TepicTep JKOFaphl (ha3albIK aifMaKKa aybIcaabl, OV *kaHa (ha3alibIK sIIPOJIapabIH IMai-
Ja 0OJTyBI MEH ©CYiHIH KMHETHKACKIH alTapibIKTai e3repreai (aycreHnT). COHBIMEH KaTap, SKbUTyMEH
OHJICYIH KJIACCUKAIIBIK 9MIiCTepiMEH KOJI KETIMCI3, JKOFaphl JUCTIEPCTI MAPTEHCHUTTIK KYPBIIBIMFa aii-
HaJaTBIH YCaK TYHipJIi ayCTeHUT Taiaa 0oma b

KinT ce3aep: Teric )KbUDKBIMAITBI BATOH JIOHTEIICT, IIITHH/ICITH> MOHBIHBI, TIJIa3MaJIbIK OCPIKTECHIIPY,
TPaIueHTTI KabaTThI KYPBUIBIM, TOFajap MEH PEaKTUBTI OCPIKTEHIIPY, TO3YFa TO3IMIITIK.

VJIYUYIIEHUE CTPYKTYPbBI IOBEPXHOCTH MACCHUBHBIX JETAJEN
IVIASMEHHBIM METO/IOM
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Pe3rome

B nanHoi#1 cTaThe 000CHOBAHO TIOBHIIIIEHHE HAJIE)KHOCTH Pa0OTHI KPYITHOTA0APUTHBIX U MAaCCUBHBIX
JleTalied Mia3MeHHbIM YIIPOYHEHHEM MX TToBepXHOCTel. Takke oTpakeHbl pe3yabTaThl UCCIIEeIOBAHUMN
JeTalell TUIa3MEeHHBIM YITPOYHEHHEM, OTMCaHBI IPEHMYIIECTBA PE3yTbTaTOB UCIOIB30BAHMS JAHHOTO
METO/1a, TaKHe KaK IMOBBIIIEHHOE COMPOTHBIICHNE M3HA IITBA HAIO, KOHTA KTHOW yCTa JIOCTH.

YcTaHOBJIEHO, YTO TO TIIyOWHE YNPOYHEHHS NETalbHO HaOMogaeTcs oOpa3oBaHWE HECKOIBKHUX
CTPYKTYPHBIX 30H pa3HOW MHKPOTBEPIOCTH, CBHIETEIHCTRYIOIINE O ()OPMHUPOBAHUN TPATHEHTHO-CIIO-
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WCTOW CTPYKTYyphl. JlokazaHO, 9TO mpH CBEPXOBICTPBIX CKOPOCTAX HATPEBA, NMEIOIINX MECTO IPH TI0-
BEpXHOCTHOH TUTa3MEHHOM 3akaiike, (pa3oBbIC W CTPYKTYpPHBIC M3MEHEHUS MEPEMEIIAIOTCS B 00JaCTh
BBICOKHX TEMIIEPaTyp, MEH:SI KHHETUKY MOSIBIIEHUS U pOCTa 3apoibliieii HoBoH (a3sl (ayctenuta). [1pu
3TOM (hOPMHUPYETCSI MENTKO3EPHHUCTHIH ayCTEHUT, KOTOPBIH MpeoOdpa3yeTcsi B BRBICOKOANCIIEPCHYIO Map-
TEHCUTHYIO CTPYKTYPY, HETOCTHKUMYIO TIPH KIIACCHYECKUX METOJIaX TEPMUYIECKOH 00padOTKH.
KiroueBble ciaoBa: IlenpHOKaTaHOE BaroHHOE KOJIE€CO, IMICHKHU IIMUHACSIS, TUIa3MEHHAs 3aKajka,
TPaIUEeHTHO-CIIONCTAs CTPYKTYpa, AYTOBOE U CTPYHHOE YIIPOUHEHUE, H3HOCOCTOHKOCTH.

ANALYSIS OF REGRESSION MODELS OF STRENGTH AND PLASTIC PROPERTIES OF
DEFORMATION-THERMALLY HARDENED REINFORCING PROFILE

Kossanova I.M.!, PhD student

Kanayev A.T.", doctor of technical Sciences, Professor,
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Mazur I.P.3, doctor of technical Sciences, Professor
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Summary

This article substantiates the increase in the reliability of the operation of large and massive parts by
plasma hardening of their surfaces. The results of studies of parts by plasma hardening are also reflected,
the advantages of the results of using this method are described, such as increased wear resistance,
contact fatigue.

It is established that, along the hardening depth, the formation of several structural zones of different
microhardness is observed in detail, indicating the formation of a gradient layered structure. It is proved
that at ultrafast heating rates occurring during surface plasma quenching, phase and structural changes
move to the high temperature region, greatly changing the kinetics of the appearance and growth of new
phase nuclei (austenite). At the same time, fine-grained austenite is formed, which is converted into a
highly dispersed martensitic structure, unattainable with classical methods of heat treatment.

Key words: Seamless rolling wagon wheel, spindle neck, plasma hardening, gradient-layered
structure, arc and jet hardening, wear resistance.
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3BPUCTUYECKHM MOJXO/ BBIGOPA YIIPABJIEHYECKHX
PEIIEHUM JJIS1 ATPOIIPEAIPUATUI CEBEPHOI'O KASAXCTAHA

Mayuna I'M. !, doxkmopanm

Yepmrosa E.A.2, 0.m.n., npogeccop

Aiumumosa V.IK. !, k.¢p.-m.h.

Hyxywesa C.A. ', x.m.n.

'Kaszaxckuii azpomexnuyecxuil ynuseepcumem umenu C.Cetighynnuna

np. XKeuic, 62, 2. Hyp-Cyaman, 010011, Kazaxcman, alema85@mail.ru

’Hayuonansmolil ucciedosamenbCckuil yrusepcumem « Boicuias wikona sxonomuxuy, Iokposckuil 6yo-
eap, 0. 11, 2. Mocksa, 109028, Poccus

AHHOTANUA

B cratee paccmarpuBaeTcs npoGiieMa IpUHATHS YIIPABIEHYECKUX PEUICHUH MO CIEHApHUsM IMpo-
m3BocTBa arponpeanpusatuii CeBepHoro Kazaxcrana. [Ipo6iiema 00ycioBiieHa HaTHIHEM MHOMKECTBA
KpuTepures (mapaMeTpoB) MPON3BOICTBEHHO-PHIHOYHBIX YCIOBUN, KOPPEKTHOCTH ydeTa KOTOPHIX Tpe-
A0HPEeACIIACT KAQ4YC€CTBO NPUHATHA PCHICHUA 110 MPEANIOYTHUTECILHOMY CHEHAPHUIO (1)YHKHI/IOHI/IpOBaHI/I51
CEJIbCKOX03IMCTBEHHOTO 00bekTa. Llenpio nccnenoBanus sBISETCS CTPYKTypHUPOBAaHUE MPOOIEMBI H
(hopmanmzanys 3a1a4u TPUHATHUS PEIISHHs TI0 BEIOOPY ClIeHapHs MPOU3BOJICTBA HA arponpenpusTh-
ax CesepHoro Kazaxcrana B yCIOBHSX MHOTOKPHUTEPHAIBHOCTH (PAKTOPOB BIHSHUSA. METOHOIOTHIO
WICCIIETOBAHNS COCTABIIAET CHUCTEMHBIN MOJIXO/, TIO3BOJISIOMINNA pacCMaTpUBaTh CUCTEMY B3aHMO3aBH-
CHUMBIX KOMITOHEHT (Pecypchl, CIIEHApUH MPON3-BOICTBA) KaK 3aMKHYTYIO JIOTHYECKYIO KOHCTPYKITHIO,
00ecneunBaronlyo ¢ MOMOIIBIO MPABIJI aHAJIN3 CIOKHOW MpobsieMbl. B kadecTBe MaTeMaTHYeCKOTo
HUHCTPYMEHTA CHUCTCMHOI'O IMOJAXOo4a IJid PCUICHHA MHOFOKpHTepHaHBHOﬁ 3ada4u BBI60pa pearo-
YTUTEJIBHOTO CLEHApUs MPUHAT 3BPUCTUUYECKUN METOJ aHanu3a uepapxuil. Ha ocHoBe 3Toro mero-
na mpobJemMa MPUHATHS YIPaBICHUYECKUX PEIICHUH MO CIIEHAPHUSM MPOU3BOJCTBA arponpeanpusTHil
CTPYKTYpUpOBaHa B BUAE JTOMHHAHTHOW MEPAapXHW YEThIpeX ypoBHEH. MIeHTH(PUIMPOBAHBI TPYIIIHI
KPUTEPHUEB, XapaKTEPU3YIOLIUX YCIOBHS IPOU3BOJACTBA arpoNpeAnpusaTHs. {1 onpeaeseHns cTeneHu
BIUSHUS (IPUOPUTETOB) KPUTEPUEB PEKOMEHJOBAHO BBEJICHNE IKCIIEPTHBIX OIIEHOK KPUTEPUEB C TIepe-
XOJOM OT KQYC€CTBCHHBIX XapaKTECPUCTUK K KOJJMYECCTBCHHBIM HAa OCHOBC BCp63HLHO-‘IPICJIOBOI7[ e,ZII/IHOI\/’I
mIKaibel. TexXHOIOorus pacueTa MpHOPUTETOB KPUTEPHEB OCHOBaHA Ha 0a3e MaTpPHIL MapHBIX CPAaBHEHUH U
MX COOCTBEHHBIX BEKTOPOB. [IpakTHieckoe mpuMeHeHue HIKCIePTHO-CTATUCTUIECKOTO METO/1a Ha OCHO-
BC aHaJIn3a I/Iepapxnﬁ B3aUMO3aBUCHUMBIX KPUTCPUCB MTO3BOJIACT MOJYUNUTH YIIPABJICHUYCCKOEC PCHICHUE
10 BBEIOOPY ONTHMAJIFHOTO CIIEHApHs MPOM3BOJCTBA Ha arponpeanpusatusx Ceeproro Kazaxcrana B
YCIIOBHSIX MHOTOKPUTEPUATBHOCTH (DAKTOPOB BIIHSIHUS.

KutoueBble cioBa: SBpUCTUYECKHE METO/IbI, MHOTOKPUTEpUAIbHbIE 3a-71a4i; METOJ aHaIn3a ne-
papxuii; uepapxust CUCTEM; BEKTOPbI IPUOPUTETOB; IIPUHATHE PELLICHUM.

BBenenune

PasButue arpaprnoro cekropa CeBepHOro
Kazaxcrana sBisieTcs OJHOM W3 BaKHEHIINX U
MIPUOPHUTETHBIX TOCYNApPCTBEHHBIX 3anmad. llpum
PacCMOTPEHHH TMPOOJIeM TPOTHO3UPOBAHUS U
IJTAHUPOBAHUS PAIlMOHAILHOW OpraHU3aIiy IPo-
W3BOJICTBA U PACTEHUEBOJICTBA HEOOXOIMMO YUH-
THIBATh HAJIMYHE MHOXXECTBA IapamMeTpoB (KpH-
TEpPHUEB) TMPOU3BOACTBEHHO-PHIHOYHBIX YCIIOBHIA,
HarpuMep, 3aTpaThl, IPUOBLIb, PUCKH U T.II., KOTO-
pBI€ OTIPECIISIOT CIIeHAPUH (PYHK-IIMOHUPOBAHUS
CEIIbCKOXO3SCTBEHHOTO 00BheKTa. ITO 00yciaB-

JIMBAET CJIOKHOCTH BBIOOpA MPEANOYTUTEIHLHOIO
CLICHApUsi MPOU3BOJICTBA CEJIBCKOXO3SIMCTBEHHOM
MPOAYKLHMH IJIS JINLA, TPUHUMAIOLIETO PELICHUS
(JIITP) mo KOHKpeTHO# mpobiieMe MPOTHO3UPO-
BaHUs W IUIaHUpPOBaHUs. Beicokme TpeboBanus,
MPEObsBISIEMbIE K COACPKAHHIO MPUHUMAEMBIX
pelIeHNi, Ha NPEANPHUATHSIX arpapHOro CEKTopa
Cesepnoro Kasaxcrana, oOycnaBiuBalOT HeoO-
xonuMocTh npencrtasiaeHus JIIIP onepatuBHOM 1
obocHoBaHHOH nHpopmauun. Kpome mnpopma-
LUOHHOTO OOecrevyeHus] Lenecoo0pa3Ho MpHMe-
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HEHUE CIEIUATHHBIX MAaTEMaTHYECKHUX METOOB,
KOTOpBIE OTHOCATCS K TCOPUH TMPHUHSATHUS peEIlie-
HUM.

Jlia pemieHus TakuX 3ajia4d BBIIEISIOT JIBa OC-
HOBHBIX BHJA: CTPOTHE M SBPUCTUICCKUE METOIBI.
OBpUCTHYECKHE METOABI JJIS PEIIeHHs HKOHO-
MHYECKMX M HAayYHO-TEXHMYECKHX 3aJlad OCHO-
BaHbI, TJIABHBIM 00pa3oM, Ha psijic JOMyIle-HuH,
YHPOIIAOUINX MPEICTaBICHUS O MOJIEIHPYEMbIX
peasbHBIX Tporeccax. Takoe aOcTparumpoBaHue
MO3BOJISIET TOA00paTh I paccMaTpUBAaEMOTO
mpo-1iecca  aJeKBaTHYI0O MaTeMaTH4eCKyl0 Mo-
Jielb, pa3paboTaTh HA STOH OCHOBE COOTBETCTBY-
IOI[UE ANTOPUTMBI, COCTABUTH IPOrpaMMy U C
MIOMOIIBIO KOMITBIOTEpA TOJYYUTh MpPHUEMIIEMOE
perienue.

CrnenyeTr OTMETUTb, YTO B CITydae CIOXKHOCTH
KOPPEKTHO (hOpMalM30BaH-HON MOJICIH WMEHHO
IPUMEHEHHNE IBPUCTUYECKON TIPOIIeIyphl — C TOU-
ku 3penus JITIP — cToib e mpuemiieMo, a THOT1a
JaKe TpeArouTuTeNbHee (B CMBICTIE 3aTpar), 4eM
0ojiee TOYHBIN aIrOPUTM TMOMCKA ONTUMAIBHOTO
perieHusl.

B nponecce ananu3a 3aauu NpUHATHS pelie-
HUIl TIpejaroyiaraeTcs HUC-TOJIb30BaHUE MaTeMa-
TUYECKON Mojaenu mpobiemHoi curyaruu [1]. B
Ka4yecTBE MOJENH MPOoOJIeMHON CUTYyalluu TPUHU-
MaeTcsi COBOKYITHOCTh MHOKECTBA BapH-aHTOB pe-
IICHU 1 Ha0Op KPUTEPHUEB JJISI XapaKTEPUCTUKH
MOCJICICTBUN WX peanu3anuu. s mpoOiaemMHoM
CUTyaIlMM KOHKPETHOro 0O0BeKTa 3ajada MpUHs-
TUS PELICHUN 3aKIII0OYaeTCsl B TIOMCKE ONTHMAlb-
HOTO (HAWJTYUIIIeTO) WK JOMyCTUMOTO PEIICHUS.
Jormyctumoe perienne (WM TOMyCTHMAst allbTep-
HATHBA) JIOJDKHO YJIOBJIETBOPSATH BCEM 3aJJaHHBIM
OTpaHUYeHHSIM (PeCypCHBIM, BPEMEHHBIM U T.I1.).

AHanmu3 UCTOYHUKOB IO JAHHOW MPEAMETHON
TEMaTUKE — MPUHATHEC YIIPABICHUCCKUX PEIICHUIA
B CEJIbCKOXO3MCTBEHHON WMHJYCTPUU — BBISBUII
MPEUMYIIECTBEHHBIC TCHACHIINYA TIPUMEHEHUS JB-
PUCTHYECKUX METOIOB U3 TPYIIIBI METOJOB MHO-
rokpurepuanbHoro ananmuza (Multiple Criteria
Decision Analysis — MCDA) [2-4].

OTu METOBI IPETHAZHAUCHBI JUISI CTPYKTYPHU-
pOBaHUS U pEIICHUS MPOOJIEeM NPUHSITHS pele-
HUH ¥ TUIAHUPOBAHUS, CBSI3aHHBIX ¢ HECKOJIBKUMHU
Kputepusmu. Llenb cocTouT B TOM, YTOOBI MO-
JIep’KaTh JIUI, MPUHUMAOIINX PEIICHUs, CTATKHU-
BAIOIINXCS ¢ TaKUMU npobdiemamu. Kak mpasuio,
HE CYIIECTBYET €IWHCTBEHHOTO ONTHMAJbHOTO
peleHus JUIst TAKUX 3a1ad, u s auddepenima-
[IUN PELIeHUH HeOOXOIUMO HCIIONIb30BaTh Mpe/I-

TIOYTEHHUS TN, MPUHUMAIOIIE-TO PEIIeHNE.

MHOXKeCTBO MPOOJIEM B YCIOBHSIX MHOTOKPH-
TEPUATBHOCTH 3a7lad B 3apyOEKHBIX CEIHCKOXO-
3SUCTBEHHBIX OTPACIISIX UCCIIEAYETCS C IPUMEHE-
HHeM MeTona aHamusa uepapxuu (MAW). Dtot
METOJ, pa3pabOTaHHBINI aMEpPUKAHCKUM MaTeMa-
tukoM Tomacom Caatu [5] B 1970-x rT. (Analytic
hierarchy process — (AHP)), siBnsiercst CTpyKTy-
PUPOBAHHBIM METOJOM OpTaHW3allud W aHAIM3a
CJIO’KHBIX PELIEHUI, OCHOBaHHBIM Ha MaTEMaTHUKE
u nicuxojoruu. ClenyeT OTMETUTh, YTO OCHOBBI
3TOr0 METO/1a ObLIH 3aJI05KEHBI POCCUACKUMU y4e-
weiMu b. H. Bpykom u B. H. Bypkossim B 1972 .
[6].

[Ipumenenne MeToa aHamM3a UePaApXUu s
TIPUHSATHS PEIICHUN TI0 KOHKPETHBIM IpodiieMaM
Ha arponpeAnpusTASIX MHOTHX CTpaH COUYeTaeT-
Cs C NIPYTUMHU aHAUIUTUYCCKUMH MeTomamu. Jlis
TIPUHSTHUS PEIICHUH 110 OIICHKE BIIU-SHUS MTPOCKTA
KOHCOJIMIAIUY 3€MeJh Ha Ka4ecTBO 00padaThiBa-
€MBIX 3eMeJIb MPUMEHSIJICS METO/I aHaIn3a uepap-
XUH B COUETAHUU C METOJOM KOPPEISIIMOH-HOTO
aHanm3a JUIsl ONPEACNICHUs MOMPABOYHBIX KO3(]-
(hUIIMEHTOB 3eMJICTIONB30BAHUS U METOIBI PETPEC-
CHOHHOTO aHanmm3a [7].

3aciTyKUBAIONIAM BHHUMAHHUS SIBJSICTCSI TIPU-
Mmenenne MAMW ¢ BEpOSTHOCTHBIM TOIXOIOM K
M3MEPEHUI0 MH()OPMAIIUU JIJIST KOJUYECTBEHHOU
OTICHKU M JUATHOCTUKA YCTOMYMBOCTU PETHOHA K
CEIBCKOXO3SICTBEHHOM 3acyxe [8]. DToT moaxon
00yCJIOBJIEH Pa3IMYHON BEPOSTHOCTBIO COOBITHI
M KOJIMYECTBOM HH(pOpPMAIMH, MOJYyUYCHHOH MHpHU
COBEpIICHNUU COOBITHHA. [t mpUHATHS pereHuit
10 OIIEHKE MPOIYCKHOW CIMOCOOHOCTH CEIhCKO-
XO3SICTBEHHBIX BOJHBIX U 3EMEJIBHBIX PECYPCOB
B Kazaxcrane ¢ 2001 mo 2017 ros1 661181 00BETH-
HEHBI ¢ TIPOIIECCOM aHATUTHIECKON nepapXuu Me-
TOJI PHTPOMUIHOTO Beca U HEUETKAsI KOMITJICKCHAS
MOJeINb uepapxuu [9].

Ocobast MopuduKkaims aHaIM3a HepapXUil
— HeueTKas aHamutudeckas wuepapxus (Fuzzy
AHP) moBcemecTHO MpHMEHSAETCS B IMOCIEAHUE
TONBI JUTSL PEIICHUsS 3a7ad MPUHATUS PEIICHUN B
CEIBCKOXO3SIICTBEHHBIX OTpacisax. Hampu-mep,
JUTSI U3YUYCHUST YETHIPEX PAa3IUIHBIX THUIIOB CEJb-
CKOTO XO3SIUCTBA — «TPAAMIIMOHHOE CEIIbCKOE
XO3SIUCTBOY, «3eMJICACNNe C WCIOIb30BAHUEM
HUCKYCCTBEHHOTO WHTEIUICKTa», «BEPTHUKAIHHOE
CEJIBCKOE XO3SIMCTBO» U «MSICO HA PaCTUTEIHHOU
OCHOBE» — MPUMEHSIJICS MPOTIECC HEUCTKOM aHaAIH-
TUYECKON HepapXuu ¢ WHTEPBAIBHBIMU 3HAYCHU-
stmu kputepues [10]. B coueranuu ¢ reorpaduye-
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CKO# MH(MOPMAIMOHHOW CUCTEMOI NMPUMEHEHUE
HEUYETKOM aHaJMTUYECKOW HepapXuu IMO3BOJIMIO
UCCIIEZIOBATENSIM CMOJCITUPOBATh MPUTOTHOCTH
CEJIbCKOXO3MCTBEHHBIX 3€Mellb B PETHOHAIBHOM
MaciTabe ¢ 1eJbl0 BhIOOpa pemeHus mo ycTou-
yuBOMY yripasieHuto [11].

JUist OpUHATUS  yHPaBICHYECKUX PELICHUN
M0 pa3jIMYHBIM 3aJa4aM B CEJIbCKOXO3SHCTBEH-
HBIX OTpaciisfix Hcnosb3yercs coderanne MAU c
9KOJIOTUYECKUMH M TEXHHKO-I)KOHOMHYECKUMU
OIIEHKaMH JKU3HEHHBIX IIMKJIOB HCCIIEAYEeMBIX
o0wekToB [12,13]. Cnenyer OTMETHTH MpHUMEHeE-
Hue MAU B cdepe pa3BUTUS CEIBCKOTO XO03s1i-
CTBa C WCIIOJH30BAHUEM BBICOKHUX TEXHOJOTHI
[14]. B a0t 0bmacTu st IPUHATHS PELICHUH Ha
arporpearpusITHAX CO3/1aeTCsl C HCII0JIb30BaHUEM
MAMU nepapxuueckasi CUCTEMA UHIEKCOB OIECHKH
BBICOKHX TEXHOJIOIMI B CEJIbCKOM X03siicTBe. [Ipn
9TOM U KOMIUJIGKCHOW OIIEHKHM TPUMEHSETCS
HEHpOHHAs CeTh ¢ 0OPATHBIM PacCIPOCTPAHEHHUEM.

B xagectBe oOBekTa arpapHoii otpacnu Ce-
BepHoro KazaxcraHa MOeT OBITH pacCMOTPEHO
arpapHoe TpeAnpusTHe, 3aHUMaloIleecs: pacre-
HUEBOJCTBOM. [Ipy HanMuum MHOXKECTBa mapame-
TPOB (KPHUTEPHEB) IMPOU3BOJACTBCHHO-PHIHOUYHBIX
ycioBuil paboTel arpapHoro mnpeanpustus Ce-
BepHoro Kazaxcrana BBIOOp MPEIOYTUTEIHHOTO

MartepuaJibl 1 METOANKA NCCIETOBAHNS

1. Hepapxusa ynpasnaiowux Kpumepuee 3a-
oauu évld0pa cuenapus npou3e00Cmea

[Ipuknagapie Hay4YHBIE HCCICIOBAHUS IIPO-
mBoactBa Cesepo-Kazaxcranckoro arpompo-
MBIIIJICHHOTO KOMILJIEKCA BBISBHIN HAJUYKC
VIPAaBJISIONIMX KPUTEpUEB (I1apamMeTpoB) IPo-
W3BOJICTBEHHO-PBIHOYHBIX  YCJIIOBUH, KOTOPBIC
OKa3bIBAIOT BJIMSIHUE HA (PYHKIIMOHHPOBAHHE ar-
ponpenmpustus [15]. KomriekcHas oneHka Kax-
JIOTO aJbTEPHATHBHOIO CIICHAPUS TPOU3BOJICTBA
JIOJDKHA TIPOU3BOAMTHCS C YYETOM BIIMSIHHS BCEX
YIPAaBJISIONINX KPUTEPHUEB.

CIICHApUsi OTHOCHTCS K MHOTOKPUTEPHAIbHBIM
3a-ja4aM TPUHATHS pelieHud. JTo 00yclaBiu-
BaeT HEOOXOJMMOCTh yUeTa BIIUSHHS KPUTEPUCB
Ha KOHEYHYIO albTEPHATHBY BBIOOpA CIIEHApUS
paboTel 00BEKTA, YTO TO3BOJIUT MOBLICUTH Kade-
CTBO MPUHUMAEMBIX YIPABICHUYECKUX PEIICHUN B
YCIIOBUSIX MHOTO()AaKTOPHOTO aHaw3a M JIOCTYII-
HOCTH DKCIIEPTHON HHPOPMAIIUH.

O030p U aHANM3 UCCIETOBAHUHN MPHUKIAIHBIX
3aja4d Jisl CeNIbCKOXO3SUCTBEHHBIX OOBEKTOB B
YCIOBUSIX ~ MHOTOKPUTEPUATLHOCTH  (haKTOPOB
BIIMSIHUSL BBISIBUJI 11€JIECO00Pa3HOCTh TpUMEHE-
HUS IBPUCTHYECKOTO METOJa aHaln3a Hepapxuu
JUIL TIPUHSITUSL YIPABICHYCCKUX PpEIICHUN IS
arpomnpennpustuii CeBeproro Kazaxcrana. Yuer
BIIMSIHUSI KDUTEPHEB Ha KOHEUHYIO AIbTEPHATHUBY
BbIOOpa clieHapHsi pabOThl arpoNpeANpHUITUS Ha-
MIPaBJICH Ha IMOBBIIICHUE KaYeCTBA MPHHUMAEMBIX
YIpaBICHUECKUX PEHICHUH B YCIOBUSX MHOIO-
(haKTOPHOTO aHAIIN3a M JOCTYIMTHOCTH SKCIIEPTHOM
nHpopmaruu. [T KOHKPETHOTO arponpenrpu-
SITUSL TIPH TTIOMCKE YIPABICHYECKOTO PEIICHHUS TI0
BBIOOPY ONTHMAIBHOTO CIICHAPHUsSI TPOU3BOJICTBA
HEOOXOIMMO pa3pabaThIiBaTh OPUTHHAIBHYIO MO-
JIeTb, YYUTHIBAIONIYIO CIEIU(PHYCCKHE YCIOBUS
MPOM3BOJICTBA MPU HAIWYHHA MHOTOKPHTEPHAIIb-
HOCTH (paKTOpPOB BIHSHUSL.

WpentuduuupyeM 1o 4YeTbIpeM TIpyniam
YIPaBJIAIOIINE KPUTEPUN U TOAKpUTepHH [15] ans
MOCJIEAYIOUIEH OLIEHKH BCEX MCCIENYyEMBIX pellle-
HUI 1O BbIOOPY cLieHapHsi MPOM3BOACTBA arpo-
npeanpusTus (pUCyHOK 1):

—I'pynna 1. YcnoBus o CTpyKType MOCEBOB
U ceBOOOOpOTaM

— I'pynna 2. Pecypcbl npeanpusitus

— I'pynna 3. YcnoBust mo €eMKOCTH pbIHKa U
KOHTPaKTHBIM 00513aTeIbCTBAM

— I'pynna 4. Pucku
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e

PAHOHATEHELE CIIeHI PHil
arpapHore OpoHIBOICTES

KpuTepHE, OmpensImomEe KaTecTEO POIISHES (CIIeHApHS

NPOHIBOICTEA)
Tpynma 1 Tpynna 2 Ipynna 3 Ipymma 4
Verpaus no FPecypert —1  Verosum no Burru
CHPVERDE RPEdHpLAmLE ENMEOCTTY PAIHET i
ROCOEGE U oM PN
casppfoboma GRS PNETE CHEIM
Pasuep R Bregpemms . SMHAHCOBRIR
mo3 KyasTypoR TpOTpecCHEHOH | enmocTs pramxa
TEXHATOTHH
SEMTETETHA opnamaecime
Vayumesne II
e — | | HoTermranssma
o Pamomasa0e EMEOCTE PEIHEL OpraEr=aneoHEEe
ACTIOIRIOES HHE
SEMETEHEIX
" AeT0BRE
3
Tepexo . 3TEMEHTOE ¥ CTOBHA 00
. . MpOMIBOACTES | MEHEMATBHOMY
YAETH o0BEMY NOCTABOE
PHCEM, CEASAHHES
¢ pErVAHDVIOIIHME
Pammomasroe OpraFAMH
HCTIOIE30EAHEE
mtqm:l:mm-
TeXHATECERK
cos TexmmEo-
PeC3F NP OHIE0ICTESHHELS
PHCER

Veoamome MonmEOCTH
OpraHERSUHOHHOTO
TOTERTRRId

VESTmyeHn: MOMEOCTH
MATEPHATHHD-
TEXHHYECEOTO MOTeHIHAT

Veeammemre MommIocTH
HEGOPMATHOEEOTD
OOTeRDH2Id

YVESaIHusHNS MONTHOCTH
HHAHCOROTD MOTSHITHATA

Pucynok 1 - Mepapxust kpuTepueB BbIOOpa CLieHapHs arpONpOU3BOACTBA
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2. Metoa aHajau3a uepapxuii JJii MHOIO-
KPUTEPUAIBLHOI 321a4 NPUHITHUS peleHni

B o6miem Bujie MaremMaTtHueckass MOJAENIb JJIs
MHOTOKPUTEPHAIBHBIX 3a7a4 MPUHITHUS PEIICHUIA

(S;E,,...

