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OLIEHKA 39®®EKTUBHOCTU AHTUTENNbMUHTHBLIX NMPEMAPATOB
NPU TENA3SUO3E KPYNMHOIO POrATOINO CKOTA

Konobkosa H.M. — kaHOudam eemepuHapHbIx HayK, oueHm KagheOpbi He3apasHbix bonesHel KOxHO-
Yparnbckoeo 2ocydapcmeeHHO20 agpapHo20 yHUsepcumema a.Tpouuk, P®.

B cmambe npedcmasrieHbl aHHble 06 OUueHKe aghghekmueHOCMU aHMu2ebMUHMHbIX rpernapamos
fpu mesi3uo3e KPyrnHo20 po2amoz20 ckoma. M3yyeHa cpasHumersibHas 3¢hgheKmuBHOCMb pPasnuYyHbIX
POPM MaKpOUUKIUYECKUX J1aKIMOHO8 [pomu8 meJisi3uo3a KpyrnHO20 po2amoeg0 cKoma. YcmaHoerieHa
abconomHas  9KCMeHCaghheKkmusHOCMb  aHmMue2esIbMUHMHbBIX — fpernapamos npomus 8036ydumernel
mens3uo3a. Ha meppumopuu YensbuHckol ornpedernieH sudoeoli cocmas 2efibMuHmos. Bo3bydumensamu
mens3uo308 sesistomcesi dea suda 2enibMuHmos —Thelaziagulosa u Th. Skrjabini, npu amom 3apaxeHHoCMb
KpyrnHo20 poz2amoeo ckoma 8 omoesibHbix xo3siicmeax moxem O0ocmueamb 30 %. [lpu omcymcmeuu
JleyeHusi amoeo 3abosiegaHuUsl XUBOMHOE MOXem romepsimb 3peHUe, CHU3UMb rpueechl U Hadou MOoJsIoKa
u, Kak cnedcmeue, npexoespeMeHHO 8bibpakoeaHO U3 cmada. [ns nedyeHusi mens3uo308 y XUBOMHbIX
aKmueHO UCrob3yrmcsl fpenapambsl Ha OCHO8€ MaKPOUUK/IUYECKUX JlaKmoHos, npedcmasumersiem
Komopbix sensgemcs usepMekmuH 6razodapsi KomopbiM Habnodasiacb YCKOpPeHHasl peaeHepauust
rnospexoeHHbIX mkaHel anasa. OOHaKko OaHHble rpernapamal XU8OMHbIM 88005iM MOOKOXHO UU 8HYymMpu-
MbIWEYHO, a HedocmamKOM makux criocobos sierissemcsi 00cmamoYHO cunbHas boneesas u eocrnanumerib-
Hasl peaKkuusi y XXUBOMHbIX, Ymo co3daem O00nosHUMenbHbIU cmpecc-ghbakmop. B ced3u, ¢ amum napari-
nienibHO 6bifiu UCMO/b308aHbl HOBbIE aHMu2elbMUHMHbIE rperapambl 8 sude 800HbIX 3Myfbcull, obna-
Oarowue HemamouyudHbiM ceolicmeam. [NonyyeHHble OaHHbIE M0380/ISIFOM 3aK/IIOYUMb, YMO 8Ce UCMbIMaH-
Hbie coeduHeHus1 obiadarom 8bipa)keHHbIMU MPOMU8OME3UO3HbIMU cg8olicmeamu. OKCmeHcaghghekmus-
HOCMb UHBEKYUOHHbIX ¢hopm cocmasusia om 97,0 do 88,4 %.

Knoyesble crioga: mesnsasuo3, HemMamoObl, KpyrHbIU po2ameili CKOm, agepcexkm.

IPI KAPA MAN TENA3WNO3bl KE3IHAE FrEJIbBMUHTTEPIE KAPCbI MPEMAPATTAPAbIH
TUIMAINITIH BAFANAY

Konobkosa H.M. — eemepuHapusi fblribiMOapbiHbiH KaHOudamsbi, OHmMycmik Opan memiekemmik
aepap/ibiK yHU8epCcUMemiHiH XyKrnarbl eMec aypyrnap kagedpacbiHbiH doueHmi, Tpouuk K., P®.

Makanada ipi Kapa manlbiH Mesi3uo3biHOa 2efIbMUHMKE Kapcbl npernapammapobiH muimoirniaiH
baranay Oepexkmepi bepinzeH. Ipi Kapa MmandbiH Mensi3uo3biHa KapcCbl MakpoUuknli nakmoHAapObiH
apmypri ¢bopmanapbiHbIH casibicmbipMmaribi muimdiniai 3epmmendi. Tensa3uo3 Ko30bipFblmapbiHa Kapcbl
eeslbMUHmMmMepae Kapcel rpenapammapdbid abcomommi keH muimdiniei aHbikmandbl.Yensbi aymarbiHOa
eenlbMuHmmepdiH mypnik Kypambl aHbikmandbl. Tens3uo30biH KO30bIpFbiumapbl 2ebMuHmmepdid  exi
mypi-Thelaziagulosa xaHe Th. Skrjabini MeH wakbipbiiadsl, kelibip wapyawsbiisikmapda ipi kapa mManobiH
XKykmblpbinybl 30%-fa xXemyi MyMKiH. Byn aypydaH emdenmezeH xarlalida MandbiH Kepy Kabinemi
JKOFarbir, canmMmarbl MeH cymi a3alibir, COHbIH candapbiHaH mabbiHHaH Mep3iMiHeH GYpbIH XOUbITybl MYMKIH.
XKaHyapnapdarbl mensa3uo30bl emOey ywiH Makpoyukndi sfakmoHOapra HeaisdernzeH rpenapammap
bernceHOdi KondaHbinaodbl, OHbIH OKifi ueepmekmuH 605bin mabbinadbl, COHbIH apKacbiHOa 3akbiMdariraH Ke3
miHOepiHiH xeden peseHepauusicbl balikanosbil.

HeeenmeH, byn npenapammap xaHyaprapra mepi acmbiHa Hemece byrubikemke eHeisinedi XoHe
MyHOau adicmepdiH Kemwirniei )aHyapnapda KoCbiMwa cmpecc (hakmopbiH MyObipambiH XEeMKIlikmi Kyuwmi
aybIpCbIHy X8He KabbiHy peakuusicbl 6onbin mabbinadbl. OcbkiraH balinaHbicmbl napannensdi mypoe
Hemamuuuldmik Kacuemi 6ap cynbl 3Myrnbcus mypiHOeai xaHa 2ellbMUHmmepae Kapcbl npernapammap
KondaHbindbl. AfnblHFaH Marnimemmep 6apribiK CbiHanfFaH KocblibicmaplOblH alKblH mesia3uo3fa Kapcbl
kacuemmepi 6ap Oez2eH KOpbIMbIHObI Xacayra MyMKIHOIK 6epedi. UHbekyusnblk ¢hopmanapibiH KeH
muimainiei 97,0-0eH 88,4%-ra OeliiH Kypaobi.

TytiHdi ce3dep: mernsa3uo3, Hemamodanap, ipi Kapa mar, agepceKkm.

POTENCY ASSIGNMENT OF ANTHELMINTHIC DRUGS IN TELAZIOSISOFCATTLE

Kolobkova N.M. — Candidate of Veierinary Sciences, Associate Professor of the Department of
Noncommunicable Diseases. South Ural State Agrarian University ( Chelyabinsk, Russia).
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The article presents thedata of the potency assignment of anthelminthic drugs in the cattle telaziosis.
The comparative effectiveness of various forms of macrocyclic lactones against bovine telaziosiswere
studied. The absolute extensive efficiency of anthelminthic drugs against telaziosis pathogens were
identified. The species composition of helminths has been determined on the territory of Chelyabinsk region.
The causative agents of telaziosis are of two types of helminths — Thelaziagulosa and Th. Skrjabini,
meanwhile the contamination of the cattle in the individual farms can reach 30%. Because of the lack of
treatment of this disease the animal can lose its eyesight, reduce weight and milk yield and, as a result, be
prematurely culled from the herd. Drugs based on macrocyclic lactones, such as ivermectin, are actively
used for the treatment of telyaziosis in animals. As a result the accelerated regeneration of damaged eye
tissues was observed. But these drugs are injected subcutaneously or intramuscularly to the animals, and
the disadvantage of such methods is a sufficiently strong pain and inflammatory reaction in animals creating
an additional stress factor. In this regard the new anthelminthic drugs as the aqueous emulsions with
nematocidal properties were used at the same time. The obtained data are allowed to conclude that all the
tested compounds possessed the anti-bacterial properties. The extensivity of injectable forms ranged from
97.0 to 88.4 %.

Key words: telyaziosis, nematodes, cattle, aversect.

BBepeHue. Napa3utapHble 3aboneBaHUs KpPynHOro poraToro CKOTa HaHOCHAT OrPOMHbIA 3KOHOMU-
Yyeckui yepb xo3ancTBam, 0COOEHHO NMPOMBbILIFIEHHOrO TMNa. Beayluylo 3TMoNornyeckyto posrb nNpu 3Tom
urpaloT HemaTtofpbl, KOTopble OTHOCATCA K nogoTpsagy Spirurata. Ocoboe NonoXxeHWe cpeau HUX 3aHMMaeT
TEna3no3, BO3byauTenb KOTOPbIX Pas3BUBAOTCA C y4aCcTUMEM MPOMEXYTOYHbIX X03seB. PagukanbHbiM
MeToAoM O0pbObl C 3TUMW reNbMWHTO3aMMN OCTaeTCs NPOMUNAKTUKE, KOTOpasi OCHOBLIBAETCS HA 3HAHWM
3NU300TUYECKON CUTYaLMN, 3aBUCALLIEN OT NPUPOLHO-KINUMATUYECKNX YCITOBUMN.

Bopbby C MPOMEXYTOYHBIMM XO3sieBamMKu TeNs3un HeOOXOAMMO OCYLLECTBASATb MyTeM MOCTOSIHHOrO
NPUMEHEHNS NPOUNAKTUYECKUX U UCTPEBUTENBHBIX MEPOMPUATUSA. SHAYEHWE UX B PEryNIMPOBaHNA YNCTIEH-
HOCTU KaXKOow rpynnbl 300PUIbHBIX MyX HE paBHO3HAYHO. Tak, npodunakTmyeckue MeponpusaTusa Hambonb-
Wyt acpcekTnBHOCTL B 6opbbe ¢ Myxamu alOT B MOMELLEHMSAX, a ucTpebuTtensHble — Ha nactouwax. C
Lenblo YCKOPEHHOro pasBUTUS CKOTOBOACTBO B CTpaHe, BBO3 U3 3arpaHuLbl NNEeMeEHHbIX HeTenemn B nocTne-
pecTpoevyHoe BpeMsi MO3BOSUI B KOPOTKUMA CPOK HE TOSTbKO BOCCTAHOBWUTL NMOrOfOBbE, HO U YNYYLUNTL reHe-
TUYECKMe XapaKTepUCTUKN CKOTa. B TO e Bpemsl, XMBOTHbIe, NonaBLUMe B M3MEHEHHbIE YCrOoBUS, Hanbonee
YyTKO pearmpoBanu Ha NepemMeHbl U CTaHOBUNMCL Bonee BoCMpUuMYMBBIMUY K 3aboneBaHunsm [1. ¢.20 -23].

[na coxpaHeHUs1 reHeTUYEeCKoro MoTeHUMana XMBOTHbIX, YBENTMYEHUS] SKOHOMMUYECKUX MoKasaTenemn
CENbCKOXO3ANCTBEHHOIO MPOM3BOACTBA, Y4MTbIBasd OCOOEHHOCTM KnMMaTa u Hebnaronony4Hyl cutyaumio
pervMoHa Mo MHBAa3MOHHbIM OonesHaMm, Obina paspaboTaHa WHTErpypoBaHHas cucTema npoTMBOMNapasu-
TapHbIX MEPONpUATMI, KOTOopas Mo3BonMna JOBUTBCA MakCMMarbHbIX Pe3yrbTaToB, OCODEHHO B MSACHOM
ckoToBoacTBe [2. ¢.43-45].

MapasuTapHble 3aboneBaHus B permoHe nNpeacTaBrieHbl pasnuyHbIMU rpynnaMu, HO BCE e, OCHOB-
HOW SIBNAIOTCA reNbMUHTO3bl, OOHUMW U3 NpeAcTaBuUTeNen KOTOPbIX SABNATCA TEeNA3MOo3bl KPYNHOro pora-
Toro ckota [3. ¢.61-64].

lMpn OTCYTCTBUM NEYEHMA TEMNS3MO30B, CHMXKAETCA MSACHAs MOMOYHas NPOAYKTUBHOCTL KPYMHOro
poraTtoro ckoTa. borbHble XMBOTHbIE OKa3bIBAOTCH Ha ANUTENbHBIN CPOK nonycnensiMn. MonogHsik otctaeT
B pocTe W pas3suTun. BcregctBne OCMOXHEHUM LEHHbIE XMBOTHBbIE TEPSIOT 3pEHUE, B CBSA3W, C YeM
BblOpakoBbIBatoTCA. KnuHnyeckne npusHakm 3aboneBaHns HauyMHaOT NPOSABNATLCA B KOHLE MIOHA — Havane
MIoNs M JOCTUralT MakCUMarnbHOro pa3BuTUsS B aBrycte u ceHTabpe. 3aboneBaHne NpoTekaeT B TPy CTaamm
[4. ¢c.33-35].

B nepBon ctagmu nosiBNsieTcsa nerkoe crne3oteyeHne U3 BHYTPEHHEro yrna rrnasa u HesHauuTenbHasi
rmnepemMmnsi KOHbIOHKTMBBI, KOTOpas nNpuobpeTaeT cknagyaTocTb. Habniogaetca npunyxnocTb BEK, CyXeHune
3puTenbHONW LWenu BcreacTene cBetobossHW. NMpu nanbnaumMnm oTMeYaeTcs MeCTHOe MOBbIeHue Temne-
patypbl rnasa. TOKCWHbI, Bblaensemble TenasnusaMu, ycunusatT obwuin npouecc nopaxeHus rnasa. lMpu
OCTPOM TedeHun npouecca Yyepes 3-5 gHen KnNnHMYeckas KapTUHa OCMOXHAETCS, U HacTynaeT BTopas cTa-
ansa 6onesHn. OHa xapakTepmnsyeTcs YCUreHMeMm oTeka BeK, KOHbIOHKTUBbI, YCUITEHWEM CEePO3HO-CU3NCTOro
NCTeYeHNs, KOTOpoe NpuobpeTaeT CePO3HO-THONHBIM XapaKTep BCreAcTBUe BHeAPEHMS MUKPOMIOpbI naTo-
noruyeckuin npouecc. YyBCTBUTENMLHOCTb [Mas3a pes3ko MoBbilaeTcd. KOHBIOHKTMBA CUMbHO OTeYHa, C
MacnsHUCTbIM ©Oreckom. BbigeneHusi ckneuBaloT pecHuUbl U LWEepCTb MO NUHMM CcToKa. Pa3BnBaeTcs
BOCMAsieHNE KOXM BEK M HWKenexallen obnactn. BocnaneHne conpoBoxgaeTcs 4eckBaMauuen anuTenns m
BblNageHuem wepcTtn. B aton ctagum pa3sutusa 6onesHn 3aMeTHO obLlee yrHeTeHME XUBOTHOIO, MOHWXKe-
HWe anneTuTa, XBayka Banad. Bropas crtagus, kak n nepsasi, NPy XPOHUYECKOM TeyeHun DOnesHu MoXeT
OCTaBaTbCsl HEOMNPEAENeHHO Jonroe Bpems 6e3 BUaMMbIX U3MEHEHWI N NpeTeprneBaTb obpaTHoe passutue
npv neyebHom BMeLlaTenbcTee [3. ¢.61-64].

TpeTba cTagnsa 6onesHN xapakTepusyeTca fanbHenwunm ycyrybneHnmem naTonormvyeckmx ABfeHun.
OcobeHHO pesKo BbipaxkeHa cBeTOb0s3Hb, O YeM CBUAETENLCTBYET CNacTMYECKoe 3aKpbiTUe rMasHoN Lenw.
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Otek Bek ewe 6Gonblwe ycunueaeTcs. BolpaxeHa 6oneBasi peakumsi. W3 BHyTpeHHero yrna rnasa
BblOENsIeTCs THOMHbIN akccynaT. KOHBIOHKTMBA OTeYHas, opaHXeBO-KpacHas, cknagdyaTtas. MomyTHeHue
OxBaTblBaeT OOnblUYd YacTb POroBuULbl, MPUODOPETAaoLYI0 Cepbi, cepo — Oenbin UBEeT TEepSHLLYo
oKpyrnoctb. B LeHTpe 3payka obpasyeTcs A3Ba KOTOpask MOXET NMPUBECTU K NpOBOAEHMIO POroBuLbl Y
BbINaAEHUIO pagyXHoW 000NoYkM K xpycTanuka. [nas3 npuobpeTaeT KpacHbIi OTTEHOK BCINEACTBUE nepe-
NOMHEHUs1 KPOBbIO cocyfoB. [MasHoe s6MOKO CUNbHO BbINAYMBaETCHA. 3aMelleHne gedekta poroBuLibl
NPoONCXoaMT 3a CYET nponudepaunn KNeTok CcOOCTBEHHOM 000noYkM M 3a cuyéT aumddepeumaunm
MCTUOLMTOB C y4acTUEM KPOBEHOCHbIX cocyfoB. BcneacTteme Takux nponvdepatuBHbIX U 3KCCYAATUBHbIX
NPOLECCOB B POroBULLE XXMBOTHOE MOSMHOCTLIO TepseT 3peHue [4. ¢.33-35].

[nsa neyeHns TeNA3MO30B Y XKMBOTHbLIX aKTMBHO MCMOSMb3YHTCA NpenapaTtbl Ha OCHOBE MaKpOLMKITU-
YeCKMX NAaKTOHOB, NPEeACTaBUTENEM KOTOPbIX ABMSETCA MBEPMEKTMH. Bxoasawmi B kayecTse OENCTBYIOLLErO
BellecTBa BXOOUT B COCTaB MNpenapaToB, MPOTUB TENA3MO30B XMBOTHbIX, TakMX Kak MBOMEK, GanMek,
HOBOMEK, uBepcekT u ap. OgHako gaHHble npenapartbl XMBOTHbIM BBOAST MOAKOXHO UMW BHYTPUMbILLEYHO.
HepoctaTtkoM Takmx cnocobOB fABMSiETCA OOCTATOYMHO cunbHas 6GoneBast M BOCnanuTenbHas peakuus y
XMBOTHbIX, YTO CO34aeT OOMNOMHUTENbHbBIN CTpecc-hakTop, HabnwgaeTcs cynpeccuss UMMYHHOW CUCTEMBbI
XNBOTHbIX B TeYeHune 2-3-x Hegernb. K ToMy e, Cnonb3oBaHWe MakponuaoB Yy OONHbLIX XKUBOTHLIX 3anpe-
LLIEHO M Ha BbIBEAEHWE OCTaTKOB M3 OpraHm3ma XMBOTHOMO aBepPMEKTMHOB Heobxogmmo go 30 gHewn, 4To
CHMWXaeT peHTabenbHOCTb OT TepaneBTUYeckux npouedyp. [1oaToMy akTyanbHbIM OCTaeTCsi BOMPOC O
MECTHOM MPUMEHEHUN MaKPOLIMKINYECKUX NTaKTOHOB NPU NEYEHUUTENA3NO30B Y XMBOTHbIX [5. €.30-32].

Lenb pa6oTbl — cpaBHUTE 3D(PEKTMBHOCTb Pa3NMyHbIX (HOPM MaKpPOLMKIMYECKUX FaKTOHOB Mpu
TenA3no3e KpynHoro poraToro ckoTa.

Martepuanbl u mMeToabl uccrnenoBaHun. PaboTa BbLIMONMHEHA B XXMBOTHOBOAYECKMX XO3SIMCTBAX
Tpouukom, YBenbckom n YecmeHCKOM panoHoB tora YensabuHckon obractv, a Takke B nabopatopum Ka-
denpbl HesapasHbix GonesHen HOXKHO-YpPanbCKOro rocydapCTBEHHOrO arpapHoOro yHmBepcuteTa r.TpouLK.
ObbekTamn ncenegoBaHns 6bin MOMOAHSK KPYMHOMO poraToro ckota B Bo3pacTe A0 2 NeT, MHBa3pPOBaHHbIN
Tenasuosom (n=136). lpegmeT uccnegosaHu npenapatbl M3 PasfMyHbIX POPM  MaKpOLMKIINYECKMX
naktoHoB: ABukTuH, ABepcekT-2, Visepmar, HoBomek 1 BepMekTMH B cmecu ¢ npononucom. TepanesTu-
yeckyto 9PEKTMBHOCTL NpenapaTtoB Ha OCHOBE MaKpPOLMKIMYECKUX JTaKTOHOB MPOBOAMIIM Ha KOpOBaX,
WHBA3NpPOBaHHbIX TeNA3no3oM. OTOOP KOPOB MOPaXKEHHBLIX TENA3MAMU NPOBOAWMIM HA OCHOBAHWUW KITUHU-
YeCKOro OCMOTpa W BbISBMEHUS KEPTAOKOHBLIOKTUBUTOB. [1ns MOCTAHOBKM OKOHYaTEMbHOro AvarHo3a Ha
TEnA31o3 KPYNHOro poraToro ckota 60MnbHBIM XUBOTHBIM MCMOMNb30BanM MeTog 06HapyXeHUs reNbMUHTOB B
CMbIBax M3 KOHbIOHKTUBANBHOW NOMOCTU. [N 9TOro B KOHBIOHKTMBAIbHBIA MELLOK NoA TPeTbe BEKO rnasa
BBOOWNN CMPUHLUOBKOW MO4 YMEpeHHbIM gaBneHuem okono 50 mn 2-3% BoagHoro pactBopa OopHOM
KMCnoThl. 3aTteM, yaepxuBas rorioBy B 6OKOBOM MOMOXEHUN, COOMpanu BbITEKAIOLLYHO XUOKOCTb B YEPHYHO
KIOBETY, B KOTOPOM XOPOLLO NPOCMaTpMBanmChb xmBble Tensasun. OT6op Tenasuni npoBoannmM B Yawkm [etpu
C nocnegyowen MUKPOCKONMen Ans onpegenexHvs Bnaa napasvra ¢ UCnonb3oBaHMeM MUKpockona buonam
(x10). lMocne NOCTaHOBKM OKOHYaTeNbHOro AuvarHo3a Hamu Obinn CAHOPMUPOBAHLI TPYMMbl XKUBOTHBLIX MO
NPUHLMNY aHanoroB No 6 KopoB B kaxaon. C nevyebHOM Lenblo NPpOTUB TENA3MO3a KPYMHOro poraToro ckota
NpUMEHANN NpoTMBOMNapasnTapHble npenapatbl: 1 rpynne npumeHsnu AGUKTUH, B rpynne 2 ncrnonb3osanm
ABepcekT -2, 3-ei rpynne npumeHunu Misepmar, 4-ou rpynne ncnons3osanu — HoBomek, npenapaTtsbl Bcex 4
rpynn Obinn B BUAE NOOKOXHbIX MHBEKUMIA U BBOAMNMCH B fo3e 1 mn Ha 50 kr macchbl Tena XnBoOTHOro. 5-on
rpynne KOpoB C TENA3M30M MCMbITanu ONbITHOE CPEeACTBO MECTHOrO AEWCTBUS, CoAepXKallee NBEPMEKTUH 1
npononnc B cooTHoweHun 1:1 n 6-as rpynna KOHTPOrbHasi KOTOPOW NPUMEHSANN OANCTUNMPOBaHHYIO BOAY.

O PEKTUBHOCTL NPUMEHEHNST UHBEKUMOHHbIE (POPMHA OCHOBE MAaKpOLIMKITMYECKUX NAKTOHOB Mpu
Tena3no3e KPynHOro poratoro CKoTa OLUEHUBamnun no yryyleHno obLwero COCTOSHNS XMBOTHOMO, OTCYTCTBUE
BOCManeHvn, a Takke Mo pesynbTataM WCCNefoBaHWsi CMbIBOB MOPAXEHHbBIX FMa3 nocrne npuvMeHeHus
npenapaTa Ha OnbITHbIX XNBOTHbIX Yepe3 10 gHen. [Insa onpeaeneHns 3KOHOMUYECKOro yuepba, NPUYMHEH-
HOro TENA3MO30M KPYMHOrO poratoro CKOTa U 9KOHOMUYECKON IPPEKTUBHOCTU NPOBEAEHHBLIX MEPONPUATUMN,
ucnonb3oBanu obwenpuHaTele metoabl K.b. buawesa, U.W. MNycnasckoro (1996).

Pe3ynbTaTthbl nccnegoBaHum.