Il — MHOXKECTBO BapHAHTOB peIieHus (As
HaIlIeH 3a/1a4i — aJlbTepHATUBHBIE CIICHAPHUH TIPO-
M3BOJICTBA arponpeanpustus), E,,..,E, —— Kpu-
TepuH 3a7a4u (U1 HaIlleH 3a/1a4y — 3TO KPUTEPUN
BBIOOpa BapuaHTa CIeHapus) padOTHI MpennpH-
ATHS), M — KOJIMYECTBO Kputepues (m > 2), M
— MHO’K€CTBO OTHOILICHUH ITPEANIOYTEHUH IKCIIep-
TOB JUIsI CPaBHEHHS KPUTEpPHUEB (OTHOIIECHUS He-
CTPOTOTO MPEANOYTEHUS).

CoBOKyNHOCT 3Ha4YeHWH £ (s), 0Opasyior
BEKTOPHYIO OLIEHKY BapHaHTa PEIIeHUs S U3 MHO-
JKecTBa BapHaHTOB S.

B kauecTBe cHCTEMATHUECKOH MpOLENYpPbI
JUTS IEPapXUUECKOTO MPe/I-CTaBICHHS JIEMEHTOB,
OTIPE/IETISTIONIMX CYTh TPOOJIEMBI ONTUMHU3ALIUU
BbIOOpaA YNPaBJIEHYECKOTO PEIICHUsS IS TPOU3-
BOJICTBA Ha arpapHbIX npeanpustuiax CeBepHOTO
Kazaxcrana, ObUT BEIOpaH 3BPUCTUYECKUH METOT
aHayiM3a uepapxuil. MeTos ocCHOBaH Ha 00paboT-
K€ JKCIEepTHOH WHQOpMAINH, MOIy4aeMOW INpH
MIApHOM CPAaBHEHUH 3JIEMEHTOB paccMaTpHBaeMOi
npobsieMbl W TOCIEIy-IOIEM HepapXUuecKoM

(81,887 B} ES o B L S o B

rae §°— MHOXKECTBO BapUaHTOB pPELICHHUS
(MHOXECTBO QJITEPHATHBHBIX THUIIOB JKCIIEPT-
HBIX CHCTEM), Z — KOJIMYECTBO YPOBHEH HepapXuu
(z=12..,Z), E’...E° — xpurepun 3amaun (Kpu-
Tepuu d3PPEKTUBHOCTH CLEHApHUs), M° — MHOXKe-
CTBO OTHOUICHUH MNPEINOYTEHUH SKCHEpPTOB Ha

p(s) = (E(($),.... E, (5)

Jist cpaBHEHHsI KpUTEPUEB MEXIy CO00# Mc-
MOJIB3YIOTCS TIPEANOYTeHNsT M, MaHHbIE JHULAaMH,
MIPUHUMAIONIMMHU pelIeHus — skcrnepTamu. Mojie-
JUPYIOTCS TaHHBIE TMPEINOYTEHHs MPU TOMOIIN
OTHOLIEHUSI HECTPOroro npeanouyreHust M na P :
p'Mp", 9TO O3HAYAET, YTO BEKTOPHAs OLCHKA HE
MeHee MpeanoyTHTenbHa, yeM p" u T.4. [peano-
YTEHUSI CTPOSITCS Ha OCHOBE Habopa KpHUTEpUEB
E,,..E,, 0 KOTOPBIM OIICHUBAIOTCS AJILTEPHATHB-
Hble pemeHus. [Ipumem A Kakaoro Kputepus,
yTO OOJIBIINE €ro 3Ha4eHHs NPEeANOoUYTUTEIbHEe
MeHbIINX. Toraa, Ha MHOKECTBE BEKTOPHBIX OlLie-
HOK BapMaHTOB MOKET OBITH OIIPeIeIeHO OTHOIIIE-
Hue Ilapero.

OTmeTHM, 4TO KPUTEPUH IS 33a4i BeIOOpa

MOJKET OBITh NPEJCTABIECHA CIEAYIOIIUM KOpTe-
xeM [16]:
E, ;M)
CHUHTE3€ pe3ybTaToB.
MeTo COCTOUT B JAEKOMITO3UITUH TPOOIEMBI
Ha Bce 0osiee MpOCThIE COCTABISAIONIME YacTH U
JManpHEeHIme 00pabOTKe TOCIeI0BATCILHOCTH
CYXJICHWH JIMI], TPUHUMAIONINX PEUICHUs, 10
MapHBIM CpaBHEHUSIM. B pesynbrarte ompenens-
€TCsSl OTHOCHUTEJbHAS 3HAYMMOCTH HCCIETYEMBIX
QIBTEPHATUB JUIS BCEX KPUTEPHEB, HAXOISIIHXCS
B nepapxuu. OTHOCUTENbHAS 3HAYMMOCTD BBIpa-
JKAETCsl YUCICHHO B BUJIC BEKTOPOB IIPHOPHUTETOB.
[Mony4yeHHble TAKMM 00pa30M 3HAYCHUS] BEKTOPOB
SIBJSIFOTCSI OIICHKAMU B IIIKaJIe OTHOIICHHUH ¥ COOT-
BETCTBYIOT TaK Ha3bIBAEMBIM KECTKUM OIICHKAM.
Jia aHanmm3a MHOTOKPUTEPHAIBHOW 3ajjadn
NPUHATHS pEIleHU W3 MHOXXECTBAa albTepHa-
TUB TIPEJICTAaBUM MaTeMaTH4ecKyio Mozaens (1) B
BHJE (2), 9TOOBI OTPA3UTh MHOYKECTBO BAPHAHTOB
peleHHs, KOJIMYECTBO YPOBHEW HEpapXuM, MHO-
JKECTBO OTHOIICHHUW MPEIOYTEHHS SKCIIEPTOB Ha
Ka)JIOM YPOBHE, KOJIMYE-CTBO KPUTEPUEB Ha KaXK-
JIOM ypOBHE:

(1)

.z z

LB EGM ML M) (@)
Ka)XJIOM YpOBHE, I J,/ — KOIMYECTBO KPUTEPUCB
Ha Ka)JIOM YpOBHE.

Kaxxaprit BapyanT pemeHust S U3 MHOKECTBA
BAPUAHTOB  XapaKTEPU3yETCs 3HAYCHUAMH £ (5),
00pa3yoIIero BEKTOPHYIO OILIEHKY p(S) 3TOro Ba-
puanra:

3)
MIPEUMYIIIECTBEHHOTO CIICHApUU (BapuaHTa) Mpo-
W3BOJICTBA HA arpapHbBIX MNPEANPUATHIX HUMEIOT
KA4eCTBEHHYIO COCTAaBIIAIONIYIO, TIOATOMY OIIEHKA
KPUTEPHUEB BBIMIOJHIETCS DKCIIEPTAMH Ha OCHOBE
equHoM mikanel. [llkana cpaBHeHus BhIOpaHa me-
BITHOAIUTAHON, TTO3BOJISIONICH DJKCIEpTaM OCY-
IIECTBUTh OLIEHKY Pa3HOPOIHBIX (hakTopoB. Kak
nokasbiBatoT padorel T. CaaTu cpaBHEHHE STON
IIKAJIBI CO MHOTUMU JIPYTUMU IIKAJIaMU, PEJIO-
JKEHHBIMH Pa3HBIMHU aBTOPaMHU, ITOKa3aa MpeuMy-
mecTBa 9-tu OaIIbHOM mIKabI [5].

BaxxHo moguepKHyTh, 9TO MHOTOKPUTEPHAIb-
Has ONTUMU3AINS, SIBIBISICH JOCTATOUYHO CIIOKHOM
poOJIEMOM C YUCTO MATEMATHIECKOW TOUKH 3pe-
HUS1, OCTACTCs P 3TOM JIaXKe rmociie cBoero (op-
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MaJbHOTO pPEIIeHHUs POOIEeMOil IPUHATHS perlie-
HUS: BBIOOD OKOHYATENFHOTO €IWHCTBEHHOTO

2.1 CuHTe3 CPaBHUTEJIBHBIX CYKICHHUIT

B pamkax mMaremaTH4ecKOW MOJI€Id MHOTO-
KPUTEPUAITBHOTO aHAIN3a HEOOXOINMO TIPOBECTH
CpaBHEHHUE BCEX KPUTECPUEB U BBIIBUTH 000OIICH-
HYI0 BEKTOPHYIO OIIEHKY Ka)KJIOTO allbTepPHATHB-
HOTO pemeHus. TakuM 00pa3oMm, paHKUpOBaHHE
JJIEMEHTOB, aHAIM3HPYEMBIX C HCIOIB30BAaHUEM
MaTpWIl TapHBIX CpaBHEHWH, OyIeT OocyImiecT-
BIISITHCSL HA OCHOBE TJIABHBIX COOCTBEHHBIX BEK-
TOPOB, MOJIy4aeMbIX B pe3yibTaTre 00padoTKH Ma-

KOMITPOMHUCCHOTO PEIIeHuUs] — IpeporaThBa JIHIIa,
MIPHHUMAIOIIETO PEIICHNS.

TpUIL.

Jnst monmyveHus rio0aibHOrO BEKTOpa OILICH-
KU aJbTCPHATHBHBIX CLCHAPUCB IPOU3BOICTBA,
KOTOpBI OyAeT o0beAHHSTH B cebe BEKTOPHYIO
OLICHKY P? KaXXJ0ro ypOBHS, MOYXHO BOCIIOJIb-
30BaThCs M3BECTHBIMU (DYHKLUSIMU CBEPTKH, TPH
MOMOIIIM KOTOPBIX BCE BEKTOPHBIC OLCHKU KpH-
TepueB £ CBOPAUMBAIOTCS B OJIHY 00OOLIEHHYIO
BEKTOPHYIO OILICHKY:

B(B’I)j”):b(plapllla"'spi’p;‘i) @

HpI/I OIICHKC MPEANOYTHUTCIBHOCTU BAPUAHT CUUTACTCA TCM JIy4dIlC, YCM Ooubllie 3HAUCHUE 0000-

LICHHOT'O BEKTOpa (CBEpPTKH) B .

Hawub6omee PacpoOCTPaHCHHBIM SABJIACTCA 0606IJ_ICHI/I6 Ha OCHOBC CpCAHC B3BEIICHHOHN CTEIICHHOM:

B =Q pp)'*
i=1

z#0

Taxk kak AJI1 CBEPTKU 6epch;1 ABa COCCAHUX YPOBH, IPUMCHUM HHHCfIHYIO CBCPTKY:

B =) pp

i=1

rae B — 000OIeHHBINH BEKTOD, p' — KpUTEPHIl
HW)KHETO YPOBHS, @ p — BEKTOP BaXKHOCTU KPHTeE-
pHsl HA YPOBHE Z .

CorylacHO MaTeMaTH4ecKol Teopun 0000-
IICHHBIC KPUTEPUH MOXKHO CTPOUTH TOJIBKO Ha OC-
HOBE KOJIMYECTBEHHBIX KPUTEPHEB £, OJHAKO Ha
MPaKTU-KE UX KOHCTPYUPYIOT U U3 OaJbHBIX, U U3
PAHrOBBIX KPUTEPHUEB, U M3 KPUTECPHUEB, 3HAUCHU-
SIMH KOTOPBIX CITY’)KaT HOMEpa Ipajialluii U IIKai
(T.e. KauecTBEeHHBIX ). Jlayee a1 BEIOOpA JTYUIIIETO
CIICHApHUsl MPOU3BOJICTBA arpoONPEANPHUATUS TTPU
CPaBHCHUHU HECKOJIBKHUX ABTEPHATHB § U3 MHOMKE-
CTBa BapHaHTOB S OyJeT BHIOpaH BapHaHT C MaK-
CUMaJIbHOM BEKTOPHOH OIEHKOHU p(s) .

1
L
MZ

Ha ocHoBe KauecTBEHHBIX OLIEHOK JKCIIEPTOB
110 KPUTEPUSAM, BIMSIOMIMX Ha CHEHapUU MPOU3-
BOJICTBA arpoNpeAnpHUsaTHs, C HUCIOIb30BAaHUEM
OTIMCAHHOM BBIIIE HIKAJIBI, OYAYT MOIyYeHBI KOJIU-
YCCTBCHHBIC CYXK/ICHHs CPaBHeHHs map (L7 E]Z)

myp

(6)

[Ipumem yciioBUS TapHOTO CpaBHEHUS KPHUTE-
pueB:

1. Jlwb6oe m; =1, T.x. pesynbrar cpase-
HUS DJIEMEHTA C caMHUM cOOOH JaeT paBHO3HAu-

HBIH pe3yNbTarT;

1
2. Ecom My =X 10 m; =, n xz0,

TaK Kak pe3yJbTaTOM OOpaTHOTO CPaBHEHHSI IBYX
9IIEMEHTOB MOKET OBITh COOTBETCTBEHHO 00Opart-
Hasl BeJIMYMHA (M3-3a2 CBOMCTBa OOpaTHOM coBMe-
CTUMOCTH).

Torma cooTBeTCTByIOLIass MaTpHla MapHBIX
CpaBHEHHMI SJIEMEHTOB Hepapxuu OyJIeT HMETh
cBoiicTBa 0OpaTHON cuMMeTpuuHOCTH (7):

mlj

B YHCIIOBOM BBIPQKCHHUH /1, .

JanbHeiiias 3aqa4a CBOJIUTCS K TOMY, YTOOBI
Kputepuam uepapxuu E7,E>... E?, NOCTaBUTh
B COOTBETCTBHE MHOXECTBO YHCJIOBBIX BECOB

@,y ,...,0, , KOTOPbIE OTpaXKaau OBl Maealb-

n?
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HbIE 3aBUCHUMOCTH U Pa3HUIIBI (COOTBETCTBOBAIIN
TOYHOMY PEIICHHIO).

Jst peanuzanuy TaHHOW TETW HEOOXOIMMO
HEYETKO C(OpPMyIHpPOBAaHHON 3amade TNPUAATH
CTPOTYIO MaTeMaTHIeCKyIo (OopMy U, TEM CaMbIM,

o, =m;®,(,j=12,..,n)

OTpa3uTh MPAKTHUECKYIO CHUTYaIlMI0 B aOCTpaKT-
HOW MaTeMaTHdecKod cTpykType. OmmimeM, Ka-

KUM 00pa3om Beca (; , 3aBUCAT OT CYKICHUH m,.
B naeansHoM cityuae:

®)

a Ju1s NpuOJIPKEHHOTO K PealbHOCTH BapHaHTa (A1l KaKA0To (PUKCHPOBAHHOTO i)

@; =cpemnee us (M, @, M50, ,...,M, ®,) (9

N

1 n
:—ija)j i,j=12,..,n)
n

YTO COOTBETCTBYeT (opMmysie HaxXOXKICHHUS
cpenHero 3HaueHus. OpHAaKO HeoOXomumo yoOe-
JIUTBCSL, YTO TO MO3BOJNMT ONPENETUT (U; , IPU
YETKO 3aJaHHBIX /1, .

BaXHO OTMETHTBH, YTO MPU XOPOIIHX (MaK-
CHMalbHO OIM3KHMX K HJCQIbHBIM) OLCHKAX

npubmkaercs k. A; / @ j ¥, CIICNIOBATEINBHO, SIB-

@, sza)(l]—IZ n),

max Jj=I

JlanHoe BbIpakeHHE MMEET pellleHHe, KOTOo-
poe Takke Kak u npeasiaymiee (10) 1omxHO OBITh
€JIMHCTBEHHBIM. TakuM 00pa3om, 3ajada mnpeoo-
pasyercst B 3a71a4y 0 COOCTBEHHOM 3HAYCHUH.

ITocne cocraBiieHHsT MaTpULl U BBIPAKECHUS
CyOBEKTHBHBIX MApPHBIX CYKJIEHUH C HCIOIB30Ba-

4,

P;= - (i,j=12,...,n)

Zd

rie d—3HaueHue COGCTBEHHOrO BEKTOPA IPH-
n
24,

OpPHUTETOB j-OH CTPOKM; 4 ' — CyMMa BCEX 3Ha-
YeHUH cOOCTBEHHOTO BEKTOPA /ISl MATPULIBL.

(10)

JIACTCA MaJIbiIM BO3MYIICHUEM OTOI'0 OTHOLICHUA.
Tak kak ml,j HU3MCHSCTCA, TO U COOTBETCTBYIOLICC

pewenue 110 popmyne (10), onpenensromee @; u
@; , MOXET MEHSThCs JUISl TOTO, 4TOOBI [OJCTPO-
MTBCSI K OTKIOHCHHIO /7, OT HACAIBHOTO CIIydasi.

Toraa 06o3HauuB n yepes A
IOIIIEE BBIPAKCHUE:

max » TOTTYIHUM CICIY-

(11)

HUEM NIKaJIbl OTHOCUTENHLHONW Ba)KHOCTU BBIUHC-
JIICTCSI MHOXECTBO COOCTBEHHBIX BEKTOPOB ISt
Ka)J0 MaTpHIIbI.

Hopmanuzanus 3HaueHust COOCTBEHHOT'O BEK-
TOpa KaXJ0W CTPOKM MAaTpHULbl JaeT 3HAYEHHE
BEKTOpa IPUOPUTETOB:

(12)

CornacoBaHHOCTb TMOJIyYEHHBIX PE3yJIbTaTOB
OLICHKH POBOAMTCS MPHU ITOMOILY HHJIEKCa COoria-
coBaHHOCTH (MC) M OTHOLIEHHUS COTJIACOBAHHO-
ctu (OC). [11s 06paTHO CHMMETPHYHON MaTPHILIBL:

C = (max_)

rue },max — MaKCHUMaJIbHOE COOCTBEHHOE
3HAa4YEHHE, /1 — Pa3MEPHOCTb MATPHUIIBL.

OtHomenne coriacoBanHoctTH OC MoOXKeT
obITh onpemkeneno kak OC=HUC/CHU, rne CU —
3HAYEHHE CIYYaiHOTO MHJIEKCa COTJIACOBAHHOCTH
JUIsl MaTtpuubl JaHHOM pasmepHocTH. CU coot-
BETCTBYET CpEIHUM WHJEKCaM COTJIa-COBaHHO-

(n=1)

(13)

CTHU JUISI CTEHEPUPOBAHHBIX CIIYYalHBIM 00pa3oM
MaTpHUll TaKOH ke pazMepHOCTU. s mojiydeHus
MIPUEMJIEMON  COTJIACOBAHHOCTH  HEOOXOIUMO,
y100b1 0<UC<0,2 1 0<UC<0,2 . [{yst npyrux 3Ha-
YEHUH COTJIaCOBAaHHOCTH HEOOXOIMM TEepEecCMOTp
CYKJI€HUS SKCIIEPTOB.
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2.2 CuHTE3 NPUOPUTETOB HA HEePAPXUH

Jlst T100anbHON OICHKH, YUNTHIBAIOMICH pe-
3yJbTaThl CPABHEHHS HA PAa3HBIX YPOBHIX MOTHON
JIOMUHAHTHOM HepapXuu IOCTaBJICHHOW 3ajauu,
OBI1a UCToNIb30BaHa (hopMyIa THMHEHHON CBEPTKH,
KOTOpasi TTO3BOJISIET MTOJTyYNUTh 3HAUEHNE TII00aTb-
HOTO BEKTOpa MPUOPUTETOB. | T0OaTHHBIN BEKTOD
MIPHOPHUTETOB yYUTHIBAET PE3yNbTaT CPAaBHEHUS
KpUTEpHEB Ha JIBYX YPOBHSIX.

Jis BBISBICHHWS OCHOBHBIX WIIM TJI00ANb-
HBIX TPUOPUTETOB I ABYX Pa3IMYHBIX YPOB-

by=>.(p/-p;)
j=1

rae b— mepeMeHHas, XapaKTepu3ylouas 3Ha-
YeHHE TJI00ATBFHOTO BEKTOpa NMPHOPUTETOB IS
i-OTr0 3JIEMEeHTa HIKHETO YPOBHSI HePapXUH, KOTO-
phIit 00BeAWHSIET B ceOe 3HAUCHIE BEKTOPOB MPH-
OpHUTEeTa I HECKOJIBKUX YPOBHEH HEepapXHH.

st 3amagn BRIOOpA PENICHUHA TIO CIIEHAPHUSM
MIPOM3BOICTBA arpapHOTO MPEANPUATHS 3HAUCHNE

3. JloMuHaHTHAasI HepapXus 3a/1a4u BbIOOpa
cleHApHUs MPOU3BOACTBA ArponpenpPUsTHS

CrpykTypupyem mpobieMy BbIOOpa Mpemno-
YTUTEJIBHOIO CLIEHAPUs MPOU3BOJCTBA arponpe-
NpUATUS B YCJIOBUSAX MHOTOKPUTEPHATIHLHOCTH
3a7a4v B BUJI€ TIOJIHOW JIOMUHAHTHOM MEpapXHUU.
CrnenyeT OTMETHTb, YTO JOMHUHAHTHAs HepapXus
SIBJIAETCSL ONPEIECJIEHHBIM THIIOM CHCTEMBI, OC-
HOBAHHBIM Ha TPEANO-JIO)KEHUH, YTO 3JIEMEHTHI
CUCTEMbI MOTYT TPYIITUPOBATHCS B HECBSI3aHHBIE
MHO-KECTBa. OJEMEHThl KaXKJ0M Tpymnmbl Ha-
XOJATCS TIOJT BIMSHUEM BIIEMEHTOB HEKO-TOPOH
BIIOJIHE OIPEACIIEHHON IpylIbl U, B CBOI O4e-
penb, OKa3bIBAIOT BIMSHME HA JIEMEHTHI IPYron
TPYTIIHL.

JloMuHaHTHasg uepapxus 3ajadd IMOCTPOEHa
4-X ypOBHEBOII:

— 1-ii (BeICIIMIT) YpOBEHB OTpakaeT Iielb: OTl-
TUMAJIbHBIM CLEHApHUil IPOU3BOJCTBA arponpen-
MIPUATHUS;

— 2-11 ypOBEHb COJIEPKUT TPYIIIILI KPUTEPHEB,

HEll WepapxuM clieayeT OObCIMHUTh 3HAYCHUS
BEKTOPOB MPH-OPUTETOB B MaTpuiry. O003HaAUNM

BEKTOp HIDKHETO YPOBHS NPHOPHTETOB KAk P’
,rnel =1,2,..,m— TOPSZIKOBBIN HOMEp 3JIeMEH-
Ta HWKHETO YPOBHSA WepapxuW, a j =1,2,...n —
MOPSIKOBBIA HOMEp JJIEMEHTa BEPXHETO YPOBHSI
uepapxuu. Torma 1isi HAXOKIAECHHUS TII0OATBHOTO
BEKTOpa DJIEMCHTA HEPAPXHH HUKHETO YPOBHSI
ClIeyeT BBINOJHUTH pacuer 1o popmye:

(14)

1JI00aJIHbHOTO BEKTOpPa MPUOPUTETOB MO3BOJISET B
YHC-JICHHOH (hopMe OIIEHUTH BIUSHHUE 3JIEMEHTOB
HepapXuu Ha HUKHUHN YPOBEHb, HA KOTOPOM OTpa-
JKEHBI albTEPHATUBHBIC PEIIeHUs . DTO JaeT BO3-
MOXHOCTb IPOBECTU aHAJIU3 HECKOJIBKUX aJIbTEp-
HaTUBHBIX PEUICHUH W BHIOPATh W3 HUX Hambosee
MOAXOJSIIEE.

XapaKkTepU3YIOUIUX YCIO-BHS MO CTPYKType IO-
CeBOB U ceBooboporta (Tpynma 1), pecypcsl mpea-
npusiTys (rpynmna 2), ycJIoBUs 0 eMKOCTH PbIHKA
1 KOHTPaKTHBIM 00s13aTebcTBaM (Tpymnmna 3) u pu-
cku (rpymma 4);

— 3-i1 ypoBeHb OTpPaKaeT COBOKYITHOCTh
YIPaBISIOMIAX KPUTEPHEB B KaXKA0H U3 4-X TPy,

— 4-ii ypoBeHb COJCPKHUT albTEPHATHBHBIC
CIICHApUU TMPOM3BOJCTBA arpoNpeaNpHUsThs, KO-
TOpBIE JOJKHBI OBITH OLIEHEHBI TI0 OTHOLLICHHIO K
KPUTEpH-5IM 3-TO YPOBHS M TPyIIaM yIpaBIIsiio-
LIUX KPUTEPUEB 2-TO YPOBHSI.

OTMeTHM, YTO KOJHMYECTBO albTEPHATHBHBIX
cTpareruii Ha 4-M ypOBHE BBIOpaHO MPOU3BOIIb-
HBIM, KaK MMPUMeEp AJIs1 KOHKPETU3AIHMHA MOJCIIH.

B Tabnume 2 mnpejicraBicHbl 0003HAYCHUS
KpUTEpPHEB Ha JOMHUHAHTHON HMEpapXuu U B Ma-
TpHLIAX CPABHEHUSI.
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Tabmmma 2 - 0603HaUeHUS KPUTESPUEB Ha TOMUHAHTHOW HEpapXUX U B MaTPHUIIAX CPABHEHUS

Kpurepuii O06o3HaueHHne HA
HepapxXuu U B
MaTpHle CpaBHe-
HHSA
I'pynna 1. Kpumepuu, xapakmepu3zylowue ycio8us no cmpykmype noceeos u E’
cegoobopomam
Pasmep namrHu noj KyiabTypoi E}
VYirydiieHue 1io10poIusl OYBbI E}
YepemoBaHue KyIbTYP E/}
I'pynna 2. Kpumepuu, xapaxmepusyrouue pecypcvl npeonpusimus E;
Brenpenne nporpeccrBHOM TEXHOIOTHH 3€MIIEIEIHS E]
PanmonanbpHOE MCTIONB30BAHNE 3€MENBHBIX AJIEMEHTOB IPOM3BOICTBA E’
PanmonanbpHOE MCTIONB30BAHNE MaTepHAIEHO-TEXHUYECKUX PECYPCOB E’
YBenuueHne MOIHOCTH MaTepHalIbHO-TEXHUYECKOr0 MOTEeHIHAaa E’
VYBenuueHue MOIIHOCTH OPraHU3allMOHHOTO MTOTEHIIhalIa E/S
YBenuueHne MOITHOCTH HH(POPMAITMOHHOTO TTOTCHITHAIIA E}
YBenuueHne MOUIHOCTH (PMHAHCOBOTO NOTEHLIUAIA. E
I'pynna 3. Kpumepuu, xapakmepu3zyiowjue ycious no eMKoCmu pblHKA U E;
KOHMPAKMHBIM 0053amenbCcmeam
daxTHuecKas eMKOCTb PbIHKA E ’
IToreHnuanbHast EMKOCTh PhIHKA E )
VYcnoBus 10 MUHIMAIBHOMY 00bEMY ITOCTaBOK E
I'pynna 4. Kpumepuu, xapakmepu3syoujue pucku E;
OuHAHCOBBIN (SIKOHOMUYECKHUI) PHCK E
IOpuanueckuit puck E /S
OpraHu3aoHHbIE PUCKH E S
JlenoBoii puck E
Puck, cBsi3aHHBIN C peryJupyrOIUMHE OpraHaMu E S
TexXHUKO-TIPOM3BOACTBEHHbIE PUCKHT EJ
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CrenapsH 4

I'p. 1: Kputepun
CIIEHAPHA IO PHCKAM

Crenapui 3

I'p: 3: Kputepun
CIeHapHA 0 eMKOCTH
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ITocne moctpoeHus: TOMUHAHTHOM HepapXuu
po0JIeMBI BEIOOPA CIIEHAPHS TPOU3BOACTBA arpo-
MIPEeNNPUITHS TPEANIPHUATHS CIEAYEeT YCTAaHOBHUTH
MIPU-OPUTETHl KPUTEPHEB U OICHUTH KAXKIBIH U3
ANbTEPHATUBHBIX CIEHAPUEB MO KPUTEPHSIM, BBI-
SIBUB ONTUMAJIbHBIH M3 HUX. B cooTBeTCTBUM C
TTOJTHOW JOMHHAHTHOW Hepapxueil (cMm. puc. 3)
OpTM  chOpMUPOBAHBI KBAJPATHBIE MATPHUILGI

M= (m; ) nns oueHKM KOTMUECTBEHHBIX CYXK-
JCHUH O KaKIO0H Mape KOMIIOHEHTOB :

— MaTrpula MapHbIX CPABHEHHH IPYII YIpaB-
JSIFOIUX KPUTEPHUEB MEXKAY COOOH (111 BTOPOTo
YPOBHSI HEpAPXUH);

— MaTpuIla MapHbIX CPAaBHEHHUI KPUTEPUEB T10
CTPYKTYypE MOCEBOB;

— MaTpula TapHBIX CPaBHCHUN KPUTEPHUEB,
XapaKTEePU3YIOLINX PECYPChl IPEAIIPUSTHS;

— MaTpula TapHBIX CPaBHCHUN KPUTEPHUEB,
XapaKTePU3YIOLUINX eMKOCTb PHIHKA;

— MaTpula TapHBIX CPaBHCHUN KPUTEPHUEB,
XapaKTePU3YIOLINX PUCKH.

KonuuecTBeHHBIE Cy>KACHUS CpaBHEHHUS Map
(E iZ JE JZ ) B YHCIIOBOM BBIPAXKCHUH IIOJTY4arOTCS
Ha OCHOBE OIIEHKH JKCIEPTOB, KOTOpas OCYIIECT-
BIISIETCS C MCIIOIb30BaHUEM 9-TH OayUTbHOM IIKa-
JBI OTHOCHTENIBHOM BaskHOCTH. MHBIMU citoBamuy,
M i~ YHCII0, COOTBETCTBYIOIIEE 3HAYHMOCTH dIe-
MeHTa Ei 0 cpaBHEHUIO ¢ Ej.