B nepuopg npon3BOACTBEHHbIX UCMBbITAHUA B XXMBOTHOBOAYECKUX XO3AMCTBaX TPOMLIKOM, YBENbCKOM 1
YecmeHckom panoHoB. Ob6cnenosarve nposoaunnu B 2020 n B 2021 rogax B Tpex ryprtax ¢ pa3HOBO3pacT-
HbIMW XMBOTHBLIMW. YCTaHOBMNEHO, YTO 13 136 BbiNnacarLUMXCs ronos Tens3no3 sctpedancs y 18 XMBOTHbIX
(3U — 13,2%). BbicokonHBa3MpoOBaHHOW FPYNMNoON OKasancst MOJIOOHSIK 0 2 neT, cpean Kotopbix 58,8 %
cTpaganu oT TeNs3no3a B OTNINYME OT B3POCIIbIX XXUBOTHbIX. TeyeHne 3aboneBaHnst XxapakTepu3oBarnoch Kak
OOHO TaK M ABYCTOPOHHMM MopaXeHuem rnas. Tak, n3 18 ronoB OQHOCTOPOHHEE WHBA3WpoOBaHWe Obino
oTmeyeHo y 16 ronos (89,0%), asyctopoHHee — y 2 ronos (11,0%). B meHbluen cteneHn nHBasnpoBancs
CKOT pacnonoXeHHbIX B TPOMLKOM, YBEMNbCKOM palloHe MOABEPraBLUMXCA CUCTEMATUYECKUM NpOoduniakTu-
yeckum obpaboTkam, B gaHHOM cnyvae OBYXCTOPOHHEE MOopaKeHwe rmna3 Habnoganocb TOMbKO y ABYX
rofIoB B3POCHbIX XXMBOTHbIX.
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Onpepensiny BMA No4 CBETOBOW MUKPOCKOMMEN C UCMONb30BaHMEM MUKpockona buonam yBennyeHune
*4, *10, MHTEHCUBHOCTb MHBA3UKN cocTaBuma OT 3-8 3K3EeMMASPOB Y KaXOoro >XMBOTHOIO, JINMYMHKU XKEenTo-
BaTO-CEPOro LiBeTa C NOMepeyHon UCHEPYEHHOCTbIO, YTO XapaktepHo ans T. rhodesi menkve HemaTonpl,
AnuHom ot 1 0o 2 cm.

[nsa ucnbiTaHns BblleyKkasaHHbIX npenapaToB Obino BbigeneHo 18 ronoB KpymHOro poratoro ckota
BOonbHbLIX TENA3MO30MN3 HUX ObINO CO34aHO 3 OMbITHLIE TPYMNMbI XKUBOTHLIX MO 6 ronoB B KaXaon. XKUBOTHbIX
duKkcupoBanM B chneunanbHOM CTaHke BO M30exaHue TpaBMUPOBaHWS pabodero nepcoHana, 3aTtem
NpoBOAWMAY CreayLwmne MaHUNynALni;

C 1-om no 4-0 onbiTHble rpynnbl: ABukTUH, ABecekT-2, MBepmar, HoBomek BBOOUNN XUBOTHBIM C
cobntogeHnem npasui acenTMKU OAHOKPATHO MOAKOXHO B 06nacTb npeanneybs TpeTh Wen B 4o3e B Aose 1
M Ha 50 Kr Macchbl >XMBOTHOTO.

5-4 onblTHaa rpynna: 3KCNepuMEHTanbHOE OMNbITHOE HEMaTOAOUMOHOE CpPencTBO Ha OCHOBE
MBEPMEKTMH WM MPOMOSIMC B COOTHOLUEHUW, BBOAWIIN XUBOTHbIM BHOCUIIM B 0Obeme 1 MN B KaXabli
nopakeHHbIW rnas, Nocne 4Yero BEKN CMbIKanu U cnerka MaccupoBanu B TedeHune 2-5 cekyHa (OAHOKpaTHO).

6-9 KOHTpOMbHas rpynna: >WBOTHbIM 3TOM T[PyMNMNbl B KOHBIOHKTUBAmNbHbIA MELUOK BBOAWUNN
OUCTUNNMPOBaHHYIO BOAY.

Mocne obpaboTKN XXMBOTHbLIX BbllLEeNepeYnucrieHHbIMU CoOeaUHEHNSMN C HeMaToA4OLUMAHLIMU CBOWCT-
BaMu B TeYeHMe Bcero nepuoga HabnwogeHun (gecsatu cytok). Yepes 10 aHen nocrie BHECEHUSI aHTreNb-
MWHTUKOB NPOBOAMMN MPWXKU3HEHHYIO AMArHOCTUKY. [Ns 3TOro B KOHBIOHKTUBANbHbLIN MELIOK Nof TpeTbe
BEKO rnasa BBOAWMMM CMPUHLOBKOW MOA YMEpPEHHbIM AaBrieHnem okoro 50 mn 2-3% BogHoro pacrteopa
BopHoI kncnoTel. 3aTem, yaepxvBasi ronoBy B GOKOBOM MONOXEHUW, cOOMpany BbITEKAIOLLYIO XUOKOCTb B
YepHyto KoBeTy. PedynbTaThl HabnoaeHnin otobpakeHbl B Tabnmue 1.

Tabnvua 1 — OddhekTMBHOCTL pasnnyHbIX HOPM MaKPOLMKIMYECKMX JTaKTOHOB NpU Tensasvose
KPYMNHOro poraToro ckota

pynna | HanmeHoBaHue Hosa KonunuecTtso KonunuecTtso SpdekTnBHOCT,
npenaparta npenaparta XVBOTHbIX, NHBa3NpPOBaH- %
(ron) HblX, (ron)
1 ABVKTVH (aBepTuH) 1,0/50 «kr. 31 5 87,911
2 ABepcekT-2 1,0/50 «r. 26 5 86,5+1,6
3 Meepmar 1,0/50 kr. 35 5 97,0+0,3
4 Hosomek 1,0/50 «r. 27 5 93,4+0,6
5 OkcnepumeHTansHoe | 1 Mn, Kannu, 30 5 100
CpencTBo B KOHBIHKTK-
(nBEpMeKTUH M | BanbHbIN MELLOK
npononuc 1:1)
6 KoHTponb JleueHne He 14 5 0
npoBoannu

M3 Tabnuubl 1 BUAHO, YTO JaHHbIE, NOMYYEHHbIE B XOAE UCCNEAOBaHWS, CBUAETENBCTBYHOT O NOMOXU-
TeNbHOW AMHaMuKe NPOTUB Tens3nmo3a C NpYMEHEHUEM UBEPMEKTUH-CoAEepXKallMX npenapaToB U BbICOKOM
BuounaHon aktmBHocTn. OHO He OKa3biBario OTpuUATENbHOrO OEWCTBUSA Ha OpraHvMam, obLiee COCTOsiHME
XMBOTHBIX Ha MPOTSIKEHMU BCEro OMnbiTa COOTBETCTBOBANO puanonormyeckum Hopmam. ABGCOMNIOTHbIM
HemaTogouuaHblM 3dekToM NpoTMB TendAsunm obnaganu npenapaTuBHble QOPMbl MAKPOLMKIIMYECKUX
NAaKTOHOB MECTHOrO MPUMEHEHNs BHE 3aBUCMMOCTU OT criocoba BHeceHus npenaparta. Yepes 10 gHen
nocrne BHECEHUS aHTreNbMUHTMKA MPU3HaKN KePaTOKOHBIOHKTMBUTA MOMHOCTBIO OTCYTCTBOBaNW, a >KUBbIX
TENSA3UN B CMbIBax C KOHbHOHKTMBAIbHbLIX MONOCTEN HE OOHapyXmMBanu.

N3 WHBEKUMOHHbIX (POPM HamBOnNbLUY0 IKCTEHCIPMEKTUBHOCTL NPOSBUAM MBEPMar M HOBOMEK
97,0+0,3 n 93,410,6 % cooTBETCTBEHHO. YyTb MeHee BbIpaXeHHbIM aHTUreNbMUHTHBIMU CBOWCTBaMMU
obnagann abuKTUH N aBepcekT-2, 3KCTeHCahdEeKTUBHOCTL KOTOpbIX cocTaBuna 87,9+1,1 n 86,5£1,6 %
COOTBETCTBEHHO. Y KOpPOB 5-0M OMbITHOW rpynnbl, KOTOpblE MOMy4yanu rneyYyeHne UBEPMEKTMHOM B CMeECU C
Npononncom Ha 5 geHb OTMeYanuch yny4yleHue MECTHOro COCTOSIHWME rnas, Crinma3nctble 06OoNoYkn ctanm
6regHO-po30BbIMY, YLINIO MOKPACHEHNE KOHBIOHKTUBBI, Crie30TeYeHne npekpatunock Ha 3 — 5 geHb. Y Bcex
ONbITHBIX rpynn Yyepe3 10 OHel XMBOTHbIX OTMEYarock YMEHbLUEHWE UCTEYEHWI U3 a3, B rpynne KOHTPOns
OTMEYEHO MPOrpeccMpoBaHNE KEPaTOKOHBIOHKTMBUTOB, Y ABYX KOPOB MpU3HaKM naHodTansmuTa.

3akntoyeHue. [laHHble, NOMyYeHHbIe B XOA4E MCCNeaoBaHWsi, CBUOETENbCTBYIOT O MOMOXUTENbHON
OVHaMuKe Tenss3no3a C MPUMEHEHVMEM MBEPMEKTUMH-COAEepXaluMx npenapaTtoB UM BbICOKOWM OGuoumnaHon
aKTMBHOCTM, NpoTuB Bcex BMaoB Tenasmn (100 %).

OKCTEHCAHEKTMBHOCTL CpABHMBAEMOrO npenapara NpoT1B TENS3UN KPYMHOro poraToro CKoTa Takke
Oblna goctatoyHo Bbicokon. OHO He OKa3biBano OTpULATENbHOrO AENCTBUS Ha OpraHmMaMm, obLiee COCTOsHUE

6
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XMBOTHbIX Ha MPOTSXXEHUN BCErO OfMblTa COOTBETCTBOBASO (hN3MOSIOTMYECKMM HOpMaM. Pe3ynbTaTbl ONbITOB
nokasanu, 4YTO BCE€ WCMblTaHHble KOMMNO3uuMu o06nadalT BbICOKMM HematogoumaHblM AeNCTBUEM B
OTHOLLIEHMM TENA3NNA.

ABcontoTHbIM adhdhekT Habnganu NpyM MCNonNb3o0BaHUM HOBbIX POPM MpenapaToB MECTHOro npume-
HeHus, copgepxaiyme neepmektnH 1% (10 mr n npononuc 10 mr). Takon cocTtaB npenaparta crnocobcTBoBarn
YCKOPEHHOWN pereHepauunmn NoBpexaeHHbIX TKaHen rnasa.

MoMnmo HenocpeacTBEHHOrO AEeNCTBUS npenapaTta B KOHbIOHKTMBANbHOM MeELLKe, pacnblfieHue npe-
napata B obnactu rnasa crnocobcTBoBano rmbeny NWYMHOK M MOMOBO3PErbIX FENMbMUHTOB, pacrnona-
raloLnxca Ha KoXe B UCTEYEHUsX [Ma3, YTo MMeeT npodunakTnyeckoe 3HadveHme. MIHbekunoHHble opMbl
npenapaToB Takke Nnokasanu BbICOKYH aKcTeHcadhdekTnuBHocTb oT 97,0 o 88,4 %.

YuntbiBas nobo4vHble OENCTBUSA 3TUX COEOUHEHUN, BMAMSIOWMX CUCTEMHO Ha OpraHu3m u BbipaboTky
YCTOMYMBOCTU Y TFENbMWHTOB, ANS NEYeHWUs Tensano3a Mbl PEeKOMeHOYeM MNpUMEHEHWEe MECTHbIX (PopM
npenapaToB aBepMeKTMHa.

[na obecneveHns 3alimMTbl KPYMHOrO poraTtoro ckoTa B NacTOMLUHbBIA Nepuog v NpounakTukn Tens-
31030B Heobxoanmo obpabaTbiBaTb XUBOTHLIX PeneneHTHbIMU CcpeacTBamMmu, OTMYrMBaloWUMN NepeHocHm-
KOB Tenasum — myx suga Muscaautumnalis.
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OLEEHKA HAMNPAXEHHOCTU MMMYHUTETA Y XXUBOTHbIX
NP NPUMEHEHMU BAKLIMHbI NPOTUB CUBUPCKOM A3BbI

Cywux B.FO. — kaHOuOam eemepuHapHbIX Hayk, 3as. omOesioM 3Mu300Mosio2u4ecKo20 MOHUMO-
pUH2a U OUeHKU puckos bakmepuaribHbix 6one3Hel xusomHbix, TOO «KasHUBW», 2. Anmamei.

Kanamoe b. — kaHOudam eemepuHapHbIX HayK, 6edyuwul Hay4Hblli compyOHUK omdesna
3MU300MOrI02UYECKO20 MOHUMOPUH2a U OUEHKU puckoe bakmepuarbHbix 6onesHel xugomHbix, TOO
«KasHWBW», e. Anmameil.

tOcynoe M.P. — HayuHbIl compydHUK omadesia 3nu300Mmosio2u4eCcKo20 MOHUMOPUH2a U OUEHKU
puckog bakmepuaribHbix 6onesHel xueomHbix, TOO «KasHUBW», 2. Anmamei.

Cubupckas s38a Ha meppumopuu KasaxcmaHa peaucmpupyemcs Ha npomsixxeHuu mMHoa2ux nem. Npu
amom cubupckol 51380l 3aboniegaem, Kak y KpyrnHbIl, maK u Meskul po2ambili ckom.

OcHosHbIM  MemoOoM npocbuiakmuku npu OaHHOU UHGbeKkyuu sensemcs  crieyugbpuyeckas
sakyuHayusi. Om kadecmea npenapamoe U fposedeHusi 8akyuHauuu XUBOMHbLIX 3asucum 3ru300mo-
oeuyeckas U anudemuoriocudeckas cumyauuu rno cubupckol si3ee 8 cmpaHe 8 UesioMm.

Llenbio uccnedosaHull 518M15710Ck U3YyYEHUE UMMYHOI02UHECK020 cmamyca y 8aKUUHUPOBaHHbIX,
npomue cubupkoU 5138kl XKUBOMHbIX, 8 Pa3fUYHbIX pe2uoHax pecrybruku.

Ans oueHKU UMMYHOI02UHECKO20 cmamyca y UMMYHU3UPOB8aHHbIX Cubupesi3eeHHOU eaKyuHoU
JKUBOMHBIX omobpaHbl U u3y4eHbl 0bpasubl CbIBOPOMOK Kposu. Npobbl cbiIBOPOMOK Kposu ombuparnu 8
cmayuoHapHoO Hebnazonony4yHbIX o cubupckol s38e MyHKMax 6 pasfu4YyHbIX peauoHax pecrybriuku.
lorny4YeHHble CbIBOPOMKU KPOBU Uccriedosarnu 8 peakyuu Hernpsmol eemazainiomuHayuu, MakpomemoOom.

lNposedeHHbIe uccredosaHusi rokasanu, 4mo y 95% umMmyHuU3uUpoeaHHbIX cubupesizageHHOU 8aKUUHOU
JKUBOMHbIX Yepe3 5 u 6 mecAyes rnocse gakyuHayuu ommeyaemcs Hanu4yue aHmumern K cubupesizaeeHHoMy
aHmueeHy. [pu amom, y 5% om obujezo yucna uccrnedosaHHbIX aHmumerna fosIHoOCMbO0 Omcymcmeosarnu,
a y 13,3% xueomHbix nocmeakyuHalbHble aHmumersia 0bHapyXue8atomcs 8 HU3KUX mumpax.

Knrouesslie criosa: sakyuHayusi, cubupckas sizaga, aHmumena, UMMyHUmMem, XUSOMHbIE.

ASSESSMENT OF INTENSITY OF IMMUNE IN ANIMALS USING VACCINE AGAINST ANTHRAX

Sucshshikh V.Yu. — candidate of Veterinary Sciences, Head. Department epizootological monitoring
and risk assessment of bacterial animal diseases, KazNIVI LLP, Almaty.

Kanatov B. — Candidate of Veterinary Sciences, Leading Researcher of the Department of
Epizootological Monitoring and Risk Assessment of Bacterial Animal Diseases, KazNIVI LLP, Almaty.

Yusupov M.R. — Researcher of the Department of Epizootological Monitoring and Risk Assessment of
Bacterial Animal Diseases, KazNIVI LLP, Almaty.

Anthrax has been recorded in Kazakhstan for many years. At the same time, both large and small
cattle get sick with anthrax. Thebasic method of prevention against this infection is a specific vaccination.
The epizootological and epidemiological situation of anthrax in the country as a whole depends on the quality
of drugs and the vaccination of animals.

The purposeof the research was to study the immunological status of animals vaccinated against
anthrax in various regions in the republic.

Methods and principles of research To assess the immunological status of animals immunized with
anthrax vaccine, blood serum samples were selected and studied. The samples of blood serum were taken
in stationary unfavorable for anthrax points in different regions of the republic. The obtained blood sera were
examined in the reaction of indirect hemagglutination, macromethod.
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The researches showed that 95% of animals immunized with the anthrax vaccine in 5 and 6 months
after vaccination hadthe antibodies to the anthrax antigen. At the same time, 5% of the total number of
animals studied displayed the complete absent of antibodies, and 13.3% of animals with the post-vaccination
antibodies are found in low titers.

Key words: vaccination, anthrax, antibodies, immunity, animals.

CIBIP XXAPACbIHA KAPCbl BAKLUMHAHbI KONAOAHY KE3IHAET
XAHYAPNAPOAFbl UMMYHUTETTIH KEPHEYNITIH BAFATAY

Cyuwux B.FO. — eemepuHapusi fbiribiMOapbiHbIH kaHOuOamsl, "Ka3f 3BU" XKLLIC, IHOemmaHyibiK MOHU-
mopuHe XoaHe xaHyaprapObiH bakmepusinbIK aypynapbiHbiH natda 6oy mayekendepiH baranay 6enimiHiH
meHeepyuwici, «"Ka3f 3BU" XKLLIC, Animamei K.

Kanamoe b. — eemepuHapus fbinbiMOapbiHbiH KaHOudambl, "Ka3fF3BM" XKLUC, IHOemmaHynbiK
MOHUMOPUHZ XoHe XaHyapriapdbiH b6akmepusisblK aypyrnapbiHbiH rnatda 6oy meyekendepiH baranay
beniMiHiH xXemeKwi FbinbiMu Kbidamemkepi, "Kasf3BU" )XKLLIC, Anmamebi K.

HOcynoe M.P. — mazucmparnm, "Ka3f3BU" )KLLIC, InHdemmaHyrbIK MOHUMOPUH2 XoHe XaHyaprapObiH
bakmepusinblK aypynapbiHbiH natda 6ony mayekendepiH baranay 66riMiHIH FbIfIbIMU  KbI3MEMKepI,
"Kasf3BU" XKLLIC, Anmamei K.

Cibip xapacbl KasakcmaH aymarbiHOa kerimezeH xblndap 6olbl mipkesin kenedi. Cibip xapacbiMeH
ipi kapa manda, ycak manda aybipadbl. byn uHgekyusiHbIH andbiH-anyObiH Hezidai 8dici — Hakmbl apHalibi
sakyuHayus. >Kannbsi endeei cibip xapack! 60lbIHWAa 3U300MOI02UsITIbIK XKOHE 3nuUOeMUOI02UsbIK Xardal
npenapammapObiH canacbiHa XOHe XaHyapriapFa eakUuuHauusi xypeidyee 6aulnaHbicmbl. 3epmmeydiH
Makcambl pecriybriukaHbiH mypii aimakmapbiHOa cibip xapacbiHa Kapcbhl 8aKUUHauyusaHraH xaHyapnap-
ObiH UMMYHOII02USIbIK cmamycbkiH 3epmmey 6o5bin mabbindbl. 3epmmey adicmepi MeH npuHUUnNmepi
Cibip »xapacbl 8akyuHacbIMeH UMMyHOarsnFaH xaHyaprapoblH UMMYHOI02USbIK XarFdalibiH barasay ywiHKaH
capbiCybIHbIH yrizinepi anbiHObI xoHe 3epmmendi. KaH capbiCybIHbIH CbiHamanapbl pecrybrukaHbIH apmyprii
eHipnepiHdeai cibip xapacbl bolbiHWa cmayuoHap/blK Konalckl3 MNyHKMMmepOeH ipikmesiHin maHdan
arnbiHObI. ArnbiHFaH KaH capbicynapbl mikesel eMec 2eMazaiomuHayus peakyuscbiHoa, mMakpomemooneH
3epmmendi.

XKypeaiszineeH sepmmeynep, cibipxapackbl eakUuuHacbl MeH UMMyHOanfraH xaHyapnapdbiH 95% —
aeakyuHayusi OaHkeliH 5-6 allemkeHCOH Ccibipxapacbl aHmueeHiHe aHmu OeHenepdiH natida 605ybIH
kepcemmi. CoHbIMeH bipee, 3epmmerizeH XaHyaprapObiH Xarrbl caHblHa WakKkaH0a KaHHbIH capbiCyblH-
Oarbl aHmMudeHeneponapobiH 5% — biHOamMOosbIFbIMEH XOK 605n0bi, an 13-biH 0a eakuuHauusidaH KeliHei
aHmudeHesnep memeH mumpriepoe 6onambsiHObIFbl aHbIKMasobi.

TyuiHOi ce30ep: sakyuHayusinay, cibipxapachi, aHmudeHesiep, UMMyHUMem, xaHyapsiap.

BeegeHune. Cnbupckas s3Ba Ha NPOTSHKEHMM CTONETU peructpupoBanacb He meHee 4vem B 200
CcTpaHax mupa, ¢ 3abonesaemocTtbto nogen o 100 Teicay cnyyaes B rog. Mo gaHHeim Pro MED B XXI Beke
cubupckasi si3Ba coxpaHsieT rnobanbHbIi Ho3oapean. Peructpupyemass B Hactosiee Bpemsi 3abone-
BaeMoCTb XMBOTHbIX 1 niogen Ha ypoBHe 900-1000 criyyaeB BbISBMASETCS B AeCATKax CTpaH He TOMbKO
adpo-as3maTcKoro permoHa, Ho U Ha TeppuTopusix EBponbl, AMepukn, ABcTpanum, 1 B Hanbonee pasBuUTbIX
ctpaHax — CWA, Kanage, ®paHumn, PuHnsHoun. B KasaxctaHe oduumanbHO cUBUPCKYO S13BY perncTpu-
pytoT ¢ 1935 r., B npoLuniom 6one3Hb nMena no4YTv NoBCEMECTHOE pacnpocTpaHeHue [1, c. 40].

B Hactoswee Bpems 60mne3Hb He MMEEeT LMPOKOro 3NUOEMUYECKOrO U 3MM300TUYECKOTO
pacnpocTpaHeHusi, HO PUCK BO3HUKHOBEHWS BCMbILLEK cOXpaHsaeTcs [2, ¢.127].

OfHov 13 rmaBHbIX NPUYMH TaKoW CIOXKHOW CUTYaLMM MOXHO CYMTaTb HanMyne MHOrOYMCIIEHHbIX cubu-
pes3BEHHbIX 3aXOPOHEHWI, YaCTb M3 KOTOPbIX MOKa OCTAeTCA He YCTaHOBMEHHbIMU. KpomMe Toro, B HacTosLee
BpeMsi BO BCex obnactsix pecrnybnuku 3apermcTpypoBaHO 3HaYUTENbHOE KONMYECTBO CTalMoHapHO Hebna-
rononyy4HbIX Mo cUbMPCKOM A3BE NMYHKTOB, a Takke MOYBEHHbIX cubrpessBeHHbIX o4aros [3, ¢. 349,4, c. 263].

Takke [ONOMHUTENBHOW Yrpo30M BO3HMKHOBEHMS BCMbILLKM 3ab0neBaHns CMOGUPCKOIM A3BOM SIBNAIOTCA
0CODEHHOCTU KnvMMaTa: OOunbHble OCafkW, pPa3MbiTUE MO4YBbI, MOBLILEHWE YPOBHS BOAbI U PO3NUB
Boaoemos [5, ¢.106].

M3BecTHO, 4TO BO3OyauTenb MHdekuun B. anthracis cyuwectByeT B AByX hopmax — BeretaTtuBHbIX
Knetkax u B cnopoBon ¢opme [6, c. 905]. B nouBe, B. anthracis 00OblMHO HaxoguTcsi B 9HAOCMOPOBOWA
doopmMe, OCTaBasACh XXM3HECNOCOOHOW B TeYEHNE MHOrMX gecatunetui [7, c. 933]. N3-3a BbICOKO NaTOreHHOro
Xapaktepa M BO3MOXHOCTU crnopoobpasoBaHus, B. anthracis cumTtaetca ocobo onacHom MHGEKLMOHHON
©onesHbto N oTHocuTeA K IV rpynne natoreHHocTy [8, c. 495; 9, c. 167].

B HacTosiee Bpems oTHOCUTENbHOE GnarononyymMe no cubupckom A3Be B cTpaHe obecneymBaeTcd
NPOBOAMMBIMU  €XErogHO Ccrneumnruyecknmmn npohnnakTMY4eCKUMn MeponpuaTUAMU, @ UMEHHO WMMYHU-
3aLmen XUBOTHbBIX.
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[nsa BakuMHALMM XUBOTHBIX B CTpaHax MPUMEHSAIOTCA pasnuyHble npenapatbl. Tak, npodunaktuka
cnbupckon a3Bbl Ha TeppuTopun Poccunckon depepaumm npoBoAUTCA C MCNONb3OBAHNEM XUBOW BaKLMHbI
Ha OCHOBe aTTeHyupoBaHHoOro wramma B. anthracis CTW-1 [10, c. 424]. 3a pybexom nuLeH3MpoBaHbl U
npumeHaTca xuMmnyeckue BakuuHbel — AVA (Anthrax vaccine ad sorbed, cuHoHum Bio Thrax, CLUA) n AVP
(Anthrax vaccine precipitated, Benukobputanus) [11, c. 222].

B KaszaxctaHe Takke npoBOAUTCA KOMMMEKC MMaHOBbIX MEPOnpUATUA NO NpeaynpexaeHuto
3aboneBaHnii CMOUPCKON A3BON, OCHOBHBLIM 3BEHOM, KOTOPbIX 4151 CENbCKOXO3ANCTBEHHBIX XMBOTHBIX ABSSI-
eTcs cneumdmyeckas npodunakTnka. BakunmHaumsa Ha CerogHsLWHWIA OeHb, SABMSAETCH OTHOCUTENbHON rapaH-
TMen nNpy nomnyyYeHum 6e3onacHOn MOMOYHON U MACHOM npoAdykumm. OCOBEHHO yunTbIBas, YTO B HacTosLee
BpeMSs nepef Cernbxo3npon3BoguTensMm CTpaHbl CTOUT CTpaTernyeckas 3agada yBenmyeHnst NnpoM3BoAcTBa
NpoAdyKTOB NUTaHMsI BbICOKOIo kavecTBa[12, c. 10].

Ona »MMyHM3auMn CenbCKOXO3AWCTBEHHbIX XXMBOTHbIX B Halen pecnybnvke NpUMEHST BaKuWHY
NpoOTMB CUBUPCKOW SA3BbI, M3rOTOBMEHHYO M3 WTamma 55-BHUVBBuM. AHanu3 snvM300TUYECKON CUTyaLum
nokasbiBaeT, YTO MNPOBOAMBLUASCA B TEYEHME MHOMMX OEeCATUNEeTUA MaccoBas BaKUMHALUSA XUBOTHbLIX
3HaYMTENBHO YMEHbLLMIIA YMCNO BCMbILWEK cnbrpckon A3BbIB Lerom [13, ¢. 34].

OpHako, B 2021 rogy B psge obnacten pecnybnviku 6bi10 3aperMcTpupoBaHo cpasy HEeCKOMbKO BCrbl-
LeK cMbupesisBEHHOW WMHGEKLMN, a MMeHHO:B BocTouyHo-KasaxcTtaHckon, TypkecTaHckon, KocTaHanckown,
CeBepo-KaszaxctaHckon n YKambblnckom obnacTsx.

lMpeononaraeTcs, YTO 3apaXeHue CernbCKOXO3SANCTBEHHbIX XMBOTHbIX CBA3aHO C HanNU4Mem MHOro-
YNCMNEHHbIX CUBUPEA3BEHHBIX 3aXOPOHEHWUN, ABMASIOWNXCA UCTOYHMKAMMN MHAIEKLMUN, a TakkKe HapylleHus B
npoBegeHnn cneumdmnyeckmx NPouIakTMYECKUX MEPONPUATUN.

PaHee wuccnenoBaHMs MO KOHTPOMO 3GPEEKTMBHOCTM BaKUMHALMK MPOTUB CUOMPCKOM $3Bbl Ha
TeppuTtopun Pecnybnuku KasaxctaH He npoBOgUIUCh.

Llenbto Hawen paboTbl SBNsNOChk onpeaeneHne apeKTMBHOCTb OAHOIO M3 IMaBHbIX COCTaBMSIOLNX
KOMMnekca NpounakTMyeckux MeponpuaTuiA Npu cMbMpPCKon A3Be, a UMEHHO - BaKLMHALMW.

MeToabl U MeToAblI UccneaoBaHMM [1na onpegeneHna UMMYHHOrO CTaTyca XMBOTHbIX B Pa3fUYHbIX
pervoHax pecnybnunku, BbIBOPOYHO Obiny B3ATbI NPOBLI KPOBM OT XXMBOTHBIX UMMYHU3UPOBAHHbLIX cMbupe-
SI3BEHHOW BaKUMHOW. [iNst akcnepumeHTa obpasupbl KpoBu Obinv 0TOGpaHbl OT KPYNMHOIro M MENIKOro poratoro
CKOTa B pasfM4YHbIX perMoHax pecnybnuki, a UMeHHO: B AKMOJIMHCKOM 0Onactu (CeBEpPHbIA PErMOH), B
KbI3binopamHcKon (UeHTpanbHbI permoH) n B TypkecTaHckoM obnactu (KkHbid pervoH). MMpobbl ans
nccrnegoBaHun oTbmpanu OT XMBOTHBIX TEX HACENEHHbIX MyHKTaX, B KOTOPbIX MocrnegHve natb fneT 6binm
3aperMcTpupoBaHhbl Criydaun BCrblllek cubnpesasBeHHON MHEKUMM.

Ot xmnBOTHBbIX Nocernka OnbrHka u cocegHero cena HukonaeBka MuxanmnoBCKOro CEnbCKOro okpyra
(c/o) ApwanbiHckoro pavioHa AKMONMHCKOM obnactu ans mccrnegoBaHum otobpaHo 120 obpasuoB KpoBw,
T.€. Mo 60 13 KaXkgoro HaceneHHoro NyHkTa, B Tom ymcne no 30 npob ot kpynHoro u no 30 npob OT Menkoro
poratoro ckota (Mpc). KpoBb OT XXMBOTHbIX B J@HHbIX HACEITEHHbIX MyHKTax oToMpanu yepes 5 n 6 mecsaues
nocrie NpoBeAeHMs BakLMHaUumn, COOTBETCTBEHHO.

B Kbi3binopamHckon obnacti oT XUBOTHbIX cena EHGekwn LLnenmHckoro paroHa otobpaHo 60 npob
kpoBu (no 30 oT Kpc 1 MpC) Yepes 4 mecsiLa nocrne MMMyHU3auuu.

B TypkecTtaHckon obnactu B 2 paioHax u3 3 ann3ooTornormyeckmx eguHnL nonyveHo 179 obpasuos, B
Tom uucrie 89 ot kpynHoro n 90 oT Mmenkoro poratoro ckota (ceno Ly6ap OppabacuHckuin p-H; cC.
KemekanraH un ¢ 1 mambip Tonebuckuii panoH), yepes 2 MecsiLa nocrne BakuuHaumm.

N3 Bcex npo6 KpoBM Momyyanu CbIBOPOTKY, KOTOPYI WCCRegoBanv Ha Hannyine npotmBocubupe-
SI3BEHHbIX aHTUTEN CEepPOSIOrMYECKMM METOAOM B peakummn Henpsamon remarrniotuHaumm (PHTA).

[na akcnepuMMeHTa MCMNonb30Bann AMArHOCTUKYM SpUTPOLUTAPHBIN CUOUPES3BEHHbIA aHTUIEHHbIN,
cyxon (pernctpaumoHHbin Ne PK-MMH-5Ne008938), npowussogctea PITI Ha TXB «KHUK3U wnm.
AnknmbeBay, Pecnybnuka KasaxcraH.

Ceponornyeckune wuccnefoBaHuMs NPOBOAWMMAN C  LIEMNBbHOM CbIBOPOTKOM KPOBM  BaKLMHUPOBAHHBLIX
XMBOTHbIX, MAKPOMETOAOM, COMTacHO YTBEPXKOEHHOW MHCTPYKLUMM NPOU3BOANTENS AMArHOCTUKyMA.

Pe3ynbTatbl uccnegosaHum B ycnosusx nabopatopun 6aktepmonornm npoBegeHo nccnegosaHne
CbIBOPOTOK KPOBW, OTOOPAHHLIX Y XUBOTHLIX, NPUHAANEXALMX YAaCTHOMY cekTopy c. OnbrMHka un c. Huko-
naeska MwuxainoBckoro c/o ApLuanuMHCKoro pamoHa AKMOnMHckon obnactn — Bcero 120 npo6 (no 60 w3
Kaxgoro nyHkta). CornmacHO npeacTaBfeHHbIM akTaM MMMYHM3auus KUBOTHbLIX B [JaHHbIX MOCenkax
npoBoAMMnack C NCMOMb30BaHMEM MpenapaTa «BakuuHa XuBasi xugkas npoTMeB CUOUPCKON S3Bbl KMBOTHbIX
n3 wramma 55-BHNMBBVM», Cepusa 10, KoHTponb 10, marotoBneHa 08.2020 r., npoussoacTtea HII1
«AHTUreH», Pecnybnuka KasaxcraH.

lMpoBeaeHHble nccregoBaHNs Nokasanu, YTo y OOMbLUIMHCTBA UCCIe00BaHHbIX XXMBOTHbIX, T.e. y 114
13 120 ronos unun y 95% (KpynHbid 1 MENKWMN poraTtbin CKOT) Yyepe3 6 n 5 mecsueB nocne MMMyHu3aLmu
CcMbMpesi3BEHHOW BaKLUUHOM OTMEYalTCs MOCTBaKUMHAambHblE TUTPbl aHTUTEN. Tak, Y KPYMHOro M MEerikoro
poraTtoro ckota cena Hukonaeska oHu cocTaBnaT 24,2+3,2 n 24,9+4,6, COOTBETCTBEHHO. Y XUBOTHbIX C.
OnbruHka, raoe B 2019 rogy 6bina 3aperMctTpupoBaHa BCrbillka CUBUPCKON A3Bbl, CPeAHUe TUTPbl aHTUTEN
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obHapyxuBatotcsa y KPC B npegenax 43,614,6, a MPC 29,64+3,7. OgHako, y 6 xuBOTHbIX (5% OT BCex
nccnenoBaHHbIX) OblnM NonyYeHbl oTpULaTenbHble pe3ynbTaThl, NpMYemM B 060MX HAaCENEHHbIX NMyHKTax 370
OTMEYEHO Yy KpYynHOro poraTtoro ckota. Kpome Toro, Huskve nokasatenu (1:8 u Huxe) BbisiBNeHbl y 16
XMBOTHbIX (13,3%), B T.4.: y 14 ronos B ¢. Hukonaeska u y 2 B ¢. OnbruHka.

PacueTbl cpedQHuUX KOmnekmueHbIX NOCTBaKUMHAmNbHbIX TUTPOB aHTUTen rnodaHHol obrnacmu (AKmo-
NNHCKOWM) NoKasanu, YTo Y KPYMNHOro poraTtoro ckota oHu coctaBnsanu 33,9 3,9, a y Menkoro poraTtoro ckota
27,25+4,15.

AHanornyHele MccneaoBaHns, NpoBeaeHbl ¢ 06pa3sLamMm CbiIBOPOTOK KPOBU KMBOTHbBIX, MOJTyYEHHBIMMU,
n3 TypkecTaHckon u KbidblmopaunHckon obnacten. VIMMyHM3aums B AaHHbIX obrnacTtax Obina npoBegeHa
nosxe, 4eM B AKMOSNHCKOMW, 8 UMeHHO: B KbI3bINOPANHCKOM B UIOHE, a B TypKecTaHCKOM B aBrycte Mecauax.
[na nmmyHm3saumm 6eina ncnonb3oBaHa «BakumHa xuasi xugkast NpoTMB CUBUPCKON s13Bbl U3 WITamMa 55-
BHUMBBMM pans cenbCKOXO3SIMCTBEHHbIX XMBOTHbIX», npomssogcTea "BIOTRON GROUP", Cepus 26,
KoHTponb 26, pata wuar. 02.2021 r., PK; T.e. 3abop npob kpoBu npoBeneH 4yepes 4 u 2 mecsua,
COOTBETCTBEHHO.

lMpoBeaeHHble nccnegoBaHMs nokasanu, YTo y 6 xnBOTHbIX (3,4%) 13 179 obcnepoBaHHbLIX NOCTBAK-
LWHanNbHble TUTPblI aHTUTEN He OBHapyXeHbl. Hanbonbluee KONUMYEeCTBO oTpULIaTENbHbIX Pe3ynbTaTos, T.e. 5
13 6 OTMEYEHO Yy MENIKOro poraToro ckoTa, U TONbKO B OAHOW npobe, Mony4yeHHOW OT KPYMHOro poratoro
ckoTa. Huskune nokasatenu aHtuTen (1:8 U HUXe) ycTaHOBMNEHbI Y 4 XMBOTHBIX, YTO cocTasnseT 2,23%.

B uenom B npoLecce nccrnenoBaHuin ycTaHOBMNEHO, YTO 8 OpdabacuHckom (c. LLlybap)u Tonebuckom
patioHax (c. KemekarneaH, c. 1 mambip) TypkecmaHckol obracmu nocTBakumHanbHble TUTpbl y KPC Obinn
pasnuMyHbiMU KM cooTBeTcTBOBanM nokasatenam: 30,413,6; 37,8+4,1 n 28,643,2, a y MPC oHu Obinn B
npegenax: 23,4+3,2; 35,314,8 n 26,0+2,1. MNpnuyem, Bo Bcex 3 panoHax nokasatenb TutpoB y KPC 6bin
Bbiwe, yem y MPC.

PacueTbl cpedHUX KOMeKmueHbIX NOCTBAKLMHAIbHBIX TUTPOB M0 OaHHoU obnacmu (TypkecTaHckas)
nokasanu, 4To Yy KpPYMHOro poratoro CkoTa OHW B npefenax 32,3 13,6, a y Menkoro poraToro ckota
COOTBETCTBYIOT 28,23 ,4.

Bonee BbICOKME MOKa3aTeNM MNOCTBAKUMHANBHOTO MMMYHUTETA YCTAHOBMEHbI Y >XUBOTHbIX B C.
EHGekwn LnenuHckoro parioHa Kbi3binopguHckon obnactn. Tak, y KpymHOro poraTtoro ckota MnocTBak-
UWHanbHble TUTPLI aHTUTEN cocTaBnanu 44,8+4,6, a y Mmenkoro oHn obHapyxmBanvch B npegenax 47,2+3,9.

3aknroyeHue NpoBeaeHHbIE ceponormyeckne UccrnefoBaHNsa CbiIBOPOTOK KPOBM MOKa3blBaKT, YTO U3
o6cnenoBaHHbIX 359 UMMYHU3UPOBaHHbLIX CUOVPEA3BEHHON BaKLUMHON XMBOTHBIX AKMOMMHCKOW, TypKecTaH-
ckon 1 KbeisbinopamHckon obnacter, KONneKTMBHbIE MOCTBaKUMHANbHbIE aHTUTENAa B BbICOKUX KOHLEHTpa-
unsax otmevatotrcs y 325 ronoB wunm y 90,5%. [lMonyyeHHble OaHHble CBUAETENbCTBYOT O Hanvyum
UMMYHUTETA Y OaHHbIX )KMBOTHbIX NPOTMB CUBUPCKON A3BbI.

Mpwn 3TOM, HU3KME TUTPbI aHTUTEN, (1:8 N HWXe) obHapyxeHbl B 20 npobax (16 ronoB B AKMOSMHCKOMN
n 4 ronosbl B TypkecTtaHckon obnactu), 4to coctaBnseT 5,6%, B Tom yucrne B 8 obpasuax, NonyyYeHHbIX OT
KPC nB 12 ot MPC.

Takke, cnegyeT OTMETUTb MNOMTHOE OTCYTCTBUE aHTuTen y 14 »unBOTHbIX UK 'y 3,9%, 60MbLWMHCTBO 13
KOTOPbIX COCTaBMSET KPYMHbIN poraTbii CKOT — 9 ronosB n 5 Menkum poraTbiid CKOT, B T.4.: MO 6 ronos B
AKMOMMHCKOM 1 TypKkecTaHckow 1 2 ronosbl B Kbl3blnopauHckon obnacrsix.

B uenom y 34 xnBoTHbIx unn 9,5% oTCcyTCTBYET MMMYHHas 3aliuta NpoTUB CMOUpPeA3BEeHHON MHMek-
LUUn, YTO MOXET SBNATLCA MMM MPOMYCKOM BaKUMHALUKU, UM UHOMBUOYANTbHON TONEPAHTHOCTBI OAaHHbIX
ocoben. lMonyyeHHble oTpuuaTenbHble pesynbTaTbl TPEOYOT NOBTOPHOrO OTOOpa ChIBOPOTKM KPOBU AN
OOMOSTHUTENbHBIX UCCIEeLOBaHUN.

CnepyeT OTMETUTb, YTO Y WMCCMEAOBaHHbIX >XMBOTHbIX AKMONMHCKOM M TypkecTaHCkon obnactemn
TUTPbl MOCTBaKUMHAMNbHBLIX aHTUTEN HE MMEKT 3HaYMTEeNbHbIX OTMAMYWMA, NPU 3TOM, Hambonee BbICOKUE
nokasartenu oTMeYeHbl y XNBOTHbIX B KbI3blnopauHckon obnactu.
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®YHKLUMNOHAIIbHAA AKTUBHOCTb ®OJUTUKYNAPHOIO SNMUTENUA U SNUTENNA
ANLIENPOBOAOB Y KOPOB MNMPU NEPCUCTEHUUN XKENTOIO TENA B ANHYHUKAX

Tezza A.A. — Ookmop eemepuHapHbIX HayK, rpogeccop kaghedpbl eemepuHapHOU MedUUUHbI
KocmaHalickoz2o peauoHanbHO20 yHUgepcumema umeHu A. balmypcbiHosa.

XacaHosa M. — dokmop PhD, cmapwuli npernodasamesnb KaghelOpbl 8emepuHapHoOU MedUUUHbI
KocmaHalickoz2o peauoHanibHO20 yHUgsepcumemaumeHu A.balmypcbiHosa.

SA6noukoea [.C. — Masucmp eemepuHapHbIX Hayk, rnpernodasamesib Kaghedpbl eemepuHapHOU
meduyuHbl KocrmaHaticko2o pesuoHaibHO20 yHusepcumema umeHu A.balimypcbiHosa.

B cmambe npusedeHbl pe3ynbmambl KOMMIEKCHbIX MOPGOMEmpPUYECKUX U UUMOMempuYecKux
uccnedosaHull [lUenpogodos8 y KOpo8 rpu MepcucCmeHUuuU Xeamoao mesa sudYyHukos. [NepcucmeHmHoe
xxenmoe mesio (IMXKT) ecmpeydanocs y 25 % XUu80MHbIX C HapyweHUeM 80crpou3sooumerbHol hyHKUuU. B
60% cny4yaes OHO obpasyemcs 8 rieeom suqHuke. Mopgomempuyeckue rnokasamesiu rnpago2o SUYHUKa
KOpo8 ycmynarm coomeemcmeyowum O0aHHbIM Pa3Mepos8 J1e8020 SIUYHUKa: OfluHa J1e8020 SIUYHUKAa
npesbiwaem Ha 7,6%, a wupuHa Ha 6 % borbwe nokazamersel rnpaso2o su4YHuUkKa. lNnowads yumonnaamsi
QONUKYNAPHO20 3rumMesusi 11e8020 SUYHUKA MeHblWe COOMmeemcmsyu,eeo rnokasamerss 8 rnpasoM Ha
19,29 %. lNnowadb si0pa onnuKkynspHo20 anumenus 1e8o2o ssudHuka Ha 19,31 % 6onbwe, YyeMm 8 rpagom.
B ponnukynspHom anumenuu npasoz2o fudvHuka rpeobnadaom sdpa menkoz2o pasmepa. [lpu TDKT s
AUYHUKax OMMeEYeHO CoKpaweHue obuwel monwuHbl cmeHKku oboux sduyernposodos. Kpome moeo,
U3MeHsiemcs yumomempuyeckue 0aHHbIe MOKPOBHO20 arumesus Auuenpoeodos: yMmeHbwaemcs rniowadb
npomonna3mbl U S0ep 3numenuoyumos roKpogHoeo anumenus neesozo (50,9+11,5 u 22,115,7, (MKM2)
P=0,001) u npasozo (38,6+10,1, P=20,01 u 17,141, (MKM2) P<0,05)). ®yHKyuOHarnbHasi aKmueHOCMb
MOKPOBHO20 anumerusi 1eeoeo stuyernposoda cocmasrnisem 0,440+0,090 (P<0,05) (om 0,254 do 0,636), a
npasozo — 0,448+0,06 (P<0,05) (om 0,280 do 0,624). B neeomsliyenpogode npeobradaom KpyriHbie
Krnemku ¢ KpynHbiMu sidpamu U 6onee 8bICOKOU hyHKUUOHanbHOU akmueHocmbio (510).

Kntouesble crioga: KOpO8bl, MEPCUCMEHMHOE XEeImoe meso SUYHUKO8, Aluernposod, hyHKUUo-
HalbHasi akmugHOCMb, 80CMPOU380OCMEO.

CUBbIPJIAPAbIH X¥MbIPTKAINbIFbIHOA T¥PAKTbI CAPbl AEHE NMAUOA BONYbIHOA
SOJUTUKYNAPNbIK ANMUTENNU XKOHE XX¥MbIPTKAXKOJIAAPBIHbIH SMUTENWIHIH
®YHKUMOHANOBLIK BENICEHANIT

Tezza A.A. — a.r.00kmopbl, Axmem baumypcbiHoO8 ambiHOarbl KocmaHal eHiprik yHusepcumemi,
semepuHapsibik MeduuyuHa kaghedpachbiHbIH rMpogheccopsi.

XacaHosa M. — PhD dokmopsbi, Axmem batimypceiHog ambiHOarbl KocmaHal eHiprik yHugepcumemi,
semepuHapsibik MeduyuHa kaghedpachlHbIH aFa OKbIMYyWbIChl.

S6noukosa . — 8.F. macucmpi, Axmem BalimypcbiHoe ambiHOarbl KocmaHal eHipik yHugepcumemi,
eemepuHapribik MeduyuHa kaghedpachiHbIH OKbIMYUWbICHI.

Makanada aHarnbik 6e30epliH Koprnyc rromeymMiHiH mypakmbliibiFbl 6ap cubipriapdarbl XyMblipmka
emki3ziwmepldiH Kypdesni MopchoMempusiniblK XoHe UUumoMempusisiblK 3epmmeynepiHiH Hamuxenepi
KenmipinzeH. AHanbiKk 6e30epliH mypakmbi capbl 0eHeci (PZHT) penpodykmuemi ¢byHKUUsCbI 6y3biriFaH
JaHyapnapoblH 25%-biH0a ke3decedi. 60% xardalida on1 con xaK aHasnbiKk 6e3de natda 6osadbl. OH xakK
aHarbiK 6e30iH MopghomempusisibIK Kepcemkilumepi cos xakK aHasblK 6e30iH muicmi enwemoepiHeH MeMeH:
cor xaK aHarnbik 6e30iH y3biHObIFbl 7,6%-0aH acalbl, an eHi OH Xak aHarsblK 6e30iH kepcemkiwmepiHeH 6% -
ra ken. Con xak aHasnblK 6€30iH onnukynanbiK anumenuliHi4 yumoriia3MmachiHbIH aydaHbl OH XakKmarbi
muicmi kepcemkiwumeH 19,29%-ra a3. Con xak aHanbik 6e30iH honnukynansiK anumenudliHiH S0pocsbi OH
)Xakka KaparaHOa 19,31%-ra ken. OH xak 6e3iHOe Kiwieipim sdponap 6acbimM. COHbIMEH Kamap, eKi
KYMbIPMKaHbIH KabblpracbiHbIH Karnnbl KanbiHObifbIHbIH memeHOeyi 6alkandbl. COHbIMEH Kamap,
XKyMbIpmKa cbiMOapbiHbIH UHMeapandbik snumenuliHi{ yumomempusinblK depekmepi e32epedi: con xak
(50,9+11,5 xoHe 22,115,7, (Mkm2) Pz0,001) xoHe oH xak (38,6x10,1, P=0,01 xoHe 17,1t4,1, (Mkm2)
P<0,05) snumenudiHiy npomonnasmMacbl MeH anumenuoyummeplid si0ponapbiHbiH aydaHbl a3asobl. Con
JKaK XKyMblpmKa emkKi32iwmiH uHmezpanobiK anumenudiHi{ ¢yHkyuoHanobl 6enceHdiniei 0,440+0,090
(p<0,05) (0,254-meH 0,636-ra OeliiH), an oH xak — 0,448+0,06 (p<0,05) (0,280-0eH 0,624-ke OeliiH). Con xakK
KyYMbIpmKa emkisaiwime yikeH sioponapbl 6ap xeHe ¢hyHkyuoHanobl 6erceHdinigi xorapbi (A10) yrkeH
)xacywanap 6acbiMm 6051a0kbl.
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FUNCTIONAL ACTIVITY OF FOLLICULAR EPITHELIUM AND OVIDUCT EPITHELIUM
IN COWS WITH PERSISTENCE OF OVARIAN CORPUS LUTEUM

Tegza A.A. — Doctor of Veterinary Sciences, Professor of the department of Veterinary medicine
Kostanay Regional University named after Akhmet Baitursynov.

Khasanova M. — Doctor PhD, Senior Lecturer of the department of Veterinary medicineKostanay
Regional University named after Akhmet Baitursynov.

Yablochkova G. — Master of Veterinary Sciences, Senior Lecturer of the department of Veterinary
medicine Kostanay Regional University named after Akhmet Baitursynov.

The article contains the results of complex morphometric and cytometric studies of oviducts in cows
with persistence of ovarian corpus luteum. 25% of animals with impaired reproductive function had persistent
corpus luteum (PCL) of ovarians. 60% of cases occurs in the left ovary. The morphometric parameters of the
right ovary of cows areinferior than that of the left ovary: the left ovary exceeds by 7.6% and 6% more in
width than the right ovary. The cytoplasm area of the follicular epithelium of the left ovary is 19.29% less than
that of the right ovary. Nuclear area of follicular epithelium of the left ovary is 19.31% greater than that of the
right ovary. Small nuclei predominates in the right ovary. With PCL of ovarians, the total wall thickness is
reduced in both oviducts. Moreover, the cytometric values of oviduct surface epithelium are changing:
decreasing the area of protoplasm and the nuclei of surface epithelial cells of the left ovary (60,9+11,5 and
22,1+5,7, P=0,001) and of the right ovary (38,6+10,1(mkm2), P=0,01 and 17,1+4,1(Mkm2), P<0,05).
Functional activity of surface epithelium of the left oviduct is 0.440+0.090 (P<0.05) (from 0.254 to 0.636), and
of the right oviduct — 0.448+0.06 (P<0.05) (from 0.280 to 0.624). Large cells with large nuclei and higher
functional activity (nuclear-protoplasmic ratio) predominate in the left oviduct.