[Tocme cocraBieHHss MAaTpHIl ¥ BBIPAKEHHS
CYOBEKTHUBHBIX TIAPHBIX CYKICHHUH C UCTIOIBH30Ba-

HUEM IIKaJbl OTHOCHUTENBHON Ba)KHOCTH BBIYHC-
JIIETCSI MHOXECTBO COOCTBEHHBIX BEKTOPOB IS
Kaxmoit matpunbl. [locie Hopmamm3amuu coo-
CTBEHHBIE BEKTOpA CTAHOBATCS BEKTOpaMH TpH-
OpHTETOB p. JIIsl CPaBHEHMs aTbTEPHATHBHBIX
CTpaTeTuii MO KakKJOMYy YTPaBISIOMIEMY KpHTe-
PHIO COCTaBIISIFOTCSI MaTPHLIBI HA KaXIbI KpUTe-
puii (B yCIIOBHUAX TaHHOM 3amaun — 19 MaTpwir.

Hepapxuyeckuil cuHTe3 ISl JaHHOW 3ajadu
3aKITIOYAETCS B TOCIIEI0BA-TETHOM OIpeIeICHUN
BEKTOPOB NPHOPUTETOB aJTbTEPHATHBHBIX CIICHA-
pHEB OTHOCUTENHHO YIPABISIONINX KPUTEPHEB
W TPYII KpuTepueB (2-M m 3-i mepapXuyeckue
YPOBHH).

Jltst T100anbHON OIICHKH, YUNUTHIBAIOMIEH pe-
3yJbTaThl CPABHEHHS HA Pa3HBIX YPOBHIX MOTHON
JIOMUHAHTHOM HepapXuu IOCTaBJICHHOW 3ajauu,
HCTIONB3yeTCsl popMyIia THHEHHOW CBEPTKH, KO-
TOpasi TO3BOJISIET TOJIYYUTHh 3HAYEHHE TI00aTb-
HOTO BEKTOpa MPUOPUTETOB. | T0OaTHHBIN BEKTOP
MIPHOPHUTETOB yYUTHIBAET PE3yJbTaT CPaBHEHUS
KpUTEpPUEB Ha JABYX YpPOBHsX. Pacuer 3HaueHUi
JTAHHOTO BEKTOPA BBITIOHSICS 110 popmyire (14).

B tabnmie 3 mpuBenaeHa MaTpuIla IpUOPHUTE-
TOB aJbTEPHATHBHBIX CTpPATETHUH IO KPUTEPUAM
3aaud I pacdera rio0albHOTO BEKTOpPa BBI-
Oopa creHapusi IPOU3BOICTBA arpOTPEAIPUATHS
110 KpUTEPHUSIM TpymIibl 1 «YclIoBuUs 10 CTPYKTYpe
TTOCEBOBY.

Tabnwma 3 - Pacyer rmo0anpHOTO BEKTOpa BEIOOPA CTPATETHH PA3BUTHS MPEATIPUATHS 110 KPUTEPH-

sIM TPYTIIEI 1 «Y CITOBUS IO CTPYKTYpPE TTOCEBOBY

Yrpasisioniue KpUTEpUH BEIOOpa CIieHa- | 3HaYeHHE TII00ATBHOTO
puisi IPOU3BO/ICTBA PA3BUTHSI BEKTOpa MPUOPUTETOB
3 3 3
El EZ E?
3HavYeHHE BEKTOpa D, D, P,
NPUOPUTETOB KPUTEPUEB
4 1] ” 3 1l
S, P, P, P, b,
4 11 ” 3 4
S, P, P P, b,
4 11 ” 3 1l
S5 p; p; p; b,
4 11 ” 2 7
S, P, 12 P, b,

3HaueHus r1100aIbHOT0 BEKTOpa MPUOPUTETOB
MO3BOJISIIOT B YHCIICHHON (hopMe OIEHHUThH BIHS-
HUE YIPaBJISAIOIUX KPUTEPUEB HA CAMBIN HY>KHHUN

YPOBEHb, TJ€ PAacCIOArarTcs aJlbTePHATUBHBIC
CIIEHapUH MTPOU3BOICTBA MPEANPHUATHS U BEIOPATh
W3 HUX ONTHMAaJIbHBIN BapHUaHT.
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OcHoBHBIC HCCJIeI0BAHUI
HUP

CdopmupoBana MoJenb MPUHATHA YIpPaB-
JICHYECKOTO PEIEHHs 10 BBHIOOPY ONTUMAaIbHOIO
CIICHapusi NPOM3BOACTBA Ha arpoIpeanpHsITHsIX
CesepHoro Ka3zaxcraHa B yCIOBHUSIX MHOTOKpHTE-
PHATBLHOCTH (PaKTOPOB BIUSHHUA.

[Ipennoxena cienyronas CTpyKTypa U 3TaIlbl
peleHus o BeIOOpY cLieHapHsi MPOM3BOACTBA HA
arponpeanpusatusix Cesepaoro Kazaxcrana Ha oc-
HOBE 3BPUCTUYECKOT0 METO/1a aHAIN3a HePapXUil:

1. ®opMupoBaHHE HEPAPXUH YHPABISIOLINX
KpUTEPHEB — MapaMeTpOB MPOM3BOACTBEHHO-PHI-
HOYHBIX yCJIOBUI — /17151 BBIOOpA CLIEHApHsl IPOU3-
BOJICTBA arpoIpeanpHsIThsI.

2. TloctpoeHue HepapXUUYECKOH CTPYKTYpbI
mpo0aeMbl BBIOOpa PaLMO-HAIBHOIO CLEHApUs
IIPOM3BOJCTBA, HAUMHASI C BEPIINHBI (LIEJH), Yepe3
IIPOMEKYTOUYHbIE YPOBHHU (IIepeueHb KPUTEPHUEB)
K HIDKHEMY YPOBHIO (IIepeueHb ajlb-TePHATUBHBIX

pe3yJabTaThl

OO0cy:kaeHHe MOJYYEHHBIX pPe3yJabTaToB M
3aKJII0YeHHe

[IpuMeHeHue MeTo1a aHaIu3a uePapxuil K uc-
cieiyeMoil mpo0seMe Mo3BOJIsIET palMoOHAIbHBIM
00pa3oM CTPYKTYypHUpPOBaTh 3a/ady NMPUHSATHS pe-
IIeHNS B BUJIE HEPAPXHUH, CPABHUTH U BBITIOTHNUTH
KOJIMYECTBEHHYIO OIIEHKY allbTepHATHBHBIX Ba-
pHAHTOB CIIEHApPHEB TPOM3BOJICTBA HA arpapHOM
MPennpUATHN. DTOT METOJ OTHOCHTCSA K Kiaccy
KPUTEPUANBHBIX U OTIIMYAeTCS TEM, YTO HE TPEJ-
MMCBIBAET JIMILY, MPUHUMAIONIEMY pelIeHne, Ka-
KOT0-1100 «IIPaBUIBHOIO» PELICHHUS, a II03BOJIs-
€T €My B MHTEPAKTUBHOM PEKHUME HAUTH TaKOU
BapHaHT (aJbTEPHATHBY), KOTOPBHIA HAWIYUIINM
0o0pa3oM corjacyercs ¢ ero IOHHMMaHUEM CYTH
IpOOJIEMBI U TPEOOBAHUSAMH K €€ PEIIeHHIO.

Jig onpenienienns cTeneHu BIUSHASA (TPHOPH-
TETOB) KPUTEPUEB PEKOMEH/IOBAHO BBEJICHUE IKC-

CLICHApHEB IIPOU3BOJICTBA).

3. TlocTpoeHHEe MHOXECTBA MaTpHL] HNapHbIX
CPaBHEHMH; AJIs1 KAYKAOTO U3 HI)KHUX YPOBHEH 110
OJIHOW MaTpHue Uil KaXJIO0ro JIEMEHTA MPUMBbI-
KaIOLIEro CBEPXY YPOBHL.

4. CuHTe3 MHOXECTBEHHBIX CYXKIICHUH, 0a31-
PYIOLIMXCS Ha pe3ysIbTaTax MapHbIX CPABHEHUH.

5. IlpoBeneHue NMpoBEpPKU MHACKCA COIIACO-
BAaHHOCTH KaXKJIOW MaTPHLIBL.

6. [IpumeHeHue nepapxuuecKoro CUHTE3a st
B3BCLIMBAHUS COOCTBEHHBIX BEKTOPOB BECaMH
KPUTEPUEB; BBIUMCICHUE CYMMBI IO BCEM B3Be-
LICHHBIM KOMIIOHEHTaM COOCTBEHHBIX BEKTOPOB
YPOBHS HEPapXUH, JISIKAILETO HIXKE.

7. O1ieHKa aJbTEPHATUBHBIX PELICHUN MO BbI-
Oopy cleHapusi NPOU3BOJICTBA M HAaXOXICHHE
HaWIy4IIero U3 HUX.

MEPTHBIX OLIEHOK KPUTEPUEB C MEPEXOJOM OT Ka-
YCCTBCHHBIX XAPAKTCPUCTUK K KOJIUMYCCTBCHHLIM
Ha OCHOBE BepOabHO-YUCIIOBOM EMHOMN IIKAJIbI.
PaspaboTrannast MoJieIb C JOMUHAHTHON HEpapXu-
eil 3a1aun BeIOOpaA CIIeHAapHsl MPOU3BO/ICTBA arpo-
npeanpustus CeepHoro Kazaxcrana mo3-BoJsiet
OCYIIECTBJISATh PACUEThl C U3MEHEHUEM BXOJHBIX
MapaMeTpoOB B TOM UMCIIE: KOJIUYECTBOM alIbTEp-
HAaTHUBHBIX CHCHApPUEB IMPOU3BOACTBA U OKCIEPT-
HBIX OIIEHOK KPHUTEPHUEB. DTO KAYECTBO MOJICIH
ONPEJEIWIO €€ YHUBEPCAIBHOCTh IIPU OCYILECT-
BJICHUM IIOMCKA YIPABISIOLIMX PpELIEHUN I
BBIOOpA ONTHMAJILHOTO CIIEHAPHS MPOU3BOJICTBA
arpornpeamnpuAaTusds B YCIOBUAX MHOTI'OKPUTCPU-
AJIBHOCTU U JOCTYIMHOCTH SKCIICPTHBIX OLICHOK.
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Tyiiin

Maxkana Conrtycrik KazakcTaHHBIH arpoKaCilOpbIHIAPbIHAA OHIIPICTIH OHTAMIbI ClEHAPUHIH
Tapaay OoWbIHIIA OacKapyIIbUIBIK IIENIMASpAl KaObuliay MIHACTIH (opMalin3anusiay KOHE
MOcCeJIeHi KYpbUIbIMIayFa apHainFaH. Ocbl alMaKThIH aybLl IAPYaIIbUIBIK 00 BEKTUICPIHIH KYMBIC iCTEeY
epeKUIeNiri OHIIPICTIK JKOHE HAPBIKTHIK JKaFIaimapAblH KeNTereH napaMeTpliepiHiy (eJmemMaepiHin)
00JIybl, MBICAJIbI, IMIBIFBIHJAD, TAaia, ToyekeJaep koHe T.0. MoceneHiH Heri3ri IMCUXOJIOTUSIIBIK
aCTIeKTICl: OHIIPICTIH OajaMa cLieHapUiiH TaHAay bl 9cep eTy (HaKTOPJIAPBIHBIH KOl OJIIIEeM/ I KoHe
caparnTtamMaliblK OarajiayJIbIH KOJI KETIMJIUIIr JKaFmaibiHaa OacKapyllibl IIeniM KaObUIAaWThIH ajaM
aHBIKTaUIbL.

Ocphiran 0aliIaHBICTHI UEPAPXUSIIAP B TAJIAY IBIH SBPUCTHKAIIBIK 9/11C1 ap THIKIIBUTBIKTHI CIICHAPU I TI
TaHAayAbIH KOl OJIIIeM/II MOCEJIeCIH MICIIY/IiH KYHeNK TOCITIHIH MaTeMaTHKAJIBIK KYpalibl PETiHJIE
KaObUIAaH 6. By 01iCTi KOJaHy OHIIPICTIH TaHAYJIbI CLICHAPUNAIH TaHAay OOUBIHINA OacCKapyIIBUIBIK
mreniM Kabbuiiay MiHAeTiH GopManu3anusiayra MyMKIHIIK Oep/i. O3ipJieHreH 3BpUCTUKAIBIK MOJICTh
mieniM KaObulJayIiblFa HHTEPaKTUBTI TYpAE MOCEICHIH MOHI MEH OHBI LIEIyTre KOMbUIATHIH TalanTap-
JIbI TYCIHYTE COMKeC KeJISTIH OChIH Al OajlaMma ClieHapHiii TabyFra MyYMKIHJIIK Oepesi.

KinrTik ce31ep: 3BpUCTHKAIIBIK 9JIICTEP, KOI KPUTSPHUITIK TallChIpMaliap, UepapXusiiapbl Taujiay
9Iicl, XKyHenep uepapxusichl, 0aChIMIIBIKTAP/IbIH BEKTOPJIAPHI, MICIIIMICP/Il KaObUIIay.
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Summary

The article is devoted to the structuring of the problem and the formali-zation of the problem of
making managerial decisions on the choice of the op-timal production scenario at agricultural enterprises
in Northern Kazakhstan. A feature of the functioning of agricultural objects in this region is the presence
of many parameters (criteria) of production and market conditions, for exam-ple, costs, profits, risks,
etc. The key psychological aspect of the problem: the choice of an alternative production scenario is
determined by the person who makes the control decision in conditions of multi-criteria influence factors
and the availability of expert assessments.

In this regard, the heuristic method for analyzing hierarchies is adopted as a mathematical tool of
the systemic approach for solving the multicriteria problem of choosing the preferred scenario. The
application of this method made it possible to formalize the task of making a managerial decision on
the choice of the preferred production scenario. The developed heuristic model al-lows the person who
makes the decision to interactively find an alternative scenario that best matches his understanding of
the essence of the problem and the requirements for its solution.

Key words: heuristic methods, multicriteria problems; analytic hierarchy process; hierarchy of
systems; vectors of priorities; making decisions.
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AHHOTALUA

B craThe paccMaTpuBaroTCs METOAOIOTHYECKHE ACTIEKTHI MPOIECCOB MPUHATHS YIIPAaBIEHIECKUX
pemmenuit aiis arpornpeanpuatuii CeBepHoro Kazaxcrana ¢ mo3unuii BeISIBICHUS Hanbonee dPPeKTHB-
HBIX ITyTeH JOCTH)KEHUS IeTN: ONTHUMH3AINHA BIOOpA MPEANOYTHTENFHBIX CIIEHAPHEB TIPOU3BO/ICTBA.
[TokazaHo, 4TO TSt IPUHATHS PEIISHUN TI0 OTIPEIEICHNIO0 ONITUMATBHBIX MHOTO()aKTOPHBIX CIIEHAPHEB
MIPOM3BOICTBA arPONPEATIPUATHIA 1EIeCO00pa3HO HCIIONb30BaHNE KOHIICTIIIUNN MAKCHMAaIbHOU TOJIe3-
HOCTH TIPUHSITHS YIIPABIEHUYECKUX PEUICHUH C IPUMEHEHHEM TEXHOJIOTHH KOMITBIOTEPHOH 00paboTKu
9KCIIEPTHBIX JaHHBIX. [l peanu3anuu 5TOW KOHIETIIHU TPEI0KEHO UCTIONh30BaHNE HOPMATHBHOM
MOJIEJIH TIPUHSTHS PEIISHHH Ha OCHOBE YKOHOMWYECKHX TPEANIONIOKEHAN JINIA, TPUHIMAIOIIETO pe-
menwne. [IpeanocemkaMu u yCIoBUAME TPIMEHEHNST HOPMATHBHOM MOJIETH SBIISIETCS] MPUMEHEHNE U3-
BECTHBIX QJTOPUTMOB (HOPMATHBHBIX MPABWJI) M ONTHUMH3AIMS PEIICHUs M0 BHIOOPY CIieHapHs Mpo-
M3BOJICTBA arpoIpeINPUATHS B YCIOBHUAX MHOTOKPUTEPHUATBHOCTH (PaKTOPOB BIUSHUSA. MeETO0TIOTHS
KOHIENINA MaKCHUMaJIbHON TIOJIE3HOCTH M HOPMATHBHAS MOJIEIb €€ WCIOIHEHHs OTPaXEHBI B TIPE/I-
CTaBIIEHHOW CTPYKType PEUIeHHs 10 BBIOOPY CIIeHapHWs MPOM3BOACTBA arponpeanpusaTas CeBepHOTO
Kazaxcrana B yCIIOBHSIX MHOYKECTBa MPOWU3BOJCTBEHHO-PBIHOYHBIX KPUTEPHEB M JOCTYITHOCTH JKC-
riepTHOU nHpOpMAIH. MeTOTUIECKUH HHCTPYMEHTAPHH 171 pa3paboTKku HH(DOPMAITMOHHO-aHATATH-
YECKOUW CUCTEMBI MOAACPKKU NPUHATHS PEIIEHUH YIIPABICHUECKUX PEIIEHU — MHOTOKPUTEPUATbHBIN
METO/I aHaJlh3a UePapXUil.

KuioueBble ci1oBa: MOeNY IPUHATHS PENICHIH; KOHIIETIINN PUHATHS PEIICHHIT; MHOTOKPUTEPH-
aNbHBIE 3a/1a4H; METO]] aHAJIN3a HepapXHil.

BBenenue

OCO0OEHHOCTBIO TMPOU3BOJICTBA HA arpompen-
npusituax CeepHoro Kazaxcrana siBnsieTcs Ha-
JMYMe MHOXECTBa KpUTEpHEB (TTapaMeTpoB) yc-
JIOBUH, Hampumep, 3aTparbl, MPUOBLIb, PUCKUA U
T.11. KOppEeKTHOCTH ydeTa dTHX KpUTEPUEB MTPe/I0-
MpeaACIACT KaUuCCTBO NPUHATUSA PEILICHUS 110 TPEa-
NOYTHUTEFHOMY CHEHApHI0 (DYHKIIMOHHPOBAHUS
CeNIbCKOXO3AUCTBEHHOTO  00bekTa. [IpuHsTHE
YIPaBIICHUECKOT'O PEIICHHs Ha arpoIpepHusITh-
sx CesepHoro Kazaxcrtana mpeactaBiseT coOoi
IPOIIECC BBIOOPA OTHOTO U3 allbTEPHATUBHBIX ClIie-
HapuecB IMPOU3BOJACTBA B YCJIOBHUAX MHOI'OKpPHUTEC-
PHAIBHOCTH U JIOCTYITHOCTH 3KCIIEPTHONH HUH(OP-
Maluu 1o Ba)KHOCTHU KPUTCPUCB.

Hns MupoBO#l CelbCKOXO35MCTBEHHON WH-
AYCTpUKU B COBPEMCHHBIX YCJIOBHAX XapaKTCpHa
TEHJICHIINsI BHIPAOOTKU YINPABISIOMINX PEHICHUN

Ha OCHOBE NPUMEHEHUS METOJOB MHOTOKpHTE-
puansHoro ananmza (Multiple Criteria Decision
Analysis — MCDA) [1]. [IpeBanupyromum me-
TozoM u3 rpynnsl MCDA nis perenns npo6iiem
B CEIIbCKOXO3SIMCTBEHHBIX OTPACIISIX SIBISIETCS] Me-
ton aHanuza uepapxun (MAU), pa3zpaboraHHbII
amMepuKaHCKUM MaTeMaTukoM Tomacom Caatu B
1970-x rr. (Analytic hierarchy process — (AHP)
[2]. DTO 00yCIOBICHO HEOOXOAUMOCTBIO BHIOOpA
ONTUMAJIBHOTO PELICHUS] U3 MHOXECTBa allbTep-
HATHBHBIX BO3MOYKHOCTEH WM TOJJEPIKKU TPHHS-
THs ynpaBieHuyeckux peuienuil. Ilog ynpasnen-
YECKHUM pEIICHHEM IMOpa3yMeBaeTcs pe3ysibTaT
aHamu3a, MPOrHO3UPOBAHNS, ONITUMH3AIINU U BbI-
0opa ajbTEpPHATHBBEI W3 MHOXKECTBA BApPHAHTOB
JNOCTHIKEHHsI KOHKPETHOW 1IeJIM CUCTEMBI YIpaB-
JICHUS] — arpoONPEeAIIPHSTHSL.
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OTMeTHM, 9TO OCHOBBI ATOTO METO/a aHaJIN3a
nepapxuil ObUTH 3aJI0KCHBI POCCHMCKUMH YICHBI-
mu b. H. bpykom u B. H. Bypkosem B 1972 1. [3].

AHamu3 COBPEMEHHBIX HCCICAOBAHMHA B 00-
JACTU MPUHATUSA PEUICHUM I CeNbCKOXO035M-
CTBEHHBIX OTpaciiell ToKa3all, 4TO MPUMEHEHHE
METO/Ia aHAJIN3a UePApXHUH B COUYETAHNU C JIPYTH-
MU WHCTPYMEHTAPHSIMH HAIPaBJICHO Ha Pa3BUTHE
U ONITUMU3AIMIO BaXKHEUIIMX HAIPaBIECHUN 3TOU
HWHIYCTPHH.

OmHO W3 HAINPaBJICHUH B MUPOBOU MPAKTHKE
MIPUMEHEHHUsT METOJa aHaju3a HepapXuil — Mmpu-
HATHE YTIPABICHYECKUX PEIIeHUI /s TOBBIIIE-
HAS 3G OEKTUBHOCTH  CEIBCKOXO3SMCTBEHHOTO
MPOU3BOACTBA. B KOHTEKCTE HAaLlMOHAIBHOW IO-
JUTHKH COAEUCTBUS pPe(OpMHUPOBAHUIO arpap-
HO-TIPOMBIIIJIEHHONW CTPYKTyphl Kurtast Ha ocHo-
BE TIpoIlecca aHAIMTHYECKON HepapXWd CO3/IaHa
CHCTEMa OILIEHOYHBIX WHAEKCOB ISl MPOBEIEHUS
MPEeNNPUATASIMIA BCECTOPOHHEW M CHUCTEMaTHde-
CKOH OLICHKU TE€XHOJIOTUH, a TAKXKE IMPHUHSITHSI UH-
BECTHIIMOHHBIX PEIICHUH W KOHTPOJS PHUCKOB 0
Havaja WHBECTHPOBAHUSA [4].

Pactymas 03a004€HHOCTH arpo’KOIOTHYE-
CKUMH TIpoOJieMaMH cJenajia OTOOp 3eJICHBIX
KyJIbTYp Ba)KHEWIIIeH 3aauei sl CeIbCKOro XO-
3siicTBa. BBIOOp anbTepHATHBHBIX DKOJIOTHUECKH
YUCTBIX KYJIBTYp SIBJISIETCS OCHOBHOM 3ajayeil B
pa3BHUBAOIIMXCA CTpaHaxX, ocoOeHHO B Hpawne.
IIpennoXxeH MHTErpuPOBaHHBINA METO] COYETaHUS
Ipoliecca aHaau3a NepapXuil U KUIHEHHOTO [IHUK-
Jla CUCTEMBI JJISi CPaBHEHHS arpodKOJIOTHYECKON
3(DPEKTHBHOCTH CETHCKOXO3SHCTBEHHBIX KYJIBTY]P
[5].

C 1enpio M3yYeHHsI Bapualuil YposKalHOCTH
arpokynsTyp B Kutae pazpaborana cucrema KoM-
IJIEKCHON OIIEHKAa WX KadecTBa C NMPUMEHEHHEM
YCOBEPIIIEHCTBOBAHHOTO IIpoOIlecca aHalu3a He-
papxum s PasiAYHBIX arpoJIecOMeTHOpaTHB-
HBIX cHcTeM [6].

s pecypcHBIX 3a/1ad B CEJIbCKOM XO3SIICTBE
IIMPOKO HWCIONB3YIOTCS MOAENTH MHOTOKPHUTE-
pUalbHOTO MNPUHATUA peuieHuid. B uccnenona-
TEBCKOM TIPOEKTE HWCIOJIB30BaHMS OYMIICHHBIX
TOPOJCKUX CTOYHBIX BOJ B CEITBCKOM XO3SHCTBE
pa3paborana nH(OpPMAITMOHHAS CHCTEMa MHOTO-
KPUTEPUATBHOTO MIPUHATHS PEILICHHUH, B KOTOPOU
JUTS pacdeTa Beca KPUTEPHEB MCIIOIh30BAH METOT
aHanm3a uepapxuu [7].

[Ipu pemenun mpoOIeM YCTOMINBOTO YIIPaB-
JIeHWsT BAXHYIO DOJb WIPaeT MOJIEIHPOBAHUE
MIPUTOTHOCTH CEIIbCKOXO3AWCTBEHHBIX 3€MeNlb B

peruoHansHOM Macitade. B mpoekre mis KOxHO-
ro Wpana mist cocTaBieHus: KapThl MIPUTOTHOCTH
3eMeNb pa3paboTYNKN OBUT MIPUMEHEH HEUSTKHMA
METO/I aHAJIN3a UEPAPXUH B COUYETAHUH C reorpa-
(nueckoit napopmarmonHoi cucreMoit [8]. s
OIIEHKH Pa3IMYHBIX CHCTEM 3eMIICIIENNS C TOUKH
3peHHs] yCTOMYNBOTO KU3HEOOECTIEUeH s B TPO-
BUHIMIX BreTHama co3maHa cucteMa oOpaboTKH
9KCIIEPTHBIX MHEHHU C METO/IOM aHajn3a hepap-
XUH, KOTOPBIA MO3BOJIMII YUYECTh Psii SKOHOMH-
YECKUX, BOJOXO3SHCTBEHHBIX M HKOJIOTHYECKHX
acmekToB [9].

CrieruanmcTsl B 00JIaCTH CENbCKOX03SHCTBEH-
HBIX HayK OTMEYaloT, YTO aHaJIW3 MPHUTOTHOCTH
CEITbCKOXO3AMCTBEHHBIX 3€MeJb SBISETCS Tpel-
MTOCBUTKOW /i1t TOCTYIKEHHSI ONTHMAIBHOTO HC-
MTOJIE30BaHUSI MMEIOIINXCS 3€MEIbHBIX PECYPCOB
JUIS. YCTOMYMBOTO CEJIbCKOXO03UCTBEHHOIO IPO-
W3BOJICTBA. B mcciemoBaTenbcKOM TPOEKTe s
OIIEHKH TIPUTOIHOCTH CEIbCKOXO3SHCTBEHHBIX
3eMeJb MCIIOIb30BAJINCh TAKWE MOJIEIH TPHHATHS
pelIeHnii, Kak MOJeNb CeTEeBOTO aHajH3a uepap-
XUW ¥ HEUETKUH aHAJIUTHUYECKUM Mpouecc uepap-
xuu [10].

st mpuHSTUS peleHuid MO OLIEHKE MPUro/l-
HOCTH 3€MENb IS BBIPAIIMBAHUS IIUTPYCOBBIX B
TYpEeUKOW MPOBUHLIMM AHTAJIbsl CO3/laHa reorpa-
(hrueckas nHOOPMAITIOHHAS CHCTEMA MHOTOKPH-
TEepHUaJbHON OIICHKHM Ha OCHOBE METO/a aHajn3a
Hepapxuil, yYUTHIBAIOIIEH TOUKH 3PEHUSI MECTHBIX
TIPOW3BOAMTENEH ITUTPYCOBBIX U dKcrepToB [11].
Jia aHanm3a MPUTOJHOCTH IUTPYCOBBIX 3€MEIb
OBLTH ompeneeHb! 13 KpuTepueB NCKITIOUYCHUS, 3
OCHOBHBIX KpHUTepHus oleHkH (13 moaxkpuTepues)
n 52 nuamazoHa 3HaueHWH. VccnemoBarenu moa-
YepKHUBAIOT 3HAYUMOCTH ATOH pa3pabOTKU s
IUTAHWPOBAHUS CEIIbCKOXO3IHCTBEHHOTO 3eMIle-
MTOJTE30BaHUSI.

[IpoGiiemMa OIEHKH SKOJOTHYECKUX W COIIH-
AIbHO-9KOHOMHUYECKUX TIOKa3aTeNeil pa3iImaHbIX
CHUCTEM 00pa0OTKH ITOYBBI TIPU TIPOU3BOJICTBE 3€P-
Ha KyKYpy3bl Ha CEJIbCKOXO03SIICTBEHHOM OMBITHOU
ctaHIy B MasoBernkoM BoeBocTBe (PecmyOmka
[Tompma) perranach ¢ MpUMEHEHHEM WHTETPAIAN
HEYETKOTO aHAIN3a HepapXuH U KUIHEHHOTO [IHK-
na mpoaykra [12]. beuto oTMedeHo BIUSHIE BECOB
OCHOBHBIX KPUTEPHEB M YCIOBUH TOJOBOTO U3Me-
HEHUS YPOKaHOCTH Ha OOMIyI0 3P (HEeKTHBHOCTD
ANbTEPHATUBHBIX CIIEHAPHEB ITPOMU3BOJICTBA.