Key words: cows, persistent corpus luteum of ovarians, oviduct, functional activity, reproduction.

AkTyanbHoOCTb. B nocnegHue rogbl B Hay4HbIX NyOnmkauusix Bce Yalle BCTpevaroTcsi coobLueHms no
BOMPOCY naTonormm penpoaykKTUBHOMO TpakTa Y XWMBOTHbIX. HekoTopble akyLlepcKo-rmMHeKonormyeckmne
BonesHn KOpoB NPENATCTBYHOT NOMHOLEHHOMY MCMOMb30BaHMIO MX B NpoLecce Bocnpou3soacTea. OgHow n3
Takux naTtonorun siensetca nepcmucteHums xentoro Tena (IMXKT) B suvHukax. MNepcmucTeHTHOE XenToe Teno
npogorkaeT BbipabaTbiBaTb FOPMOH NPOrecTepoH, TEM CaMbiM HapyllaeT AMHAMWMKY MOMoBoro uukna [1,
€.435]. Mo 3TON NpUYMHE HEKOTOPbIE BETEPMHAPHLIE CNeLnanucTbl UCKIMIOYaT PeLunMeHToB U3 npolecca
nepeHoca ambpuoHoB np MKT. YuyeHbiMn BpounaBcKkoro yHMBEpPCUTETA YCTAHOBIIEHO, YTO Y KPYMHOro
poraToro ckota BCTpeyvalTcs ABe mopdorornyeckne opMbl XenToro Terna: KOMMakTHas U C MOSoCTbHO.
Mpn aTOM YacToTa HACTynMneHUs CTEeNbHOCTU Y PELMNUEHTOB Bbille B Cllyvae NOMOCTHOro XenToro Tena,
YeM Yy peUmnMeHTOB C KOMMAKTHbIM XenTbiM TerioM. To ecTb Hannuue MKT He sBnaeTcs npenaTtcTBMeM ans
NCMNOMb30BaHNsA TakUX KOPOB B Ka4eCTBE PeLUnMeHTos [2].

Ewe ogHOM M3 MNpUYMH CHWXEHUA (epTUMbHOCTU Y CaMOK, MOXeT BbICTyNaTb CanbMUHIUT. JTO
CBSI3aHO C BO3[ENCTBMEM MOPAXKEHHOW 3SMUTENUanbHOW BbLICTUMKM SNMLENPOBOAOB Ha crnepmMaTo3ougbl.
JloBeT 3. Oyxop, CBeH Pu3 n CabuHa Kénne ykasblBalOT Ha JOCTOBEPHOE YBENMYEHWNE TOSLLMHbBI CKIAagoK
ANLENPOBOAOB Yy KOPOB Mpu canbnuHrute. Npu 3TOM, CHWKaeTcs 4Yactota GueHus pecHU4YeK MOKPOBHOMO
ANUTENUs, MO CPaBHEHMIO C MoKasaTensmu y 340pOoBbIX KOPOB. KpoMe TOro, B MpoOCBETE cKannuBaeTcs
DonbLIOoe KONMMYECTBO CNM3M C BbICOKUM COAEpPXaHWeM [TNIMKONPOTEUHOB. Takas KapTuHa pesko
oTpuLaTeNbHO BNUSIET HA ONJIO4OTBOPEHME caMKku [3].

ABTOpbI Hay4HbIX MyOnuKauui OTMEYalT, YTO Y KMBOTHBIX C MEPCUCTEHTHbIM XXEMTbIM TernoMm B
SIMYHUKaX MOMOBbIE UMKIbl HEe nposABnstoTcs. B TedeHnn roga 18% 6GecnnogHbIX KOPOB MMEIKT B AUYHMKAX
[MXT, a Bo BTOpOV MONOBMHE 3MMHEr0 CTOMMOBOrO cogepxaHus — csbiwe 50%.[loHMMaHne mexaHuama
NnepecTpoviku anuTennanbHOW TKaHU CIM3UCTON O0BONOYKM OTAENOB MaTKW NO3BONSeT OnpeaenuTb rnyouHy
NaTonorMyecknx npoLeccoB M OOBbACHUTbL HapyLUeHUs BOCMPOW3BOAMTENbHOM CMOCOBHOCTUM MaTO4YHOro
noronoBbA[1, ¢.435].B HacTosiLlee BpeMs He CylecTBYyeT eAUHOr0 MHEHUs O YacToTe pacrnpoCTpaHeHus
MKT y kopoB. HekoTopble aBTOpbl CYMTalOT, YTO OHO BcTpevaeTcs y 30-60%, Opyrve oTMmevalT ero
Hannune gaxe y 80-90% BGecnnoaHbix KOPOB. B To e Bpemsi, MMeITCHA CBEAEHUS O HanuyYnM NepcuUCTeHT-
HbIX XXENTbIX Ten Tonbko y 5,2-7,4% 6ecnnogHbix kopoB [4]. 1o AaHHBIM HEKOTOPbIX aBTOPOB OCOBEHHO
TecHas CBS3b CYLLECTBYET MEXAy XeNnTbiM TESIOM U COCTOSiHMEM MmaTku. XKentoe Teno, Kak MHKPETOPHbIN
OpraH, BbI3bIBAKOLUNA NPOrpeCCUBHbIE U3MEHEHUS B 3HOAOMETPUW, HE NogBeprasicb 0bpaTHOMY pasBUTHIO,
nogaepXXmBaeT U3MEHEHUS MaTKK, NpucyLume 6epeMeHHoOMY CocTosiHMIO [5, €.53].

B HayyHbix nyGnukaumsx BcTpedaeTcd psag paboT, MOCBSALWEHHbIX M3YyYeHUIo MOpPEOSOrnyYecKmx
N3MEHEHUA CrM3NCTOM OBOMOYKN POroB MaTku KOPOB MPY MEPCUCTEHUMM XenToro Tena B AnYHuMKax [6,
¢.568]. [HOeduunt wnHdopmaumm, OTHOCAWENCAS K MOPdONOrM4eckomy u MopdodyHKLUUOHANBHOMY
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060CHOBaHMIO CTPYKTYPbl OTAENOB MaTKy KOPOB MPU NEPCUCTEHLMN XEMNTOro Tena B SUYHUKax MpOoCrexu-
BaeTca npu 6onee rnybokoMm aHanu3de HaydHbix nybnukauuin. MNpoBeaeHHble OTeYECTBEHHLIMU YYEHbIMU
nccnenoBaHus BrMSHUA TMNOYHKUUN AUYHMKOB Y KOPOB Ha (PYHKLUUOHAmNbHbIE XapakTePUCTUKM ANLLENpPO-
BOJOB M NIIO4OTBOPHOE OCEMEHEHME KOPOB OCBELLAKT POfb U3MEHEHUS PYHKLUUN ANYHUKOB B MaToreHese
CTeHKu anuenposBoaa. Takum ob6pa3om 4OCTOBEPHO AOKa3aHo, YTO Habnogaemble U3MEHEHUS B CTPYKType
AanLenpoBoa NpPenaTCTBYOT NAOAOTBOPHOMY OCEMEHEHWMI0 KOPOB U He Mno3BonsieT ah@eKkTUBHO pellaTb
Lenbin psa COBPEMEHHbIX 3ajad, MNOCTaBfeHHbIX npakTukon [7, c.47]. Opyrux [AaHHbIX KacaTerbHO
MMCTOMNOMMYECKNX, LIMTOMETPUYECKUX WUCCNEOOBaHUA OTAENOB MaTkv Mpy NaTofiorMmM B AWMYHMKAX KpanHe
HegocTaToyHo. Bce 37O ykasbiBaeT Ha HEOOCTATOYHYK M3YYEHHOCTb W3MEHEHUA B aNUTENMarbHON
BbICTUJIKE CNM3NCTON OOONOYKM PEMPOAYKTMBHOIO TpakTa NpW MNaTosornsax SIMYHMKOB, 4YTO Tpebyer
AanbHeWLwero nx n3y4eHus.

3HaHne MopdOodYHKLMOHANBHOW XapaKTePUCTUKN OTAENIOB MaTtkM U AMYHMKOB KOPOB MPWM Hanmuymu
NEepCUCTEHTHOrO XENToro Tena Heobxoanmo Ans oueHkn (OYHKLUMOHANBHOIO COCTOSHMSA SMYHMKOB KOPOB, a
cnepoBaTtenbHO, U MOHMMAaHUS COCTOSIHUS BOCMPOU3BOAMTENbHOM CMOCOBHOCTM MAaTOYHOro MOrofloBbs
KPYMNHOro poraToro cKkoTa.

Lenb wuccnegoBaHui: u3yunTb (YHKUMOHANbHYK aKTUBHOCTb (POMMUKYNAPHOrO 3NUTENUS U
ANUTENUS CNU3UCTON 0DONOYKU SNLENPOBOAOB Y KOPOB NPW NEPCUCTEHLIMUN XKENTOrO TENa B AUYHUKAX.

Mcxoast us uenuv 6binm nocTaBneHsbl Cnegyowmne 3agadm:

1. NpoBectn aHanua pacnpocTtpaHeHus MKT B au4HUKaXx y KOpOB.

2. VI3yunTb BNUstHUE MEPCUCTEHLIMM XENTOro Tena B AUYHUKax y KOpoB Ha MOPOdYHKLMOHAMbHYO
XapaKTEPUCTUKY SANYHMKA, PONINNKYNSPHOrO 3NUTENUA U COCTOSIHNE MOPMOSIOTMYECKMX U DYHKLIMOHATBbHbBIX
XapaKTepuUCTUK AnLLenpoBOLOB.

MaTtepuanbl U1 MeTOoAbl UCCNeAOBaHUNW. ViccrnenoBaHus nNpoBoAWNMCE B pamkax «KomnnekcHas
nporpaMma Mo AMarHoCcTuke 3aboneBaHun XXMBOTHbIX M NTuuy: Pasgen 4 «Mopdonornyeckme acnekrbl
OPraHoB pPa3MHOXEHUS KOPOB MPW HapyLleHUAX PenpoaykTUBHOM yHKUMM». OBBbEeKTOM uccnegoBaHui
Obinn 06pasLbl TKaHEN SIMYHUKOB M ANLIENPOBOLOB OT KOPOB C AMAarHO30M — NEPCUCTEHLNS XXeNToro Tena B
anyHukax (MXKT). Matepunan ncenegosanuii nonydeH Ha y6onHoM nyHkte TOO «[lMapxomeHko» oT 20 kopos,
COLEPXaBLUMXCA B YCIOBMSAX XMBOTHOBOAYECKMX x03ancTB KoctaHanckon obnactn "OX-3apevHoe”,
"KntoueBoe».

Ona nayyeHns Mopdonornyeckux M3MeHeHuUn B opraHax U TKaHsX penpoayKTUBHOW CUCTEMbl KOPOB
NpoBOAWMM NaTonoroaHaToMmyeckne nccnegoBaHus. dvkcaums Matepuana gns rucrounccrnegosaHui B 10%
HeWTpaneHOM dopmanuHe. 3anuBka B napadwvH. WM3roTtoBneHue rucrtonpenapaTtoB MNpPOBEAEHO MO
obwenpuHaTon meTtoauke. MNMapadmHoBble cpesbl 3-4 MKM OKpaluMBanu reMaToKCUIIMH U 303MHOM. M3yyeHa
rmcrTonormyeckass u LMToMeTpudeckass xapakTepucTuka aMyHMKoB U anuesodoB oT 20 kopos. MMpu oueHke
MMCTOMNOMMYECKON XapaKTepucTuku obpallanyM BHMMaHWE Ha COCTOSIHWE 340pOBOM W MOPaXEHHOW TKaHu
ouonormyeckoro marepvana u Tonorpaduio naTtonormyeckux oudaroB. [lpu oueHke dyHKLUMOHANbHON
aKTMBHOCTM TKaHen onpeaensany nnowanb npoTonnasmbl U a4ep, SAepPHO-NPOTONNa3MeEHHbIE OTHOLLEHMS
(AMO) donnnKynsapHOro anMTeNns SUYHUMKOB M 3SNMTENuUs CnmnsmcTon obonodkm anuenpoBofos. MsyyeHune
OaHHbIX nokasaTtenemn npoeefeHbl ¢ noMoLbo Mukpockona DMRXA (npoussogcteo F'epmanus) n nporpam-
Mbl aHanu3a wusobpaxeHus (Image Scope), epmanHua 2008. PoTorpadmpoBaHuMe aHaATOMUYECKUX
npenapaToB OpraHoB penpoayKTUBHOM CUCTEMBI ocyLuecTBnAnu potokamepon Niconcoolpix 4500.

MonyyeHHbI undpoBon MaTepman obpaboTaH ¢ nomowbo nporpammbl Exel 2010. JocToBepHOCTb
NOMyYeHHbIX JAaHHbIX onpeaensny no obLWenpuHATON METOAMKE.

Pe3synbTatbl uccnegoBaHuM U obcyxaeHue. M3yyeHne COCTOSHWUS PEeNpOAYKTMBHOW CUCTEMBI
KOpPOB MPOBOAWTCS HaMu OOCTaTOYHO ANuTeNnbHOe BpeMms. B Halwmx paHHWX MccrneaoBaHusX Mo AaHHOMY
BOMPOCY YCTAHOBMIEHO, YTO LUMPMHA MPAaBOro SMYHMKA Y 300POBbIX KOPOB MpEBbIlLIaeT COOTBETCTBYOLLME
nokasartenu B neBom sindHMKe. Macca neBoro simdHMKa ycTynaeTt rnokasaTtento npasoro Ha 6%. lNnowaab
PONNMKYNSPHOro anuTenusa nesoro aAvyHuka Ha 19,31% OGonblwe, yem B npasom. [lpu uccnepoBaHum
PYHKLMOHAMNbHOW aKTUBHOCTM 3HAUYUTENbHbLIX Pa3nuynii He YyCTaHOBMEHO.

B pesynbTate u3y4yeHus ructonornyeckon CTpyKTypbl AMYHUKOB KOPOB MPU HaNn4mMm XenToro tena Mol
YCTaHOBMWMW, YTO NEPCUCTEHTHOE XenToe Teno B 60% crny4aes pa3BuBaeTCcs B NIeBOM sAnyHuke. [loctoBepHO
YCTaHOBIEHO, YTO M3 06LLEero Yncra KopoB, NoasnexasBLlUnx BbiIOpakoBke B CBSI3W C HapyLleHMeM BOCMPOU3-
BoAUTENbHON OYHKUUN — 25% nmenu B anyHukax MXKT. MNnowaae uutonnasmMel QOMMAMKYNSPHOro anuTenus
NEeBOro siM4YHMKa MeEHbLUE COOTBETCTBYIOLLErO nokasatensd B npasoM Ha 19,29 %. MNnowagb sgpa donnm-
KyNSpHOro anuTenusi nesoro amdHvka Ha 19,31 % Gonblie, 4em B NpaBoM. B npaBom snyHmke npeobnagatoT
agpa menkoro pasMepa. bornee nomHas xapakTepucTuka CTPYKTYPHbIX M (OYHKLMOHAMNBbHBbIX WU3MEHEHWUM
GONNMKYNSIPHOrO 3NUTENUA NpeacTaBreHa B 6onee paHHUX HayyHbIX Nybnukaumsx [8, ¢.122].

B onybnukoBaHHbIX paHee Tpydax OTMedeHa Gonee komnakTHasi, MOTHas CTPYKTypa KOPKOBOrO
BELLECTBA B ANYHUKAX, B KOTOPbIX Pa3BMBAETCHA NEPCUCTEHTHOE xenToe Teno. (PucyHok 1).
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PucyHok 1 — CTpykTypa NpaBoro si4HMKa KOPoBbl NMPU HANMM4YMKM NepPCUCTEHTHOIO XEeNToro Tena.
Bur3yanuanpoBaHo yNnoTHEHNE CTPYKTYPbl KOPKOBOro BELLECTBA B ANYHMKAX (reMaToKCUIMH 1 303UH, X 400)

Mpu M3yyeHUn PyHKUMOHANLHOM akTUBHOCTU honnukynsapHoro anutenua npu MKT B neBoM siyHuke,
roe vawe Bcero pacnonaraetca KT, nnowagbe npoTonnasmbl BapbupyeTcsi okoro 76%. lMNpu atom
npeobnagatT Menkue anutenvountbl. B npaBom aAnyHMke nnowagb KNeToK B (OONNMKYNSPHOro anuTenus
NpeBbIaeT COOTBETCTBYHOLLMI NOKa3aTenb B eBOM Ha 62%.

Mpu NMHeHOM aHanuse nrowaan sapa feBoro sMyHMka obHapyxeHa ofHa reHepaums sgep manoro
n cpegHero pasmepa. WX KonuyectBO MO 4MCMy YMEHOB Knacca YCTynaeT reHepauun Menkux sgep.
dyHKUMOHanNbHas akTMBHOCTb (PONMMKYISAPHOIO 3NUTENNUS B NPaBOM U JIEBOM SIMMHMKE KOPOB 4OCTOBEPHbIX
pasnuuuii He umeer [8, ¢.122].

Mocne npoBeaeHNs CpaBHUTENBHOMO aHann3a UMTOMETPUYECKME U MMCTONOMMYECKNE XapaKkTEePUCTUKM
SIMYHUKA 340POBLIX KOPOB M y KopoB ¢ MKT, Mbl Npuwnun K BbIBOAY O HEOOXOAMMOCTM M3ydeHust mopdpo-
PYHKLMOHaNbHOW XapakTepUCTUKM 3NUTENUanbHOW TKaHW CrM3UCTOM 0B0MoYKM ANLENPOBOLOB KOPOB MpU
NepCUCTEHLNM XENTOro Tena B ANYHMKaXx.

AHann3 mopcgomMeTprnyecKknx UccnegoBaHuii nokasan, Yto abcontoTHas Macca fieBoro sinuenposoaa
coctaBnsieT — 1,99+0,82 r., npaBoro — 2,23+0,37 r. [lnmHa NeBoro n npaBoro sSnNLEnpoBOAOB COCTaBuna
338,33+44,65 mm. n 222,0+22,09 mm., wupuHa — 2,6310,32 mm. n 2,45+0,78 mm., cooTBeTCTBEHHO. Cnun-
3uctast obonovka srLenpoBoaoB Npu obpasoBaHun MKT B AsnYHMKaxX MMeeT NpoaosibHbie U MoMnepeyHble
cknagkn. Kak BMOHO Ha pucyHke 2, Ha ¢oHe 0bpasoBaHUS MEPCUMCTEHTHOMO KENTOro Tera B sIMYHUKaXx
CHMXXAETCS KONIMYECTBO BTOPUYHBIX CKIMAZoK CrM3UCTON 060MoYKkK sriuenpoBoaa (PUCYHOK 2).

PucyHok 2 — Penbed crnmanctor o60104km 1 CTPYKTypa NpaBoro AnlenpoBoga MaTku KOpoB
npy o6pasoBaHNM NEPCUCTEHTHOO XENTOro Tena B ANYHUKax (reMaToKCUITMH U 303UH, X4)

TonwuHa crnm3ncTon 000noYKM NpaBoro snuenpoeoda bonblue, Yem B neBom Ha 12,4%. Mpu aTom,
noacnuauctas OCHOBa €ero ycTynaeT nokasaTtento B nesBoM suuenposoge Ha 9,4%. CnepoBaTtenbHo,
YTOMLEHNE CNM3UCTOM OBONOYKM MPOUCXOOUT 3a CYET ANUTeNuanbHOW BbICTUMKKU. Mpu 3TOM MbleYvHas
obonoyka MNpaBoro fnuenpoBoda pasBuMTa 3aMETHO CuilbHee, YeM B NneBoM. Ee TonuwuHa npesbillaeT
COOTBETCTBYIOLLUIA MOKa3aTenb B JIEBOM siLenpoBode Ha 26,9%. Taknm obpa3omM, MOXHO OTMETUTb, YTO
TOMUMHA npaBoro snuenposoga 6Gonblue MO CPaBHEHWUIO C fEBbIM 3a CYET 3NUTENnuanbHOW BbICTUIIKM
CNU3NCTON 0BOS0YKN N XOPOLLO Pa3BUTON MbILLEYHON 060N0YKN.

LinTomeTpmueckas xapakTepucTnka CTEHKM AALIENPOBOAOB KOPOB MpU NEPCUCTEHLIMM XKENTOro Tena B
SVYHMKaX NpuBedeHa B Tabnuue 1.
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Tabnvua 1 — Mopgo- 1 uMTOMeTpuYecKasi XxapakTepucTmka anuLenpoBOLOB KOPOB NPW NEPCUCTEHLMUN
XenTtoro Tena B An4HUKax

AnuenpoBoabl KOPoOB
TonuwmHa CTEHKM U ee KOMMOHEHTOB
MokasaTtenu JleBbin MpaBbin
Cnusucrasa obonoyka (MKM) 184,3£137,9*** 210,5+124,7*
Moacnuaucrtasa obonoyka (MKm) 85,3+71,7*** 77,3£39,6
MbiweyHasa ob6onoyvka (MKm) 285,9+235,5*** 391,6+161,7***
[MOKPOBHBIN ANMTENUN
Mnowaak NpoTonnaambl (MKM-) 50,9+11,5* 38,6+£10,1**
Mnowaak sapa (MkM®) 22,15,7* 17,1+4,1*
Ao 0,440+0,09*** 0,448+0,06™**
P=0,001*; P=0,01**; P<0,05***

Mpu nuHerHom aHanu3e B 06omx AriLenpoBogax OTMEYeHO npeobragaHve y4acTKOB MCTOHYEHWUS.
CpegHuin nokasatenb TOMLWWMHBI MOACMU3UCTOrO Cros npasoro snuenposoga coctaBun 77,30+3,96 MKM.
(P=0,001) (o1 30 MkM. 8o 178 MKM.). MblLLeYHbIn crnor nesoro anuenposoa TonwuHon 285,90+23,55 mMkm.
(P<0,05) (ot 87 MkM. go 828 MKM.), NpeumyLLeCcTBEHHO WUCTOHYeH. OTmevalTcs Hebonblune y4acTku
yTonueHus. TonwmHa MbILLEYHOrO Cnosi NpaBoro snuenposoda coctasuna 391,6+16,17 mkm. 80 (P<0,05)
(ot 121 Mkm. go 838 mkm.). MNpu NMHENHOM aHanu3e YCTaHOBIEHbl OBE reHepauun C fIEBOCTOPOHHMM U
NpaBOCTOPOHHMM CMELLEHNEM MOLASTbHOCTH.

Mnowaab 3NUTENMOLMTOB MOKPOBHOrO 3NUTENUSA NEBOro siuenposoda npu obpasosaHun KT B
sAM4HMKax coctasnsaet 50,9+11,5 mkm2 (P=0,001) (ot 30,90 mkm 2 go 81,80 mkm 2 ), npasoro — 38,60+10,10
mkm2 (P=0,01) (ot 21,80 mkm2 go 65,40 mkm2 ) (Tabnuua 18). Mpn NUHENHOM aHanu3e BbiSIBIIEHA B JIEBOM
ANALENPOBOAE YCTAHOBIEHA OAHA reHepauns KNeToK C LeHTparnbHbIM pacrnofioXeHnem MoaanbHOCTU, a B
nNpaBoOM — C NIEBOCTOPOHHUM PACMONOXEHNEM MOAANbBHOCTM (PUCYHOK 2, a).
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PI/IcyHOK 2-— LlI/ITOMeTpI/I‘-IeCKaﬂ XapaKTepucTtuka NoKPoOBHOIo anntenuna HIZLI,eI'IpOBO,D,OB
npu o6pasoBaH|/w| NepCUCTEHTHOrO XXenToro teflia B ANYHUKax

Mnowaab sgep aNMTENMOLMTOB NEBOro dAilenpoBoda coctasndet 22,1+5,70 mkm 2 (P=0,001) (ot
11,30 mkm2 pgo 41 mkm2 ), npasoro — 17,10+4,10 mkm2 (P=0,001) (ot 10,10 mkmM2 go 26,50 mkm2 ). MNpwm
NVHENHOM aHanu3e yCTaHOBMNEHO B JIEBOM ANLENpoBOAE ABE reHepauuu saep, ogHa M3 KOTOPbIX MmeeT
NEeBOCTOPOHHME CMELLIEHNEM, B NPaBOM - ABE reHepauun sgep Marnoro u cpegHero pasmepa. B nokpoBHOM
anuTenun otMmeveHa 6onee Bbicokast OyHKLMOHaNbHas akTMBHOCTb NpaBoro snuenposoga. OHa npeBsbiwaeT
nokasatenb B NeBoM Ha 17,8%.PyHKUMOHaNbHas akTMBHOCTbL MOKPOBHOMO 3NUTENUA NEBOro snLenpoBoaa
coctaBnsiet 0,440+0,090 (P<0,05) (ot 0,254 po 0,636), a npasoro —0,448+0,06 (P<0,05) (ot 0,280 pgo
0,624). MNpun nuHenHom aHanuse AMNO B obownx AMLENpPoBoAax OTMEYEHbI reHepaLun KNeToK € LeHTparnbHbIM
pacnonoXeHNeM, KOTOpblE UMEIOT CPEeAHIo DYHKLMOHANBHYIO aKTUBHOCTD .

3akntoyeHue: M3yunB cTeneHb pacnpocTpaHeHuUs NepPCUCTEHLIMM XXENTOro Tena B siM4YHMKax y KOpoB,
LMTOMETPUYECKME NOoKasaTenm ux onnukynapHoro anutenusa n snuaHua MXKT Ha cocTtosHMe u yHKumo-
HarbHbIE XapaKTEPUCTMKN ANLENPOBOLOB, HAMU YCTAHOBIEHO, YTO:

MepcucteHtHoe xentoe Teno (IMKT) auyHukoB BcTpeyvanocb y 25 % >KMBOTHbIX MOAMEXaBLUNX
BbIOpakoBKke MO MpUYMHE HapPYyLLIEHUS BOCMNpoussBoauTenbHon dyHkuun. MNpryem B 60% cnyvaeB oHoO obpa-
3yeTcsa B NeBOM snyvHuke. MopdomeTpuyeckme nokasatenu npaBoro SU4HUKa KOpOB YCTynaktT COOTBETCT-
BYIOLLUM AaHHBbIM pa3MepoB NIEBOMO ANYHMKA: ANMHA NTIEBOr0 AUYHUKA NMpeBblwaeT Ha 7,6%, a wnpuHa Ha 6
% Oonblle nokasaTtenen NpaBoro AvyHuka. B meBom suyHuke npeobrnagatloT KpynHble knetku. lNnowaab
uutonnasmbl PONNUKYMNSPHOrO 3MNMTENUS FNEBOr0 SIMYHMKA MEeHblle COOTBETCTBYHOLLEro nokasaTtens B
npasoM Ha 19,29 %. lpn 3TOM yCTaHOBMEHO, YTO nnowanb sapa ONMUKYNAPHOrO 3NUTENUS NEBOTO

18



BETEPUHAPUA FblJIbIMOAPDI BETEPUHAPHbBIE HAYKU

anyHuka Ha 19,31 % 6Gonbwe, yem B npasoMm. [1pu nMHEVHOM aHanu3e oTMeyeHo npeobnagaHue daep
MEIKoro pasMmepa B NpaBoM SAMYHUKE.

[Mpu nepcucTeHumMmn XenToro Tena TomMwuHa NpaBoro AnLenpoBoda yBenMUYMBaeTCs No CPaBHEHMIO C
neBbIM 3a CYET ANUTENUanbHOW BbICTUIKM CAM3UCTONM 0BONOYKM U XOPOLIO PasBUTOM MbILLEYHON 0B0MOYKN
Kpome Toro, n3aMeHsTCs LUMTOMETPUYECKNE AaHHbIE NOKPOBHOMO 3NUTENUSA SMLENPOBOAOB: YMEHbLUIAeTCs
nnowaab npoTonnasmbl 1 g4ep aNUTENUOLUTOB MNOKPOBHOMO anuTtenus nesoro (50,9+11,5 n 22,115,7(MKM2),
P=0,001) n npasoro (38,6+10,1, P=0,01n 17,114,1(MKM2), P<0,05). ®yHKLMOHaNbHas akTMBHOCTb MOKPOB-
HOro anuTenusa nesoro anuenposoga coctasngeT 0,440+0,090 (P<0,05) (ot 0,254 po 0,636), a npasoro —
0,448+0,06 (P<0,05) (ot 0,280 po 0,624). B nesom gnuenpoBoge npeobnagatoT KpyMnHble KIETKM C
KPYMHbIMY gpamu 1 6onee BbICOKON (DYHKLMOHANBHOW akTMBHOCTLIO (AMO).
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In Olzha Agro LLP — a farm in Sadchikovskoye village and Saryagash LLP — a farm in Pereleski
village, Qostanai region, carried out the effect of ambient temperature on the fertility of cowsfrom 2018 to
2020. The studies were conducted within the framework budgeting program “Improving the genetic potential
of dairy cows 2018-2020". The research material was Holstein cows aged 4-7 years, with the dairy
productivity of 5000-9000 kg. The results of 313 cows from Sadchikovskoye LLP and 486 animal from
Saryagash LLP were studied. We established the following: Average annual reproductive parameters in the
farms for 2018-2020: Sadchikovskoye LLP: 1882 productive inseminations of cows, 419 calves, insemination
rate — 3. Saryagash LLP: 3504 productive inseminations of cows, 1004 calves, insemination rate — 1.6. The
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lowest fertility occurred during the period of sharp deviations in ambient temperature. There were deviations
in the production of estradiol and progesterone hormones in summer and winter periods after calving. A
Sharp increase in stress hormone Adrenaline was registered in summer and winter periods.

Key words: cows, stress, reproduction, calves, inseminations of cows.

KOCTAHAI OBJbICbIHAAFbI CUbIPJIAPObIH ®EPTUNBAINITHE XbIY KEPHEYIHIH 9CEPI

Tezza A.A. — a.r. dokmopbl, Axmem BbaltimypceiHoe ambiHOarbl KocmaHal eHiprik yHueepcumemi,
eemepuHap/iblK MeduuuHa KkaghedpachiHbIH rpogheccopnl.

LxynaHoe M.H. — eemepuHapusi fbinbiMOapbiHbiH OOKMopskIl, AriMamsl Kaszak yimmblK 3epmmey
yHU8epcumemiHiH akywepusi, Xupypausi XaHe buomexHoioausi KaghedpachiHbiH MPogeccopsbi.

baumbemosa H. - e&.r. masucmpi, Axmem balmypcbiHo8 ambiHOarbl KocmaHal eHiprik
yHuUsepcumemi, eemepuHap’ibik MeOuUuHa KaghedpachiHbIH ara OKbIMYWbICbI.
AxmemyuHa T.A. — 6uonoeusi mazsucmpi, A. batmypcbiHo8 ambiHOarbl KocmaHall  eHiprik

yHugepcumemiiy JLUCTIT kaghedpachiHbiH ara OKbIMyulbiChbl.

KopwaraH opma memnepamypachkiHbiH CUbIpAapObiH)XbIHbIC MYLWENEPIHiH ypbiKmaHy KabinemigiHe
(pepmunsidinieiHe) acepiH 3epmmeydi KocmaHat obnbicel, Cadyukosckoe aybinbl "Omka Aepo” XKLLIC-0e
)xeHe KocmaHal obnbickl, [Nepenecku aybinbi "Capbiaraw” XKLLIC-0e 2018-2020 xbindap Ke3eHiHOe xypai-
3indi. Sepmmeynep "2018-2020 cym cubipriapbiHbiH eeHemukarnbiK arneyemiH apmmbipy"” 6ardaprnamarnbiK
MaKcammabl KapXbliaHObIpy asicbiHOa Xypai3inoi.

3epmmey mamepuarbl 4-7 xac apanbifbiHOarbl [onbwmelH cubiprapbl, XeHe cym eHimOiniai 5000-
9000 kz 60:10b1. Toxipubede bapnbirbl "Cadqyukosckoe" XKILLIC-0e 313 cubipdaH xeHe "Capbiaraw"KLLIC-0e
486 6acmaH Oepexkmep 3epmmendi."Omxa Aepo” XLUC meH "Capbiaraw" XKLIC-0a memnepamyparnbiK
ghakmop MeH cubiprapObiH XbIHbICMbIK 6ericeHdifiei HomuXXenepiHiH acepiH 3epmmey Hamu)xeciHOe 6i3
MbIHaHbl aHbiIKkmaodbik:KocmaHali 0bsbIChbiHbIH wapyauwbliibikmapbiHOa 3 Xbii iwiHOeai ecimiH monaumy
cananapbiHbIH opmawa XbindblK Kepcemkiumepi 2018-2020:"Cadyukosckoe” XKLIC-Oe: 1882 cubipdbi
xxemicmi ypbikmaHObipy, 419 6y3ay, ypbikmaHObipy xuiniei-3. "Capbiaraw” XKLLIC-0e: 3504 cubip ypbiKmaH-
Oblpbinidbl, 1004 6y3ay, ypbikmaHObIpy Xuinigi-1,6.EH a3 XbiHbicmblk 6ericeHdiniKk XoHe cubipnapobl
YpbIKmaHObIpyObIH €eH a3 Mesnwepi KopwaraH opma meMrepamypachkiHbiH Kypm aybimKy Ke3eHiHoe
60:10b1. TorideceHHeH KeliH Xa3fbl XoHe KbICKbl Ke3deHOepde scmpaduor XeHe rpo2ecmepoH 20pMOHOapbIiH
eHOIipyde aybimkynap 6alikandbl. XKasfbl xoHe KbICKbl Ke3eHOepde adpeHasruH cmpecc 20pMOHOapbIHbIH
Kypm xofapblnaybl mipkesnoi.

TyuiHOi ce3dep: cubipnap, Kydsersic, eciMiH monatimy, 6y3aynap, cubipriap0bl YpbIKMaHObIpY.

®EPTUNBHOCTb KOPOB NPU BO3OEACTBUU TEMNNOBOIO CTPECCA

Teeza A.A. — O0oKkmop eemepuHapHbiXx Hayk, rpogeccop, KocmaHalckuli peauoHarbHbIl
yHugepcumem umeHu A. balimypcbiHoga.

LxynanHoe M.H. — dokmop eemepuHapHbIX Hayk, npogheccop kaghedpbl AKywiepcmea, xupypausi u
buomexHonoeausi gocrpousgodcmea Kasaxcko2o HalyUOHaslbHO20 uccriedosamerisCKo20 yHuUsepcumema,
Arnmamel.

baumbemosa H. — mazucmp eemepuHapHbIX Hayk, cmapwul npenodasamenb, KocmaHalickul
peauoHarnbHbIl yHUgepcumem umeHu A. balimypcbiHoega.

AxmemyuHa T.A. — mazucmp 6uonoeuu, cmapwud npernodasamersns kagedpb! TullOKuC Kocma-
HalicKoeo peauoHarnbHo20 yHusepcumema um A.balmypcbiHosa.

UccnedosaHusi enusiHusi memrepamypbi OKpyXxarouieli cpedbl Ha ¢hepmusibHOCMb KOPO8 nMpo8oduriu
8 TOO «Omxa Aegpo» gpepma cenno Caduukosckoe u 8 TOO «Capbiazaw» ¢hepma cesno lNepenecku Kocma-
Hatickoli obnacmu e nepuod c¢ 2018 no 2020 20d. UccnedoesaHuss npoeodunuck 6 pamkax [1L®
«[llosbiwieHue ceHemu4YecKko20 nomeHyuasna Mosio4HbIX kopos 2018-2020».

Mamepuanom uccrnie@ogaHuli CryXumnu Kopo8bkl 20/WMUHCKOU opolbl 8 go3pacme 4-7 nem,
moroyHol ripodykmusHocmbro 5000-9000 ke. B onbime 6binu uccriedosaHbl daHHble om 313 koposg 8 TOO
«Caduyukosckoe» u 486 eonos 8 TOO «Capblacaw». Hamu 6birio ycmarosneHo: CpedHe2odosble noka-
3amersiu socrpoudsodumersibHbIX Kayecms 8 xo3siticmeax KocmaHatickol obnacmu 3a 3 2o0a 2018-2020: B
TOO «Cadyukosckoe»: 1882 nnodomeopHbix oceMeHeHuUl kopos, 419 mensam, KpamHOCMb OCEeMEeHEeHUsT —
3. B TOO «Capsblazaw»: 3504 nnodomeopHbix ocemeHeHuli kopos, 1004 menissm, KpamHOCMb OCEMEHEHUS
— 1,6. HaumeHbwas nososasi akmugHOCMb KOpog Obiiu 8 repuod Pe3Kux OMKIIOHEHUU memrepamypbl
oKpyxarowel cpedbl. OmmeyeHbl OMKIIOHEHUS 8 8bipabomke 20pMOHO8 acmpaduosia U npo2ecmepoHa 8
rnepuod pesKkux KonebaHull memnepamyp eriemHull u 3uMHuUl nepuodkl rocsie omesa. 3apeaucmpuposaHo
PEe3Koe r108bILIEHUE 20PMOHO8 cmpecca adpeHasiuHa 8 IemHuli u 3UMHULU nepuoobl.
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Krroyesnle criosa: KOpO8hbI, cmpecc, BOCI'IPOU3GOOCITISO, meJisdma, oCeMeHeHuUe KOpos.

Rationale. Heat stress in dairy cows leads to significant losses. In the world practice of dairy cattle
breeding, cases of metabolic disorders, changes in the microflora of the rumen and other health problems
are increasingly common. Recent studies by scientists have confirmed that in cows exposed to heat stress,
the pH and concentration of acetate in the rumen decrease and the number of Streptococcus, and
Enterobacteriaceae, which produce lactate, as well as bacteria that utilize soluble carbohydrates,
Ruminabacter Trepanoma, increases [1, p.194].

Stress is a special biological state of the body that contributes to the mobilization of the body's
defenses to counteract a harmful agent, a stressor.

With intensive and prolonged exposure to various stress factors, the animal body mobilizes defense
mechanisms in order to maintain the state of homeostasis and sustain the main vital functions at a certain
level due to secondary functions. In this case, the reproductive system is one of the first to suffer [2, p. 205].

The article Tegza A. and others, presents the results of assessment of reproductive qualities and
identifying the causes of reproductive health disorders in cows of Kostanay region, carried out under the
program "Improving the efficiency of breeding methods in cattle breeding" It is determined that the main
reasons for the low fertility of cows and heifers of the black-and-white and simmental dairy breeds of
productivity were violations of the maintenance and breeding of animals [3, p. 20].

Climate-induced abortion. Of the climatic factors, temperature stress is of the greatest importance;
cattle and pigs are especially sensitive to it. The danger is sudden temperature changes, high or, conversely,
excessively low ambient temperatures. For the life of the fetus, even a short-term increase in temperature in
a pregnant female is dangerous. In areas with a hot summer climate, reproductive efficiency drops sharply,
mainly due to embryonic losses. Abortions, especially in the early stages of pregnancy, can be caused by
violations of the light regime: excessive insolation, continuous lighting, low light factor [4].

Depending on the severity of heat stress, the frequency of conception decreases during the colder
months of winter and the hotter months of summer.

Heat stress affects egg growth and maturation, where it reduces egg development when exposed to
elevated summer temperatures. It also leads to an increase in endometrial secretion of PGF-2 [5, p.209],
and a decrease in estradiol secretion from the ovaries. It usually increases the production of free radicals,
which leads to oxidative stress, which in turn leads to reduced fertility, increased embryonic mortality,
preservation of the postpartum placenta, and premature calving.

Stress affects the reproductive function of both sexes. As for females, stress reduces the percentage
of fertility, the number and quality of embryos. In addition, there is a negative effect of stress on the quality
and quantity of sperm in males.

Exposure to cold temperatures can limit the growth of an animal, especially when nutrition is scarce,
combined with increased livestock costs. Hypothermia causes constriction of blood vessels to increase heat
production, which negatively affects stress hormones, innate and adaptive immunity functions of animals.
Cold stress leads to difficulties in regulating body temperature, which leads not only to a decrease in fertility,
but also to serious diseases, injuries, permanent tissue problems and death [6, p. 145].

To overcome cold stress, it is necessary to provide protection from wind. Moreover, a diet such as
increasing the energy and protein density of the diet to maintain a high efficiency of the rumen is one of the
main rules for preventing the negative effects of heat stress.

Under conditions of chronic stress, violations of capacitation (the ability to penetrate the egg) of sperm
in the reproductive tract of the female are detected, as well as violations of the development and promotion
of an already fertilized egg (zygote) [7, p. 456].

According to Lobodin K.A, Nezhdanov A.G. after giving birth, cows experience a state of stress at the
morphological and physiological levels. The animal organism uses the internal resources of vitamins and
mineral elements as energy. There are a number of changes at the cellular level and in the properties of the
blood. These changes contribute to an increase in phagocytic activity in cows in the postpartum period. The
authors indicate that neutrophils increase up to 50% during this period. The same thing happens with the
bactericidal activity of blood serum, it increases in postpartum uterus up to 31% [5, p. 145].

Efforts to lift reproductive efficiency of beef herds have traditionally focused on physical health and
nutrition aspects, by extrapolating knowledge from dairy herds. However, animal welfare and stress on beef
farms is of outstanding importance. Stress affects the economic sustainability of the farm directly by reducing
productive and reproductive performance [8, p.23].

Work objective: Study the influence of deviations of the ambient temperature from the average
indicator on the reproductive ability of cows on the farms of Kostanay region.

Research materials and methods. These studies were carried out within the framework of the joint
result-oriented budgeting program of the Ministry of Agriculture of the Republic of Kazakhstan “Improving the
genetic potential of dairy cows”. The study of the impact of ambient temperature on the reproductive qualities
of the breeding stock on farms in the village of Sadchikovskoye, Kostanay district, owned by Olzha Agro LLP
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and a farm in the village of Pereleski, Denisov district, owned by Saryagash LLP, was carried out from 2019
to 2020. We conducted studies of the effect of ambient temperature on the fertility of cows at Olzha Agro
LLP, a farm in the village of Sadchikovskoye and at Saryagash LLP, a farm in the village of Pereleski, from
2018 to 2020. These studies were carried out within the framework of the result-oriented budgeting program
“Improving the genetic potential of dairy cows 2018-2020".

We conducted studies of the effect of ambient temperature on the fertility of cows at Olzha Agro LLP,
a farm in the village of Sadchikovskoye and at Saryagash LLP, a farm in the village of Pereleski, from 2018
to 2020. These studies were carried out within the framework of the result-oriented budgeting program
“Improving the genetic potential of dairy cows 2018-2020". On both farms, the research material was
Holstein cows with a productivity of 5,000 to 9,000 kg. The fertility of cows in different seasons of the year in
the conditions of Kostanay region was studied.

The object of research was the fertility indicators of Holstein cows at the age of 4-7 years. Data from
cows in Sadchikovskoye LLP (n=313) and Saryagash LLP (n=486) were studied. The data of veterinary
reporting and registration of calving and insemination of cows and heifers provided by farm specialists were
studied. The analysis of the insemination index, the number of inseminations and the number of calves born
in different seasons of the year was carried out. The ambient temperature was regularly recorded using
thermometers.

To control the physiological state, namely stress, in animals during the period of sharp fluctuations in
ambient temperature, blood was taken from the subcaudal vein in the morning before feeding and milking. A
total of 20 unstabilized blood samples were studied in winter and 26 samples were studied in summer. The
level of estradiol and progesterone in the blood serum was determined by enzyme immunoassay, as well as
the concentration of stress hormones adrenaline in February (20) and July (26). Measurement and recording
of the ambient temperature was carried out daily throughout the experiment. Samples of unstabilized blood
(n=46) obtained from cows in different seasons of the year. Blood was taken from the subcaudal vein into a
vacutainer.

Research results. Based on the thermometer data, two main periods of deviation of the ambient
temperature from the optimum by 10-15 degrees were noted. (> +25). From June 2 to August 30, 2019, a
significant increase in temperature was recorded. It ranged from +10 °C to +42 °C.
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Figure 1 — “Temperature curve June-August 2019”

During 2019, the lowest temperature was recorded on February 6 (-37 °C). The highest temperature
was recorded on July 13 and 15 (+42 °C). In 2020, during the summer period, the ambient temperature from
June to August ranged from +12 °C to +34 °C. In January and December, temperature fluctuations ranged
from —23 °C to —37 °C. An illustration of annual fluctuations in ambient temperature is shown in Figure 1.
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40

Figure 2 — “Temperature curve for 2020”

Against the background of fixed unstable readings and sharp fluctuations in ambient temperature, we
analyzed the state of the reproductive qualities of the breeding stock on the above farms.

Figure 1 shows the dynamics of the reproductive function of cows in the village of Sadchikovskoye of
Olzha Agro LLP for 3 years.
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Figure 3 — The number of inseminations of cows on a farm
in the village of Sadchikovskoye, Olzha Agro LLP for 3 years

As shown in Figure 3, the lowest number of inseminations of cows was recorded during the summer
months, when a sharp increase in ambient temperature was recorded, up to +42 °C. Another decline and a
record low number of inseminations was recorded in February. During this period, the ambient temperature
lowered to —42 °C.

Based on the foregoing, it is natural that the index of insemination of cows in Sadchikovskoye LLP by
season had the lowest value in the summer months. It amounted to 2 in June and July and to 1.9 in August.

When analyzing the number of born calves by seasons on the farm of Sadchikovskoye LLP, a low
number of born calves was noted in March (n=31), April (n=37) and May (n=39). This is because the summer
months had the fewest successful inseminations due to high ambient temperatures. Also, a decrease in the
number of calving was noted in June, September and October 2020. This is the result of a low rate of fruitful
inseminations in January and February.

The results obtained from the analysis of data on the farm of Saryagash LLP in Denisov district were
similar. The graph “Number of inseminations in Saryagash LLP by seasons” shows the lowest number of
successful inseminations in the summer months from June to August 2019 (Figure 4). The number of
successful inseminations of cows was 223, 231, 238, respectively, against 370 in April 2019. This is due to
the high ambient temperature (up to +42 °C).
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Figure 4 — the number of fruitful inseminations of cows
in Saryagash LLP, Denisov district in 2018-2020

An analysis of the livestock of calves born in Saryagash LLP by season showed that the smallest
number of calves was received in the spring months of 2020: 68 in March, 60 in April, 64 in May, against 106
calves born in September of the same year. Also, low birth rates were recorded in April 2019 (n=61) and
2020 (n=60).

Another period of low artificial insemination rates in January 2018 (n=89) and February 2019 (n=97)
coincides with a period of sharp cooling and low ambient temperature (down to —42 °C). It should also be
taken into account that during this period there is an important factor — a high level of oxytocin in the blood of
newly-calved cows. Oxytocin prevents the embryo from attaching to the uterus.

During the research period, along with recording the reproductive qualities of cows, we studied the
level of sex hormones in cows

In the blood serum of cows in Sadchikovskoye LLP in the postpartum period in winter, the
concentration of progesterone decreased by 2 times in the period from 20 to 30 days. The concentration of
estradiol over the same period decreased by 7%.

In the summer period, the concentration of progesterone in the blood serum in the period from 20 to
30 days after calving decreased by 1.7 times. The content of estradiol, respectively, decreased by 9%.

Thus, after calving, the level of sex hormones in the blood serum of cows decreased by day 30. We
did not observe an increase in the level of hormones in the blood serum of cows after calving. The most
significant deviation of hormone concentrations was recorded in the summer period.

Conclusion: As part of the research, the effect of sudden changes in ambient temperature on the
fertility of cows in the conditions of livestock farms in Kostanay region was studied. The following was found:

Sudden changes in ambient temperature affect the level of production of the stress hormone
adrenaline in the blood and also directly affect the fertility of animals.

As a result of studies of the influence of the temperature factor on the body of dairy cows in Olzha
Agro LLP and Saryagash LLP, we have found the following:

The average annual indicators of reproductive qualities on the farms of Kostanay region for 3 years,
2018-2020 were as follows: in Sadchikovskoye LLP — 1,882 fruitful inseminations of cows, 419 calves,
insemination frequency — 3. In Saryagash LLP — 3,504 fruitful inseminations of cows, 1,004 calves,
insemination frequency — 1.6.

The lowest sexual activity and the minimum number of inseminations of cows were registered during
the period of sharp deviations in ambient temperature. Up to +42 °C in summer and down to —37 °C in
winter.

Deviations were noted in the production of the hormones estradiol and progesterone in the summer
and winter periods after calving.

A sharp increase in the stress hormone adrenaline was registered in summer and winter periods with
an abnormal increase and decrease in air temperature.

The data obtained from studies of the influence of the temperature factor on the reproductive qualities
of dairy cows allow us to advise the farm specialists to organize their work in such a way as to limit the
number of inseminations during periods of sharp temperature changes. This is due to the fact that the
number of successful inseminations during these periods is much lower, since heat stress in animals
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reduces fertility in cows. We recommend taking this fact into account and, if possible, inseminating animals in
more favorable periods. The results of studies of the effect of heat stress on the fertility of cows in different
seasons of the year can be used to organize the reproduction of dairy cows.

REFERENCES:

1. Kaplunov, V.R. Vosproizvoditel'naya sposobnost' i chastota akushersko-ginekologicheskih
zabolevanij u korov raznogo tipastresso ustojchivosti. [Tekst] / V.R. Kaplunov; nauch. ruk. N. I.
Gavrichenko // Molodezh' — naukeipraktike APK: materialy 102-jMezhdunarodnoj nauchno-prakticheskoj
konferencii studentov i aspirantov, Vitebsk, 29-30 maya 2017 g. / Vitebskaya gosudarstvennaya akademiya
veterinarnoj mediciny. — Vitebsk: VGAVM, 2017. — CH. 2: Zootekhniya, ekonomika APK i gumanitarnye
nauki. — S. 194.

2. Arzumanyan, E.A. Zhivotnovodstvo [Tekst] / E.A. Arzumanyan. — M:, VO, Agropromizdat, 2017. —
205 s.

3. Tegza A.A., Baimbetova N. Alpeisov R.D. Opredelenie prihin nizkoi oplodotvorjaemosti korov
I telok metodov ocenki reproduktivhogo zdorovia u korov v zivotnovodheskih hozaistvah
Kostanaiskoi oblasti [Tekst] / Mnogoprofilnii nauhnii zhurnal 3i: intellect, idea, innovation — intellekt, ideya,
innovaciya, Ne 4., Kostanaj 2018, S 20-26.

4. Boyarskij, L.G. Proizvodstvo i ispol'’zovanie kormov v promyshlennom proizvodstve [Tekst] /
L. G. Boyarskij. — M.: Rossel' hozizdat, 2018 — 542 s.