Takum 00pazoMm, OTMEUYEHO HCIIOIH30BAHNE
METOJIOB MHOTOKPHUTEPHAIHHOTO aHaIN3a, B TOM
YuCclie W METO/a aHalW3a HWepapXwid, i MpH-
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HATHUSL PEUICHUH B Pa3iMYHBIX cepax CeTbCKO-
XO3SIMCTBEHHOTO TIPOU3BOJICTBA. Y CIEUIHBIE pe-
3yJbTAaThl HCCIEAOBATENbCKUX M MPAKTUYECKUX
paboT B 3TOM HAMpaBICHUU CBHIACTEIHCTBYIOT O

MartepuaJibl 4 MeTOAUKA UCCIeI0BAHUS

1. CpaBHUTeNbHBIII aHAMU3 KOHIEMIUI
NPUHATHA PeleHui

[IpoGiiema pUHATHS yIPaBICHYECKUX pere-
Hul s arpomnpennpustuii CeBeproro Kaszax-
CTaHa, TPOW3BOJICTBEHHBIE CIEHAPUU KOTOPBIX
XapaKTepu3yIoTCAd HaJMYMeM MHOXKECTBa TIPO-
W3BOJICTBEHHO-PBIHOYHBIX TapaMETPOB, TOJDKHA
pemaTecs Kak MHOTOKPHUTEpHaIbHAs 3aada MpH-
HSITUS PEIICHUH.

B ocHOBe METONOB TPWHATHS yNpaBiIeHYE-
CKUX PEeIIeHHH JIeKaT OmnpeeNieHHbIe KOHIIeTIIINN
MPUHATHS permeHnid. OnpenenuM I TpoOIeMbl
BBIOOpa ONTHMAJHHOTO CIEHApHUs MPOU3BOJICTBA
arponpennpustuii CeBepHoro Kazaxcrana KoH-

MIPaBOMEPHOCTH MPUMEHEHHS 3TUX METOIOB IS
IIUPOKON JIMHEHKM MHOTOKPUTEPUAIIBHBIX 3ajlay
B 00JacTV MPUHATHS PEIICHUH 10 arponpenpu-
ATHUSAM.

LENIMI0 TpoIecca Kak CHUCTEMY B3IUIAIOB, CBS-
3aHHBIX CO CTpaTernel MPHUHATHS yIpaBICHYe-
CKHUX PEIICHU.

Jns oOocHOBaHMS peann3alliil CTPAaTerHH
MHOTOKPHUTEPHAIHLHOTO BBIOOpA TPEAIOYTHTETh-
HBIX CIIEHAPUEB IPOM3BOJICTBA arPOTPEATIPUATHIA
OBLTH pPacCMOTPEHBI OCHOBHBIE KOHIICTIIINY B TEO-
pUH TIPUHSITHS pereHui (pUCyHoK 1):

— KOHIEMIUS MaKCUMaJIbHOW TIOJE3HOCTH
MPUHSTHUS PEIICHUI;

— KOHIIEMIUS OTPaHWYCHHON paIrMOHAIHHO-
CTU NPUHSTHUS PEIICHUH.

(OcHosHbe KORUEHIIN RPURANTUR

Peien
CTaBHTCH 33037 OHCKA
KoHIENIES MaKcHMATEHOH HAHTYHIIETO (ONTHMANBHOIO)
—.. o
TOIe3HOCTH OPHHATHA PelieHHH e
ERIODAHHEIMH 2APAHEE EPHTEPHANMA.
ATLTepHATHEHLE BAPHAHTH
Kommenmns orpaHiieRHOA peleHHH paccMaTPHBAKTCE 10 TeX
I:IE.T.IHI.'.IHE_HLI.I(I‘HI ]IPHH.HHI —_— nnp_ MOES I_]'EI ﬁ}r:lET Haﬁ':[ﬂ.m TA.
PeMIcHHE KOTOpad YIOLIETEOPAET

Tpedopamam JITIP.

Pucynoxk 1- OcHOBHBIE KOHUETIIMHA MTPUHATHS PEIICHUN

Konyenyus oepanuuennou payuonansrocmu,
KOTOpas OblIa MpeTOKeHa B TpyAax Jlaypeara
HobGeneBckoii nmpemun 1mo skoHOMHuKe ['epbepra
CaiiMOHa, BO3HHKIJIA B CBSI3U C TEM, YTO TMepepa-
0oTka uHpOpMaIMK, KOTOpas HeoOXxoauma Jis
OPUHATHS ONTHUMAIBHOTO PEIICHUS, OMPEeeIIs-
€TCSl TICUXOJIOTHYECKUMHU (DaKTOpaMu U OTPaHu-
YEHHBIMH BO3MOKHOCTSIMH dYelloBeKa. B pamxax
9TOM KOHIIENIMU paccMaTpUBAETCS HE «Paluo-
HaJlbHbI», @ TaK Ha3bIBa€MbIH aJMUHUCTPATUB-
HBI YeNTOBEK, IPUHUMAIOIINNA HE ONITUMAaJIbHBIE, a
YAOBIETBOPHUTENbHEIC pemienus [13]. Dtu pere-
HUs, KaK MPaBUJIO, MO3BOJISIIOT JJOCTUYD 1€, HO
YCTYMAOT ONTHMAJILHBIM PEIICHHSIM IO KaUeCTRY.

Konyenyus oepanuuennoti payuonansHocmu

paccMaTpuBaeT YeloBeKa, KOTOPBIH, HE BeIeT
ce0s1 palMoHaIbHO, M B OOJIBIIMHCTBE PeaTbHBIX
CHUTyaIMii, OTPaHUYMBACTCS CPEIHUMH, YIOBICT-
BOPHTEIIbHBIMU pEILICHUsIMH. B OCHOBE KOHIETI-
I[[MH JISKAT OrPAHUYCHHBIC BO3MOKHOCTH YeJIOBE-
Ka 10 aHaInu3y WHPOPMAIUU U MICHXOJIOTHYSCKUE
(bakTopbl. DTa KOHIEMIHS SBHJIACH OCHOBOM IS
pa3pabOTKH HOBOW CHCTEMbI HOPMATHBHBIX METO-
JI0B, OoJiee TIPUOIMIKEHHBIX K TIPUPOJIE YeTIOBeKa
M €ro BO3MOYKHOCTSIM (IIeJIeBOe MPOrpaMMHUpPOBa-
HHe, 0a30Basi TOYKA M 3a/laHUE YPOBHEH yCTpeM-
JICHUH U T.IL.).

Konyenyus maxcumansnoii noresnocmu npu-
HAMUSL pewienutl HaTpaBlieHa HAa TOUCK OMTH-
MansHOTO perieHus [ 14]. UToOwI ero onpenenunTs,
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B TEOPHUHU TPUHATHUS pelleHH pa3paboTaHbl crie-
[UAITEHBIC METOJIbI IIOCTPOCHHS U MaKCUMH3AIINU
(hyuknmun one3Hoctu [15]. OHE MOMOTArOT ompe-
JICITUTh HaWIydlllee pelieHHe MPOoOJIeMbl, HO HX
MPUMEHECHUE Ha MPAKTHKE CBSI3aHO C OOJILIIMMHU
3aTpataMH BPEMEHHU M I0ITOMY HE BCErja BO3-
MOXHO 0€3 pa3paboTKH CITeUaIbHBIX MOJIEICH,
ITOPUTMOB PEIIeHHUs U IIpotieyp. B To ke Bpemst
crienuanbHasi GopMaIu3anus U aaropUTMHU3AIHS
MOUCKA ONTHUMAIBHOTO CIEHAPHS, PEATN30BaHHAS
JUTST KOMITBIOTEPHOW 00pabOTKH, MO3BOIHT (op-
MHUPOBATh YIPABICHUECKOE PEIICHUE C yYeTOM

2. Moaenu NpUHATHS PelIeHHii B yCT0BUIX
MHOT0(aKTOPHOCTH

Crnenmduka U 0COOCHHOCTH (HOPMHUPOBAHUS
pelIeHni OTpakaroTCs B MOJIENAX MPHHATHS pe-
IIEHU.

OO6mr1ast MOJIe)Th MHOTOKPHUTEPUATBHON 3a1aul
TIPUHSTHS PEIICHUH BKIIIOYAET CIeAyIONIe MHO-
kectBa [16]:

X — MHOXECTBO JOMYCTUMBIX AIbTEPHATHB
(ctieHapueB, BApUAHTOB, PEIICHUH H T.11.);

Y — MHOXECTBO BO3MOXKHBIX COCTOSIHUHM Cpe-
ITBI, U3 KOTOPBIX MOXKET PEaN30BbIBATHCS TOJIBKO
OJTHO COCTOSTHHE;

A — MHOXECTBO BO3MOXHBIX Pe3yJIbTaTOB
WJIM NCXO0B (KOHKPETHBIX CIIEHAPHEB COCTOSHUS
00BEKTa), TOTYICHHBIX B PE3YJIbTATEe PEeATU3aAINH
MIPUHSITOTO PEIICHNS.

IIpenmnonaraercsi, 4TO MHOXECTBO X COJEp-
JKUT HE MEHEe JIBYX aJlbTepPHATHB, NHAYE HEOOXO-
JIMMOCTh NPUHATUSA pelIeHud ornanaer. Takum
00pa3oM, KOHTEKCT MOJIENH MHOTOKPHTEpPHAIb-
HOW 3aJlayd TMPUHIATUS PELIEHUH Ha MCXOJHBIX
MHO’KECTBaX BBIPAKAETCS KOPTEKEM:

(XY, A0 0

CocrosiHue 00BEKTa IOJHOCTBIO OINpeesis-
eTcs BEIOOpOM U3 X M COCTOSIHUEM cpelibl u3 Y.
To ecth, kaxaoh mape (x,y), rme Y= X WY &Y |
COOTBETCTBYET ONpe/eICHHbII UCX0A (CLieHapuil)
f=A . OTH YCIOBHS ONpPEAEISIIOT CYILECTBO-
BaHWEe (QYHKUMM + : X - F = .1, KOoTOpas
HaspIBaeTCs @yukyuen pearuzayuu. DyHKUUSA
peanu3anMy Kaxaoi mape BuAa (ajabTepHATHBA,
CLICHApUH COCTOSIHUS 00BEKTA) CTABUT B COOTBET-
CTBHE OIPEIEISIeMbIH €10 HCXO ONepaLuy ¢ IpH-
HATBIMH PELICHUSMHU.

Peanusayuonnas cmpyxkmypa 3adauu npu-
HAMUSL peuileHusi COCTOUT M3 Habopa OOBEKTOB
(X,Y,AF). Dra crpykTypa ompeneisier CBS3b
MEXIy BBIOMpAaeMbIMHU aJbTEPHATUBAMH M HCXO-

MHOTOKPUTEPHATBHOCTH M JJOCTYITHOCTH DKCIIEPT-
HOM MHGOPMAIIUN TT0 BAYKHOCTH KPUTEPHEB.
CpaBHHUTETBHBIM aHATU3 COJEP)KAHHUS KOH-
LIENLHMY MaKCUMaJIbHOM I10JIE3HOCTH U KOHIICITLIMI
OTPAaHUYCHHON PAMOHATHHOCTHA TO3BOJIII CHE-
JIaTh CJIEAYIOUINI BBIBOJI. [[7151 MPUHSITHUS pelieHnui
10 OMPEIEICHUIO ONTUMAIBHBIX MHOTO(AKTOP-
HBIX CIICHapHEB IIPOU3BOJICTBA arpONPEAIPUITHIA
Ie7Ieco00pa3HO MCITOJIH30BAaHUE KOHIICTIITMN MaK-
CUMaJFHOM TIOJIE3HOCTH TPUHATHS YTIpaBICcHIC-
CKHX PEIICHU ¢ TPUMCHCHHEM TEXHOJIOTHH KOM-
MIBIOTEPHOI 00pabOTKH IKCIIEPTHBIX JAaHHBIX.

mamu. B o0meMm ciydae 3Ta CBsI3b HE SIBIAETCS
JIeTEpPMUHUPOBAHHO (01HO3HAUHOH ). [TosiBICHIE
KOHKPETHOTO MCXO0Jia 3aBUCHT HE TOJIBKO OT BBI-
OpaHHOIi albTEPHATUBEL, HO U OT COCTOSTHHS Cpe-
nel. Takum 00pa3om, IMeeTcst HeoIpeIeIeHHOCTh
CTPaTernyecKoro THITA, KOTOpas co37aeTcs 3a
CYeT BO3JIEHCTBHS Cpebl Ha OOBEKT yIPaBICHHUS.
Jlumo, npuHUMaromiee pemeHne, BHIONPAET OIHY
M3 BO3MOXKHBIX allbTEPHATHB, TPU 3TOM KaXKIBIH
UCXOJ (pe3yibTaT) 3aBUCHT KaK OT BBIOpaHHOU
aIBTEPHATHBEI, TAK U OT COCTOSIHUS CPEIbL.

Peanm3zanuonHas cTpyKTypa 3aaqu MPUHATHS
pEIIeHusT COCTaBIISIET €€ TEepPBYI0 KOMIIOHEHTY.
Brtopas xoMImoHeHTa 3a7a9n IPUHSTHAS PEIICHUS
— OIIGHOYHASICTPYKTypa. Peanm3armionHas cTpyK-
Typa OmpesenseT BO3HWUKAIONMI pe3yibTar, a
OIIEHOYHAsI CTPYKTYpa OTPEAEIseT OIEHKY ITOTO
pe3ynbTaTa Ui JHUIa, TPUHAMAIOIIETO PerieHHe.

B martematmdeckoir Momenu yHamboiee 00-
MM SIBJISIETCS 3aJ]aHie OIIEHOYHOUW CTPYKTYPHI B
BHJIC OICHOYHOW (PYHKIIMU WIJIM KPHUTEPHATHHOU
¢dbyaknun npenmodreHus ¢ . OneHouHas QyHKINS
¢ 3a7aeTcsi Ha MHOXKECTBE A BCEX BO3MOXKHBIX pe-
3yIBTaTOB (MCXOIO0B), KOTOPBIC MOYKHO TTOJYIHTh
MIPH peayu3aliiil YIpaBIeHIECKUX PpEIIeHUH M3
3aJJaHHOTO MHOKeCTBa X — JIOMYCTHMBIX perlie-
HUM.

O0603Ha9YHMM KaK f TIeJIeBYI0 (hyHKITUIO JJIST CBSI-
3u QYHKIUW peaau3anud F W OIeHOYHOU (YyHK-
mnn ¢. llemeBolt GyHKIMEH f 3amaHHON 3a7add
TIPUHATHS pEUIeHnid OyJeM HasbIBaTh ITOCIE0-
BaTeNbHOE TIPUMEHEHNe (YHKIHN pean3alid 1
orneHouHOM (hyHkmmu. [Ipm 3ToM TieneBast GpyHK-
1S f €CTh KOMITO3HUIHS QYHKIINN pean3auu F
(dyHKIIMH BEIOOpA YIIPABICHYSCKOTO PEIICHUS) U
oreHOUHOW GyHKINU ¢ . Kommosumus dyHKni
1 QYHKIIUW peanu3anuu F 00o3HaYaeT MpuMeHe-
HUe GYHKIUHA K Pe3ysIbTaTy QyHKITHH F:
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(poF)(x,y)=p(F(x,)). @

Taxum oOpazowm,

fleey=o0d{x 3)

LleneBast pyHKIMS UMEET CIEIYFOIINN COMEep-
JKaTeJILHBIM CMBICIH: YHCJIO €CTh OIICHKA I0JIE3HO-
CTH (C TOYKH 3pCHHS MPUHUMAOIICTO PEIICHUs)
TOTO HMCXOJa, KOTOPBIM BO3HHUKAET B CUTYyallUH,
KOT'JIa OH BRIOMpACT aJIbTEPHATUBY X, & Cpe/ia MpH-
HHUMAET COCTOSIHUE Y.

Takum 00pa3oM, TOCTPOEHHE MaTeMaTHye-
CKOM MOJIEJIH 331241 IPUHSTUSI PEIICHUM CBOIUT-
Cs K 3aJJaHUIO0 JBYX CTPYKTYp: peainu3allOHHON
CTPYKTYPBI U OIICHOYHOM CTPYKTYyphI. Peanuzaru-
OHHAsl CTPYKTypa OTPa’KaeT 3aBUCUMOCTb MEXIY
BBIOMpACMbBIMU ATbTEPHATUBAMU PEIICHUHN U BO3-
HUKAIMMUMH ncxogaMu. C OMOIIBI0 OIICHOYHOM
CTPYKTYPBI IPOU3BOAMUTCS CYOBEKTHUBHAS OIICHKA
BO3HHUKAIOIIUX HMCXOJOB C TOYKU 3pPEHUS JUIIA,
MPUHUMAIOIIETO PEIlCHHUE.

HcxonHbIM  yCIOBHEM HCCIIEIOBATEIBCKOTO

[IPOEKTa IPUHATUS YIPABIAIOIUX PEIICHUH II0
ONTUMAJIbHBIM ~ MHOTO(AKTOPHBIM  CIIEHAPHUSIM
IIPOU3BOJACTBA ArPONPEANPUATUN SBISIOCH IIPU-
MEHEHHE TEXHOJIOTUU KOMITBIOTEPHOH 00paboTKH
JKCIIEPTHBIX JAHHBIX. DBBIIO NPUHATO pEILICHHE
0 paspabotke s arponpennpusituii CeBepHOTO
Kazaxcrana  MuHdopMannoHHO-aHATUTHYECKOH
cucteMbl nojaepkku npunstug pemennii (MAC
[1I1P), xoTOpas MCKJIIOYAET BIUSHHUE MICUXOJIOTH-
YECKOI0 MOBEACHHUS JIIOJEH MJIs MIPUHATHUS pelLle-
HUI.

CrenieHb BIMSHUS M CYLIECTBEHHOCTH CyOb-
eKTHBHOTO (haKTOpa — TMOBEACHUS YeJIOBEKa — H
peanu3anus KOHLUENIUU MAaKCUMAJIBHOH MOJIE3HO-
CTH MIPEJONPEACTHIN BEIOOp MOACTH peaIn3aluu
polecca NPUHATHS PELeHus], 8 IMEHHO: HOpMa-
TUBHOH MOJIENH (PUCYHOK 2).

B 160p
N THRMANEHCND
PELIEHHA
l
Havano OTHAD OT BoRY |
P P e i ["“H
| "o ™
L ’I CpasHeHue
KA T EI0EE 1
Qcozvaline Nepeonpegenare [P EHEAR
N podn e N poGnemb ‘."
| ) )
'M_‘
4 D Memce BOHMACHHBE
TV T I KW T, 2
droprayNIMPOBKR mﬁ;’:ﬂ]]hﬂh:ﬂﬂ}ﬂr;‘; .;"' B
npOGIEHME ] ¥ yoooneTeopATLpeweHWe |

Pucynok 2 - CxeMa HOpMaTUBHON MOJIENU IPUHSTHSI pELICHUI

B HOpMaTHMBHBIX MOJEISIX, pPEATU3YIOMNX
KOHIIETIINIO OTPaHMYCHHOH  palMOHAIBHOCTH,
copMHpOBaHHOE OKOHYATEIBHOE pPEIICHHE SB-
JS€TCS PEe3yJIbTaATOM NPUMEHEHUS H3BECTHBIX all-
TOPUTMOB U OyJieT 3PPEKTUBHBIM (IOMTYyCTUMBIM)
C TOYKHU 3pEHUs €ro OJM30CTH K ONTUMAJIBHOMY
penIeHuro, KOTOPOe 3a1aeTCsl JIUIIOM, IPHHUMAIO-

LIMM pelleHHE.

B MAC IIIIP gnsa arponpennpusitust Cesep-
Horo Kazaxcrana, pa3paboTka KOTOpOil OCHOBaHa
Ha HOPMAaTHUBHOI MOJEINH, 3aJI0’)K€HAa KOHLCTILIUS
MOMCKA HAWIY4IIEero (ONTUMAaIbHOIO) CLEHapus
MIPOM3BOJICTBA CPEAN BCEX BO3MOXKHBIX aJIbTEPHA-
TUBHBIX.
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3. CTpyKTypa peuieHust 10 BbIOOpPY cLeHa-
pus npousBoacTBa arponpeanpustus Cesep-
Horo Ka3zaxcrana

CpaBHUTENBHBIN aHANU3 KOHLENLIHUH MaKCU-
MaJbHON TIOJE3HOCTH M KOHIIETIIHNY OTPaHWYCH-
HOM paIioHABHOCTH TOKa3al, YTO TIOUCK ONTH-
MaJibHOTO clieHapus npousBojactea B UAC TITTP
Ha OCHOBE CHENHaIbHON (hOpMaNHU3aliy U ajiro-
PUTMH3AIMH, OTBEYAeT CYIIHOCTH KOHIICTIIIHN
MaKCUMaJIbHOM MOJIE3HOCTH MPUHATHS PELISHUM.

CriernanibHast GopMmanu3anusi U aJrOpUTMU-
3anus Tporecca MPUHATHS PEIISHUH B yCIOBHIX
MHOTO(aKTOPHOCTH CIIEHAPHUEB MTPON3BOICTBA 3a-
noxena B MAC TP nns arponpennpustus Ce-
BepHoro KazaxcraHa Ha OCHOBE MeTOJla aHaIM3a
uepapxuii. Peanuzanust B 9TOH cucTeMe MeEToja
aHaIM3a uepapxuil Mo3BOJIIET CPAaBHUTH U BBITION-
HUTH KOJIMYECTBEHHYIO OIIEHKY alTbTePHATHBHBIX
BapHaHTOB CIICHAPHEB MPOW3BOJCTBAa Ha arpap-
HOM TIPEANPUATHH. DTO OOVCIIOBICHO HATUYHEM

SopMVIHpOBEA
TIPCHOUTEMED
(BRIDOpA CTPATETHE)

Komcrpyposasme
HEPAPRHN MPOGIeME] BRDOpa

ﬁ]:la'l'\"."l'im

MocTpoense
MHOHECTE MATRHTI MAPHETY
CPARHCHHE EPHTOpHCE
H AIETCPHATHEHEN
CTpaTerHi

DopuEpoEaEEe HADOPE
JOEANBHBDL NPHOPHTETOE B
FPATITIAY MaTPHL

Crresma
COrTACORaHHOCTH
NOEATEHED MPHOPHTETOR

EpapRHYecHHT CHHTSS
Anf ESECIIHEAHHA ECKTOPOE
CIPATETHH BeCaMH
EPHTepHER

Bribop crparersm
OPOHEEOTCTEL HA
P AT

MHO)KECTBA KPUTEPHEB, OINPEICISIONINX CIeHA-
pun QYHKINOHMPOBAHUS CEIBCKOXO035HCTBEHHO-
ro 00BEKTa, ¥ YCIOBUSMHU JJOCTYITHOCTH IKCIIEPT-
HOW nH(MOpMAaIIH.

JInst pemieHns 3aaa4u BEIOOpa ONTUMAIBHOTO
CIIeHAapHs TPOM3BOJCTBA HA arpoNpeIpHATHA
CeBeproro KazaxcraHa B yCIOBHSX MHOXECTBA
MPON3BOJICTBEHHO-PBIHOYHBIX KPUTEPHEB U JO-
CTYITHOCTH SKCIEPTHOH HWH(OPMAIIMHM METOIOM
aHaNM3a MepapXuil MPEUIOKEHBI U PEaTH30BaHbI
aNITOPUTMHYECKUE ITAITBI.

[IpencTaBuM CTPYKTYpy pEUICHUs 110 BBIOOPY
HAWTYYIIero CIEeHApHUs MIPOM3BOICTBA arponpe/-
HPUATHS B YCIOBHAX MHOTO(AKTOPHOTO aHAIIM3a
U JIOCTYITHOCTH DKCIICPTHOW MH(pOpMALUH B BH/E
JiepeBa pereHuil (pucyHok 3).

Bopuppopanne nened BEHMOOPA.
Brrfop aTeTepsa THEHEDE CIPATETHI,
ONpeIcIeHENe KPETCPECE HY SHATIMOCTH

T esonaT o SIHE Opo0TedEl ERIGopa
BaPHAHTA CTPATerHH NPOoHEOICTRES

¥ TanoENTE MPHOPHTETE EPETEPHES H
OICHATE K&EIVE HS ATbTCPHATHE
CTpaTersdi mo EpETEpHAM

OmpeIemHTE CTEIGHE 0OHOPOTHOCTH
AKCOEPTHEIR OHeH0K (CYVAIeHEiT)
KPHTEPHER

Onpenereame roo0aIEHBD
IPHIOPETCTOR CIPATETHE o ECEM
EPHTEDHDM

Pucynok 3 - CtpykTrypa peuieHus (opoxHast KapTa) 1o BEIOOPY ONTHMAIBHOTO CIIEHAPHS
MIPOM3BOICTBA arPONPEATNPUATHS
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OueBuiHO, YTO (OpMATH3ALIUS U alTOPUTMU-
3aIusl pollecca TMPUHSATHSI PELICHUS M0 BBIOOPY
ONITUMAJIBHOTO CIIEHApHsI TIPOU3BOJICTBA arpo-
NPEANPHUATHS, PEANTN30BaHHAS B aBTOMATHU3UPO-
BanHOoM pexume B MAC IIIIP, uckirodaer Biu-
SIHUE TICUXOJIOTHYECKOTO ITOBEICHHS CyObheKTa,

OcHOBHbBIE HCCJIeT0BaHMI
HUP

Pa3Burtne BaKHEWIIMX HANpaBIEHUH MHPO-
BOM CEIbCKOXO3IMCTBEHHOW HWHAYCTPUU B CO-
BPEMEHHBIX YCJIOBHUSX HEPa3pbIBHO CBS3aHBI C
NPUMEHCHUEM METOJ0B MHOTOKPUTEPUATHHOIO
aHanu3a AJs ONTHUMM3ALUs YIPABISIOMIUX pelle-
HUWA U ONpeIeieHUs] MPEeANOUYTUTEIbHBIX CLECHA-
pUEB MPOU3BOACTBA arponpeanpusaTHil. AHanu3
OTKPBITBIX HCTOYHHMKOB ITOKAa3al, 4TO MpeBaIu-
PYIOLUIMM MHOTOKPUTEPUABHBIM METOJIOM, HC-
MOJIb3YEMbIM JJISl PELICHUS 3TUX 3a/1ay, SABIACTCA
METOJ aHaJIM3a UePaAPXUU.

IToka3zaHo, 4To HEOOXOAUMA CHEIUAIbLHAS
(hopManm3anus U aaropuTMHU3AIMS TOUCKA OITH-
MaJbHOTO CIIEHAPUS C TEM, YTOOBI y4€CTh MHOTO-
KPUTEPUAIBHOCTh U OLICHUTHh SKCIECPTHYIO HH-
(hopMmaruio o BaXHOCTH KpuTepueB. OTMEUEHO,
YTO KOHLIETIHS MAaKCUMAaJIbHOM MOJE3HOCTH pea-
JU3YeTCs, KaK MpaBUio, HOPMATUBHBIMU MOJIETIS-

pe3yJbTaThl

O0cyxaeHne MOJYYEeHHBIX Pe3y/bTAaTOB U
3aKJII0YeHne

HcxonHolt mo3unMel paccCMOTPEHUsI METO-
JOJOTMYECKUX AaCIEKTOB MPOLIECCOB NPHUHATHUS
yIpaBJIeHUYECKUX PELICHNUH IJIs1 arpONpeanpHUsITUIL
CesepHoro KazaxcTana npuHSTHI yCIOBUS MHOTO-
KPUTEPHATBHOCTH CLICHAPHUEB IIPOU3BOJICTBA U Ha-
JMYHME HKCIIEPTHON HHPOPMALIMK IO KPUTEPHUSIM.

PaccmoTpenne ucxogHOM MH(pOpPMAMM MO
MPEANOYTUTEILHOCTH KOHLENIUH M MOJEISM
MOPUHATHS YOPABISIOLIMX PELIeHUH I arpo-
npeanpusatuid  CeBepHoro Kazaxcrana BbISIBUI
ClIeAyIOINe TeHACHIMHU. {1 npuHsITHS pereHui
[0 ONPEAEICHUIO ONTHUMAIBbHBIX MHOTO(AKTOP-
HBIX CIIEHApUEB MPOM3BOACTBA arpONPEANPHUITUI
1es1ecoo0pa3Ho MCIOIb30BaHUE KOHLETILIUY MakK-
CHUMAJbHOM IIOJIE3HOCTH TPHUHSITUS yIpaBlieHYe-
CKUX PELICHUH ¢ IPUMEHEHHEM TEXHOJIOTUH KOM-
MBIOTEPHON 00pabOTKM 3KCTIEPTHBIX JAHHBIX.

[lokaszaHo, 4TO MOCTPOEHNE MaTEeMaTUUYECKON
MOJEJIM 3aJaud IPHUHATHS PELICHUH CBOIMT-
Csl K 33JaHUI0 JIBYX CTPYKTYp: pealu3alMOHHOM
CTPYKTYPHBI U OLICHOUHOH CTPYKTYyphl. Peanuzanu-
OHHasl CTPYKTYpa OTpaXkaeT 3aBUCHUMOCTb MEXIY
BbIOMpPAEMBIMH aJIbTEPHATUBAMH PEILICHUN U BO3-

MIPUHUMAIOIIETO YIIPABIIIIOIICE pPEIICHNEe, U HE
BIIUSCT HA CaM XOJ MOCTPOCHUS PEIICHHs. ITO
TIOJIOXKEHUE SIBIISICTCS OMPENCIISIOMUM sl 000-
CHOBAHHUS KOHIICHIINU HpI/IHHTI/IH peIHeHHfI, pea-
mm3oBannou B MAC TIITP.

MU HPUHATHUS pEIICHU.

[IpencraBiena maremaruueckas Gopmainsa-
s o0ILeil MOAeN MPHUHATHUS PELICHUH, comep-
kKallas peaju3aliOHHYI0 U OLIEHOYHYIO CTPYK-
TYpBl. DTH CTPYKTYPBl B KOHKPETHBIX (popmaTax
peanuzoBanbl B pazpadorannoit UAC IIIIP B mo-
JIeNIAX MHOTOKPUTEpPHAIBHOW 3aJaud MPHHATUSA
YIPaBISIOMINX PELICHUH 1711 BbIOOpa ONTHMAalIb-
HBIX CLIEHAPUEB IPOM3BOJCTBA HAa arpoIpeanpus-
tusx CeBepHoro Ka3zaxcrana.

Omnmcana cTpyKTypa peleHus 1o BeIOOpy clie-
HapHs IPOM3BOICTBA arponpeAnpusatis CeBepHo-
ro Kazaxcrana B yCJIOBUSIX MHOXKECTBA IIPOU3BOJI-
CTBEHHO-PBIHOYHBIX KPUTEPHEB M JOCTYIHOCTH
skcnepTHOH wuH(popMmanuu. COOTBETCTBYIOMINI
9TOU CTPYKTypE€ alIrOPUTM pPELIEHHs pealn30BaH
METOAOM aHaju3a uepapxuil B pa3paboTaHHON
NAC IIIP.

HUKaromuMu ucxogamu. C noMoIbio OLeHOYHOU
CTPYKTYPBI TIPOU3BOANTCS CyOBEKTHBHAS OIEHKA
BO3HUKAIONIUX HWCXOJOB C TOYKH 3PEHUS JIHIIA,
MIPUHUMAIOIIETO PelIeHNE.

CriernanibHast (popManm3anusi peaau3alioH-
HOH U OLIEHOYHON CTPYKTYPhI U aJrOPUTMHU3ALINS
rporiecca MPUHATHS PEIICHNH B YCIOBUSX MHOTO-
(hakTOpHOCTH ClieHApHEB TMPOM3BOJICTBA 3aJI0Ke-
Ha B MAC IIIIP mst arponpenmpustus CeBepHOTO
Kazaxcrana Ha 0CHOBE METO/1a aHAIN3a UEPAPXHUIA.
Peanuzauus B 3TOM cucTteMe MeToJa aHauu3a ue-
papxuii IO3BOJISET CPAaBHUTH U BBITIOTHHUTH KOJIH-
YECTBEHHYIO OIIEHKY aJlbTepHATHBHBIX BAPHAHTOB
CIIeHapHeB MPOU3BOJICTBA HA arpapHOM IpEeIpH-
STAA. OTO OOYCIIOBIIEHO HAJMYHUEM MHOKECTBa
KpUTEpHEB, OMPEAEIAIONNX CIeHApUH (YHKIIH-
OHHUPOBAHUS CEITbCKOXO3IHCTBEHHOTO 00BEKTa, U
YCIIOBUSIMU JOCTYITHOCTH SKCIIEPTHON HMH(pOpMa-
LIUH.

Juis permenns 3aadn BHIOOpa ONMTHMAIBHOTO
CIIeHapHusl TPOM3BOJCTBA HA arponpeanpusTHU
CesepHoro Kazaxcrana MeToJIoM aHaJIM3a Uepap-
XU Tpeaio’keHa JOPOXKHAS KapTa Ul peaimsa-
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[IMM BCEX JTANOB B YCIOBUSIX MHOTO(AKTOPHOTO
aHallM3a M JTOCTYMHOCTH 3KCHepTHOW HH(pOopMa-
. OTMETHM, YTO B ClIyyae MHTEPBAJIbHBIX 3Ha-
YEeHW KpUTEpUEB BIHMSIHMUS TOSBUTCS HEOOXO-
quMocTh peanmzaruun B MAC TIIP Hederkoro
mporiecca uepapxuu.

OueBuiHO, YTO (POpMATH3ALUS U alTOPUTMU-
3aIusl pollecca MPUHSATHSI PELICHUS 10 BBIOOPY
ONTHMANBHOTO CIEHapus MPOM3BOJICTBA arpo-
NPEINpUATHS, pealu30BaHHAas B aBTOMAaTHU3UPO-
BanHOM pexume B MAC IIIIP, uckirodaer Biu-
SHUE TICUXOJIOTUYECKOTO TMOBEJIEHUS CyObeKTa,
MIPUHUMAIONIETO YIIPABISAIONIEEe pEIIeHne, U He
BJIMSIET HAa CaM XOJ TOCTPOCHHS pelIeHHs. DTOT

(bhakTop TOATBEpAMSI TPABOMEPHOCTH BBIOOpA
HOPMAaTHUBHOW MOJIENNU TPUHATHS YIIpaBlIeHYE-
CKHUX pelIeHui 1y arponpeanpusatuii CeBepHOro
Kazaxcrana, peanusyronieil KOHIIEHIUIO MaKCH-
MaJIbHOM MOJIE3HOCTH.

COBOKYITHOCTh TPOBEJACHHBIX HAY4YHBIX HC-
CJIEIOBAaHMN TMO3BOJIMJIA TPHUMEHUTh TpPU pas-
pabotke MAC IIIIP nns BeIOOpa ONTHUMATBHBIX
CIIEHapHeB MPOU3BOCTBA Ha arpoIpenrpusITUsiIX
Cesepnoro Kazaxctana MeToJ1 aHaln3a Hepapxuit
C COONIIOIEHUEM METOMOJIOTHU TPHHATHS pellie-
HUI Ha OCHOBE KOHIIETIIINU MaKCUMaJIbHOMH I0JIe3-
HOCTH ¥ HOPMAaTHBHOM MOJIEIH €€ MCTIOHEHUSI.
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Tyiiin

Makaiia KenTereH KpuTepHilyiep MEH capanTaMaIbIK aKImapaTThIH OOMYHI JKaFdaibIHIa OHIIPICTIH
OHTAMIIBI CIieHapuiiyiepiH aHbIKTay YIIiH ConrycTik Ka3akcTaHHBIH arpapiiblK KOCIOPBIHIAPHI VIITiH
0acKapymIbUIBIK IIENTiMAep KaObUIAay IIPOIECTEPiH iCKE AacCBIPYIBIH OIiCHAMAJBIK aCHEKTUIePiH
Tajjgayra apHajdfaH. AybII IIapyalIbUTBIFB CalalapblHAA OHIIPICTIH TYpJi acHeKTiaepi OOMBIH-
ma OacKapymIbUIBIK MIEHIiMAep KaObuimay VINIH HepapXuslapAbl Taunay omiCiH maimalaHyabIH
XaJbIKapaJblK TOXKipuOeci TankpuiaHya. [lalganbUIbIKThl OapbIHIIA apTTHIPY TYXKBIPHIMIAMAChIHA
JKOHE MICKTEYJ PalMOHAIIBUIBIK TYKBIPBIMIAMACHIHA CAJBICTBIPMAIIBI TANJAY KacalJbl. AYbLI
apyaImbUIBIK KOCITOPHIHAAPBIH OHIIPYIiH OHTANIBI KOIT (DaKTOPIIBI CIIEHAPHIIICPIH aHBIKTAY OOMBIH-
1a mentimMaep Kadbuiaay YiIiH 6acKapyIIbUIBIK MIEMTiMAep KaObUIAay IbIH MaKCHMAIIIBT TTai JaTbUTBIFBI
TYKBIPBIMIIaMachlH KoyimanFad jkeH. ConrycTik KaszakCTaHHBIH arpoKoCimOpBIHIAPBIHIA OHIIPICTI
YTEIMIBI YiisIMaacTeIpy OoiipraIa LIIKK ATX o3iprey yiria 6achIMIBIK KaFuaaaapbl MeH OamamManapIsH
OPKaNCHICH YIIH aKBIHIAIATRIH KPUTEPUAIIEI OaFaiayIsl €CENTey TOCUINEePIH KAMTHTHIH IICTIIIMIeP
KaOBUTMayABIH OeTili (HOPMATHUBTIK) OIICTEPiH KOJIAHYABl KO3ACUTIH HOPMATHBTIK MOJEIBII ITaii-
nmanany YCeIHBUIIEL. ConTycTik KazakcTaHHBIH aybul MapyalIbUIBIFEl OOBEKTIIEPIHIH JKYMBIC iCTEY
CIIEHAPHIIEPiH alKBIHAAWTHIH KOl OJIMEMIUTIK KoHE capanTaMaiblK OaragapIsH O0Jyhl mapTTaphbl
yiria ATX icke acsipynbrd Ko KapTachl YCHIHBUIIBL.

KinTTik ce3aep: memiM KaObuImay MOIENbAEpi, IICMIM KaObUIIAy TYKBIPBIMIAaMalapbl, KO
OIIIIeM/I1 MIHACTTEP, HepaAPXHUUIAPABI TAIIAY dJIiCl.

MANAGEMENT DECISION-MAKING CONCEPTS AND MODELS FOR
AGRICULTURAL ENTERPRISES IN NORTH KAZAKHSTAN

Mauina G.M. !, doctoral student

Chertkova Ye.A. 2, Dr.Tech.Sc.,professor

Aitimova U.Zh.!,Cand.Phys.Math.Sc.

Nukusheva S.A.",Cand.Tech.Sc. Cand.Tech.Sc.

IS Seifullin Kazakh Agrotechnical University

62, Zhenis av., Nur-Sultan, 010011, Kazakhstan

’National Research University “Higher School of Economics”, 11, Pokrovsky blvd., Moscow, 109028,
Russia

Summary

The article is devoted to the analysis of the methodological aspects of the implementation of
management decision-making processes for agricultural enterprises in North Kazakhstan to identify the
optimal production scenarios in the context of many criteria and the availability of expert information.
The international experience of using the hierarchy analysis method for making management decisions
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on various aspects of production in agricultural sectors is discussed. A comparative analysis of the
concept of utility maximization and the concept of bounded rationality is carried out. It is indicated that
for making decisions on determining the optimal multifactor scenarios for the production of agricultural
enterprises advisable to use the concept of maximum utility of managerial decision-making. To develop
an information-analytical decision-making support system for the rational organization of production
at agricultural enterprises in North Kazakhstan it is proposed to use a normative model, which involves
the use of well-known (normative) decision-making methods, including preference rules and methods
for calculating criterion assessments determined for each of the alternatives. A roadmap for the
implementation of an information and analytical decision support system for multi-criteria conditions
and the availability of expert assessments that determine the scenarios for the agricultural facilities
functioning in North Kazakhstan is presented.

Key words: decision-making models; decision making concepts; multicriteria tasks; hierarchy
analysis method.

Bnazooapnocme: nayunas paboma npooounacv 8 pamkax HAYYHO-MEeXHUYeCKoU NpoSpamMmbl
NeBR06349506 « Tpancghepm u adanmayus mexnonio2uti no MoyHOMY 3eMaedeuto npu npou3eo0cmee
NpoOYKYUuU pacmenuedo0cmaa no NPUHYUNY «0eMOHCMPAYUOHHBIX X035Uicma (noaueonos)y» e Cesepo-
Kazaxcmancrkoii obracmuy.
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HAIIMOHAJIBHO-TOCYJIAPCTBEHHOE CTPOUTEJHLCTBO B CEMUITAJIATUHCKOM
OBJACTH B HAYAJIbHBIN ITEPAO/] COBETCKOM BJIACTH:
IMPOTUBOPEYUA U ITPOBJIEMbI
(HA ITPUMEPE ITABJIOJAPCKOI'O YE31A)

Hypbaii K2K., 0.u.n.

Kaszaxckuit azpomexnuueckuit ynusepcumem um. C. Cetighyinuna
,npocnexkm XKewnic, 62,2. Hyp-Cynman, 010011, Kazaxcman,
kairbolat.nj@gmail.com

AHHOTALUA

B craTthe paccMaTpuBaeTCs MPoOIIecC HAITMOHATEHO-TOCYIAPCTBEHHOTO CTPOUTEILCTBA B [1aBmomap-
ckoM yesne CeMHrITaJaTHHCKON 00JIacTH B TIEPBBIC TOIBI COBETCKOM BIACTH, KOTOPBIH WUMEJ IMTPOTHBO-
PEYMBEBINA XapakTep. DTO OBLTO CBSI3aHO C M3HAYAIHHO W30paHHBIM aHTHHAPOIHBIM KypCOM IpaBsIIei
KOMMYHHUCTHYIECKOH TTapTHH M COBETCKUX OPTaHOB BJIACTH HA MOJABJICHHUE TIOJTUTHICCKON M DKOHOMU-
YeCKOH CBOOOIBI TPaXKIaH, YJACTHOTO TIPEAIIPUHUMATEIHCTBA U JEKIapPAaTHBHBIM XapaKTepOM ITPOBOIN-
MBIX COBETCKHUM TOCYIapCTBOM pehopM, pacxokKIeHHEM IPOBO3MIIANIAEMBIX JIO3YHTOB M KOHKPETHBIMU
JIEHCTBUSMH, UCKYCCTBEHHBIM pa3pacTaHueM OIOPOKPATHUSCKOTO arapaTa BIacTH.

Mertoonornueckoi 6a3oi JaHHOTO HCCIIEIOBAHUS SBJISCTCS KOHIICTIINS Ka3aXxCKOU MOJIMTHIECKOM
31uThl Havana XX Beka, B yacTHOCTH, M. I1lokast U1 COBpEMEHHBIX Ka3aXCTaHCKUX HCCieaoBaTesei
Ko3wibaesa M.K., Koiirenmmuesa M., T. Omap6ekoBa, A6putxokmHa JXK.b. 0 KOJTOHHAIEHOH CYIITHOCTH
COBETCKOTO TocynapcTBa. VICTOUHHKOBYIO 0a3y CTaThbH COCTABWIJIM MaTepHalbl U3 (DOHIOB Tocymap-
CTBEHHOTO apxuBa [laBmomapckoit 00macTn, TOPOJCKOTO OTIea rocyaapcTBeHHoro apxusa [laBmomgap-
cKoii obmacty (OBIBIINI IMAPTUIHBIN apXuB), a Takke - L{eHTpasibHOTO rocymapcTBeHHOro apxuBa PK.
Hcnonp30BaHHBIE B CTaThe METOABI HCTOPHUYECKOTO aHAIHM3a W CHHTE3a apXUBHBIX UCTOYHUKOB TIO-
3BOJIMJIN TIOKA3aTh MPOTUBOPEUUBHIN XapaKTep COBETCKUX COIUATHUCTHYCCKUX PedOpM U COBETCKOTO
COITMATUCTUYIECKOTO CTPOUTEIIBCTBA B I1E€JI0M, BBIIBUTE MPOOJIEMBI B IMTOJTUTHYECKOM, COIMATBLHO-IKO-
HOMHYECKOM Pa3BUTHH PETHOHA B YCIOBHUSIX HEMPEPHIBHOTO MPECICAOBAHNS HHAKOMBICIHS U OTPaHU-
YEHUS HAITMOHABHBIX HHTEPECOB Ka3aXCKOTO HACEIICHHUS.

Ha ocHOBe KpUTHYECKOTO aHAIN3a ApXUBHBIX HCTOYHUKOB IPOaHATH3UPOBAHEI COIMMATEHO-IKOHO-
MHYECKasl TIOJTUTHKA U JESHCTBUS MECTHBIX OPTaHOB B ITEPBEIC TOABI COBETCKOM BIACTH, B TIepro Ghop-
MHPOBAHUS OCHOB COBETCKOM Ka3aXCKOU TOCYNapCTBEHHOCTH, TIPOBEICHHUS U TTOCIIC TIPOBEICHUS HOBOM
SKOHOMHUYECKOU IMOTMTHKH, U JIETACTCS BBIBOJ O PETIPECCUBHON U ICKIaApaTUBHO-TIOKA3aTEIbHON CYTII-
HOCTH COBETCKOTO TOCYIapCTBa, OCHOBAHHOTO HA aJIMHHHCTPATUBHO-KOMAHIHON CHCTEME BJIACTH U
YIIPABJICHHUS.

KuroueBble cjioBa: cOBETCKas BJIACTh, aMHUHUCTPATHBHO-OIOPOKPATHYECKAE METOMIBI yIIpaBie-
HUS, COITHATNCTUIECKOE CTPOUTEIILCTBO, KPU3NC, PETHOH, HAIIMOHAIBHBIC TTPOOJIEMBI, IPOTHBOPEUHSI.

BBeaenue

2020 ron mas ucropuu Kazaxcrana nmeer
MIPUHIIATIMAIBHO BAYXKHOE 3HAYEHHWE B CBS3M CO
3HaMeHaTenbHo natoit — 100 netmem oOpas3oBa-
mus Kuprmsckoii (Kasakckoit) ACCP, u mosTo-
My Te€Ma CTaThH SBIETCS aKTyanbHOU. MIMeHHO
B TIEPBBIE TOJBI COBETCKOW BIIACTH, KOT/Ia eIle
OBUTH KMBBI MHOTHE JIeATeNH AJaniopnbl, B pe-

CIyOJIMKe U OCOOCHHO B €€ PerHoHax MPOUCXO.IHU-
JI Ba)XKHbIE MCTOPHUYECKHE COOBITHSA, B KOTOPHIX
OHM NPHUHHMMAJIM aKTHBHOE ywactue. Hampumep,
310 AxmeT baillTypChIHOB, BO3ITIABIISBILIUN pECITy-
OMMKAHCKYI0 KOMHCCHIO 10 aJMHHHMCTPAaTHBHO-
TEPPUTOPHATIEHOMY Pa3MEKEBAHHIO Ka3aXCKHX
3eMenb, B CemunanatuHCKOM ryOepuun (oOna-
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ctn) - OnimMxan Epmexos, B [laBnogapckom yesne
— Axmeroiuia Bapisibaes, JKycindek AiimMaybiTOB
u npyrue. OQHOM U3 aKTyalbHbIX U BaXKHBIX ObLIa
npo6JieMa B3aMMOOTHOIIIEHHUH BJacTy 1 00IIecTBa
B peruoHe, (GpopMupoBaHHME Ha MeCTax aJMUHH-
CTPaTHBHO-OIOPOKPATHYECKUX METOJIOB YIIpaBJe-
HUSI, TPUBEANINX K 000CTPEHUIO COIMATbHO-IKO-
HOMHYECKOTO W TOJUTHYECKOT0 KpH3Hca, M Kak
CIIEJICTBHE, K MacCOBOMY pOCTY HEIOBOJIbCTBA
HaceJleHUs] MPOBOJWMBIMU 3KOHOMHYECKUMHU U
NOJUTUYCCKUMH peOopMaMu, B KOHIE KOHIIOB —
(hOpMHPOBAHUIO TOTATUTAPHOTO PEKHUMA BIIACTH.
Upes3BblUaliHO aKTyaJIbHbIMU B HA4aJIbHbBIN IIEPU-
0/l CTAaHOBJICHUSI COBETCKOM Ka3axCKOM rocynap-

MartepuaJibl U MeTOAUKA HCCIeI0BAHUM

HcTounnkoByto 6a3y nCCIeI0OBaHUA COCTaBH-
JIM TOKYMCHTAJIBHBIC MaTCpHalibl M3 (1)OHJIOB To-
cymapcTBeHHOTO apxuBa llaBiomapckoit odmacTu:
[TaBmogapckoro ye3aaoro peBkoma (doum 1466),
[TaBmomgapckoro ye3aroro ucnoikoma (ousg 12),
[TaBnogapckoro yezauoro ¢punotnena (pouxg 13),
[TaBmomapckoro ye3gHoro mecrxosa (dhoua 89),
[TaBnogapckoro ye3gHoro MpoaoBOJILCTBEHHOTO
komutera (dhoum 206), [laBmomapckoil OKpyX-
HOM mpokypaTypsl (dhoun 233), IlaBmomapckoro
OKPY)KHOTO 3eMenbHOro ympasieHnus (dpoum 30),
a Taxoke [aBnomapckoro ¢uimana rocynapcTBeH-
Horo apxuBa [laBmomapckoii oOyactu (OBIBIIMIA
napTuiHelid apxuB): [laBmomapckoro yesmHOTO
oropo PKII (6) (dhoux 7, 360).

IIpoBencHHBIN KpPUTHYECKUH aHaIu3 apXUB-
HbBIX UCTOYHUKOB, UCTOPUYECKOM JTUTEPATYPhI 1O-
3BOJIMJI BBISIBUTH IPOTUBOPEUMBBIN XapakTep pas-
BUTHSI pacCMaTPUBAEMOI'0 PETHOHA B HAYaJIbHbBIN
nepuong COBETCKOH BJIACTH M HM3HAYAJILHO aHTH-
HaApOJIHBINA XapaKTep COBETCKUX pedopM, a TaKxKe
TEHACHIIMO3HOCTh 1 HEKOMIICTCHTHOCTH MCCTHBIX
OpraHoB BJIACTH.

MeTtononornueckoil 6a30if JaHHOTO WHCCe-
JIOBaHMS SBIISIETCS KOHIIEIINS Ka3aXCKOM ITOJIH-
THYECKOM AJMTHl Hadajga XX BEKa, B YaCTHOCTH,
M. Illokast ¥ COBPEMEHHBIX Ka3aXCTaHCKUX UCCIIE-
nosareneir Kospioaesa M K., Koiirenauesa M., T.
OmapbexoBa, AosuixoxuHa JXK.b. 0 KomoHMAh-

OcCHOBHBIE Pe3yJIbTATHI HCCJIETOBAHMIT

[Ipexne Bcero cienyeT OTMETHTh, YTO BOC-
TOYHAsT AJamop/a, EHTPOM KOTOPOH OBLT TOpo.I
Anam (6vi6uan 3apeunas Crobooxa eopooa Ce-
MUNALIAMUNCKa), aKTUBHYIO CBOIO JICSTEILHOCTD
HavaJia 1moclie MajieHUs] COBETCKOM BIIACTH B peru-

CTBEHHOCTH SIBJISIIMCH HAIlMOHAIbHBIE MPOOIEMbI
MECTHOT'0 Ka3aXCKOT0 HACEJIEeHHUs, PELICHHE KOTO-
PBIX HEPEIKO UMEJIO POTUBOPEUHBBIN XapakTep.
Lenbto cTarbu sBiS€TCS IMOKa3aTh OCOOEH-
HOCTHU HAI[MOHAIBHO-TOCY/IAPCTBEHHOTO CTPOU-
TEJIbCTBA B pacCMaTPUBAEMbI HAMHU HavaJIbHBIN
MIEPHOJ COBETCKOM BJIACTH B PETHOHAX, HA MTPUMeE-
pe IlaBmomapckoro ye3na CeMumnagaTHHCKON 00-
JIACTH, TJI€ YETKO OBIJIM BUIHBI IPOTUBOPEUHS TIPU
MIPOBEICHIH COBETCKUX peopM, IpoOIeMbl B pe-
LIEHUH Pa3IMYHBIX 33]a4, U Kakue MOCIeICTBUS
OHH UMEIH, B IEPBYIO OUEPe/Ib, TSI MECTHOTO Ka-
3aXCKOTO HACEJIECHUS U PeCyOJINKH B LIEJIOM

HOH CYIIHOCTH COBETCKOTO rocynapcerna [1]. Kak
OTMeYall OJIUH U3 JIUJIEPOB HAIIMOHAIBHO-0CBOOO-
AUTEIBHOTO ABUKCHUA THOPKCKHUX HAPOAOB Cpe,]l-
merr Asum M. lllokaii, BeicTymast B roponae bep-
JUHE Tepe]] TypKeCTaHCKOW MOJozexbio B 1936
rOjly, M3JIeBaTeNbCTBA NpEACTaBUTENCH PYCCKHX
COBETOB COJIJIATCKUX JICMTYTaTOB [0 CPABHEHUIO C
HapCKUMU MpUCTaBaMU U XaHJapMaMU IMOKaXyT-
Csl IETCKOH MIAJIOCTHIO U YTO HAPOJ| CUIIBHO HaITy-
ra [2, c. 38-39]. Ccplnasich Ha MMCbMa OOJIBIIIEBH-
ka I'. Cadaposa, M. lllokaii npuBOIUII CBEACHUS
MOCJIETHETO TOM, YTO HECMOTPS Ha TIPUHSTHE CO-
MUAJIMCTUYCCKUX NCKPETOB, OHU OCTaBaJIMCh Ta-
KOBBIMHU JIMIIb Ha 6yMare, B HeﬁCTBHTeHLHOCTH
e IO/ TPEJUIOTOM «HAIIMOHATH3AIUN» U «KOH-
¢uckanum» B CheIpAapbHHCKON 00NAacTH y Hace-
JICHMs] HaCWJIbHO OTHUMAaJM CKOT, a B IlepoBcke,
o cioBam Toro ke . CadapoBa, ycTaHOBUBIINI
TaM CBOW HOPSIKK HEKTO ['epiko mcTpeldisi ie-
JIBIF ATHOC, U3-32 Yero MOoTuoJn 0KojI0 1 MHUIIIHO-
Ha Ka3axoB [2, c. 94]. M. Illokait nanee mpuBOIUI
CTaTUCTHYCCKUEC JAaHHBIC N3 I'a3€ThI «DKOHOMHYE-
CKasl ’KU3Hb», BBIXOJUBIIEH B ropoje TailikeHTe,
yT0 eciu B 1914 roxy HacunuThIBasmoch cBhIIe 15
MHJUIMOHOB TOJIOB CKOTa, TO B KOoHIE 1919 roxa
- Bcero 561531 romoB ckoTa u 0TMEHal, 4TO MpH-
YHHOW TaKOr0 OTPOMHOTO COKpAIIEHHs CKOTa Yy
Ka3ax0B OBLTH HETIPEPHIBHO MPOBOUBIINECS KOH-
(uckarum cxota [2, ¢. 95].

one B Hauajne utons 1918 roma [3, c. 115]. Tak,
B niepuon ¢ 11-ro no 24 utons 1918 roga npasu-
TEIBbCTBO (Anawiopoa) U31aio HECKOJIbKO TOCTa-
HOBJ'ICHI/II\/'I, HUMCIOIIMX CUJIy 3aKOHA, B YaCTHOCTH,
O JIMKBHJAIIUH 3aKOHOB U MOCTAaHOBJICHUN COBET-
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CKOM BIJIaCTH, 0 3eMCTBax, O CO3/laHnK BoeHHOTO
CoBera, 0 pelHrum, NeyaTu, COOpaHusX, O Iriac-
HOCTH U cBO0OOJIaX, O KeNEe3HbIX OPOrax, o rocy-
JApCTBEHHOM Hasiore, BpemeHHOe monoxeHne o
N0JIb30BaHUH 3€MIICH Ha TEPPUTOPUHU HAIOHAIb-
HOH aBTOoHOMHH «Amam» [4, c. 157]. B mocra-
HoBieHNH «O 3eMcTBax», HaPUMeEp, BCTYIHIO B
CHJTY UPE3BbIUAIIHO BAXKHOE PEIICHUE O CO3TaHUH
B oOmacTsax u yezgax CoseroB Anamopasl [4, c.
157].

HemanoBaxHO OTMETHUTB, YTO IOJIABIISIIOLICE
OOJIBIIMHCTBO Ka3zaxckoro HacesneHusi Cemwria-
JATUHCKOH OOJIACTH HE BOCHPHUHSIIO COBETCKYIO
BJIAacTh, N0O €€ MOJINTHYECKAas IuiaThopMa CHJlb-
HO PacxXoJWach C TPOTrPaMMOU MapTHU «AJial)
U MT03TOMY Ka3axX{ ¢ CaMOTo Havaja MoJAep Kaliu
napTuio «Anamn» 1 Anamopay.

Anamopaa TpoBOJMIIa TIEPEroBopsl ¢ Bpe-
MeHHbIM CHOMPCKUM NpaBUTENBLCTBOM B OMCKe,
Komurerom yupenurensaoro Cobpanust B Cama-
pe u Jupexropueii Y ol (¢ Hosops 1918-20 no no-
a6pv-dexabps 1919 200a) [3, c. 118]. Hampumep,
7 wionga 1919 roma npeneramuio CemwuranaTvH-
CKOTO 00J1acCTHOTO 3eMCTBa B cocTtaBe Pammikana
MapcekoBa (npedcedoameny Cemunaiamunckozo
obnacmuoeo Kazaxcrkoeo xomumema), KaObima
bepnanuna (mpencenatens [laBnogapckoro yesn-
Horo Cosera Anaiop,iei) v Typarysa KyHanOaesa
(unen Cemunanramuncko2o 0oaacmuoeo 3emcmea)
npussn npenacenarens Cosera MununctpoB Bpe-
menHoro Cubupckoro mnpasutenscTBa I1. Bo-
jmoroackuit [5, c¢. 275]. Drta nmeneranus, mpoBOIS
[IEPErOBOPHI 10 Pa3peIICHUI0 TAKUX BaXKHBIX BO-
MIPOCOB, KaK O KAa3aXCKUX Cy/Aax, 00 aJMHUHHUCTpa-
TUBHOM YyCTPOMCTBE Ka3aXxCKHX 3eMelb, 00 ymo-
PSIOYEHHH 3eMEJbHBIX OTHOIICHUH, BMECTE C TEM
TpeOoBajla OCTAHOBHUTH IIpEcieoBaHHE Ka3ax-
cKoi mHTeIMrenun# [3, c. 119; 5, ¢. 275].

JanHblii (akT CBHIETEILCTBYET O TOM, UTO
Bpemennsiit Hartmonaneneiii CoBet (Arauiopovt)
B HEOOXOJMMBIX CIy4asX MpPeAOoCTaBJIsA] J0CTa-
TOYHO IMIMPOKHE TONHOMOuus obmactHeM Co-
BETaM [0 MPOBEICHUIO JTUTNIOMATHYECKHUX Mepe-
TOBOPOB C POCCHMCKHMH BBICIIMMH OpraHaMu
BJIACTH, YTO B CBOIO OuYepe/lb, CBUICTEILCTBYET,
YTO JUAEpPHl ANAmIopasl CUMTAIN ce0s He3aBU-
CUMBIMH OT HUX W TpHWAaBaiyd OOJbIIOE 3Haue-
HUE€ BONPOCAM BHEUIHEW MOJIUTUKU. Tem caMbiM,
AJaniop/a KaxJpli pa3 moATBEpIKIaia TBEpIOCTh
U HE3bI0JIEMOCTh JIUIUIOMAaTHYECKOTO Kypca IMpo-
BO3MIameHHON B Aekadbpe 1917 roma Kazaxckoii
ABTOHOMHH «AJTary.