5. CHizhik, I.A. Konstituciya i ekster'er sel'skohozyajstvennyh zhivotnyh [Tekst] / |.A. CHizhik. —
L: Kolos, 2016. — 244 s.

6. Bajmishev, M.H. Innovacionnye priyomy korrekcii reproduktivnoj funkcii u vysokoproduktiv-
nyh korov [Tekst] / M.H. Bajmishev, S.P. Eremin. — Kinel: Samarskaya gosudarstvennaya
sel'skohozyajstvennaya akademiya, 2017. — 209 s.

7. Nauchnye osnovy polnocennogo kormleniya sel'skohozyajstvennyh zhivotnyh [Tekst]. Sb.
nauchnyh rabot. — M.: Agropromizdat, 2017. — 145 s.

8. Fernandez-Novo, A., Pérez-Garnelo, S.S., Villagra, A., Pérez-Villalobos, N., & Astiz, S. (2020).
The Effect of Stress on Reproduction and Reproductive Technologies in Beef Cattle-A Review. [Text]
/I Animals (Basel). 2020: an open access journal from MDPI, 10(11), 2096. https://doi.org/10.3390/
ani10112096.

Information about the author

Tegza Aleksandra Alekseevna — Doctor of Veterinary Sciences, Professor of the department of
Veterinary medicine Kostanay Regional University named after Akhmet Baitursynov, 110000 Kostanay,
Mayakovskyi st. 99/1, phone: 87774435275, e-mail: tegza.4@mail.ru.

Dzhulanov Mardan Nurmukhamedovich — Doctor of Veterinary Sciences, Professor of the Department
of Obstetrics, Surgery and Reproduction Biotechnology of the Kazakh National Research University 050010
Almaty, Abaja St. 8. phone: 87077711244; e-mail: mardan_58@mail.ru.

Baimbetova Nurgul — Master of Veterinary Sciences, Senior Lecturer of the department of Veterinary
medicine Kostanay Regional University named after Akhmet Baitursynov, 110000 Kostanay, Mayakovskyi st.
99/1, phone:87076647578; e-mail: sonyk-86@mail.ru.

Akhmetchina Tolkynay Akangalievna — Master of Biology Sciences, senior lecturer of the Department
of Theory and Practice of Physical Culture and Sports (TPPCS), Kostanay Regional University named after
Akhmet Baitursynov, 110000 Kostanay, Tauliesizdik st.118, phone: 87755317020, e-mail:
tolkynsun15@mail.ru.

Teasza AnekcaHOpa AnekceesHa — eemepuHapusi fbiribiMOapbiHbIH OOKmMopbl, Axmem balimypcbiHog
ambiHOarbl KocmaHal eHiprik yHusepcumemi, eemepuHapsiblk MeduyuHa KaghedpachiHbiH Mpogheccopsl,
110000 KocmaHal ., Masikosckuti keweci, 99/1, men. 87774435275, e-mail: tegza.4@mail.ru.

Lxynanoe MapdaH Hypmyxamedosud — eemepuHapusi fbiribiMOapbiHbiH AOKmMopbl, Anvambl Kasak
YAMmbIK 3epmmey yHUBePCUMEeMIHiH aKywepusl, Xupypeausi XoHe buomexHonoausi KaghedpacbiHbIH
npogpeccopsni, 0560010 Anmamel, Abali OaHfbinbl, 8. men: 87077711244, e-mail: mardan_58@mail.ru.

baumbemosa Hypayn — e.f. maeucmpi, Axmem balimypcbiHoe ambiHOarbi KocmaHal eHipiiik
yHugepcumemi, gemepuHapsibiK MeduuyuHa kaghedpacbiHbiH afa Okbimywsbicbl, 110000 KocmaHal K.,
Maskosckuti keweci, 99/1, men. 87076647578; e-mail: sonyk-86@mail.ru.

AxmemdyuHa TonkbiHal AkaHzanuesHa — buonozausi masucmpi, A. balimypcbiHo8 ambiHOarbl Kocma-
Hal eHipnik yHusepcumemiHiH [ALUCTI kagedpacbiHblH ara oKbimywbickbl, 110000 KocmaHal K.,
Tayenci3dik keweci, 118, men. 87755317020, e-mail: tolkynsun15@mail.ru.

26



BETEPUHAPUA FblJIbIMOAPDI BETEPUHAPHbBIE HAYKU

Tee3a AnekcaHOpa ArnekceesHa — OOKIMOP 8emepuHapHbIX HayK, npogeccop kaghedpbi emepuHap-
Hol meluuuHbl KocmaHalicko2ao peauoHanbHo20 yHugsepcumema um A.batmypceiHosa, 110000 e.
Kocmarnad, yn. Masikosckozo 99/1, men. 87142558568; e-mail: tegza.4@mail.ru.

LxynaHos MapdaH Hypmyxamedoguy — OOKMOP 6emepuHapHbIX HayK, npogeccop kaghedpbl
Akywepcmea, xupypaus u buomexHosioaus eocripou3godcmea Kasaxckoz2o HayuoHasibHo20 uccriedosa-
menbcKkoao yHueepcumema, 050010 Anmamsi, npocn. Abas, 8 menegoH: 87077711244; e-mail:
mardan_58@mail.ru.

baumbemosa Hypeyn — maesucmp eemepuHapHbIX Hayk, cmapuwuli npernodagamersib kaghedpb!
eemepuHapHol meduyuHbl KocmaHalicko2o peauoHaibHo20 yHusepcumema um A.balimypcsiHosa, 110000
2. Kocmarnali, yn. Maskosckozo 99/1, men. 87076647578; e-mail: sonyk-86@mail.ru.

AxmemyuHa TornkbiHal AkaHeanuesHa — Masucmp 6uonoauu, cmapuwull npernodagamerib Kaghedpsbl
Tull®KuC KocmaHalickoeo peauoHasibHO20 yHusepcumema um A.baumypceiHosa, 110000 KocmaHad, yn.
Taynuecusduk 118, men. 87755317020, e-mail: tolkynsun15@mail.ru.

27



AYBIJILWWAPYALUBIIbLIK FbJIbIMAOAPDI CENbCKOXO3ANUCTBEHHBLIE HAYKU

YOK 630%114.52:630%232.322.43(045)
DOI: 10.52269/22266070_2022_2_28

NMPUMEHEHUE UNOBbLIX OCAAKOB CTOYHbIX BO[
B KAYECTBE OPFAHUYECKOI'O YOOBPEHUA ANA YIYYLLEHUA
XUMUYECKOIO COCTABA U NOBbLILEHUA NMoaorPoOAUA MOYBbI

bocmybaesa M.b. — oby4darowutica GokmopaHmypb! o crneyuanbHocmu «8D08103 — HayuyHble
OCHO8bI NUMaHusi pacmeHud u rnpuMuHeHusi yoobpeHusi», Kasaxckul agpomexHudyeckul yHugepcumem Um.
C.Celugpynnura, 2.Hyp-Cynmak.

HayaHoea A.[1. — Ookmop buonosudeckux Hayk, npogeccop, Kaszaxckuli azpomexHu4yeckul yHuU8ep-
cumem um. C. CeligpynnuHa, 2.Hyp-Cynmar.

B 0daHHOU cmambe npueedeHbl OaHHble MO U3y4YeHuro Oelicmeusi passiudyHbiXx 003 OpaaHU4ecKo20
yO0bpeHUsi U3 UrioBbIx 0cadKo8 Ha aspOXUMUYECKUe rokKasamersu rno4Yebl rnod 6azposbiM amapaHmom.
YcmaHoeneHa 3aKOHOMePHOCMb U3MEHEHUs roka3amenel HUmpamHo20 asoma, nod8uxxHo20 ¢hocghopa,
MoOBUXXHO20 Kasusi U OP2aHUYECKO20 8eujecmsa Ha pas/uyHbix cmadusix eezemauyuu ba2pogozo amapaH-
ma 6 3agucumMocmu om pasnuyHbix 003 uroeo2o ocadka. lNpumeHeHUe opaaHU4YeCcKo20 yOobpeHuss nepuod
8cx0008 criocobecmeosaro yeenuydeHu cooepxxaHus Humpam-do20 asoma 6 6 pas, docmyrnHo20 ¢ocghopa
8 3 pasa ro cpaBHeHUK C KOHMPOJsIbHbIM 8apuaHmom. OmMMeYeHO CHUXeHUe codepxaHusi numamersibHbIX
3/1eMeHmos o Mepe pocma U pasgumus amapaHma 3a cyem riompebreHusi pacmeHusiMU U 8bIMbI8aHUs 8
HUWXHUE 20pu30HmMbI noysbl. NpesbiweHue 3HavyeHus MK no codepxaHuto msiKesibix Memarsioe 8 royse
focsie Ucrob308aHUs UI08bIX 0CAa0K08 8 Ka4ecmee opaaHuyeckozo y0obpeHusiHe 8bisisrieHo. CyuecmeeH-
HOe 8/UsIHUEe Ha yfy4YuweHuUe XUMUYecKo20 cocmasa rnoysbl U onmumarsbHolU 00300 6HECEHUs! US08biX
ocadkos nod pacmeHusi amapaHma okasanacb 0o3a — 10 m/za. [JanbHeluwee rnogbiweHue 003bl BHECEHUS
opeaHu4eckoz20 ydobpeHusi He Hecem MpakmuyYeckol 3Ha4uMocmu U co3daem OrnacHOCMb HaKOMIeHUs
msiKesibiX Memarisios.

Kntouesble crnosa: ocadok cmoyHbIx 800, ydobpeHue, nepepabomka omxodoe, msixesble Memarnsibl,
amapaHm.

APPLICATION OF COMPOST FROM WASTEWATER SEWAGE SLUDGE AS A FERTILIZER
TO IMPROVE THE CHEMICAL COMPOSITION AND INCREASE SOIL FERTILITY

Bostubaeva M.B. — PhD student of thespecialty «8D08103 — Scientific basis of plantnutrition and
fertilizer application», S.Seifullin Kazakh AgrotechnicalUniversity, Nur-Sultan.

Nauanova A.P. — Doctor of Biological Sciences, Professor, S.Seifullin Kazakh Agrotechnical
University, Nur-Sultan.

The indicators of nitrogen, mobile phosphorus, mobile potassium and organic matter at various stages
of the growing season of crimson amaranth were considered. The applied organic fertilizer during the
germination period increased the rate of nitrogen by 6 times, available phosphorus by 3 times relative to the
control variant of the experiment without fertilizers. Further, the content of nutrients decreased due to con-
sumption by plants and leaching into the lower soil horizons. Also, analyzes were carried out on the content
of heavy metals in the soil, according to the results of which no excess of MPC values for the content of
heavy metals in the soil after the use of sludge as an organic fertilizer was revealed. According to the
research results, the recommended dose of sludge application was 10 t’ha, where a significant effect on
improving the chemical composition of the soil was noted. A further increase in the dose of organic fertilizer
application is of no practical importance and creates the danger of accumulation of heavy metals.

Key words: sewage sludge, fertilizer, waste recycling, heavy metals, amaranthus.

TOMNbIPAKTbIH K¥HAPJIbIIbIF bl MEH XUMUATBIK K¥PAMbIH XKAKCAPTY YLLUIH
TbIHAUTKbILW PETIHAE AFbIHObI CYNAPObIH JIAUNbI TYHBANAPbLIH KONOAHY

bocmybaesa M.B. — «8D08103 — OcimMOikmep KOpeKmeHYyiHiH XeHe mbiHalmkbi KordaHyOblH
FbINIbIMU Heai3inMamMaHObIfFbl 6oUbiHWa dokmopaHmypa 6inim anywsicsl, C.CelipynnuH ambiHOarbl Kasak
aspomexHukarnbik yHugepcumemi, Hyp-CyrimaH K.

HayaHoea A.l1. — buonoeus fbinbiMOapbiHbIiH 00Kmopskl, npogeccop, C.CeligynnuH ambiHOarbl Kasak
aspomexHukarnbiK yHusepcumemi, Hyp-CynmarH K.

byn makanada KyHeipm KOHbIp MOrbipakma XypaisineeH warbiH MesImeKkmi moxipubeHiH Hamuxe-
niepi 6epinzeH, 3epmmeyde nalnbl myHbanapdaH >acajiFaH OpaaHUKaribiK mbiHalmKbIWmbIH 8p myprii
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0o3anapbiHbiH KyH2ipm KbI3bl/1 aMapaHm egzifieeH MmorbipakmbiH azpoxXUMUSIIbIK KepcemkiumepiHe acepi
3epmmernizeH. KyHaipm Kbi3bil amapaHmmbiH ee2emauyusisibi Mep3iMiHiH apmypsii keseHOepiHOeai Humpam-
mbl a3om, XblKbIMalibl hOCEOp, XblMKbiMarnb! Kaaul XoHe op2aHuKasblK 3ammapObiH Kepcemkiwmepi
3epmmendi. KondaHbliiFaH opeaHuKarnblK MmbIHalUmKbiw KosidaHbliFraH Hyckanaplda Kekmey Ke3eHiHOe
Humpammas! azommbiH KepcemkiwiH 6 eceae, XblmkbiMarbl ¢pocghopdel 3 ecece apmmbipObl. CoHOal-akK
monbipakmarbl aybip MemandapdbiH MesnwepiHe mandaynap Xypaisinir, oHbIH Hemuxenepi 6olbiHWa
natnsl myHb6anapdaH asnbiHFaH opeaHuKasblK MmbiHalmKbiW KondaHFaHHaH KeliH morblipakmarbl aybip
memandapobiH menwepi LLIPK maHOepiHeH acnalmbiHObifbl aHbiKmanobl. 3epmmey Homuxesnepi 6olbIHWa
ope2aHuKarbiK mblHalimKbitumbl KondaHyra ycbiHbliambiH 0o3a 10 m/2a Kypadsbi, 6yn Hyckada monbipak-
MmbIH XUMUSITIBbIK KypaMbiH Xakcapmyfa alimapribikmal acep 6alikanObl. OpeaHukarblK mbiHalmKbIiumbl
eHei3y 0o3acbkiH 00aH 8pi apmmbipy MPaKmMuKasbiK XaFbIHaH OPbIHChI3 XoHe ayblp MemasndapObiH XuHary
KayriH myobipadsbl.

TyUiHOi ce30ep: afbiHObI cynapObiH myHbanapbl, mbiHalmKbiw, Kandbikmapobl Kalima eHOey, aybip
memarndap; amapaHm.

BeegeHune. Kaxabin 13 Hac BHOcUT cBOW Bkrag B npomsdsoactso 70-100 kr o6e3BOXEHHOro ocagka
CTOYHbIX BOA B rofl, YTO cocTaBngaeT okono 20-25 kr cyxmx BeLwecTs B rof. OTO HenpepbiBHbIN NpoLecc Ha
BCEX OYUCTHBLIX COOPYXEHMSIX. YYWUTbiBas TO, YTO BCMeACTBUE ypOaHu3aumMm HaceneHus B ropogax
CTaHoBUTCA BCe Oonblue, npobnema yTunusaumm MnoBbiX 0CaakoB TpebyeT noucka AONroCpPoYHbIX peLue-
HWUA. Ha gaHHbI MOMEHT KOMMYHasIbHbIE XO3ANCTBA HaLLen CTpaHbl cOpackiBaloT B BOAHbIE OOBEKTLI OKOJIO
0,66 KM® CTOUHbIX BOf, U3 KOTOpPbIX 4O HOPMAaTUBHbLIX 3HaYeHU ovunLaeTcs Tonbko 0,22 KM°, TO eCTb BCero
nvwb 33% [1, ¢.257; 2, ¢.83-84].

AHanu3 coBpeMeHHOro CoCTosiHNS 0bpaboTkn ocagkoB CTOYHbLIX Bog B ropogax Hyp-CyntaH n Anma-
Thbl MOKa3ar, YTo B CTpaHe OTCYTCTBYeT adpeKTUBHAs TEXHOMNOMMA nepepaboTku MIOBbIX OCaAKOB, KOTOPbIE
NWb CKNagupyloTCa Ha WNOBbIX Nnowlagkax, cosgaBas GMOMNOrMYeckyrd M TOKCUKOMOMMYECKYH Yrposy
HaceneHno 1 NPUBOAUT K 3arpsA3HEHUIo oKpyxatowen cpefpl [3, ¢.22-23]. Ocagok CTOYHbIX BOA NpeacTas-
ngaet cobon BellecTBo, obpasyolleeca B pesdynbTate OYUCTKA CTOYHbIX BO4 U COCTOUT U3 BOAbI, OpraHu-
YecKmMx BeLlecTBa N nNuTaTenbHbIX MUHeparbHbIX BewecTB. OH COOAEpXNUT LIeHHbIE pecypchbl: yrnepos — 25-
35%, a3oT — 4-5%, pocop — 2-3%, 1 ocTaToUHbIE NPOAYKTbI (MUKPOINEMEHTbI, MeTannbl, 1 T.4) [4, ¢.8].

Ocapok cTouyHbix BoA (OCB) sBnsieTcss 00bEMHbIM MOGOYHBIM MPOAYKTOM, OOpasylwmumcs Ha
OYMCTHBIX COOPYXXEHWSX, N OLEHMBAETCS KakK MOTEHUMarnbHbIA UCTOYHWK BTOPUYHOIO 3arpsi3HEHUST OKpYy-
Xarowewn cpegbl. CnegoBatenbHO, €ro npaBunbHas yTunm3aumst U nepepaboTka MMEKT NepBOCTENEHHOE
3HayeHune. Ha gaHHbI MOMEHT LUMPOKO UCMONb3yeMble TEXHONOMMM no nepepaboTtke OCB BkntovatoT B cebs
aapobHoe/aHa3pobHOE KOMMOCTMPOBaHWNE, CXUraHue, NMPonu3 un rasudukauuio. lanee metaH Mcnonb3yeT-
csl ona nony4veHust aHeprun. Tak xe B GonbwnHcTBe cTpaH EC npaktukyetca cxuraHne OCB. CxuraHue
ymeHbliaeT 06bem mna Ha 90% C OOHOBPEMEHHBIM YHUUTOXEHWEM OO0Ne3HETBOPHbIX MWKPOOPraHW3MOB.
OctaTtouHagda 3ona (okono 30 mac. %) yTunuaupyeTcst Ang nNpou3BoACTBa CTPOUTENbHbLIX MaTtepuanoB. Tak
e Tenno npou3BoAMMOE BO BPEMSI CXMUraHUs NPOU3BOAMT nap, KOTOPLIN BNOCNeacTBUM npeobpasyeTcs B
3HEeprn ¢ NOMOLLBID NapoBbiX TypbuH. Beicokoe copepxaHue ¢poccopa B yrne u 3one n 6onee Huskoe
COLEpPXXaHWE TSDKENbIX MEeTanmnoB, AenaeT 305y NoTeHuManbHbIM UCTOYHUKOM hocdopHbIX yoobpeHun ans
CenbCKoro xo3smnctea. Ho aTtoT meTtoa umeeT psg MUHYCOB: BbICOKAs CTOMMOCTb TEXHOMOMMU CXUraHus,
0onbLUOE KONMYECTBO BbIOPOCOB NapHUKOBbLIX rasos [5, ¢.629].

Haunbonee npuBnekaTenbHON NepcnekTMBon ByoeT ncnonb3oBaHWE WIOBbIX OCaAKoB AN Menvopa-
LUun 3emMerb, KOMNOCTMPOBAHNS, MO0 NPUPOAHLIA COCOD yTUNM3auun ¢ NpUMEHEHMEM MUKPOOPraHM3mMoB
[6, c. 424-426].

Mcnonb3oBaHe MMOBbIX OCAAKOB AOBOSIbHO 4acCTO PAcrpoOCTpaHEeHO B pas3BuThIX cTpaHax. B 2020
rogy Obinl npoBeAeH OOLWMPHBIA onpoc cpeam rocyaapcTB yneHoB EC, 4Tobbl BbISICHUTL, Kyaa UCNONb3YoT
ouymweHHbIn nn. ObLlee eBponenckoe NPon3BOACTBO MIOBbIX OCaakoB: 8,7 MMH TOHH CyXOro BellecTsa B
rog. N3 HMX MCnonb3yrT B CENbCKOM XO035MCTBE: 4,1 MIH T. CyXOro BellecTBa B rog, cxuraHue: 2,4 MiH
TOHH/rof, pekynbTuBaums 3emenb: 0,7 MAH TOHH CyxOro ocTtaTka/rod, NonuroHbl: 0,5 MMAH TOHH CyXOro
BellecTBa B rof, Apyrue HanpasneHusa: 1 MnH ToHH/rog [7, c.1-11].

Hons cxkuraembix ObITOBbIX OTXOLOB B €BPOMENCKUX CTpaHax, Bpsg nu OygeT yBenuumBaTtbCcs U
MOXeT [axe YMeHbWwuUTbcs B Oyaywiem. [MpuuvHbl MPOTMB CXUraHMS OTXOLOB BKIOYAKT  BbICOKYH)
CTOMMOCTb U PUCK 3arpsa3HeHns atMocdepbl. Heckonbko MycopocuratenbHbiX 3aBOA0B Obinn OCTaHOBIE-
Hbl B BenukoGputaHum m3-3a BbICOKOM CTOMMOCTU 3Heprun. B LUBeumn cylliecTtByeT 3anpeT Ha CxuraHve
OTXOOB M3-3a BO3MOXHOIO BblOpoca B aTMocdepy pTyTu u AnokcmHoB. B CeBepHon AmMepuke CXKuraHue
0TX0AoB OygeT npogormkaTbCs ANsl yaaneHus ocafka M3 KPYMHbIX FOPOACKMX UeHTpoB [7, 1-11]. Takum
06pa3oM, MOXHO 3aKMOYNTb, YTO peLleHre npobnem yTunusaumm UnoBbiX OCafKoB SABMSIETCA akTyarbHON U
Ha CEerogHsWHUN OeHb HepeLlleHHOoM NpobnemMon He Tonbko B KazaxcTtaHe, HO 1 OpyrMx CTpaHax.

Obwuin obbem HakonneHHblx TBO B KasaxctaHe coctaBnsgeT okorio 100 MAH. TOHH, NPpY 3TOM exe-
rogHo obpasyetcs yxe nopsgka 5-6 mnH. ToHH TBO. K 2025 rogy ata undpa MoXeT Bbipactu 40 8 MIH.
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TOHH, MpX 3TOM 0BpasyoLmMecs OTXo0Abl pa3meLLarnTca Ha nonuroHax 6e3 npeaBapuUTENbHON COPTUPOBKM U
obesspexuBaHua [8, ¢.109-110]. Takum obpasom, cnegyetr OTMETUTb, UYTO B KasaxcTaHe OCTpO CTouT
npobnema nepepaboTkM OTXOOOB CTOYHbIX BOA, M 6e3 Hagnexalwen TexXHONnoruuM yTunusauum paHHas
npobrnema B Heganekom GyayLem MoXeT NPUBECTU K SKONOrM4eckon katactpode.

B coBpeMeHHbIX YCNOBUSAX CENbCKOXO3SIMCTBEHHOIO MPON3BOACTBA CYLLECTBYET AedUUMT YA0OpPEHUIA.
B cBsi3M ¢ 3TMM BO3HMKAET LienecoobpasHOCTb UCMONb30BaHNS LOMNOMHUTENBHBIX UCTOYHUKOB OpraHUYeckux
yaobpeHun, Takux kak HaBo3, MOMET, 0CaoK CTOYHbIX BoA. o cBoen yaobpsioLwen LeHHOCT 0CafoK CToY-
HbIX BOA He yCTynaeT HaBO3Yy KPYNHOro poraTtoro ckota [9, ¢.561]. inoBble ocagku HakannueawTCsa B BUAeE
OTXOOB M OKa3blBalOT HEraTMBHOE BO3OENCTBME Ha OKpyXaloLyo cpedy. Ho 3TOT UeHHbIN pecypc MOXHO
NCMNomb30BaTh B KAYECTBE OPraHNYecKkoro yaobpeHust Ans cenbCkoro Xo3ancTBa NpMMeHsiemMoro npu G6naro-
YCTPOMCTBE, PEeKynbTMBaUMM HapyLleHHbIX 3emenb, neca. OgHako MCMoNb30BaHME WIOBbIX OCadKOB B
KayecTBe OopraHoOMMHepanbHOro yaobpeHus TpebyeT OCTOPOXHOro nogxoda M CTpororo cobnogeHns gosbl
BHECEHus B NoyBy. B gaHHOM cTaTbe nokasaHa BO3MOXXHOCTb MCMOSIb30BaHMSA KOMMNOCTA U3 UITOBbIX OCaAKOB
B KayecTBe OpraHoOMUHepanbHOro ygobpeHus npu nocagke AeKkopaTUBHbLIX KynbTyp Ans Gnaroyctponcrtsa
TeppuTopuin. Heobxoanmo 3HaTb HE TONBbKO KONIMYECTBEHHOE COAEPKAHNE TOKCUYHBIX SNIEMEHTOB B UCMOSb-
3yemMoM yaobpeHumn, HO U B UICXOOHON MOYBeE.

Llenb nccnepoBaHum — U3yyeHne XMMMYECKOro COCTaBa MoYyBbl NPU UCMOMb30BaHUM Pa3fnnyHbIX 403
WINOBbIX OCaJKOB B KayecTBe yaobpeHus.