[Tocne nukBmmanuu Anamopasl CoBeTamu
(OOJIBILIICBMKOB) M OKOHYATEJIbHOW IMOOCIbI IO~
ClIemHuX B peruone B koHue 1919 roga, B yciaoBu-
SIX COLIMAJIBbHO-3KOHOMHYECKOTO ¥ TIOJTUTUYECKOTO
KpHU3HCa, T0JI0J1a, BBI3BAHHOTO IMPOJIOBOJILCTBEH-
HOU pa3BepcTKOH, )KyToM B 1920-0oM 1 3acyxoii B
HEKOTOpBIX pernoHax B 1921 roay, nepex pyko-
BOJICTBOM pECIyOJIMKM U TeMHU JAeATesiMu Auna-
LIOP/IbI, KOTOPBIE BBIHYKJIEHBI ObUIM MEepeiTH Ha
CTOPOHY COBETCKOM BJIacTH, BCTaja 3ajada IIo
CO3/IaHUI0 COOCTBEHHOM aBTOHOMHM, HO Ha CO-
BETCKHX HayallaX W JaJbHEHIIEero pemeHus Bax-
HBIX Mpo0JIeM HaIMOHAIBHO-TOCYAAPCTBEHHOTO
CTPOMTENLCTBA, B YACTHOCTH, 3aKpPEIUICHUs Tpa-
HUII peciTyOIMKH, OTKPBITHS IKOJ U JIMKBUIALINU
HErpaMOTHOCTH HACEJIEeHHs, KOPEHHU3AIMH TOCy-
JApCTBEHHOIO ammapara v apyrux. Hampuwmep,
B CeMHITaIaTHHCKOM 00JIaCTH pellleHHe HaIuo-
HaJILHBIX TIpo0JeM cBs3aHo ¢ uMeHeM wieHa Ce-
MUTAIATHHCKOTO T'yOEpHCKOTO PEBOJIIOIIMOHHOTO
KomuTeTa OlimMxaHa EpmekoBa, B cBoe Bpems
BXOJIMBIIIETO B COCTaB AJIaIIOPIbI.

C camoro Hauana oOpazoBanus Kuprusckoit
(Kazakckoit) ACCP Bo ri1aBe pykoBO/ICTBa B MECT-
HBIX OpraHax BJAacTHU CTOSIM B OCHOBHOM IIpH-
LUTbIe KOMMYHHCTBI, Ka3axoB ObLIO Majlo (makast
mpaouyus, Ko20a Ka3axu-KOMMYHUCHbL 3AHUMATU
MONLKO 8MOPYI0 NO 3HAYUMOCHU PYKOBOOAULYIO
00JICHOCMb, NPOOOJINCANLACL U 8 NOCaedyioujue
2006l cosemckou eénacmu), a B I[laBiomapckom
YEe37HOM PEBOJIOIIMOHHOM KOMHUTETE, Halpumep,
PYKOBOZSIINE JOKHOCTH 3aHUMaJIM B OCHOBHOM
npubbiBIMe n3 OMmcka oduuepsl 26-i AUBH3HH,
OCTaBJICHHbIE ISl OpraHU3allMl COBETCKOM BIla-
ctu B [[aBnogape yacTsaMu KpacHON apMuH, U TaK
KaKk OHM HE€ 3HaJM MECTHBIX TPATUIMA U HYXI
KOPEHHOTO HACEJIEHHUs, TO CBOM MOPSAIKN YTBEPK-
Jlalii caMbIMH Henpo(eCcCHOHATBHBIMU METOIaMHU
[6, 1. 15, 23-24, 28-29, 31-32, 35]. Kak oTmeuan
ITaBnomapckuil ye3iHbINA UCIIOTHUTEIbHBIA KOMHU-
TET, MOYTH BCE YUPEKJAECHUS Topoja «...UMENn
HCKJIIOYUTEIBHO PYCCKUI XapakTep M ObUIM OT-
YyXKJAE€Hbl OT MOJUIMHHOM OJIM30CTH K HHU30BBIM
MaccaMm KOPEHHOT'O HaceJIeHUs, B Pe3yJIbTaTe Yero
BpeMs OT BPEMEHHU BCIBIXMBAJIa HalMOHAJIbHAS
po3Hby [6, 1. 126].

MecTHbIE OpraHbl COBETCKOM BJIACTH, YE3AHbIN
komuter PKII (0) mpoBoanim cpean kazaxcKoro
HaceJIEHUs UTMPOKO PAaCIpOCTPAHEHHYIO elle Tpu
LAPCKOM PEKMUME BIIACTH TOJUTUKY «pasfiensi
U BJIACTBYW» C IIENBIO TIPUBJICUCHUS OeTHEHIICH
4acTH Ka3aXCKOTr'o HaceJIeHUs Ha CBOIO CTOPOHY U
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YIIEMIICHHUSI HHTEPECOB 3a)KUTOYHBIX CJI0EB 00I11Ie-
CTBA, B OCHOBHOM BJIUMATCIBHBIX, OBIBIIINX poaoy-
MIpaBUTENEH-0MEB M CTOPOHHUKOB JINKBUINPOBAH-
HBIX apTuu Anam u Anamopast [7, 1. 12a 06.]. B
coobmienun [laBaogap—cKoOro ye3JIHOro KOMHTE-
ta PKII (0) otmedarnock, uto paboTa cpeau Kup-
TH3CKOTO (Ka3axcko2o) HaceJIeHUs BEAETCs cllabo
n3-3a OTCYTCTBUSA NPCAAHHBIX KOMMYHUCTOB-KUP-
I'M30B, YTO «HEOOXOJMMO ceidac ke pas3/IeiuTh
OCTHSIKOB OT Ooradeii, U TOraa MOKHO OyAeT u3-
BJICKaTh Ooraueil U3 CTENMU B KOHIICHTPAIIMOHHBIHA
narepby [7, 1.126 00.].

B Takmx HCIPOCTBIX IJIA Ka3aXCKOI'o HaceJic-
HUA YCIIOBUSAX BO3HHKIIA HCO6XOZII/IMOCTB co3aa-
HUSl TaKOT'O OpraHa, KOTOPbIM OblI 3alUINal HH-
Tepechl Ka3axCKOro HaceneHws [laBiomapckoro
ye3fa (Kak 6 ceoe epems Ka3axcKue KomMumenivl).
Tak, 9 despans 1920 roma Ha 3acenanuu [las-
JIOAAPCKOTO yE3IHOT0 PEBKOMA BBICTYIWII TIPEJi-
celaTeNb CEKIMM TIOPKCKUX HApOIHOCTEH IpH
CemunanaTiHCKOM TyOEpHCKOM pPEBKOME, HWIeH
ryopeBkoMa OniMxaH EpMekoB ¢ mpesioxkeHnemM
CO3/laTh aHAJOTWYHYIO ceKiuio npu [laBnojgap-
cKkoM peBkoMe. [1o ero npeioKeHUI0 TIOPKCKYTO
CEKIIHIO TPH YE37HOM PEBKOME BO3TIIaBHI AXMe-
toyuia bapneibaes (ooroepementio - unen ye3oHo-
20 peskoma), OBIBIINN 3aMECTHTENb IMpeacenaTe-
ns1 [MaBmomapckoro yezaaoro CoBera AJamopisl,
nenerar Il Bcexazaxckoro che3fa B roposae OpeH-
Ooypre B mekabpe 1917 roma [8, n. 70]. [loutn
OJTHOBpEeMeHHO, B deBpasie 1920 rona Ovla opra-
HU30BaHa CEKIUS TIOPKCKUX HAPOIHOCTEH (71030-
Hee - KUpceKyus, 3amem - KUpmamcekyus) Tpu
[MaBnogapckom yesnnom 6topo PKIT (0), Bo3ria-
BuiI kotopyio Kymar Ilanun. OgHako pycckue
pyKoBoOASIIIEC PAOOTHUKH HE JOBEPSIIU CBOUM
Ka3aXCKHUM KOJIJIETaM U 3asBIISUIH, UTO «...KHPTaT-
CCKIIHUs HE CMOJXKET BBIIIOJIHUTH BO3JIOKCHHBIX Ha
Hee 3aJIaHUM, - 4TO - BCE KUPIU3bI-MHCTPYKTOPBI
HE BeChbMa pabOTOCIIOCOOHEI, IJIs1 9Y€TO HEOOXOIH-
MO MTOJATOTOBHUTH PyCcCKux» [9, 1. 46 00.].

)ICHTCJIBHOCTB YKa3aHHbIX BbIIIC OPraHoB
BJIaCTH, NPCAHA3HAYCHHBIX IJId 3alllUThl MHTECPEC-
COB Ka3axCKOTO HaceJeHUsI, BCTpevaia MPOTHBO-
JICHCTBUE CO CTOPOHBI PYKOBOJCTBA MECTHBIX
OpPTaHOB BJACTH, KOTOPOE HW3HAYAIBHO OTPaHU-
YMBaJIO HMHTCPECHI BJIMATCIBHBIX U COCTOATCIIb-
HBIX Ka3axoB. Hampumep, 29 ampens 1920 rona
cocToslJIOCh IepBoe 3acenanue IlaBnogapckoit
ye3THON M30UpPaTEeTFHON KOMUCCUU TI0 BRIOOpaM
B MECTHBIE COBETHI, KOTOPYIO BO3TJIABHII OBIBIIUIA
JesiTenb Aunani, modT-apamarypr JKycimboek Aii-

MaybITOB, WICHaAMH KoMHccHu Obutn A. Makaries
(ot Cemunanarunckoro ryopeskoma), C. Epixa-
HOB, b. AOnynnuH, barypun, Makapos, [lono30B
[10, 1. 1]. XoTs mpoBeieHNEe BEIOOPOB B MECTHEIE
OpraHbl BJIACTH caMo I0 ce0e OTBeyaso HopMam
JEMOKpPATHYECKOTO OOIIecTBa, HO TMPUHIUI H3-
OupaTeNTbHOCTH M OJIHOCTOPOHHHM MOJXOJ] K BBI-
OOpHOI KaMIIaHUH CO CTOPOHBI MECTHBIX OPTaHOB
BJIACTH, KOTOPBIE C CAaMOT'0 Havaja 3aHsUIN «KJac-
COBYIO TIO3MIIMIO», JIUIIAJ M30MpaTeIbHBIX IMpaB
HPEACTABUTENIEH BIUATEIBHBIX POJOBBIX NMAPTUH,
pazxKuras TeM caMbIM POJIOBYIO BpaX1y U HaTpaB-
JUBas JIpyr Ha Jipyra TpeACTaBUTENeH pas3ind-
HBIX COILMANBHBIX TPy (baes u 6ednomy). Taxk,
Ha coOpaHHWU YIEHOB YE3/IHOM KHUPTHU3CKO-TaTap-
ckoit cexruu PKII (6) mox mpencemaTenbcTBOM
Kymara [llanuna 18 saBaps 1921 roga ormeua-
JIOCh O BOCCTaHOBJICHHM H30MpPaTEIbHOTO TpaBa
sxxutenst ayna Ne 1 AnteiOaeBcKkoi BojocTu AxXme-
Ta Yak0aeBa, 0JHaKO M30MpaTeNbHbIe paBa ero
He OBITM BOCCTAHOBJICHBI JIMIIB 110 TOW MPUYHHE,
YTO OH UMEJ 8 TOJIOB CKOTa U cumTajcs 6aem [11,
I 2].

BooOmie cnemyer OTMETHTH, YTO pa3BHTHE
pervoHa B NepBbIe T'OJIbI COBETCKOM BIacTH OBIIO
KpaiiHe TPOTHBOPEYNBHIM, HEOJHO3HAYHBIM, YTO
OBUTIO XapaKTepHO B IEJIOM IS COBETCKOH CH-
cTeMbl BiacTu. [IpoTuBopeyuBbIe ABICHUS UMETH
MECTO IOYTH BO BcexX cepax oOIecTBEHHON Ku3-
HU, Ha YeM MBI OCTaHOBUMCS YyTh TO3KE.

ITocne okOHUaHUS rpaklaHCKOW BOWHBI, OCO-
OEeHHO B TIepBbIE JIBa T'0J]a COBETCKOM BJIACTH Bpe-
Ms OBUIO OYEHb TSKEJIOe, HO HeCMOTPS Ha 3TO,
HeJb3s1 OMpPaB/aTh UCKYCCTBEHHO 3aBBIIICHHBIE U
MI03TOMY HEpPEKO HEBBITIOJHUMEBIE JJIS1 KPECThsSH
HOPMBI TIPOJIOBOJILCTBEHHON pPa3BEPCTKH, KOTO-
pele eme Oornee yCyryOWSIH COIMaTbHO-IKOHO-
MHUYECKUU Kpu3uc U roiiof. IIpu 3ToM MecTHbIE
MIPOJIOBOJILCTBEHHBIE OpPTaHbl, TMOJB3YSICh IPO-
BO3IJIAILIEHHON ITPOJIOBOJIbCTBEHHON JUKTATypOH,
OTHHUMAJH Y KPECThSH MOCIEIHUE 3a1achl, HECMO-
Tpsl Ha OCTPYIO HEXBAaTKy MPOAYKTOB MUTAHUS B
camoii CemunanaTuHckoi rydepann. Kak orme-
gan 6 mast 1920 ronma Ha che3ne ye3aHBIX MPOJIO-
BOJILCTBEHHBIX KomHccapoB CemMuMamaTHHCKON
ry6epuuu [laBnogapckuil ye3qHbINH MPOJKOMHUC-
cap Kanunun, [TaBnonapckuil yes3m M0KEeH ObLT
OTIIPaBUTh B HEHTP «...0KOJIO 3 MIJIH IyJOB XJIe-
0a..., a TaKKe M CKOTa OKOJIO 37 THIC. TOJIOBY», UTO
OBLIO HEBBITIOJIHUMBIM JUII MECTHOTO HacCeJIeHUS,
YUUTBIBast HEXBATKY MPOYKTOB IMUTAHUS U TOJIOJT

[12, 7. 3-3a].
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[IpunyauTenapHbIE TPOJPA3BEPCTKA BI3BIBA-
JIM MaccoBO€ HEeI0BOJILCTBO HACEIEHHUS, YTO MPOs-
BUJIOCH B MaCCOBBIX aHTHCOBETCKUX HACTPOCHUAX
TOJIeH, KPEeCThIHCKUX BOCCTaHMsX. [IpuObiBIITe
u3 Poccum mpoAoTpsiibl, a TakKe BOEHHBIE OT-
PAABI MECTHOTO TapHHU30HA TBOPWIIM O€33aKOHHE
U HacWJIMe, MOJB3YSACh HAJIEJIEHHBIMU OT WMEHHU
LK PKII (6) HeorpaHnueHHBIMHU MTOTHOMOYHSAMHU.
Hanpumep, KOHHBII B3BOJ MOJ KOMaHJIOBAHUEM
Hekoero MenBeneBa, nocianHeii u3 IlaBnonapa
JUISL JIMKBUJAIUHN «YEPHBIX OaHy», «OaHIUTOB HE
00OHapy>XWJI, 0THAKO 3TUM MeJiBeIeB HE yIOBIIET-
BOPWJICS, HaYaJl UCKAaTh «KOHTPPEBOIIOINIO», Ha-
mren u pacctpersia B [lecuanom - 13, Kaunpax — 9,
[IpecnoBckom — 13 u Uepnopernkom — 1, Bcero - 36
genoBek» [13, 1. 273], BriocneacTBum 0ka3anoch,
yto MeBeneB, OyIydu ¢ OTPSIIOM B 3TOM paioHe
paHee, «ycTpauBaJl 3K3€KYIHH, Apall TUIETbMHU U
mommoamuy [13, m. 273],

MecTHbIE OpraHbl BIACTH MPOJOIKAIU TIPO-
BOJWUTH «UCIBITAHHBIE METOIBD» (penpeccugivie)
U3BATHS Y KPECThSH MPOJOBOJILCTBUS U MTOCIIE 3a-
MEHBI TIPO/IPa3BEPCTKH Ha MPOIHAIOT yKE B TO/bI
HOBOM 3KOHOMHYECKOH IOJINTUKH, NEUCTBYS Kak
B TIEpHOJI «BOCHHOTO KOMMYHHM3Ma» H TPOJO-
BOJIbCTBEHHBIX DPa3Bep—CTOK. Tak, B IMPKyJIIpe
Bepxosuoro Tpubynama KACCP or 27 ampens
1922 roma oTmeuanoch O xajnobax HaceleHHUs
[TaByogapckoro yesaa Ha I€HCTBHSI TPOJIOPTaHOB,
4TO «...MPOJPAOOTHUKU TPU cOOpe MpoJHaIora
MIPUMEHSUTM K HEHCIIPABHBIM TUTaTENIbIIUKaM Bap-
BapCKHe METObI MPHUHYKJEHHUS: CTeralu UX Ha-
raiikamu, oOJIMBaJMd XOJIOJHOM BOJOM, cakaliu B
X0JoHbIe aMOaps» [14, 1. 58], B mensx 60ps0sI ¢
HETUIaTeJIBIIIKaMH POJIOBOJILCTBEHHOTO HAJIOTa,
MOJTyYUBIIETO Ha3BaHHE €IMHOTO CEebCKOXO035M-
ctBerHoro Hanora (ECXH), Obima maxke co3nmana
crienMalibHast ye3/iHasi 00oeBasi HaJIoroBasi Tpoika,
KOTOpasl YCWJICHHO U IleJIEHalpaBjIeHHO 3aHU-
Mayach BBIABIEHHEM MECTHOCTEH W OTHENBHBIX
rpaXx</JaH, HE BBIMIOJHSABIIMX JIAHHOTO €i TulaHa
crnaun xjeba. ITo coolmenuto ee o xone Kamria-
HUH TI0 TOPOJY, HEJOUMIIMKAMH SBISUIUCH TIpe-
UMYIIECTBEHHO O€THSAKH, KATETOPUYECKH OTKA3bI-
BaIOIIMECS OT YIUIaThl HEJJOUMKH, U K HUM JOJKHA
OBITH MPUMEHEHA TOCIIETHSS Mepa MPUHYKICHUS,
UMEHHO ONHCh UMYIIECTBA U MpoaXka ero ¢ Top-
ros. Jlns JNUKBUAAIIMK HEJOMMOK IO TOPOAY B
pacrnopsbkeHne ye3IHOro (PMHAHCOBOTO OT/eNa
BBIJIEISUTUCH 98 UeoBeK KOHHBIX MUJTUITHOHEPOB,
3a Hapymenne ECXH npaBonapymmrenu, B TOM
YHUClie U 3aXHUTOYHbIE KPECThSIHE TOJBEPraliCh

ye3HOI 60eBOil HAaTIOTOBOM TPOITKOI perpeccusm
KaK B aJ]IMUHUCTPATHBHOM, TaK U B CyJIeOHOM TIO-
psanke [15, m. 3]. lna ycTpamieHuss HaceJlIeHUS U
y’KecToueHHsI cOopa MpoJOBOIHCTBEHHOTO HAJIOTa
B IlaBnomape cymiecTBoBaja Takxke ye3aHas Hajlo-
roBas ceccHs, KOTOpas 3aHHMajiach BOIPOCAMHU
KOH(HCKAIUK UMYIIECTBA HETUIATENBIIINKOB MPO-
JHAJora, KOTOpOEe MOCTYNajo B pacropsiKeHHe
ca—MUX ke rnpojopranos [15, m. 11].

CeMunanaTHHCKUI TyOEpHCKUI TIPOJIOBOIB-
CTBEHHBIN KOMHTET, T'YOepHCKUN CyJ U TyOepH-
CKU1 prHAHCOBBIN 0T/eN B uchMe [laBnonapcko-
My ye3HOMY IPO/IOBOJILCTBEHHOMY KO MHUTETY U
(bpmHAHCOBOMY OT/ETTy OTMEYAJIN Ha «HEeJI0CTaToY-
HO BBIJIEPXKaHHBIN KJIACCOBBIN MOAXOJ K Haceie-
HUIO», «HECOOJIOZCHNE KJIACCOBOTO MPUHITUIA»
MpH TPUMEHEHUH PEMNpPeccHii, TeM CcaMbIM OT-
KPBITO BBIpaskasi MO3HUIIMIO OHOCTOPHHETO, OJTHO-
OOKOro MoJIX07a M HEJOBEpHUs K COrpakJlaHaM C
Oomee BRICOKUME noxonamu [15, m. 21].

[lonaBnenne 4YacTHOrO MpEeANPUHUMATEh-
CTBa, MJIAHOMEPHOE OCYIIECTBIEHUE «KJIACCOBO-
r'0 MOJXOa» B PEUIEHUH HOBBIX SKOHOMUYECKHX
3a7a4 ABJISUIOCH CTEPKHEBOW JIMHHMEW SKOHOMH-
YECKON MNOJINTUKM MECTHBIX OpPraHOB COBETCKOU
BJIACTH, YTO MPEAONPEENINIO B KOHEUHOM CUETe
Kpax HOBOW »KOHOMMYECKOW mnosintuku. Hampu-
Mep, B J0KJIae o padore [laBnomapckoro ye3mHo-
ro ucroigkoma 3a 1924 ron orMeyanoch, 4YTo Mpu-
HAT PSA MEp K YPeryJupOBaHHUIO TOPTOBIH, «...
B pe3yJbTaTe 4ero MOKHO KOHCTaTHPOBATh, YTO
TOCIIOJICTBO PBIHKA M YaCTHOT'O TOPTOBIA CIIOM-
JIEHO, ¥ MBI BUJIUM JMKTATypy TOCOPTraHOB U KO-
omepanuu,..» [16, 1. 39-40]. CemumanaTHHCKHIA
rybepHckuii ucronkoM coodmran [laBrnomgapckomy
ye3HOMY UCTIOJIKOMY O BOCIIPEIIEHUH TPOU3BO/I-
CTBa 3arOTOBOK IPOJOBOJICTBUS U CHIPbS uepe3
YaCTHBIX TOPTOBIIEB BBU/Y PacHoOpsKe "HUN IIeH-
Tpa M TpejyIaral BCe 3arOTOBKM M TMOKYIKH Kak
MIPOJYKTOB, TaK M MaTepHUajoB U UMYIIECTBA Be-
CTH 4epe3 TOPTrOBbIe TOCYUPEkKACHUS U Koomepa-
TUBHBIE 00BETUHEHUS.

Henp3s He OTMETHTbH, YTO HECMOTPS Ha IIO-
CTOSIHHOE JaBJICHHWE Ha YacCTHBIX IpearprUHUMA-
Tenel, OBITM M KpPYMHHBIE HATIMAaHbBI (Mop2osybi,
NPOMbIULICHHUKY, OAHKUPbL), YacTHBIC (DUPMBI,
KOTOphIE B OCHOBHOM 3aHHMAJINCh 3arOTOBKOMN
CBIPBSI ¥ TIPOJIYKTOB CEIBCKOTO XO3AHCTBa (KOXK-
CBIpbS, MTYITHUHBI, MEPCTH, CKOTa, XjIeba, Macia),
000pOTHI X (UPM COCTABIISLIH JCCATKHA M COTHH
TeICAY pyOneil. OqHako 3T0 OBLIH, KaK MPaBUIIO,
MpUOJIMKEHHBIE K BIACTH BIHMSATENBHBIC H COCTO-
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STENBHBIC JFOJM, UMEBIIINE KPYIHBIC BKJIAJBI HA
TEKYIIUX CYeTaX, HalpPUMEpP, B YaCTHOM MPOMBIIII-
nenHoctu IlaBnomapa Beiaensuics I'. Mouanus,
BIIJIeTIEl] YYTYHHO-JIUTEHHON M MEXaHUYEeCKOM
MacTEepCKOH, B YMCie KPYMHBIX MpeANnpUHIMAaTe-
Jiel OBUIM M3BECTHBIE B TOPO/IE BiIa/Iesiel] KOHHOTO
3aBOJIa U OTPOMHBIX TaOyHOB Jyomraneir M. Illop-
MaHOB, BJaJIeJIeI] YaCTHOU TOCTUHUILIBI «JIMBaams»
[IImuar, yactHele TOproeis! Tymammes, bas3utos
u npyrue [17, m. 524, 529-530].

B To xe camoe BpeMs, B X0ie TPOBECHHS HO-
BOI 9KOHOMHUYECKOH pehOpMbl HAMETHIIUCH TTOJIO-
JKUTENbHbIE TeHJICHIINN B COITUAIEHO-9KOHOMUYE-
CKOM U KyJbTYPHOM pPa3BUTHH PETHOHA.

JL1s1 ycrenmHoro npoBeeHsI HOBOM 3KOHOMH-
YECKOH MONMTUKH pereHneM Kupruszckoro 61opo
PKII (6) Becnoit 1921 roga IlaBnomapckuii yesn
o011 mepenan n3 Omckoit ryoepunn Cemurnana-
TUHCKOHU, U TakuM obpaszom [laBmomapckwii yes3n
BBIIIEN M3 JIBOMHOTO nojuuHeHus:: CuOupckomy
peBkomy B Omcke u CeMuIaaaTHHCKOMY T'yOepH-
CKOMY PEBKOMY, a y»Ke oceHbio 1921 roma B ro-
pone IlaBnogape HavaiIKch MepBbIE MEPONIPUATHUS
M0 TIEPeX0/ly Ha HOBBIE (POPMBI XO3SHCTBOBAHUSI.
Tak, rocymapcTBeHHbIE MPEANPUATHS CllaBa-
JIMCh B apEHJy YaCTHBIM JIULIAM U OpTaHHU3alHAM,
MPEINpPUATHS W OpTaHM3allMK MEePEeBOJWINCH Ha
XO3SICTBEHHBIN pacyeT U CaMOOKYIaeMOCThb. B
noknane IlaBiogapckoro ye3gHOro 3KOHOMHYE-
ckoro otaena CeMHUNMaTIaTHHCKOMY TyOEpHCKOMY
COBETY HapOJHOTO XO3fAHCTBa COOOINATIOCH, Ha-
IIpUMeEp, O cJlade B apeH Iy MTMBOBAPEHHOTO 3aBOjIa
Y 1apOBO MyKOMOJIbHOM MeNbHUIIbI. Benencraue
HOBBIX SKOHOMHYECKHX NIPE0O0pa30BaHNH KHITHII-
HO-3€MEJIBHBIN TIOJOTAEN OTIECIIEHUS MECTHOTO
xo03giicTBa [laBnomapckoro ye3nHoro UCrojKkoma
3a ATOT MepHo/ mony4un oosee 60 Thicsd pyOei
qUCTOTO cOOpa B MecTHHIN Oromkert [18, 1. 1].

BricTphiMM TeMIamMM pa3BUBaNach KOOIEpa-
U, KOOTIEpAaTHUBHBIE TPEANPHUATHS COCTABIISIU
Oojiee MOJIOBMHBI BCEX MPEANPUATHI ropona U
ye3za M Urpajd 3HaYUTEIbHYIO POJib B TOJbEME
MIPOMBIIINIEHHOCTH, CEJIbCKOTO XO3SHCTBa U TOp-
roeinu. KoomepartuBHble Mpennpuarvs B OCHOB-
HOM 3aHMMAJINCh 3aTOTOBKOM MPOIYKTOB CEIbCKO-
r'0 XO35HCTBA U XJIEOOMPOAYKTOB (IIIIIEHUIIA, OBEC,
MIIEHO, TOJCOJIHYX, KyKypy3a), Macia, MOJIOKa,
casia 1 Tabaka, KOXKCBIPhSl M IMYIIHUHBI, IIEPCTH,
a TaKk)Ke 3aroTOBKOM JUIsl KOJIX030B U apTelieil, co-
BX030B CEJIbXO3MAIIUH 1 UX COBITOM.

Baxneiimas pojib B 3KOHOMHUYECKOM DPa3BU-
tuu [laBnomapa, B pa3BUTHUH TOPTOBIU TMPUHAJ-

Jexana TOBapHOM Oupike, OpraHM30BaHHON B
armpene 1924 rona npu IlaBaogapckoM areHTCTBE
I'ocbanka [19, n. 34]. Kak oTMeuanoch Ha CoBella-
HUU IPEJICTaBUTENIEH OCYJapCTBEHHONW TOPrOBIIN
Y MIPOMBIIUIEHHOCTH, KOOTIepaIliy, TpaHcropra 2
Mmapra 1924 rona, ToBapHbIe OMpKH OBLTH KpaiiHe
HEOOXOIMMBI JUIsI yPEeryJIUpOBaHUS TOPTOBIU H
B3aMMOOTHOIIIEHUI MKy TOPTYIOIIMMH OpPTaHu-
3arusmi [19, . 4-5].

C mepexo/1oM K HOBOW 9KOHOMUYECKOH TTOJTH-
THKE BCE IIIKOJIBI TOPOJIa OBLTH Tepe/IaHbl B MECT-
HBII OIOJDKET, MPUYEM Ha HapOJHOE 00pa3oBaHUE
pacxomoBaiock 33 % BCEro MECTHOTO OIOKETa,
YTO YIYYIIWIO MaTepUaibHOE COCTOSHHUE IIKOJI.
Bo MHOrmx mkomnax ObUIO BBEJIEHO IJIaTHOE 00-
y4eHHe, IS MPaKTUYECKOro OCYIIECTBICHHS B
IIKOJIaX TPYAOBBIX IPOLIECCOB B HHUX OTKpPHIBA-
JUCH OropoAsl. 3apaBooxpanenue [laBmomapcko-
ro yes3zia Takke OBbIJIO MEepeBe/IeHO B MECTHBIH
oroker. [locranoBinennem CeMUNaNaTHHCKOTO
ryGepHCKOTO 3/paBoTAena B aekadpe 1922 roma
B IlaBiogapckom yesne ObLTIO BBEIEHO TUIATHOE
JiedeHne, BpadaM OBIJIO MPEIOCTaBICHO IPaBO
YacTHOM MpakTuku. OJJHOBPEMEHHO C BBEJCHHEM
TIaTHOTO JieueHus B suBape 1923 ronma B Ilas-
nojape Oblia co3JlaHa CTpaxoBasi MEJHMIIMHA JUIS
pabounx W CIyKalMx M YIpa3AHEHbl Ka3aubH,
3aBOJICKHE, TIEPECEICHCKNE, 3eMCKUE OOJBHUIIBI,
B KOTOpBIE He OBIIO JOCTYTa Ka3aXCKOMY Hacelle-
uuto [laBnogapckoro yesna [20, 1. 59].

[IporpeccuBHBIM SIBI€HHEM B OOIIECTBEHHO-
MTOJIMTHYECKOM KU3HHU peciyOiInKu ObUIO BBeJle-
HHE Ka3aXCKOTO f3bIKa B JIEJOMPOM3BOJACTBO Ha-
paBHE C PYCCKUM SI3BIKOM, €CJIH YYWUTBIBATH TOT
¢axkr, uro KazaxcraH sABJsUICS TOTa aBTOHOMHOM
pecriyonukoit. Tak, [Ipesuaumymom Kupruzckoro
LUK ot 22 HOs0pst 1923 rojia IPUHATO peleHHe
«...0 TIpU3HAHUU TOCYIAPCTBEHHBIMH SI3bIKAMH
Ha tepputopunt KCCP kuprusckoro u pycckoro
sI3BIKOBY [21, 1. 2, 9]. B IlaBnomapckom yesne ka-
3aXCKHI SI3bIK OBUT BBEJICH B JICTIOTIPOU3BOJICTBO
¢ 1 mas 1924 roga. B pesomroruu [TaBnogapcko-
ro okpyxHoro komuteta BKII (6) «O cocrosHnn
OKPYKHBIX Ta3eT» YKa3blBaJOCh Ha 00s3aTelb-
HOCTh TIOMEMICHHs O(UIMANTBHOTO MaTepuaia
Ha JBYX SI3bIKaX: Ka3aXCKOM U PyCCKOM [22, 1.
83]. INapamnensHOe BeaEHHE 1EIOMPOU3BOICTBA
Ha JIByX S3bIKax OBLJIO BBEJCHO W B CY/COHO-
ciencTBEeHHBIX opranax IlaBiomapckoro okpyra
(Ilasnooapcxuti oxpye obpazosancs 6 1928 2o0y),
MIpUYEM CHOIIIEHUS CO BCEMH Ka3aXCKUMHU Cyaeo-
HO-CJIE/ICTBEHHBIMU M MPOKYPOPCKHUMH y4YacTKa-

208



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXHYECKOTO YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 4 (107) 2020

MM OBUIM MCKJIIOUHTEILHO Ha Ka3aXCKOM SI3BIKE
[22, m. 109].

BMecTe ¢ TeM, HAMETUBIIHECS MOJIOKHUTCIIb-
HbIC TCH/ICHIIUU B PA3BUTHU PETHOHA B TOJIBI MPO-
BCJICHUS HOBOM 3KOHOMHYCCKOM ITOJUTHKUA OM-
padaynch HEMPUSTHEM aNbTCPHATUBHBIX ITyTEH
pa3BUTHS, HHAKOMBICITHSI.

PenpeccuBHBIC METONBI YIpaBICHUS, HETpe-
PBIBHBIC TOHEHUS MMPOTHB COCTOSTEIHHBIX, MaTe-
puagbHO OOECTICUCHHBIX TPAKIaH, B YaCTHOCTH,
KPECThSIH CTAaHOBWJINCH HOPMOM ISl COBETCKOM
CHUCTEMBI BacTh. Hampumep, «ACIIBITAHHBIC METO-
JIbD» U3BATUS Y HACEIICHUS MPOIOBOJILCTBUS BO3-
OOHOBUJTUCH TIOCTIC TIOCTEIIEHHOTO CBOPAYNBAHUS
HOBOM JKOHOMMYECKOW MOJMTHKH ¢ 1928 ropa,
korja Beimesl ykaz «O kKoH(puCKanuu OalCKUx
XO3SIUCTB», UMEBIIMI OCOOEHHO IIeYaJIbHBIC II0-
CIIEICTBUS JIJI Ka3aXOB-CKOTOBOAOB. IToMHuMO 110-
MTyCKABIITUXCSI HA MECTAaX MACCOBBIX «IIEPETUOOBY
pyu KOH(UCKAIMU UMYIIECTBA KPECThSH, UMEIU
MecTO (haKThl, TOBOPSI COBPEMEHHBEIM SI3BIKOM,
«TOCYIapCTBEHHOTO POIKETa», KOTna Ka3axu, He
3aHMMAIOIIHECs I0CEBOM, 00JIarajiich CEMEHHBLIM
(honIOM, a 3aHUMAIOIINECS TTOCEBOM O0JIaraiuch
TJIAHOM MSICO3arOTOBOK, KPOME TOTO, TUTAHAMH
XJ1e00-MCO3ar0oTOBOK 00JIaraioch U HEKPECThSIH-
ckoe Hacenenme [laBnomapa, HE 3aHMMaBIICECS
CEJIBCKUM XO3SMCTBOM, & UMEHHO BPauH, YIUTEIS,
paboune [23, 1. 72].

AHanmu3 apXWBHBIX UCTOYHUKOB ¢ 1928 roma
MOKAa3bIBACT TPOMAIHBIC TTOCTABKU CKOTA M Msica
u3 [laBmomapa B Poccuto (PCOCP), koTophiMu 3a-
HUMAJIUCh HE KOOMIEPATHUBHBIC, KAK B TOJIBI HOBOM

BbiBoaBI M 3aK/TI09eHUSs

Wrak, KpUTHYECKUH aHAIU3 apXUBHBIX HC-
TOYHUKOB U MCTOPUYECKON JUTEpaTyphbl MOKa3al
MHO>KECTBEHHbIE MPOOJIEMBI B HAIlMOHAJIBHO-TO-
cymapcTBeHHOM cTpouTenbcTBe Kuprusckoii (Ka-
3akckoir) ACCP B epuon 1920 romoB, oco6eHHO
B pernoHax. MHOTrue U3 HUX CO3/IaBaIMCh HCKYC-
CTBEHHO, 4TO OBUIO 00YCIIOBIICHO B3SITHIM KYpPCOM
COBETCKOHM BJIACTH Ha YHUYTOKEHUE TPAAULUN U
00BIYaeB Ka3aXxOB, XPAHUTENSIMH KOTOPBIX SIBIIS-
JMCh OBIBIINE POJIOYIIPABUTENN-OUU, B OCHOBHOM
9TO OBUIM COCTOSITENBHBIC JIFO/IM, KOTOPhIE HE XO-
TeM MUPUTBHCS C JTUKBUJAIMEN BEKaMHU CIIOKHB-
HINXCS POJIOBBIX YCTOEB KA3aXCKOTO OOIIECTBa.

Ecnu BHUMAaTeNnbHO MPOCIENNUTh COBETCKHE
colMalTMCTUIeCKue mpeoOpazoBanus u pedop-
MBI COBETCKOM BJIAacTH, HETPYAHO YBHJETh, YTO
OHU OBUTM HAaNpaBJICHbI Ha BCAYECKOE BBITECHE-

9KOHOMHYECKOH TOJINTHKH, & YK€ TOCYJapCTBEH-
HBIC TIPEANIPUSATHS, B YaCTHOCTH, [laBiomapckoe
ATEHTCTBO akIOHepHOro obrecTBa «JIeHMmsico-
MIPOIYKT», KOTOPOE CHA0XKAIO MPOMBIIIIICHHOCTh
W BOCHHOE BEJIOMCTBO, a Takxe HaceneHue Jle-
HUHTpajckoi obiactu [24, n. 108]. Hampumep,
TOJIBKO JIMIIIb 32 AeKaOpb mecsi 1928 roma Ob110
otrpy>xeHno 3a npeneisl KACCP mscockora mopo-
»eHoro 2106 TOHH, a HOPMBI OTIPY3KH 3a STHBaph
Mmecsr 1929 roga Obutn yctaHoBieHbl B 10 Baro-
HOB B CYTKH, Ha ()eBpaib MecsI] ObLT yCTAaHOBJICH
CJIIYIOIINH TUTaH OTTPY30K Msica IO OpraHu3al-
SIM:

Msconpoaykta - 60 BaroHoB

JleamsconpoaykTa - 58 BaroHoB

Cenbkpencoroza - 120 Baronos [24, 1. 8, 16,
66-67],

Takue orpoMHbIE pa3MeEpPBI U TEMIIbI TIOCTABOK
Msca 3a IMpeJieNbl PecyOIuKd He MOTJIM He MpH-
BECTH B JJalIbHENIIIEM Hapsily ¢ MaccoBol KOHDU-
cKalueil nMmyiecTBa 0aeB K MaccCOBOMY TOJIOAY
Ka3aXCKOT'0 HACEJICHMs], a B LEISIX YCUJICHUS M-
C03aroTOBOK MPU3HAHO OBLIIO HEOOXOAUMBIM TTPO-
BECTH IOBBILICHAE 3arOTOBUTEIIBHBIX LIEH HA CKOT
1 IPEJIOKEHO MSCO3arOTOBUTENSIM MPUHSATH BCE
MEpHI K BBITTOJIHCHUIO CBOWX 3aMaHuil. Takum 00-
pa3oMm, BHOBB, KaK B I'OJIbI TPOAPA3BEPCTOK, XJIeO,
MSICO M APYTH€ MPOIYKThl MUTAHUS BBIBO3WINCH
B ILIEHTpajbHbIE paiioHbl Poccum, kak orMeval
ITaBnomapckuii pailOHHBIM MCHOJHUTENIBHBIA KO-
MUTET, «JI1 00eCredeHnss MICOM IPOJIETapCKUX
LEHTpOBY [25, 1. 224].

HHUE Ka3aXCKuX 0aeB M3 OOIIECTBEHHO-TIOIUTHYE-
CKOM JKM3HHM OOIIEeCTBa, TaK KaK WMCHHO OHHU (|
Ka3axckasg WHTEJUTMTEHINS) SBISUIMCH CTEP)KHEM
HaIMOHAJILHON HeHTHYHOCTH. IMEHHO OHM 110/I-
JepXKUBAIIM MapTHio ""Anam'" MOpaiabHO U MaTepH-
aIbHO, IMEHHO MX M Ka3aXCKYI0 WHTEJUTUTCHIIHIO
Adnam 6osyach COBETCKas BIIACTh, M TIOITOMY TIO-
JUTHYECKNE PEnpeccuy OBLIM HaIpaBieHbl TPO-
TUB HUX.

C camoro Hayama CBOEH MESTEIHHOCTH CO-
BETCKasi BJACTb BMECTO TOTO, YTOOBI MEpPEenTH K
JIEMOKPATHYECKOMY W TPakJIaHCKOMY OOIIEeCTBY
C IEeNpl0 KOHcOoMMAanuu Bcex HapomoB PCDCP
(c 1922 roga — CCCP), nzbpayna npoBepeHHBIE
LApPCKUM PEKUMOM BJIACTH, UYKJbIe Ka3aXCKOMY
STHUYECKOMY MEHTAJIUTETy METOJIbI aIMHHHACTPA-
TUBHO-OIOPOKPATHYECKOTO YIPABICHUS U TOMAA-
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BJIEHHUS CBOOOOMBICIIHSL.

Jpyrum nmpu3HaKoOM COBETCKOM BJIACTH B pe-
cnyOirKe B HaYaJIbHBIA €€ MEepHoj, 9To 0COOeH-
HO OTHYETJIIMBO MPOSBISIOCH B PErHoHax, ObLI
JIeKJIapaTUBHO-ITOKA3aTENIbHBII XapaKTep IpPOBO-
TUMBIX peGOpM W TPOBO3TIAMAEMBIX JIO3YHTOB,
YTO MPOSIBUIOCH B HECOOTBETCTBUH CJIOBA U JIENIa,
MIPUHATHIX PEIIEHUH W WX pealin3alni, Kak 3TO
MIPOM3OIIIO TIPH TPOBEJACHNN HOBOM SKOHOMHUYE-
CKOH TIOJIUTUKH B PETHMOHE, KOI'ZIa C OJHOM CTO-
POHBI MPEJOCTABISIIMCE B OINPEACICHHON Mepe
9KOHOMHUYECKHE CBOOO/IBI, C IPYTOi CTOPOHBI 3TH
cBOOO/IBI MOJIABIISUIACH M TIPECIIEAOBAINCH YacT-
HbIE TIPEANPUHUMATENH, B OCOOCHHOCTH €IWHO-
JUYHHUKU-KpecThbsiHE. «KiaccoBblil moaxon» crain
KJIFOYEBBIM B HAI[MOHAIBHON ITOIUTHUKE COBET-
CKOH BJIACTH B peruoHax. B atom um 3axirogaiics
MPOTUBOPEUMBBIM XapaAKTEP COBETCKON CUCTEMBI
BJIACTH.

ITo cymecTBy, coBeTCKasl BJIACTh MPOJIOJIKU-

JIa KOJOHMAJIbHYHK IIOJIMTHKY Lapckod Poccum,
W3MEHUB JIMIIb TaKTUKY «BefaeHus Oos». Ecmm
napckas aJMUAHUCTpAIMs TEepBOHAYAIBHO OIH-
pasich B CBOEH MOJUTHKE B Ka3aXCKHUX Ky3aX Ha
poIloyIpaBUTENCH-0MEB, a 3aTeM, TIOCIIE aIMUHH-
cTpaTuBHBIX pedopm 1867-1868 romos — Ha mpe-
JAHHBIX €H OTIENBHBIX MPECTAaBUTEICH OemHeH-
e 9acTh KazaxCKOro OOIIecTBa, OTKPBITO HE
MpU3HaBaJia IpaB KOPEHHOTO HACEJICHHSI, TO COBE-
THI (OOJIBIIIEBUKOB), TAKXKE OMHPAsICh B CBOMX Ha-
YMHAHMAX Ha OeIHBIX Ka3axoB, U30paja TaKTUKY
«DKEJIEMOKpaTHUI», HHa4Ye TOBOPS, IPOBO3TIIAIIAs
JEMOKpATHYECKre IEHHOCTH JIHIIL (POpMaIbHO,
KOTOpBIE, KaK MBI BHJICJIH BBIIIIE, HE BHITIOIHSIINCH
B peasbHON KU3HU. TakuM 00pa3oM, METOABI MX
YIpaBIeHUs OKazajHch emie 0osee M30IIPEeHHBI-
MU W TIPUBEIH BIOCIEACTBHH K HEOOPaTUMBIM
nociencTsusM, ronoxy 1921-ro, 1931-1932-ro
TOJIOB M TIOJINTUYECKUM PETPECCHsiM BTOPOH IO-
oBuHEI 1920-x 1 1930 ronos.
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KEHEC YKIMETIHIH AJIF AINKBI XKBIIJTAPBIHIAFBI CEMEN OBJIBICBIHJIA
KYPT'BUITEH YJATTBIK-MEMJIEKETTIK K¥PbIJIBIC:
KAWIIBLIBIKTAPHI MEH MOCEJIEJIEPI
(ITABJIOJAP YE3I MBICAJIBIHIA)

Hypoaii K.2K., m.2.0.

C. Cetighynnun amvinoasel Kazax azpomexHukaibliy
yHusepcumemi, JKenic danzolivl, 62.

Hyp-Cynman xanacer 010011, Kazaxcman,
kairbolat.nj@gmail.com

Tyiiin

CoHbIMeH, Myparat AepeKTepi MEeH TApHXH 9/IeOneTTep/1i ChIHY Ko30eH Tannay Kasak aBTOHOMHUSIIBIK
KEHECTIK PEeCITyOIMKAChIHBIH YIITTHIK-MEMJICKETTIK KYPBUTBICHIH KAJIBITACTRIPY OapbICHIH/IA, €H allfbl-
MEH aiiMakTapjia KemTereH MoceseNep/liH NIMeJeHicKke TYCKeHiH OaikaTtaasl. Onap KOJIaH jkacajbl-
HBIII, KEHEC YKIMETiHIH Ka3aK XaJKbIHBIH YITTHIK OOJMBICHIH KOOJIBI KO3JeTeH KUTYPKBI cascaThbIHAH
TybIH/IaFraH OONATHIH. AJl Ka3aK KOFaMBIHBIH YJITTHIK HETi31HIH KOPFaymIbIChl OOJIFaH py OachuLiapbl
Ka3aK KOFaMbIHA TOH JOCTYPIi TYPMBICTHIK KAJBIIITHI CAKTAIl KAIFBICH KEIIi.

Kenecrik commanuctik pedopmaiapslH MOH-Ma3MYHbIHA MYKHAT YVHUICEK, KeHeC OWIIriHiH
KO3JIEreH MaKCaThl YITTHIK Oipereiiik meH OipTyTacTHIKTHIH TYI-03€T1 caHaIaThIH Ka3ak Oaimapsl MeH
OKBIFaH/IAPBIH YHEMI KbICTIaKKa alTy apKbLTBI KOFAMJIBIK-CasICH eMipre apaiacTeipMay eni. Kesinae Anarmr
MAPTUSACHIHBIH JKaKTAyIIbICH, AEMEYIici OONFaH olap KeHec YKiMeTiHe eTe KayinTi OOJFaHIbIKTaH
aKbIPBI CasICH KyFBIH-CYPTIiHTE YIITBIPAIBL.

Kenec ykimeri kypsutranHan Oactam KCPO kypambIHaars! YATTapAb! OipiKTipyre KYII caixyiblH,
a3aMaTTHIK KOFaM bl KYPY/IBIH OPHBIHA ©3 a3aMaTTapbIHBIH KYKBIKTAPBIH TAITAall, epKiHJIIKTepiHe TyCcay
CaJIJIBI, OJIApFa OW-TIKIPiH epKiH alTyFa THIMBIM CaJI/Ibl, SMipIIUI-OKIMIIIJIIK OacKapy ToCUIAepiH TaHal,
OKIMIITLT-OFOPOKPATHSIIBIK KYHEHI KaTbIITaCTHIPIBI.

JKanmbl, keHec YKIMETiHIH alFamkhl JKbUTAapAaFsl allMaKTap/arsl cascaTeiHa Oara OepeTiH OoJcaxk,
JKacallFaH IapajapiblH KaWIIbUIBIKTAPEl MEH MIMKUTIKTEpi, K63 OOoAymbUIHIK O0ackiM Oomel. ILIbH
MOHIHZE, oHTriii arapTymbl, cascatkep Mycrada [lokaitybl «xaHOBIpAAH MIBIFBIT KapFa YPBIHIBIKY
JIeT aranm eTKeHieH, Kazak xankbl (TypkicTaH Xajkpl) marmia YKIMETiHIH e3TiCiHeH KYTBUIFachlH,
KaHKYWJIBUTBIFBI OJ[aH aChIIT TYCETiH KeHeC YKIMETIHIH KypcayblHa TYCKEH eJi.

KiaT ce3nep: keHec oKiMeTi, SKIMITLTIK-0I0pOKPATHSIIBIK OacKapy 9J1iCTepi, COIMAIHUCTIK KYPBLIBIC,
JaFaapeIc, aitMak, YITTHIK Macesenep, KalIbUIBIKTap.

NATIONAL AND STATE CONSTRUCTION IN SEMIPALATINSK REGION IN THE
INITIAL PERIOD OF SOVIET AUTHORITY: CONTRADICTIONS AND PROBLEMS
(IN CASE OF PAVLODAR COUNTY)

Nurbai K.Zh.,doktor of Historical Sciences, professor,
Saken Seifullin Kazakh Agrotechnical University
Zhenis Avenue, 62

Nur-Sultan s., 01001 1, Kazakhstan
kairbolat.nj@gmail.com

Curriculum Vitae

Abstract

So, a critical analysis of archival sources and historical literanure showed multiple problems in
the nation-state building of the Kazak ASSR during the 1920 s, especially in the regions. Many of
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them were created artificially, whish was due to the course taken by the Soviet government to destroy
the national foundations of Kazakh society, because their guardians were the ancestors — biys, mostly
wealthy people who did not want to put up with the elimination of centuries of establiched traditions
and customs.

Soviet transformations were aimed at every possible ousting of the Kazakh bais from the social and
political life of society, since they, together with the Kazakh intelligentsia, were the core of national
identity.

The Soviet power in the republic was sharacterized by the deslarative fnd indicative nature of the
reforms being carried out and the proclaimed slogans, whish manifested itself in the inconsistency of the
decisions made and their implementationr as happened during the new economic policy in the region,
when, on the one land, economic freedoms were provided, on the other land — these freedomswere
suppressed and persecuted by private entrepreneurs. This was the contradictory nature of the Soviet
system of power.

In essence, the Soviet regime continued the colonial policy of tsarist Russia. Relying in her endeavors
on the poor Kazakhs and proclaiming democratic values only formally, in real life the used even more
sophisticated management methods, whish subsequently led to irreversible consequences, hunger and
massive political repression.

Key words: Soviet authority, administrative and bureaucratic management methods, socialist
construction, a crisis, region, national problems, contradictions.

213



C.CEM®OYAAVH ATBIHAATE KA3AK ATPOTEXHVKAABIK YHUBEPCUTETIHIH, FBLIABIM XKAPIIBICH Ne 4 (107) 2020

MEPEVITION HIEAEPT

Hloceawaemca 75-nemuro akademuka Aoyosa K. K.
T'PAKIAHUH. YYEHBINA. MATPUOT

14 saBaps 2021 roma mpodeccopy kadenpsr «MapKEeTHHT U cep-
Bruc» Kazaxckoro arporexandeckoro yaupepcurera um. C. Ceridyn-
muHa, [Tou€tHOMy paboTHHMKY 0OpasoBanus PecnyOmuku Kazaxcraw,
[TouetHomy pabotauky KazATY um. C. Ceiidpymnuna, obmagarernto
I'ocynapcrBenHoro rpanta «Jlydmmii npenogaBatenib By3a», akaze-
MUKy AKaJIeMHHU CEIhCKOXO3SHCTBeHHBIX Hayk PecryOmmku Kazax-
CTaH, IOKTOPY SKOHOMHUYECKHX Hayk AOyoBy Kyansmry KabuneHoBu-
| 9y HCTIOTHIIIOCEH OBl 75 JIET CO THS POXKIACHUS.

AGyoB K.K. pommcs 14 saBaps 1946 roga B cene Kymymm Aii-
pIpTaycKkoro paiiona CeBepo-KazaxcraHckoit 001acTi B MHOTOJIETHOM
cembe.

B cembe AOYOBBIX OTHOIIIEHHE K 00pa3oBaHUIO OBLIO OCOOBIM H
TperneTHbIM. HecMOTpst Ha TPYIHOCTH, POAUTENH Al PEaTbHYIO BO3-
MO’KHOCTB BCEM JIETSIM TIOJIYYHTh BhICIIEe 0Opa3oBaHHeE.

Kyansim Kadunenosud ¢ 1962 o 1967 roapt o0yuancs B Lennno-
rpajckoM cenbckoxo3siicTBeHHOM nHCTHTYTE (LICXI) mo cnenmansHOCTH «MexaHu3amnus CelbCKOTo
xo3stiicTBay. [loce ero okoHUYaHMS MOJIOION CHEHAINCT paboTal HHKEHEPOM IO TPYIOEMKUM TPO-
reccam coBxo3a JlaBpoBckwii, a yepe3 HeKOTOpoe BpeMsi ObIJI Ha3HA4YeH Ha JIOJHKHOCTH TJIABHOTO WH-
eHepa coBxo3a CeipeiMOercknii Bonogapckoro paiiona Koxkmerayckoi obmactu. 31ech HAUMHAINCH
TIepBBIE KYHHUBEPCUTETHI Ha MPOU3BOJICTBE.

B 1974 roay nocine ycnemHoro okoHdanusi ouHor acrnupantypsl LICXU 3amutuin quccepraiuio
Ha COMCKaHHWe y4€HOW CTETeHU KaHIuAaTa SKOHOMHYECKHX HayK. C 2TOTO BpEMEHH €ro KU3Hb Oblia
ITOJTHOCTBIO TIOCBSIIIIEHA HAYyYHO-MIEAaroTHIeCKOl e TeNbHOCTH B BhIcIIer mkone Kasaxcrana. Opu-
EHTHPOM B KH3HH I HETO Beeraa Obi1 ctapmuii Opat Kagsipskan Kabunenosny AOyoB, H3BECTHBIH B
Kazaxcrane y4eHBIH-UCTOPHK, TOKTOP HCTOPUIECKHUX HAYK, TIPOdeccop.

[Iate ner (1975-1980 rr.) Kyansimn KabunenoBrud paboTtan mpopeKTopoM IO 3a09HOMY O0yUEHHIO
LHCXMU, sBisch M0 BO3pacTy OJHUM W3 CAMBIX MOJIOABIX IMPOPEKTOPOB BHICIINX YUEOHBIX 3aBeIeHUI
onBrero CCCP. Ha 310t 0TBETCTBEHHOH HOHKHOCTH MPOSBIIINCH €0 OPraHU3aTOPCKUE CIIOCOOHO-
ctu. B Teuenue nessitu aet (1980-1989rr.) Bo3rmaBisin qekaHAT YKOHOMUYECKOTO (haKyabTeTa. 3a 3TOT
[IEPHOJ BPEMEHH 3/IECh 3HAYUTEIFHO aKTHBU3UPOBAJIACh HAYYHO-NCCIIEIOBATEIbCKA U OOIIECTBEHHAs
pabota npenogaBateneii u crynenToB. Jlonroe Bpems (1989-2005 rr.) 3aBepoBan kadenpamu « IKOHO-
Mudeckas KnOepHeTHKa», « JKOHOMHUKO-MaTeMaTHIeCKOe MOJICTUPOBaHHE», I/I€ B TIOJTHOW Mepe pac-
KPBUICS TATaHT YYEHOTO-OpraHu3aTopa, OJECTAIIero Meaarora, BRICOKOKBATH(DHIIMPOBAHHOTO METO-
JICTA.

3a TI0IOTBOPHYIO Y4eOHO-METOUYECKYIO U HAydHYIO AeATeIbHOCTH B 1992 rony pemennem Ko-
MHUTETA IO BhICIIEH 1IKOJIe MUHUCTEPCTBA HAYKH, BBICIICH KOl U TEXHUYECKOU MOJIUTUKH Poccuii-
ckoit exeparyu eMy OBIJIO TPUCBOEHO YUEHOE 3BaHueE mpodeccopa.

B 2004 rony mociie OnecTsiel 3alUTHl TOKTOPCKOM JHMCCEPTAlliU B TMCCEPTAI[IOHHOM COBETE
mpu Kazaxckom HUU sxonomuku AIIK m pa3BUTHS CENBCKUX TeppUTOpHH (T. AJIMAThI) pemieHueM
Bricmrero arrecranmmonHoro komuteta MuHHCTEpCTBa 00pa3oBanus n Hayku Pecrybmukn Kazaxcran
mpoeccopy AdyoBy K. K. 6puta mpucyxaeHa yaéHas CTereHb JOKTOpa dJKOHOMHYECKUX HayK.

B 2005r. 6611 n30paH MeHCTBUTEIHLHBIM WICHOM (aKaJIeMHKOM) AKaIEMHUH CEIbCKOXO03SMCTBCHHBIX
Hayk Pecrryonukn Kazaxcras.

C 2005 1o 2009 roxsr Kyansim KabuaeHoBHY 110 MPUTTIAIIEHUIO YUPEIUTENS YaCTHOTO By3a pado-
tan pekropoM Kokmerayckoro YHuBepcutera. Bo riraBe 601bII0T0 KOJUIEKTHBA, IMEST OOJIBIIIOHN OTIBIT
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OpPraHMU3aTOPCKOM paboThI, CyMen B KOPOTKHE CPOKH yueOHOE 3aBe/leHHe BBIBECTH HA BEAYIINE MO3U-
LM BBICIIEN IIKOJIBI AKMOJIUHCKON 00J1acTH.

B 2010 roxy Kyansim KaGuaeHOBHY BO3BpAIIaeTCs B POJHYIO «TaBaHby - Kazaxckuii arpoTexHu-
yeckuit yausepcuteT uMm C. CeitdysuinHa Ha TOJDKHOCTH Hpodeccopa kadeapbl «MapKeTHHT U cep-
BHC», TJIe padoTa 10 KOHIIa CBOUX JHEH.

Haxe natel Ouorpadun akagemnka Adyosa K. K. roBopsiT 0 ero HachllieHHOH KU3HU, MTOJTHOH CO-
OBITHI U TPYJOBBIX CBEPIICHUN.

Kyanpim KabuieHoBUY ObLT HE TOJILKO OJIECTSIINM T1€/1aroroM, HO M U3BECTHBIM B CTPaHE YUEHBIM-
sKoHOMHUCTOM. OH SIBIIAJICS MpejiceaaTenemM dkcnepTHoro CoBeTa 1o SKOHOMUYECKUM CIEIHAIbHOCTSIM
Komurera 1o KoHTpoI0 B cepe o0pazoBaHusi U HAyKd MUHUCTEpCTBA 00pa3oBaHus U HayKu Peciry-
onukn Kazaxcran (2006-2008 rT.), KOOPAMHATOPOM HAYYHBIX HCCIEIOBAHUN IO PA3BUTHIO PHIHOYHOM
9KOHOMHUKH B CEIBCKOM XO3SIHICTBE MO0 MEKIIPABUTEIHCTBEHHOMY COTJIAIIeHHI0 Mexay Kaszaxcranom
u 'epmanueit B KasATY um. C. Celidymnuna; Bo3rmasmsu auccepranuonnsiii Coset J[18.08.01 mpu
Kazaxckom arporexuundeckoMm yausepcurere uM.C.Ceiidymmuna (2010-2011 rr.).