MaTepuanbl u meToabl uccnegoBaHusa. Pabota nposoaunack B 2021 rogy, Ha 6a3e kamnyca KATY
um. C.Cendpynnunra, r.Hyp-CynrtaH. PanoH pacnonoxeH B CTEMHON 30HE, B YCIOBUSIX PE3KO KOHTUHEHTAsb-
Horo knumarTa. No4Ba onbITHOro yYyacTka TEMHO-KallTaHoBasi, aBToMopdpHas, ¢ cogepxxaHuem rymyca 1,7%,
pH 7,5. XapaktepuayeTcsi O4YeHb HU3KMM cogepXaHueM noaswxkHoro gocgopa (3,0 Mr/Kr) u BbICOKMM
copgepxaHnvem kanus (538,2 Mr/kr), BbICOKOW HAacCbILLEHHOCTbIO OCHOBaHuAMU (60%). Xumunyeckmun cocrtas
Nno4Bbl Nepef NoceBoM: 0OMeHHbIN docdop — 6 Mr/Kr, 0OOMeHHbIN Kanui — 538,2 Mr/kr, HUTpaTHbLIN a30T —
3,0 mr/kr, rymyc — 1,7%.

YaobpeHne u3 nnoBbix 0CagkoB BbINO NOMy4YeHO METOLOM KOMMOCTMPOBaHUSA ¢ 4obaBneHnem comno-
Mbl 1 BuonpenapaTta « MUKPOMUMKCY, COCTOSALLMIN U3 KOHCOPLUMYMa 3(PMEKTUBHBIX MUKPOOPraHN3MOB, Bbide-
neHHbIx 13 unosblx ocagkoB [KIT «ActaHa Cy Apnacbl» r.Hyp-CyntaH. Buonpenapat «MuKpoMuKe»
N3roTOBMEH B 3KCMEPUMEHTaNbHO — Npou3BoAcTBeHHOW nabopatopum TOO «Buo-KATU». Xumunyeckui
cocTaB yoobpeHuin U3 UNoBbIX 0CaAKOB: opraHnyeckoe BelectBo — 40,5%, obwui asot — 1,3%, docdop —
1,7%, kanun — 0,5%.

lMpenBaputenbHasi MOAroTOBKa BKMtoyana B cebsi oOpaboTky MOYBbI C BHECEHWEM OPraHU4ecKoro
yaobpeHnss U3 unoBbIX ocagkoB B konudectee 5 T/ra, 10 T/ra, 15 T/ra. BHeceHne vMnoBbix ocap,KOB npoBo-
aunun 3a 20 gHen go noceBa amapaHTa.O6bekT uccrnenoBaHus — AensHkM nnowagbto 1 M> ¢ nocesamu
amapaHTa byporo (Amaranthus cruentus). Copt amapaHTta — Ritter Paris. NoceB cemsiH amapaHTa — 30 mas,
NMOBTOPHOCTb OMbITa — TPexkpaTHasi, rmybuHa 3agenkn — 1,5 cm, Hopma BbiceBa 0,5-0,8 r/m 2. PaccTosiHne
mexay psagamum — 30 cm, mexay pacteHuammn — 30 cM. YXO4 3a pacTeHMaAMM 3akntodanca B npororike,
pbIXNIEHUN 1 NonuBe OAMH pa3 B Hedento. BblaeneHbl cnegywowme deHonornvyeckme dasbl: BCXOAbI,
BEreTaLMOoHHbIV nepuog, (Nepsblvi NNCT, TPETUIN NUCT, POCT cTebns), UBEeTEHME, CO3pEBAHMNE CEMSIH.

[na onpeaeneHnsi UBMEHEHUS arpOXMMMYECKMX NMOKas3aTenen MouyBbl C KaXdoro ydactka oTbupanu
NoYBEHHbIE 0Opas3Lbl, KOTOpble GbINM NpoaHanM3npoBaHbl CeAYLWUMN METOAAMU: HATPATbl — MOHOMETPU-
yeckum metogom [10], rymyc — metogom TiopuHa [11], noaBmxkHbIE(OPMBI hocdopa U Kanua — Nno MetToay
MauuruHa B mogudpmkaumm LUIMHAO [12].

O6pa3subl komMnocTa Obin BbICYLEHbI U NpocesiHbl Yepe3 cuto pasmepom 0,25 mm. CopgepxaHue
OopraHu4eckoro BellecTtBa B kommnocTte onpegenanu no FOCT 27980-88 [13], doccop no NOCT 26717-85
[14], kanun TOCT 26718-85 [15], obwwun asotr FOCT 26715-85 [16], B nabopatopum kadenpbl NoyBOBeE-
penna KATY um. C.CendynnuHa. OnpegeneHne cogepXaHus TsKenblX MeTarnsioB B MOYBE MPOBOAMMIN
aToMHO-abcopbumMoHHbIM MeToAoM B yHuBepcuTeTe OHgokysMannc (Typuums). Bce akcneprmeHTbl npoBoau-
NNCb B TPEXKPATHOM NOBTOPHOCTM.

Pe3synbTathl uccnepgoBaHun. [1o noceBa amapaHTa coAep)XaHUWe HUTpaTHOro a3oTa B nque Ob1n10
o4yeHb HU3kMM K coctasndano 3,0 mr/kr B crioe 0-40 cm. B nepmoa BcxogoB konmyectso N- NO® B nouse
ONbITHLIXBAPUAHTOB3HAYMTENBHO YBENUUYNNOCL. ECNK B KOHTPOMNbHOM BapuaHTe COAepXaHue HUTPaTHOro
asoTa B cloe I'IO‘JBbI 0-40 cm coctaBnset 4,8 Mr/kr, TO NpM BHECEHUWN OpraHMYeckoro yaobpenust 5 T/ra
konnyectBo N-NO° ctano B 2 pasa 6onblwe, npu go3e 10 T/ra yBennueHne npousowso B 5 pas, 15 T/ra
BbIpocno B 6,4 pa3a. B da3sy Beretaumu cogepxaHue N- NO®B noyseysenuuunock B1,5 pasa B BapmaHTtax c
BHECEHMEM OpraHM4eckoro ygobpeHus B gose 5 T/ra N He3HaYUTENbHO U3MEHUOCL Npu BHeceHun 10 T/ra,
15 1/ra. CpeaHsia Benu4umHa cogepxaHms N- NO®3a Bce nepvoabl Beretaumm B NoYBe 3HAYMTENBHO BbICOKa B
BapmaHTax C BHECEHMEM opraHunyeckoro yaobpenust 10 T/ra, 15 1/ra, npeBbilwas 3Ha4YeHNEe KOHTPOSTbHOro
BapuaHTa B 5,2 1 6,1 pa3a COOTBETCTBEHHO (Tabnumua 1).
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Tabnuua 1 — BnvaHne opraHM4eckoro yaobpeHust u3 MinoBOro ocagka Ha KONMYECTBO HUTPaTHOro
as3oTa B No4vse nofj noceBoM pacteHui amapaHnTa (0-40 cm, mr/kr)

BapuvaHnt da3sa Bcxoaos ®a3za Beretaunn | ®asa uBeTeHUs CpenHsas BenuunHa
KoHTponb 4.8 3,5 3,2 3,8

OpraHuyeckoe 8,9 13,65 8,4 10,3

ynobpeHue 5 T/ra

OpraHuyeckoe 23,7 25,7 9,25 19,6

yaobpenne 10 1/ra

OpraHunyeckoe 30,85 29,75 9,15 23,3

yaobpenwne 15 1/ra

HCP 1,08 0,49 0,72

[JuHamuka asoTa TeCHO cCBsi3aHa C OMHaMMKOW nogBwkHoro pocdopa [17, c.1-5]. KonudecTtBo
noaswxHoro ¢gocdgopa B cnoe 0-20 cM B nepuog BCXoQoB amapaHTa cocTtaBuno 12,4 Mr/kr B KOHTPOSIbHOM
BapuaHTe. [lokasatenu nogBwXHOro docdopa 3HaYUTENbHO MOBBLICUIIMCL B BapuaHTax C AobaBneHvem
opraHu4yeckoro ygobpeHus: B gose 5 t/ra — 82,6 pasa, B gose 10 1/ra—B 2,8 pasa,makcumanbHasi npubaska B
4,7 pasa coctaBuna B 4o3e — 15 1/rano cpaBHEHUIO C KOHTPOJTbHBIM BapUaHTOM.

B nepuop nonHoro cospeBaHUs amapaHTa cogepxaHne noaBmKHoro gpoccopa 3HaYnMTeNbHO CHUXa-
eTCA [0 MCXOAHbIX 3HayeHun 8-9 Mr/Kr Ha KOHTpone, B BapuaHTax ¢ ygobpeHuem m3 MrnoBbiX OCaakoB
coaepxaHue nogBukHoro ooccopa cHM3UNOCh BABOeE B fo03e 5 T/ra, n octanock 6e3 nameHeHun B gosax 10
T/ra, 15 1/ra.

CpefHas BenuuvHa cofepXaHust noABwKHOro ¢occopa B MoYBe 3a BCe nepuoibl Beretauuun B
BapuaHTax ¢ BHECEHMEM OpraHuveckoro yaobperus B gosax 10 1/ra, 15 T/ra npeBbllaeT AaHHbIA Nokasa-
Tenb B BapuaHTe ¢ KoHTponem B 2,9 1 4,1 pa3a cooTBETCTBEHHO (Tabnuua 2).

Tabnuua 2 — W3meHeHwe nokasaTenen noasBwxkHoro docdgopa B nodse (0-20 cm, wmr/kr) nopg
OEVCTBMEM pa3fUYHbIX 403 OPraHM4eckoro yaobpeHns B neprog Beretaumm amapaHTa

BapwuaHT da3za BcxoaoB da3za Beretayum ®a3za useteHns | CpeaHss BeNMYMHa
KoHTponb 12,4 15,1 7,6 11,7
OpraHu4yeckoe 32,4 35,5 19,3 29,0

ynobpeHue 5 T/ra

OpraHu4yeckoe 35,8 35,0 30,7 33,8

ynobpenune 10 T/ra

OpraHuyeckoe 57,95 42,3 45,3 48,5

ynobpeHue 15 T/ra

HCP 0,5 1,76 0,41

K Havany BeretTauuv amapaHTa cogepXaHue NoaBUXKHOro Kanus Obino Belcokum. MNpumeHeHue 15 T/ra
opraHuyeckoro yaobpeHus nosbicuno konuyecTtso K,OB NaxoTHOM crioe MoYBbIB nepuof BcxoaoB Ha 23 %
OT NpeanoceBHOro ypoBHs (Tabnuua 3).

Mo4Bbl OMbITHBIX YY4ACTKOB XapakTepmnsyTCsa BbICOKMM COAepXXaHneM Kanus. 3TO NpuBero K OTCyTCT-
BWIO 3aKOHOMEPHOCTEN coAepKaHns NOABMXKHOIO Kanusi B NoYBE MeXAy BapnaHTamu.

Tabnuua 3 — BnusHue opraHuM4eckoro yaobpeHust N3 UoBbIX OCafKOB Ha MokasaTenu NoABUXHOMO
kanua B no4yse (0-20 cm, Mr/kr) B nepmno Beretauumn amapaHTta

BapwuaHT da3za BcxoaoB da3za Beretayum da3za useteHns | CpeaHss BENMYUHA
KoHTponb 540,1 643,3 556,4 579,9
OpraHu4yeckoe 548,1 656,1 5422 582,1

ynobpeHue 5 T/ra

OpraHu4yeckoe 605,3 687,0 538,5 610,3

ynobpenune 10 T/ra

OpraHu4yeckoe 673,9 699,4 575,7 649,7

ynobpeHune 15 T/ra

HCP 34,2 5,7 29,6
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MakcmanbHbIN MPUPOCT KONMMYEeCTBa MOABMXKHOIO Kamnus 3a BeCb Nepuog Beretauum OTMEYEH npu
BHeceHun 15 T/ra nnosbIX 0cagkoB.

B arpoHOMuM CyLLecTBYIOT pasnu4yHble CrnocoObl yBENWMYEHWs 3anacoB rymyca W yryudlleHus ero
KayecTBa, HO BaXHbIM (pakTOpOM, BNUAKOLLMM Ha FyMyCOBOE COCTOSHME MO4YBbl, OCTAETCA BHECEHWe
opraHmyeckux yaobpeHun. CucteMaTnyeckoe NpuMeHeHne opraHm4eckux yaobpeHun cnocobCcTByeT yBenu-
YEHMI0 KOnMyecTBa rymyca 3a CYeT nepeHoca HOBbIX OpPraHU4eCcKMX BELLECTB, ABMASIOLUXCA UCTOYHUKOM
CUHTE3a MOMOoAbIX NYMUHOBBLIX KUCIOT. [MoaToMy HekoTopble y4deHble kak Skowronska, Melo oTmevatoT
HeOOXOOMMOCTb BHECEHMSI B MO4YBY OpPraHMYeckux YyOoOpeHu [ns COXpaHEeHUs OCHOBHOW Macchbl
ycTonumsoro rymyca. [18, ¢.3-5;19, ¢.1496-1501]

Tabnvua 4 - [lokasaTenumaccoBOM [ONM OpPraHM4Yeckoro BeLlecTBa MOYBbl NOO OEeNCTBUEM
pasnn4YHbIX 403 OPraHN4Yeckoro yagoobpeHus ns nnoBbiX 0CagkoB , %
BapuaHT MaccoBas gons opraHM4ecKoro BeLlecTBa, %
KoHTponb ,

OpraHuyeckoe yanobpeHue 5 1/ra
OpraHuyeckoe yanobpenue 10 T/ra
OpraHu4yeckoe yanobpenue 15 1/ra
HCP
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B koHTpone 6e3 ypobpeHun, a Tawke B npobax, oTobpaHHbIX neped NOCeBOM, MUHWMarbHOE
copepxaHue opraHuyeckoro Belectsa coctasuno 1,7%. MNpun 3ToM B pesynbTate BO3OEeNCTBUSA YA0OpeHun
B Ao3e 10-15 1/ra maccoBas gonsa opraHM4ecKoro BeLLecTBa B noyse ysenuyunack B cpegHem Ha 0,1%. MNpu
BHECEHUN HebONbLLIOro KonuyecTea yaobpeHuin B 5 T/ra CyLLECTBEHHOMO BIIUSHUSL HA cogepXaHue rymyca B
noyse He Habnoganock (Tabnuua 4).

Tskénble MeTanmnbl U UX COEOUHEHUS OTHOCATCS K YMCIYy pacrnpOCTPaHEHHbIX U BECbMa TOKCUMYHbIX
3arpssHsowmx sewects[20, ¢.165-166].13 3a pucka 3arpsisHeHUs1 NOYBLI THXKESNbIMU MeTaniaMmm BXOOsLLmnX
B COCTaB WJIOBbIX OCafKOB CTOYHbIX BOA, MPOBEAEHA OLEHKAa YPOBHSI BariOBOr0 COAEPXKaHWUS OCHOBHbIX
TSHKEnbIX MeTanoB B noyse. V3 gaHHbIX, NpMBeAeHHbIX B Tabnvue 5 BUAHO, NpU BHECEHUWN OPraHMYecKoro
yaobpeHns B MOYBY NnokasaTtenu cogepXaHus TsKernblX MeTannoB He npeBbicunu 3HaveHuns MNOKn.

Tabnwuua 5 — NokasaTenuBanoBoro CoAePKaHUs TAXENbIX MeTansoB B NOYBe B 3aBUCUMOCTH OT 03bl
BHECEHWSI OPraHN4ecKoro yaobpeHus ns nnosblx ocagkos (Mr/kr)

BapuvaHnt Zn Cd Cu Pb
KoHTponb 29 He oGHapyxeHo 16,4 9.2
OpraHu4yeckoe 28,2 He obHapyxxeHo 17 9,5
ynobpeHue 5 T/ra
OpraHu4yeckoe 30,4 He obHapyxeHo 17 9,8
ynobpenune 10 T/ra
OpraHu4yeckoe 35,3 He obHapyxxeHo 18.2 10.4
ynobpeHune 15 T/ra
MAKn 100,0 3,0 55,0 30,0

Tak kak Tsbkenble MeTanfbl UMEKT TeHAEHLUMIO HAKOMMEHUA B No4vBe, Npu NOBTOPHOM, ANMUTENBHOM
BHECEHWM OpraHMYecKkoro yaobpeHus 13 unosbix 0CagkoB HEOOXOAMMO NPOBOAUTL EXEro4HbIN MOHUTOPUHT
YPOBHS TSXKENbIX METANIoB Ha AaHHOM y4yacTke.

3aknroyeHue. B kayecTBe onTMManbHOro KONMYecTBa Ansi BHECEHMS B NOYBY yAOOPEHMS 13 UNOBbIX
ocagkoB pekomeHayetcs gosa 10 T/ra, roe cpegHee copepXaHue HUTPaToB B MoYvBe 3a BCe nepuodbl
BereTaLumm npesbILLaeT TakoBOE B KOHTPOMe B NaxOTHOM croe B 5,2 pasa. [pu aToM cpegHee cogepxaHue
JoctynHoro ¢occopa 3a Bce nepuodbl Beretalum yBenuuMBaeTcs B NoyvBe MO CPaBHEHWIO C BapvaHTOM
KOHTpOnsa B 2,9 pasa.

OpraHnyeckoe ygobpeHve U3 WUMoBbIX OCaAKOB, MPUMEHSIEMbIA B OMbITE, COAEPXUT 3HAYUTENBHOE
KONMMYEeCTBO OpraHW4eckoro BeLecTBa, ANAero 3aMeTHOro BIMSHWMA Ha OpPraHU4Yeckyld COCTaBMSAOLLYHO
NnoyBbl TpebyeTCA NOBTOPHOE BHECEHWE OPraHN4ecKkoro yaobpeHus B TEYEHMN HECKOSbKUX BereTalMoHHbIX
CE30HOB.

B pesynbTaTe npogenaHHon paboTbl M3yYeH XMMUYECKMIA COCTaB MOYBbl 4O M MOCMNEe BHECEHWs
UnoBbIX 0CaaKkoB. [1okasaHo, YTO MCMOMb30BaHME UMNOBbLIX OCAOKOBB Ka4eCTBE OpraHMYecKkoro yagobpeHusHe
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NPUBOAMWT K MpeBbleHnto 3HavyeHun MNOK no cogepxaHuio TshkemnbiX MeTansioB B no4vse. Takum obpasom,
ncnonb3oBaHMe NNoBbiX OCadKoB B Ka4eCTBe OpraHM4eckoro yp,06peH|/|ﬂ OnAa BblpallnBaHNA OEeKOPATUBHbIX
KynbTyp NO3BONSET PELnNTb Cpasdy HECKOMbKO 3KOMOro-arpoXmMmnyecknx npobnemM 3a c4eT UX B3auMogencT-
ByKHOLLEero CuMHepruama: ytunmsauna UnoBbiX 0CagkoB CTOYHbIX BOA, MOBbILLEHUE yCTOI7I‘-II/IBOCTI/I KynbTyp U
nnoJopoaus No4yB, a Takke pacluMpeHne Npons3BoacTBa OpraHMyeckux yaobpeHuin, noTpebHOCTb B KOTOPbIX
O4YeHb Benuka.
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THE MILK YIELD PRODUCTIVITY DEPENDING ON LACTATION NUMBER
Miciniski J. — Prof. dr hab. inz. University of Warmia and Mazury in Olsztyn.

The milk of cows from the first group is better In terms of quality, so in the research, the content of
somatic cells and urea in milk of cows from the first group was much less than of older lactation cows.
Thelactose content in the milk of cows of the second group was higher in comparison with the first by 1.51%,
in comparison with the third by 0.75%. It is known that the more free fatty acids in milk, the more intense the
oxidation of milk fat can occur, and as a result, peroxides are formed that cause unpleasant odors and
tastes, and thereby deteriorate the organoleptic characteristics of milk. In the research, the highest content of
free fatty acids in the milk was recorded in cows of older lactations. Thus, the milk of cows from the third
group was characterized by the content of free fatty acids withtin 1.17%, which is 0.58-0.84% higher than
that of cows of younger lactations.

Key words: milk yield, the content of quality indicators in milk, the mass fraction of fat.

MOJIOYHAS NPOAYKTUBHOCTb KOPOB B 3ABUCMMOCTU OT YMUCIIA NIAKTALIUA

MudguHckul AH — xabunumuposaHHsil dokmop, fpogheccop BapmuHcko-Ma3sypckoeo YHusepcu-
mema, OnbwmeiH, lNonbwa.

Mo kayecmeeHHOMy cocmasgy Jlyduwe MOJIOKO KOpoe nepeol epyrnbl, mak 8 rposoOuUMoOM Hamu
uccrnedosaHuu y KOpos nepeoll epynrbl co0epxaHUe coMamu4yecKux KIIemoK U MOYE8UHbI 8 MOJIOKe ObIio
HaMHO20 MEHble, YeM y Kopos cmapwux nakmauyuli. CodepxxaHue 1lakmo3bl 8 MOJIOKE Kopog emopoli
epynnbl 6110 8biwe 8 cpasHeHuUu ¢ nepeol Ha 1,561%, e cpasHeHuu ¢ mpemsel Ha 0,75%. NseecmHo ymo,
yem 6orsbuwie c80000HbIX XUPHBIX KUCIOM 8 MoJsioke, meMm boriee UHMeHCcUsHee MOoXem rpoucxooums
OKUCIIeHUe MOJI0YHO20 Xupa, U 8 pesynbmame obpasyromcsi nepoKcudbl, 6bi3biearouiue HernpusimHbie
3arnaxu u npuskKychbl, U mem cambIM MOPMsIMcsi op2aHoIenmuyeckKue rnokazamesiu mMosoka. B nposedeHHbIx
Hamu uccrnedogaHusix Haubornbuwee codepxaHue C8060OHbIX XKUPHbLIX KUCIIOM 8 MOJIOKe 3achuKcupo8aHo y
Kopoe cmapuwiux nakmauyud. Tak, MOJIOKO Kopog mpembel 2pyrrbl Xapakmepu3oeasnoch codepxxaHUem ceo-
6OO0HbIX UPHbIX Kucriom Ha yposHe 1,17%, ymo Ha 0,58-0,84% ebiwe, yem y Kopoe Mnadwux jakmayud.

Knrouessie criosa: ydoli Kopos, codepxxaHue Ka4ecmeeHHbIX rnokazamesieli 8 MO/IOKe, COMamuyecKue
Kriemku, maccoeasi 00151 Xupa.

NAKTALMA CAHbIHA BAUNAHBICTbI CUbIPNIAPAbIH CYT ©HIMALNIT

MuyuHckul SAH — xabunumauus dokmopsi, BapmuHck-Masypckul yHUsepcumemiHid npogheccopel,
OnbwmebiH, MNonbwa.

Canarnbi Kypambi 6olibiHwa BipiHwi monmarbl cubiprapObiH cymi XaKkcbl, COHObIKmMaH bi3 xypaiseeH
3epmmeyde bipiHwWi mornmarbl cubipnapda cymmeai coMamukarsblK Xacywarnap MeH MoyeguHa Mersnwepi
flaKkmauyusiHbiH YIKeH cubiprapbiHa KaparaHOa ondekatida a3 60n0bl. EkiHwi monmarbl cubipriapobiH
cymiHOeai nakmo3a mernwepi bipiHwicimeH canbicmbipraHda 1,51%-ra, ywiHwicimeH carnbicmbipraHOa

35



AYBIJILWWAPYALUBIIbLIK FbJIbIMAOAPDI CENbCKOXO3ANUCTBEHHBLIE HAYKU

0,75%-ra xorapbi 60510b1. Cymmeai 60c mal KbilKblidapbl HEFYPIbIM Kern bosica, cym malblHbiH MOMbIfybl
COFYpIbIM KapKbiHObI 60s1adbl, HOMUXECIHOE XXarFbIMCbI3 uicmep MeH O0am myObipambiH nepokcudmep
natida 6onadbl, ockinaliwua cymmiH opeaaHonernmukasblK KepcemkiwmepiH awapnaldbl. bi3 xypeizzeH
3epmmeyrnepde cymmeai 60c Mal KblWKbIIOapbIHbIH €H KO MeJIueEpi 1akmayusiHbiH YIIKEH CubipriapbiHOa
mipkenzeH. COHbIMEH, YWiHWi mornmarbi cublpriapdbiH cymi 60¢ mal KblWwKbindapbiHbiH KypambiveH 1,17%
OeHeeliiHOe cunammandsi, byn Kiwi nakmayus cubipriapbiHa KaparaHOa 0,58-0,84% xorapbl.

TytiHdi ce30ep: cubipnapObiH cayblybl, CYymmiH canasblK KepcemkiumepiHiy mMmasmyHbl, comamu-
KarbiK Xacywarnap, MaldblH MaccasbiK Yeci.

Introduction. The livestock productivity is directly related to the improvement of the dairy
characteristics of animals.

Milk yield is the most important breeding trait of cows. The importance of the abundant milk production
of cows in modern conditions is beyond doubt, since now milk is not only the most important food product: its
production actually determines the economy of farms that breed dairy cattle.

When evaluating cows, it is necessary to take into account such valuable individual qualities as the
ability to keep milk yield at a high level for a long time during lactation, the ratio of milk yield for different
periods of time along with overall productivity.

The most valuable animals are those that have an even type of lactation and milk yields are kept at a
fairly constant level for most of the lactation period.

Among the factors affecting the level of milk productivity, an important place is occupied by the
uniformity of lactation activity, which is not used enough in breeding work [1, p.12-17].

The fact that the milk of cows of different ages has a different chemical composition was proved by
PraseedaMol et al. [2, p. 223-235].

In the studies of A. Jozwik et al., a negative correlation was observed between the level of vitamin C,
the number of somatic cells and milk yield, which may indicate an increase in oxidative processes in highly
productive dairy cows [3, p. 353-360].