Hecmotps Ha orpoMHYI0 3aHATOCTH Ha BY30BCKHX PYKOBOJSAIINX JOJDKHOCTSIX, akaJeMHK AOyoB
K. K. mocrostHHO BET aKTUBHYIO M ITUIOIOTBOPHYIO HAYYHO-TIEJAaTOTUYECKYIO JAEATEIbHOCTh. MM ObLI1O
ory0nukoBaHo cBbile 170 HayuHBIX U y4eOHO-METOIUYECKUX PadoT, B T.4. u3siaHo Oonee 40 yueO-
HHUKOB, Y4eOHbIX NTocoOMi n MoHOrpaduii. B 1992 romy MunucrepcTBoM obpazoBanusi PecriyOnuku
Kazaxcran y4eOHUK «DKOHOMHUKAIBIK-MaTeMaTHKAIIBIK TOCUIAEP» ObLUT PEKOMEH/IOBAH ISl H3Y4YCHUS
CTYJEHTaMH 3KOHOMHYECKHX CIEIHATbHOCTEH BBICHIMX Y4eOHBIX 3aBelCHWH cTpaHbl.TemaTnka ero
HAY4YHBIX Pa0OT upe3BhIYAHO pazHooOpa3zHa. OCHOBHbBIE HayYHO-HCCIIEIOBATENbCKUE U ydeOHO-Me-
TOIMYECKHE WMHTEPECHI MOCBSIIEHB CUCTEMHOMY aHAJIU3y; YKOHOMHUKO-MAaTEMaTHUECKOMY MOJIEINH-
POBaHMIO; SKOHOMHUKO-MAaTEMaTHUYECKUM METOJaM; MaTeMAaTHYeCKHM W CTaTUCTHYECKUM METO/JaM B
9KOHOMUKE; MHHOBannoHHOMY pa3Butuio AIIK Ka3zaxcrtana; 3eMenbHBIM OTHOIIEHUSM; arpapHOMY
MapKETHHI'Y; TIOBBIIICHUIO () EKTUBHOCTH JICTEIBHOCTH MAIIMHHO-TEXHOJIOTHYECKUX CTAHIIMI; TIPO-
OJieMaM 3aHSATOCTH B CEITLCKOM X03stiicTBe Kazaxcrana u jap.

Hayunsie nccnenoBanus AGyosa K. K. SBis10TCS akTyalbHBIMH ¥ 3HAYUMBIMHU B HACTOAIIEE BPEMS
1 OyIIyT JTOJTO CIYXHUTh dKOHOMHUYecKoi Hayke Kazaxcrana. Kyansim KabumeHoBUY, Kak HACTOSIITHI
UCCIIeJIOBATEIb, CTPEMUIICSI OObEKTHBHO OIICHUTh COCTOSIHUE M IPOOIIEMBI Pa3BUTHS CEIBCKOTO XO35IH-
CTBa CTPaHbI, PEAIN3YIOMYIO TOCYAaPCTBOM arpapHyIo MOJIUTHKY.

Axanemuk AOyoB K. K. cronmHa mo3Hanm HayqHO-TIEAArOrHUeCKyI0 JACATEIBHOCTD, MPOUAS 00b-
IO MYTh - OT aCIHUPAHTa JI0 PEKTOpPa BHICIIETO Y4eOHOTO 3aBECHHUS, TOCBSITUB CBOIO KU3HB BCEIIEII0
cucTteMe BhIcIIero oOpazoBanus Kaszaxcrana. Bl MCKIIOUMTENBHO MOAJIMHHBIM yUEHBIM, BHECIINM
KPYIIHBIHA BKJIaJ B pa3BUTHE arpapHOi 9KOHOMHYECKOH HayKH CTPaHbI: CO3/1a)l COOCTBEHHYIO HAYUHYIO
1KoJ1y. Bech CBO# OrpoMHbBIN POQPeCcCHOHABHBIA M KU3HCHHBIN ONBIT Peaii30BaJl B BOCIIUTAHUN H
MOJITOTOBKE HAyYHBIX KaapoB. [lox ero Hay4HBIM PyKOBOACTBOM IMOJATOTOBIIEHO 4 TOKTOpA SKOHOMHU-
YecKHX Hayk, 3 okropa PhD, 26 kanauaatoB Hayk, cBbiie 70 MarucTpoB HayK. YUCHUKU TPYISTCS BO
BCeX cdepax HAMOHAILHOW 3KOHOMHUKH CTPAHBI, B BHICIIUX YYEOHBIX 3aBEJCHUSIX U HAYYHO-HCCIIEI0-
BaTeJIbCKUX MHCTUTYTax Kazaxcrana, Poccun u Monronuu.

Kaxxaplii 4eoBeK yHUKaIEH MO0-CBOEMY, O0JIajaeT TOJbKO MPUCYIIUMHU eMy KadecTBaMu. [lomu-
MO BBICOKOTO MPO(ECCHOHANN3MA, UCKITIOUUTEIBHOW OTBETCTBEHHOCTH, MPHHIUITUAIBHOCTH CIIEyeT
OTMETHUTH €r0 TIYOOKYIO MOPSA0YHOCTh, aKaJeMUYECKYI0 HHTEIUIMTEHTHOCTD, HE3ayPsIHYIO HHTEI-
JICKTYaIIbHOCTb, MPEJAHHOCTh JIPYKOE M YETKYIO0 TPAXKAAHCKYI0 TOo3uIuio. OH 00U pUpoy, ObLT
3as117I6IM OXOTHHUKOM.

Kyansim Kabunenosuy - YenoBek ¢ TBEPABIM HPaBCTBEHHBIM CTepKHEM. Penkoe yrmopcTBo B Ha-
YUHBIX CIIOpax U JAUCKyccusiX ObLIo mpucymie eMy. OH ObUT HEMPEB30WICHHBIM HACTABHUKOM [T MO-
JIOJIBIX IIPENOIAaBATENEH, COUCKATENEH, ACIUPAHTOB U JIOKTOPAHTOB.

3a cBou TpyoBbIe 3aciyru akageMuk AOyos K.K. 011 Harpaxaén menaibio «Epen eHOeri yiminy,
HarpyJHbIMU 3HakaMu «OTiauyHHK oOpaszoBanusi PecriyOnmkn Kazaxcrany, «llodeTHbi paOOTHHK
obpazoBanust Pecniyonmkn Kazaxcran», «3a 3acinyru B pasputun Hayku Kazaxcran», «[lodeTHblit pa-
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ootauk Kazaxckoro arporexnudeckoro ynusepcutera um. C. CelidymumHa», ormeded [lodeTHsiMu
rpamotamu [lapnamenta PecnyOnuku Kazaxcran, Munnctepcrsa oOpa3oBanust U Hayku PecnyOnuku
Kazaxcran, MunmcrepcTBa ceiabckoro xossiictsa PecyOnuku KazaxcraH, mapTHHHBIX U COBETCKHX
opranoB u z1p. OH sBrsuics obnagareneM ['ocynapcTBenHoro rpanTa «Jlydmmii npemnogaBareib By3ay
(2012r.).

VYcnexu v TOCTHXKEHUSI B TPYIOBOM M Hay4HO-TIEIarornyeckoit aestensHoctu Kyansima Kabune-
HOBMYA CTaJl BO3MOXXHBIMU OJarojapsi HaAEKHOMY ThUTy W moaaepkke cynpyru [anun Kabunenos
HBl. BMecTe oHM BocnuTany mpeKkpacHbIX AeTeil: AByX cbiHoBed Hypmana m [lanuspa, nous BynOyi.
O0a cpIHa - KaHAUJATbl SKOHOMHYECKHUX HaYK.

VY3ke MoUTH MoJIToAa MUHYJIO ¢ TeX mop, Kak Kyansim Kabunenosuu ymén u3 sxuznu. Ho namste
0 HEM OepexHO XpaHHUTCs cpean Hac. Mbl Oynem nomuuTh Kyanbima Kabuaenosuya, Kak HCTHHHOTO
MaTpUOTa HAyYHO-IIEJarOTHYecKOro TpyAa, BUAHOTO OpraHu3aTtopa o0pa3oBaHusl, KPYIMHOTO YYEHOTO,
TAJIAHTIMBOIO METOJMCTa HAYYHOTO HCCIEI0BAHUS, MyIPOTO HACTaBHUKA, HACTOSIIECTO TPasKAaHUHA,
MOPSAJIOYHOTO U MHTEJTUTEHTHOTO YeJIOBEKa.

Ilpeoceoamens Ilpasnenus HAO «Kazaxckuit acpomexnuyecKkuil
yuusepcumem um. C. Ceiigpynrnunay

K. K .Aiimyzanos

Pexmop I'ymanumapno-mexnuueckoit akademuu
A. M. Awonoe
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«C. CEU®YJIJINH ATBIHJIAFBI
KA3AK AT'POTEXHUMKAJIBIK YHUBEPCUTETIHIH
FBIJIBIM XABAPHIBICBI» ’KYPHAJIBIHIA FbIJIBIMA
MAKAJIAJIAPIBI JKAPUSITTAYFA KOUBLIATBIH TAJIATITAP

«C. Cetipymmun ateingarbl KasATY feutbiM XaOapuiblChl» FHUTBIMU SKYPHAJIBI
1994 xpinnan Gepi mbiFagsl. «C. Ceiipyaaun atbinaarsl KasATY reuibiM Xabap-
LIBICKI» KypHAIBI Kesieci OarpITTap OOMBIHINA MaKanagap KaObLIIal Ibl:

- buonorus FeuTBIMAApHI;

- TexHuka FpUIBIMIAPHI;

- Aybul mapyambUIbIFbl FEUTBIMAAPHI;

- DKOHOMMKA FBUIBIM/IAPHL;

- 'ymanuTapasIK FRUTBIMIAp kKoHE OUTiM Oepy;

- Man gapirepiiri FbUIBIMAAPHI.

Makananapoul pecimoey mapmioi
«C. Ceitpymmun ateiaaarsl Ka3ATY reuteiM XabapiibiChl» dp TOKCaH cailbiH 1

pet mbiFapbeuiaabl. bip aBropra Oip KypHaiga Oip >KapusjiaHBIM FaHa PyKcaT eTUIedl.

Maxanansiy Kypoliavlmul HcoHe 6e3eHoipinyi:

1. 90K

2. Makana artaysl.

3. Asrop(nap)asin TAO*

4. ABTop(J1ap)abIH KYMBIC OPHBI™**

5. Anparna )xapusiaHaThIH MaTepuan MaTiHiHIH TitiHzae (100-250 ce3 apanbIFbIH-
7).

6. Tipex ce3aep (9-10ce3/ce3 Tipkecrepi).

7. MaxaaHblH TOJIBIK MOTIHI:

- Kipicre;

- 3epTTey MaTepuallJaphl )KOHE dJ1ICTEMEC,;

- F32K nerisri 3epTrey HoTHKENEPI;

- aJIBIHFaH JEPEKTEP/Il TANKbLIAY KOHE KOPHITHIH/IBI.

8. OneduerTep Tizimi***

9 XapusananateiH Martepuan TimiHeH Oacka exi turgeri Tyiin (100-250 ces
apaJIbIFbIH/IA)

10. Anrpic (Oyn OeiM MaKalaHbIH TPAHT HMICHOEPIH/E NalbIHIAIFAaHBIH KOPCETY,
MaKaJaHbIH aBTOPBI OOJBIN TaOBUIMAaWTBIH, OipaK 3epTTeyyep *KoHE T.T. KYpPrizyre
KaTBICKaH OPINTECTepiHE AITFBIC ATy KaKeT OOJIFaH JKaF/1aiiia Kepek)

* ABTop(1ap)asiH TAO opKailChICBIHBIH )KYMBIC OPHBIMEH WHAEKCTENeA1 — BuTtas-
ckas A.B.!, [Tonomapesa H.1.2, AnteinOaeBa ['.K.3

** ABTOp(J1ap)AbIH KYMBIC OpHBI —l-AJMAaThl TEXHOJOTHSUIBIK YHHUBEPCHTETI,
050012, Anmartst K., Tene 6u kemreci, 100, Kazakcran PecriyOnukachl, aBTOpIBIH dJIEK-
TPOH/IBI MOIITACH (e-mail)

2 MeMIIeKeTTIK FhUIBIMU-TEXHUKAJIBIK capanTaMa YITTRIKopTanbiFbl, 050026, Ax-
MaThl K., beren6aii 6ateip kereci, 221, Kazakcran Pecrrybnukacer.

3 «C.Ceitpynnun at. Kazaxk arporexnukansik yHuBepcureTi» KeAK, 010011,

217



C.CEM®OYAAVH ATBIHAATE KA3AK ATPOTEXHVKAABIK YHUBEPCUTETIHIH, FBLIABIM XKAPIIBICH Ne 4 (107) 2020

Hyp-Cynran k., XKenic nanrbuisl, 62, Kasakcran Pecrrybnukacer.

Maxana mazmynst mypainsl

Makaiia aBTOPJIBIK 3€pTTeyJIep HOTHXKEJIEPIH KOPCETETIH TYMHYCKa MaTepual-
JaH FaHa TYpybl ThUic. MaKajnaHbIH HETi3ri Ma3MYyHbBIH amateiH aHgatnazaa (100-250
CO3 apaJbIFBIHJIA) JKOHE MAaKaJIaHbIH KOPBITHIHJIBI OOJIriHIEC 3epTTey HOTIKEIEPIHIH
YKAHAIBIFBIH, OJIAPABIH MPAKTUKAJIBIK MaHBI3IBUIBIFBIH KOPCETY KaKeT. AHJATIa MEH
TYHIH apachIHIaFbl albIPMAIIBUIBIK — aHJATIIa MaKajJaHbl TyTacTail KbICKAIla CHITaTTa-
ca, aJl TYWiH]Ie FRUIBIMU 3ePTTEYJIEPAiH KbICKAIIa KOPBITHIHBICH KAMTHLUIAIBI.

Kapuananamuin 2elnplmu maKananapza Kousliamsli He2i32i maianmap

KapusutanplM YIIIH Ka3zak, OpbIC, aFbUIIBIH TuUlAepiHiH Oipinge 13-15 OGer
KOJIEeMIHJIeTI MakKajamap KoJpka30achl (CypeTrrep MEH KecTelep/i Koca aiFaHja)
KaObuianaasl. Matin Microsoft Word penakropeiaaa, Times New Roman mpudtinig
14 emmemimen, Oip HHTEPBAJIMEH TEPLITY1 THIC.

MaoTiH Keseci ajlaH eNmeMIep/IiH CaKTay apKbUIbl 0aChUTY KepeK: JKOFapFbl )KOHE
TOMEHT1 —2 CM, COJI k9He OH — 2 cM. Ty3eTy— eHi OoiibIHIIa (KOITipy/Ii aBTOMATTHI KOO
apkpubl). XKonapaneik uatepBai — 6ipey. XKana xon — 1,25.

[TapakTbiy coun >kak xoraprbl OypeimbiHaa OOXK Koibuiaasl. TemeHipek — Oac
opINTepMEH MaKaJIaHbIH aTaybl,TOMEHIpEK Oip MHTEpBAJaH COH OH JKaK IIETKe Kapani—
KypCHBIIEH aBTOP(J1ap)bIH Teri (5 KOCaJIKbl aBTOPIaHAPTHIK eMec), Oip K01 TOMEHipe
KYWUBIMHBIH (YHBIMJAPJBIH) aTaybl, YTIp apKbUIbl KajaHbl, €JIIHATAybIH (IIETEIiK
aBTOpJAp YIIIH) KOpceTy Kepek. Opi Kapail Oip »oijgaH Kelin angatna moaTii (200-
250 ce3 apalIbIFBIHIA) XKOHE KApUSsJIAHATBIH MaTepHall MOTIHI TUTIHAE TIPEK CO3/Iep
(9-10ce3/ce3 Tipkeci) opHAIACTHIPHLIALI. Tarel Oip KOJJIaH KeHiH MaKaJIaHBIH HET13T1
MOTiHI OPHAJIACTHIPHLIA B

- Oyn Geximze 3epTTeyre HEeri3JeNireH Heri3ieMe KOHE OFaH KaThICThI OYypPBIHFBI
KYMBICTAp HAKTHI CUIATTATy KEPeK, COHJai-aK HAaKThl CypaKkTap HeMece Ooikamaap
TYKBIPBIMIAPBI KENTIPUTY KEPEK;

- MaTepuagap MEH 3epTTeysiep ojicTeMeci OelliMiHIe OJiCHAMANBIK EpeKIle-
JiKTepiHe KipMel MaiJaiaHbUIaThIH 9/11CTEP KhICKAIIIA CUTTATTATYbI K&KET, €H MaHbI3bI
HOTIDKEJEp/Il aran oTy Kepek. Kaker OoJyiFaH >KaFjaiiia HEeri3ri IKCIEePUMEHTTEPIIH
MBICAJIZIAPBIH KETIPY KEpeK;

- F3X 3eprreynepiniy Herisri HoTkenepi OeniMiHAe MaKala MOHIH HaKThI
aHBIKTAy KaxkeT. HoTmkenep/i KpIcKalia, HEFYpJIbIM JKaJMbl TYCIHIIPY >KoHe/Hemece
Oonamrak 3epTreysepre apHajdFaH HaKThl YCHIHBIMIAPIBI KenTipyre Oonaabl. Auaii-
Ja penakropiap OoJamak 3epTTeyJIepAiH BIKTHMAal KOJJapblHA €MeC, YChIHBUIFaH
YKYMBICTBIH TiKeJIeH HOTHXKelepiHe KkoOipek Hazap ayJapaThIHABIFBIH €CTE YCTAY KEPEK;

- QJBIHFAH JEPEeKTep/l TANKbLIay >KOHE KOPBITBIHIBI 06JiMI allbIHFaH IKCIEPH-
MEHTTIK JEPEeKTep CUIATTaMachblHAH TYPYhI THIC, aHBIKTAJIFAaH 3aHJbUIBIKTapFa Ha-
3ap ayjaapa OTBIPHIN, Oip-OipiH KalTalaMalThIH KECTEJIep MEH CypeTTep KOCy Kepek.
HoTmxkenepai oTKeH makTa TYCIHAIPY YCHIHBUIAABI. TalIKbuIay 3€pTTeY HOTHUKEIEPIHIH
cUmnaTTaMachlH KalTanamaybl Thic. BeliMHIH COHBIH/Ia MaKallaHBIH Kipiciie 0eiMi 00ii-
BIHIIIA KOWBUTFAH CYPAKTBIH KayaOblH KAMTUTHIH HET13T1 KOPBITHIHBIHBI TYXKBIPhIMIAY
YCBIHBUIAIBI.

Opi Kapaii ogeduerrep TizimMi Oepinesi:
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- TYHn HYCKaJarbl Makaja TUIHJIET1 ojebuerrep (aFbUINIBIH TUIIHEH Oacka)
«REFERENCES) natplH TUTIHIET1 TPAaHCIMTEPAMACHIH/IA KEATIPLIC ],

- erep MaKaJia aFbUIIIBIH TUTIHJE 00JIca, OPBIC KOHE Ka3akK TUIIEpiHAeri aaeduet
KO3JIepl JIAThIH TPAHCIUTEPAIUSChIHIA Oepiei;

- erep MakaJia Kasak TiiHae 60sca, oHa Oyl Ti3iM Ka3ak jKoHe JIAThIH TPAHCIIH-
TepanusIChiHIa Oepiiemi.

Makanana naiganaHbUIFaH oJeouerTep TiziMiHeH coH TyuiH (100-250 cesmen
KeM emec) KenTipiieai. Makaia opbIC TUTIHAC jKa3blIca, TYHIH — Ka3akK JKOHEe aFbUIIIBIH
TUIAEPiIHAC, erep MaKaia Ka3ak TUIIHJIE jKa3bluica, OH/IAa TYWIH — OPBIC YKOHE aFbUIIIBIH
TUIAEPIHAC, erep MaKaja aFbLIIIBIH TUTIHJIE JKa3bliIca, OHAa TYWIH — YIII TLJI/Ie, COHIaMl-
aK TIpEeK co3/ep Je YII Tuiae Oepinemi.

Erep motinge eckeprne 6ap Oosica, coHa HETi3ri MOTIHHIH COHBIH/IA, dJICOUET
TI3IMIHIH anaeiHAa, “EckepTne” TakpIpbIObl OpTaFa jKa3bLTaIbl )KoHE Oip KOJIIaH KeHiH
€CKepTIIe MOTIHI OpHAJIACa b, OJI CLITEMEINEP Ti31M1 OOMBIHIIIA KOFAPFBI MHACKC TYPIHIE
(mbicanbl, 1) Hemipieneni. Heri3ri MoTiHIeri cuiTeMe KOO KapillieH eMec, KOFapFbI
WHJICKC TYPIHET1 CAHMEH OelriIeHe/Il.

@opmynanap. Kaii G1p>K0NIbI )KOHE IIIKIKOJIIBI opMyIianap apHalbl peJaKTop-
JapchI3 cuMBoJIapMeH Tepityi tuic (Symbol, Greek Math Symbols, Math-PS, Math
A Mathematica BTT apnaiibl cuMBoOIapasl Koaaany pykcar eriieni). Kypama sxone
Kerxoabl popmynanap Microsoft Equation 2.0, 3.0 peakTopbIHBIH KOMETIMEH TOJIBIK
Tepinyi tuic. bip 6emiria — cuMBoJIIapMeEH, aJl eKiHII 0eiriH popmyiia peJaKTOPbIHBIH
KOMETIMEH TepyTe TUBIM CaJIbIHAIBI.

*E*D0ebuem mizimi. MoTiHIe akKmapaT Ke3JepiHe cinTemenep Oepinyl Tuic
(10 cintemenen kem emec, 25 ciiteMelneH apThIK eMec). KommanpliraH JepeKkKo3iep
tizimiage, KATY (www.kazatu.kz) calThIHIAFBI KOJ KETIM/II SJIEKTPOHILI FHIIBIMHU
aKmapart KOpbIHa ciiTeMeliep OOJIbII, oJ1apablH KeJaeMi Kajbl gepekkesnepaid 30%-HaH
KeM emec koHe onapasiH 50%-naH kem emeci Tompson Reuters IST Web of Knowledge
HeMece Scopus akmapaT KOpbIHAaH allbIHYbl Kepek. Herisri MoTiHHeH TeMeHipek (He-
Mece eCKepTIie MOTIHHIH acThIH/a) “OjebueT Ti3iMi~ aTThl TAKBIPHINIIA OpTaja OpHa-
JIAChII XKOHE Olp JKOJIaH KEeMiH HOMIpPJICHTEH JIEPEeKKe3ep Ti3iMi OuOInorpadusibiK
Tajantapra cad >ka3pUiaabl. Ti3iMHIH Oip myHKTiHE Oip akmapar Ke3i coiikec 0OoIybl
Kepek. AKmapaT Ke3jiepi cuireMmenepi TIK JKakiia imrHuaeri canmen (mbicanra [1]).
bubnmuorpadusineik cunarramanap ['OCT 7.1-2003-xe coiikec Ka3bUIbIN, MYKHUST
Tekcepiieni. Erep MaTiHzeri akmapart ciireMeci 6ipHelie peT KalTaiaHaTbH 0o0Jica, TiK
YKaKIIaHBIH 1IIIHAE OHBIH PETTIK HOMIpI (OMOIHOrpadUsIbIK Ti3IMAET] Kelecl PeTTIK
HoMmipci3 xoHe "Cou xepae" arTel cinTemeci3) kepcetineni. Erep 0ip akmapaT ke3iHiH
OipHele MaTepHUalapbIiHa CUITEY *kKacajica, TiK JKaKlia imiHae OeTTiH HOMIp1 kKa3blia-
ne1, MeicaniFa[ 1, 17 6.], Hemece [1, 28— 29 6.]. Onebuer Tizimingeri OubInorpadUusIbIK
cunarramaniap ['OCT 7.5-98-re coiikec KypacThlpbuiaibl. MplcanFa, cuarrama
peTiHe KON TaparaH — MakKaJia, KiTam, KOHQEpeHIIUs MaTepuaiaapbl, MaTCHTTEP KOHE
KAIIBIKTBIKTAFbI AJICKTPOHIBI pecypcTap Oepiiiei:

Tlepuoouxanvix bacvlivimoazvl MaKaianlap.

Axkcapos P. M., AlizukoB M. U., Pacynosa C. A. MeToJ1 KOTMYECTBEHHOTO OIIpe-
nenenus neykomusuHa // Bectn. KasHY. Cep. xum — 2003. — T. 1. Ne 8. - C. 40-41

Kiman:
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KypmykoB A. A. AHTHONPOTEKTOPHAsI U TUIOJIUIIUIEMUYECKasi AKTUBHOCTD JIEY-
OMH3HUHA.

— Anmarsr: bacray, 2007. — C. 35-37

Kondepennus matepuangapsl (ceMHUHAp, CAMIIO3UYM) MEH €HOCKTEep KUHAKTaphl
My OIMKAIHSIChI:

Abumynbauna C. T., CeinpikoBa I'. E., Opasbaesa JI. A. ®yHKunoHupoBanue u
pasBuTHE UHOPACTPYKTYPHI CaXapHOTo MPou3BoACTBA // IHHOBAIMS B arpapHOM CeK-
tope KazaxcraHa:

Martep. Mexnaynap. koud., Bena, Asctpus, 2009. — Anmatst, 2010. — C. 10-13

DnekmpoHObl pecypc:

Cokonosckuii JI. B. Teopust cuHTE3a CaMOyCTaHABIMBAOLIMXCS KYyJIAaUYKOBBIX
MEXaHU3MOB MPUBOAOB [DnekTpoH. pecypc]. - 2006. - URL: http://bookchamber.kz/
stst 2006.htm (yaaey mepsimi: 12.03.2009).

DNeKmpouHblil pecypc:

Cokonosckuii JI. B. Teopust cuHTE3a CaMOyCTaHABIMBAIOLIMXCS KYyJIauKOBBIX
MEXaHU3MOB MPUBOAOB [DnekTpoH. pecypc]. - 2006. - URL: http://bookchamber.kz/
stst 2006.htm (nata o6pamenus: 12.03.2009).

Makananelk oae0ueTTi naibiHAay OapbIChIHIA aBTOPJAPABIH TOJBIK Ti3iMi
KepceTutyi Tuic (6ack.).

Kecmenep maTin OoiibIHIIIa OpHATIACTHIPBLIA LI KecTenepiiH HoMipiieHyi cliTeMe-
Jep Tizimi OOBIHIIA JKY3€ere achlpblIaabl. KecTenepaiH HOMIPITiK TaKbIPHIObI KOO eMec
KapiIeH coJl )aK OOMBIHIIA TY3€TITyMEH Tepiiei (MbicalnFa, 1-kecte).

TakpIpBINITHIK aTaysl (erep 0oJica) COJI KOJJIa /1a, COJ KaK OOWBIHINA TY3eTUTyMEH,
KO0 eMec KapinmeH Tepiesi. Kecre ciiremeci KOt emec KapilieH, kakiaia Oepineti-
meicainFa (1-kecte). Erep kecre keneMi yiakeH 60sca, o1 0ejiek 6eTTe OpHATACTHIPBLITYbI
MYMKIH, aJI erep oTe KeH 0osica - ab0OMABIK OpUeHTaIHsI1a OepiTyl THIC.

Cypertep MaTiH O0libIHIIIA OpHATACTHIPbUIA B, CypeTTep HOMIpJIeHY1 clITeMenep
peTi OolibIHIIA KY3ere achipbutaibl. HoMipieHy TakbIpblObl KOO €MeC KapilmeH, opTa-
chl OOifbIHIIIA TY3eTUTyMeH (MbIcanFa, 1-cypet) Oepineni. TakbIpbINTHIK aTaysl (erep
0oJ1ca) co KOJABIH 631H]1e, HOMIPIIEHIIeH KeiiH (MbIcaiFa, 1-cypeT. Toyenainik...) xxa-
3pu1a/bl. CypeT ciireMeci KOt eMec KapilieH, JKakKiaaa Mbeicaira, (1-cyper) Oepinei.
Erep cyper dopmatsl ipi 6osca, on 6esek 6eTTe OpHAIACTHIPHUTYBI KaXKET, all 0Te KeH
OoJFaH kargaiga — ambOOMIBIK OPUHUEHTALIUAIAFBl O€TTe OpHaIacThIpbuIabl. Cypet-
Tep TYNHYCKaJaH cKaHepijeHreH Oomna amazsl (150 spi cyp rpamanmsichlHa) HEMece
KOMIIBIOTEPIIIK rpaguKkaMeH opblHAana anajsl. Erep witoctparust kejemi ipi OosFaH
xarnanna (daiin), cyperrepaid 6esex (GailyibH IEKTPOH B HYCKAChIH/IA OPHAJIACYBI
xeH. CypeTke OallIaHbICTBI aHBIKTaMaJIap CypeT acThbIHAa OOIyBI THIC.

Mominmen bipee:

- eK1JICH K€M €MEC TOYEJICI3 FAJIbIMIap MEH MaMaHap IbIH TAKBIPHINTHIK PEIIeH3HsI-
CBI;

- aBTOP TypaJibl MAJIIMET: Teri, eciMi, OKECIHIH aThl (TOJBIK), FRUIBIMU JTOPEKEC,
Jaya3bIMBbl, )KYMBIC OpHBI (YHBIM aTaybl, MEKEH-kKailbl( MHIEKC, Kajla, Kolle, Yif), MeM-
JIEKET), )KyMbIC HeMece Y TenedoHbl, moinTa ajapeci (e- mail);

- )KypHaJ/1a )kapusuiayFa 0achlTy KeHIHET1 TOJIeHY 11 pacTalThIH, KyXat. Tenem-
akbl kestemi C.Cetipymun ateianarsl KazATY apiH «FbuibivM Xabapiibich) xKeHIHIE.
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