The studies conducted by Papusha N.V. made it possible to identify a general trend towards an
increase in the level of milk productivity of black-and-white cows in the Kostanay region. Thus, the average
milk yield per cow for 305 days of lactation was 4470.2 kg in 2019, which is 1157.4 kg or 34.9% more than in
2007. The average level of milk productivity of cows in terms of lactations is: 1 lactation 4279.5 kg of milk; 2
lactations 4366.1 kg of milk; for 3 and older lactations 4544.5 kg of milk for farms in the Kostanay region [4,
p.125-132].

Material and methods of research. The purpose of the research: to evaluate the indicators of milk
productivity of cows depending on the number of lactations. In accordance with the purpose of the research,
the tasks were to assess the level of milk production and assess the qualitative composition of cows' milk
depending on the number of lactations.

Our studies were carried out on Holstein cows. According to the purpose of the research, all livestock
were divided into three groups depending on the number of lactations. The first group included cows of 1
lactation, the second — cows of 2 and 3 lactations, and the third group — cows of 4 and 5 lactations.

The studied number of cows received the same diet and were in similar conditions. Milk sampling was
carried out on an automated milking machine.

Physical and chemical analysis of milk was carried out on the analyzer MilkoScan (FOSS).

Research results. In the course of the study, it was found that depending on the number of lactations,
the level of milk productivity of cows increases in the third group (Table 1).

Table 1 — Average dairy productivity of cows.

Indicator 1st group 2nd group 3rd group
Dailymilkyield, kg 13,41 10,87 15,20 (11,16 16,10 1 0,88
Milk yield in one month, kg 401,98 01 26,27 456,20 1 34,89 483,29 11 26,32
Milk yield for 305 days of lactation, kg 2415&’33:;5* ‘;42;57,26** ‘%9;7;15;2***
Massfractionoffat, % 2,92 +£0,18 3,85+£0,05 3,81 10,02
The amount of milk fat, kg 100,93 11 5,35 172,66 [ 8,62 188,59 1 8,38
Massfractionofprotein, % 2,75+0,18 2,89+ 0,05 2,67 £0,01
The amount of milk protein, kg 95,05 [0 4,19 129,61 1 6,29 132,36 [0 6,76
Lactationduration, days 297,89 1 6,37 328,89 112,13 346,13 1 12,34
Milkratio, kg 833,94 (1 26,73 936,33 (145,98 892,10 71 35,61

NB: *-P (10,05 **-P = 0,01, ** - P = 0,001
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It is significant that the milk yield for 305 days of lactation in cows from the third group is more than
from the first by 1501.15 kg (30.28%, P 0.05) and compared to the second by 472.82 kg (9.54%, P < 0.001).
The difference between the first and second groups is also significant and is 1028.33 kg (22.93%, P 0.01).

Differences in the average daily milk yield between the second and third groups is 0.90 kg (5.59%),
and between the third and first groups — 2.69 kg (16.71%), between the first and second groups the
difference is maintained by 1.79 kg (11.78%).

The milk yield of cows from the second and third groups per month is almost the same, but the cows
from the third group exceed by 27.09 kg (5.61%) in terms of milk yield. And in relation to the first and third
groups, it exceeds the third by 81.31 kg (16.82%), the difference between the first and second groups is
54.22 kg (11.89%).

The average content of milk fat decreases with age: the second group has the highest rate in
comparison with the first group by 0.93% and with the third group by 0.04%. The average amount of fat
increases with age: the third group has the largest amount compared to the second by 15.93 kg (8.45%) and
to the first by 87.66 kg (46.48%), the difference between the first and the second group is 71.73 kg (41.54%).

The second group’s content of milk protein exceeds the first by 0,14 %, the third by 0,22 %, the first
group exceeds the third by 0,08 %. The third group possesses the highest amount of protein against the
second by 2.75 kg (2.08%), against the first group by 37.31 kg (28.19%), the second exceeds the first group
by 34.56 kg (26,66 %).

So, according to the main quality and quantitative indicators of milk, cows from the first group are in
the lead. Cows of 2-3 lactations have a high content of fat and protein in milk. The percentage of cows" fat
and protein decreases with age, but the amount increases due to the greater milk yield of adult cows.

The average duration of lactation was longer in the third group by 17.24 days (4.98%) than in the
second, and by 48.24 days (13.94%) than in the first group. In relation to the first and second groups, the
second group increased by 31 days (9.43%). The more the number of lactations has passed, the longer its
duration.

The second group has a high average rate of milk production among the groups: 102.39 kg (11%)
against the first and 44.23 kg (4.72%) against the third group. A slight discrepancy between the first and third
group,the third group of cows exceeds 58.16 kg (6.5%). The coefficient of milk production is indispensable to
establish the amount of milk, based on each kilogram of live weight, in order to find out the efficiency and
productivity of the dairy breed, normally for one cow of the Holstein breed, the coefficient is 1000-1100 kg.
But almost all experienced cows are slightly below the norm, but there are also cows with an increased rate.
These cows give the possibility to increase the future generations™ milk productivity.

A chemical research of milk was carried out in order to accomplish a complete assessment and
identify the interlinkages between fat content and the age of cows, (Table 2).

Table 2 — A chemical content of experienced cows™ milk

Indicators 1st group 2nd group 3rd group
The average content of somatic cells, | 206,25 + 52,6 247,0 + 43,65 250,63 + 36,2
thousand/cm3
Massfractionoffat, % 292+0,18 3,85+ 0,05 3,81 +0,25
Massfractionofprotein, %, % 2,75+0,18 2,89 0,03 2,67 £ 0,01
Fattoproteinratio 1:1 1,3:1 1,41
Massfractionof MSNF, % 7,08 £ 0,44 9,93 £ 0,26 10,12+ 0,1
Mass fraction of free fatty acids, % 0,33+£0,03 0,59 £ 0,02 1,17 £ 0,02
Massfractionoflactose, % 3,61+£0,22 512+0,16 4,37 £ 0,23
Mass fraction of citric acid, % 0,13 £ 0,08 0,26 £ 0,04 0,35+ 0,01
Massfractionofglucose, % 0,06 + 0,03 0,11+ 0,02 0,01+ 0,03
Urea, mg/ 100ml 31,43 £ 2,27 39,7 £ 0,98 38,9+1,45

Based on the data in Table 2, the fat content is higher in the second group compared to the first by
0.93%, and compared to the third by 0.04%. In first-calf heifers, the mass fraction of fat is below the standard
by 0.88%, which may indicate a lack of energy in the diet. But , there may be ketosis in the third group due to
intensive metabolism and conversion to acetic acid, because some cows possess more than 5% fat.
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The proportion of protein is high in the second group than in the third by 0.63%, and in the first by
1.53%, and in all three groups the protein is normal. In the first and second groups, the ratio of fat to protein
approaches 1:1, which indicates a balanced diet and basic feed.

The proportion of protein is higher in the second group than in the third by 0.63%, and in the first by
1.53%, and the protein is normal in all three groups. The ratio of fat to protein is close to 1:1 in the first and
second groups, which indicates a balanced diet and basic feed.

SOMO is higher in cows of the third group, in contrast to the second by 0.19%, from the first by 3.04%.
The mass fraction of SOMO is normal only in the third group, in the first group it is reduced by 3.42%, in the
second group by 0.57%. Low values may indicate a metabolic disorder, and indicate problems with feeding.

The cows from the third group have the higher level of MSNF in comparison with the second by
0,19%, and with the first by 3,04%. Only the third group keep MSNF in norme, MSNF is lower in the first
group by 3,42%, in the second by 0,57%. Low scores may indicate a metabolic disorder, and signify that
there are problems with feeding.

The content of somatic cells is higher in the third group compared to the second group by 3.63
thousand/cm3 (1.45%), and the first by 44.38 thousand/cm3 (17.71%). 5 out of 27 cows had more than 500
thousand/cm3 of somatic cells, and that may indicate the presence of mastitis in these cows, but not
necessarily, if the cows were at the initial stage of lactation, the content of immunoglobulins and leukocytes
was increased in transitional milk.

The proportion of free fatty acids is greater in the third group than in the second by 0.58%, in the first
by 0.84%. Free fatty acids include palmitic, oleic, linolenic, butyric, caproic, myristic and others. But the more
free fatty acids, the more milk fat can be oxidized and, as a result, peroxides can be formed so that it may
cause unpleasant odors and tastes, and thereby spoil the organoleptic characteristics of milk.

The level of lactose was normal within all three groups, but it was higher in the second group against
the first by 1.51%, against the third by 0.75%. Despite the presence of lactose, the content of glucose was
also observed, but in a smaller amount in the third group, and more in the second group. But there may have
been some hydrolysis of the lactose, which produced glucose.

The citric acid in the third group overpassed the norm by 0.15%. The higher its content, the more it
contributes to the fermentation of milk, the less starter cultures it is necessary to add.

The norm of urea content in milk is exceeded by cows from the third group by 3.9 mg/100 ml (10.02%)
and by 4.7 mg/100 ml (11.84%) in the second group. It gives evidence of disbalance of the level of urea
content and, consequently, of the level of protein feeding, only the cows from the first group are within the
physiological norm.

Conclusion. Thus, the milk of cows from the first group is better in terms of quality, so in our study,
the content of somatic cells and urea in milk was much lower in cows from the first group, than in cows of
older lactations. The content of lactose in the milk of cows of the second group was higher in comparison
with the first by 1.51%, in comparison with the third by 0.75%. It is known that the more free fatty acids in
milk, the more intense the oxidation of milk fat can occur, and as a result, peroxides are formed so that it
may cause unpleasant odors and tastes, and thereby deteriorate the organoleptic characteristics of milk. In
our studies, the highest content of free fatty acids in milk was noted in cows of older lactations. Thus, the
milk of cows from the third group was characterized by the content of free fatty acids at the level of 1.17%,
which is 0.58-0.84% higher than that of cows of younger lactations.
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TAMUWbINATbBIN CYFAPYAbIH 3KOHOMUKATNDbIK TUIMAINITH
XKOHE KYTINETIH ©3rEPICTEPLI TANOAY

Mycabekos K.K. — M.X. Oynamu ambiHOarbiTapa3 eHiprnik yHusepcumemiHiH «Menuopayusi xoHe
aspoHomusi» KaghedpachIHbiH OOUEHMI., MEXHUKA fblilbIMbIHbIH KaHOUOambI, Tapa3s Kanachl.

Eceneenbduesa N.H. — M.X. [Jynamu ambiHdarbl Tapa3 eHipnik yHusepcumemiHiH «Menuopauus
JKOHEe agpoHOMUSsI» KagheldpachiHbIH ara OKbIMyWbICbl, Mazucmp, Tapa3s Kanacel.

Koubip C.B. — M.X. Odynamu ambiHOarbl Tapa3 eHiprnik yHusepcumemiHiH «Menuopauyus xoHe
aspoHomusiy KaghedpachiHbiH OKbIMYyWhbIChI., Maaucmp, Tapas Kanachbl.

llloxaHosa U.LI. — M.X. Qynamu amsiHOarbl Tapa3 eHipnik yHusepcumemiHiy «MeHedxmeHm»
KaghedpacsiHbIH 6eliHi 6olbIHWa 00KmMopbl,ara OKbimywhbl, Tapa3 Kanacsl.

Makanada >Kambbin 0b6nbiCbIHbIH XYKa Kabammbl cyp moribipakmapbiHOa Xac KapKblHObI anma
barbIH mamMwbifiambin CyFapy MexXHOJI02USICbIH Xacayda anmMa arawmapbiH apmyprii macindepmeH cyrapy
Ke3iHOe arslbiHFaH fbIIbIMU-3EePMIMEY XYMbICMapbiHbIH HOMUXXesnepi Hyckanapobl canbiCmblpyapKblibl MuUiM-
Oinik Kepcemkiuimepi KkenmipinzeH. Beezemauusi ke3iHOe xac KapKbIHObI arniMa barbiHbIH Kesecidel kepcem-
Kiwumepi aHbikmandbl: anMa aralmapbiHbIH Xarmnbl cy natdanaHybl, anma arauimapbiHbIH Mayrlikmik
opmauwa cy natdanaHybl XoHe XylueKkmer cyrapy macifiiMeH calrbicmbipraHOarbl mamubliiamabin Cyrapy
maciniHi4 muimoinik kepcemkiwmepi. Kasipai maHOa xep uzepyde wenelimmi xepnepdi natidanaHy eH
Kypdeni maceneHiq 6ipi 6onbin mabbinadbl. KasakcmaH Xemkifikci3 cynaHObipbliiraH aliMakka xamaobl.
CoHOblkmaH, maburu xardalinapra KapamacmaH OakbindapOaH XXOfapbl 6HIM afy YWiH, CyFapbliambiH
altimakmapOb! yriralimyfa KeHin 6enir, onapobl OypbIC ugepemiH oHmadiibl mexHonoausinap Kapacmsimsipy
Kaxemminiai mysiHOan omeip. TuimOi cyrapy maciniH maHoay, bonawakma Mos eHiM any MyMKiHOIk 6epedi.
Makanada eki cyrapbl Hyckachl bolibiHWa KemkeH cy Kenemi ecebiHe Kapal bararnbik mypfblOasbl muimMOini-
2iH XXeHe ecenmerieeH KepcemkiwmepliH e32epy MyMKiHOieiH Mamemamukarbik Modesnbdey apKbisibl 6011-
xamOay kepceminizeH. CoHOal-aK kepcemkiwumepdi canbicmbipa Kene eki 6omkam Hamuxeci bipdel xoHe
bomkam Oendiei aHbIK KepiHyOe. HomuxxeciHOe mamuwibinambin cyrFapy XyudeciH ymbiMObI natidasiaHy apKbi-
bl 1 eekmapra KememiH Cy akbiCbiHa KememiH WbiFbiIHOapObl XbiiOaH Xbifira YHEMOeY MyMKiHwWiriai
JKOFapbl eKeHiH Kepyae 60s1adbl.

TytiHdi ce30ep: mamuwbiiamelrn cyrapy, Xydekmen cyrapy, 6ommkay a0ici, pakmopsibiK macin, xarsbl
cy natidanaHy XUbIHMbIFbI.

AHAIN3 3KOHOMUYECKOWU 3®PEKTUBHOCTU KAMENBHOIO OPOLLUEHUA
WU OXXUOAEMbIX U3MEHEHUNA

Mycabekos K.K. — kaHOudGam mexHu4eckux Hayk, doueHm kagedpbl «Menuopayusi u azpoHOMUS»
Tapasckul peauoHarnbHbIl yHUsepcumem um. M.X. [ynamu, Tapas.

Eceneenbiuesa .H. — cmapuwuti npenodasamerib, Ma2ucmp kaghedpbi « Menuopayusi U agpoHOMUST»
Tapasckull peauoHarnbHbIlU yHU8epcumem um. M. X. [Jynamu, Tapas.

Konbip C.B. — npenodasamenb, mazucmp kaghedpbi «Menuopayus u aspoHomusi» Tapasckul
peauoHarsnbHbIl yHugepcumem um. M.X. [ynamu, Tapas.

LloxaHosa WU.L. — cmapwul riperioGagamersib, OOKmMop no npoghurnto kagedpbl «MeHedxmeHmM»
Tapasckul peauoHarnbHbIlU yHUsepcumem um. M.X. [Jynamu, Tapas.

B cmambe nipusedeHbi pes3yribmamabl Haquo-uccneaoeameanKux pabom, roJ1y4eHHbIX rnpu opowe-

Huu 516510Hb pasuYHbIMU criocobamu rpu pa3pabomke MexHO02UU KareslbHO20 OPOWEHUsT MO100020
UHMeHCUBHO20 s1I6/10HEB020 cada Ha MOHKOCIOUHbLIX cepbix rnoysax XKambbirickol obrnacmu. 3a nepuod
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gezemauyuu 6binu ornpedesieHbl credyrowue rokasamenu Moso0020 UHMEHCUBHO20 s6510Hegoe0 cada:
obuwee 8odornosnb3o8aHue sibrioHb, cpedHecymoyHoe 8000r10/1b308aHUE sI6TI0Hb U rokazamernu 3¢hghekmus-
HOCMU KarneslbHO20 OPOWEHUST 10 CPaBHEHUID C cucmemMamu4yeckuM rnosiueHbIM criocobom. B Hacmosiwee
8peMsi OOHUM U3 caMbiX CIIOXHbIX 80MPOCO8 8 OCBOEHUU 3eMeJlb S8/19emCs UCMOob308aHUe MosynyCmbiH-
HbIX 3emesb. KazaxcmaH omHocumces K Hedocmamo4YHO 06800HeHHOU 30He. [1oamomy, HecMompsi Ha npu-
pOdHbIe ycriogusi, Ons MOMAyYeHUsT 8bICOKUX ypoOXaes Kyrbmyp, Heobxodumo ydenumb eHUMaHUe yeeriu-
YEeHUK opowiaeMbix 30H U paspabomamb onmumalsibHble mexHosi02uu Ofsl UX MpasusibHo20 OCB0EHUS.
Bbibop aghgpekmusHo2o criocoba ronusa rnoseosium e 6ydywem nonydums 6o2amelil ypoxal. B cmambe
M10Ka3aHo [rPO2HO3UPOBaHUE C [IOMOWbK MamemMamuyeckozo MoOesniuposaHusi aghghekmusHocmu 8
UEeHOBOM OMHOWEHUU U 803MOXHOCMU U3MEHEHUST pacyemHbIx rokasamersiel 8 3agucumocmu om obrema
8blbbigwel 800kl Mo 08ym eapuaHmam 800bI. Takxe, cpasHusasi rnokasamersu, 8UOHO, 4mo oba npozHo3a
umerom oO0uHakoebill pe3ynbmam U MOYHOCMb [poeHo3a. B pe3ynbmame MOXHO ysudemb, 4mo npu
payUoOHaIbHOM UCMOMb308aHUU CUCMEMbI KarnesibHO20 OPOWeHUsT U3 200a 8 200 8bICOKa 803MOXHOCMb
9KOHOMUU 3ampam Ha orsiamy 600kl Ha 1 eekmap.

Knrouesbie criosa: KanesnibHOe OpoweHUe, CUCMeMHOe OpoweHuUe, Memoo rpo2HO3UpPo8aHusi, ¢hak-
mOopHbIU Modxo0d, obwasi CO80KYNMHOCMb 8000r10/1b308aHUS.

ANALYSIS OF THE ECONOMIC EFFICIENCY OF DRIP IRRIGATION AND EXPECTED CHANGES

Musabekov K.K. — Candidate of Technical Sciences, Associate Professor of the Department of Land
Reclamation and Agronomy, M.H. Dulati Taraz Regional University, Taraz.

Yessengeldiyeva P.N. — Senior lecturer., magitsr of the Department "Melioration and Agronomy" Taraz
Regional University named after M.H. Dulati, Taraz.

Konyr S. — lecturer., magitsr of the Department "Melioration and Agronomy" Taraz Regional University
named after M.H. Dulati, Taraz.

Shokhanova I. — Senior lecturer., Doctor in the profile of the Department "Management" M.H. Dulati
Taraz Regional University, Taraz.

The article presents the results of research works obtained by irrigation of apple trees in various ways
during the development of drip irrigation technology of a young intensive apple orchard on thin-layer gray
soils of Zhambyl region. During the growing season, the following indicators of a young intensive apple
orchard were determined: total water use of apple trees, average daily water use of apple trees and
indicators of the effectiveness of drip irrigation compared to the systematic irrigation method. Currently, one
of the most difficult issues in land development is the use of semi-desert lands. Kazakhstan belongs to an
insufficiently watered zone. Therefore, despite the natural conditions, in order to obtain high crop yields, it is
necessary to pay attention to increasing irrigated areas and develop optimal technologies for their proper
development. Choosing an effective irrigation method will allow you to get a rich harvest in the future. The
article shows forecasting using mathematical modeling of efficiency in terms of price and the possibility of
changing the calculated indicators depending on the volume of water discharged for two water options. Also,
comparing the indicators, it can be seen that both forecasts have the same result and forecast accuracy. As
a result, it can be seen that with the rational use of the drip irrigation system, the possibility of saving water
costs per 1 hectare is high from year to year.

Key words: drip irrigation, system irrigation, forecasting method, factor approach, total water use.

Kipicne. >Kambbin o6nbICbiHbIH, TYpNi anMakTapbiHAa cyapmarbl eriHWinikTi JamMmbiTyga binFangaHgbl-
Py MeH KOpeKTeHAipy Heriari gpaktopnap 6onbin Tabbinagbl. 3epTTey xyprisinreH XKamobin o6rbIChl KeTKiik-
Ci3 binFangaHy anmarbiHa xatagbl. OcbifaH bannaHbICTbl MenMopaTop angbliHAa 3KOMNOrMsAnblik-9KOHOMMKA-
NblK Ke3Kapac TYpfbiCblHAH CyFapyAablH HEFYprbiM 3amaHayu TaciniH KongaHy Typanbl Macene TyblHOangbl.
CyrapyablH MyHOaW TaciniHe TamLbinaTbin CyFapy xaTtagbl.

XKeTkinikcia binFangaHy XxardambiHAa XeMmic Aakbingapbl TOMbIPAKTbIK-KNMMATTLIK XoHe backa Aaa
Xafgavnapra 6annaHbICTbl ©3iHiH, ecyi, 4amybl XaHe XeMic 6epyi YLUiH CyablH Ken MerLepiH nanganaHagbl.
Mbicansl, xemic 6epeTiH b6ak Beretaumsnblk keseHge 1 ra 3000-HaH 6000 M°-Fa OeniH binFangbl TyTbiHA4bI.
OcimaikTepai cyrapy pexuMiH cunaTTauTbliH HEri3ri anemeHT-Xannbl Cy nanganaHy. Tonblpak-KNnuMaTTbIK
Xargannapra XeHe ecCiMAiKTiH copTTapblHa OannaHbICTbl Xannbl Cy nanganaHyablH, 3iHAK epeKLenikTepi
6ap [1, 6. 1177].

Tamwbinatein cyFapy — Oykin Beretauus KkeseHge Tonbipak biFanabliblFbiH OHTANNbl AEHTEeNre XyblK
€TiM YCTanTbIH, XWi TapMakTanfaH KyOblp Xenici apkbinbl Cyabl a3 Mesnwepae Tikenen ecimaik TaMmblpbl OpHa-
nackaH kabaTtka apHanbl MUKPO Cy LublFapfbilTap (TaMwblnaTKbILWTap) apkeliibl 6epeTiH aybinwapyalbinbIK
JakbingapblH cyFapy Tacini. byn cyrapy cybiHbIH TanwbinbiFbl 6T€ KyLWTi ce3ineTiH, xep 6enepi kypaeni, cy
OTKI3riwTiri Xorapbl, Tay bekTepnepiHaeri xep TenimaepiHae, SFHW OBCTYPNi CyFapy TocCinaepiH kongaHyra
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oonmanTbiH HemMece KongaHy eTe KkublH GonaTbiH Xargawnapga navganaHbinaTtbliH CyFapyablH TUiMAI
epekLe xaHa Tacini [2, 6. 91].

Tamwebinateln cyrapy — ©CIMAIKTIH TambipblHA CyAbl, ThIHANTKbILUTAPAbl XXOHE OCIMAIKTepAi 3usH-
KecTepaeH KOpramTbiH arpoXMMMANbIK 3aTTapabl A9 api Bipkenki XeTkidy YWiH KonaaHbiNaTbliH eHAIPICTiK
afic ekeHi xorapbl benimaepae atanbin oTTi. XKbINgaH XbiiFa aFbiHCYAbIH ©3iH TUiMAI nanganaHyra KeHin
beniHe 6acTaraHbl ManiM. Con cebenTi, Byn aaicTiH uriniri ken-ak.

Tamwbinartein cyrapygblH Gip KacueTi — apbip erinreH AakbinAblH YCTiHE TaMLbINaTbIN KOKbIHAA.
Cynabl yakTbinbl, api cyabl Kepek kesiHge faHa 6epegi [3, 6. 139].

Cyrapmanbl Oay-6aklia wapyalwbibiFblH JaMbITYAbIH, Ka3ipri XafgannapbiHa Tamwbinartbin cyFapy
TexHonorusacsl 6apbiHWa KanTapbiMabl 60mbIN OTbIP. Byn TEXHONOrMSAHBI NakganaHy Cy XXeHe Xep pecypcTa-
PbIHbIH, XeTicneyLwiniri 6ap xxaHexyka kabaTTbl cyp TonbipakTapaa tmimai [4, 6. 199].

©nweyilw Kypan apKkbiibl LWwapynap KeTKeH LWbIFbIHbIH HaKTbl ecenten oTblipadbl. AFHW, KapXbiHb
yHemaenai. Kasipri KyHi lwapyanap afblHCyFa eki ece ap3aH TenenTiHi ManiMm 6onbin oTbIp.

LWapyanap aHa TeXHONMOMNAHbIH, UriNiKTEPiHE KO3 XXeTKidreHaikTteH Gonap, ofaH AereH Kbi3bIFyLUbISbIK
aptbin keneai. XKeinbbkavgaH 6enek, ganaga erinreH gakeingapdel Aa Tamwbinatein cyapagbl. byraH genid
Janafafbl ericTikTi TaMwbinaTbin CyapyFa MeMnekeTTeH cybcuamsa TeneHin kenreH. Atan TokTtana eTeTiH
Boncak >Kambbin obnbicbiHbIH 2019 — 2023 xbingapra apHarnfaH aneymeTTiK-9KOHOMMUKanbIK gamy Gormka-
MbIHbIH, HEri3ri 6acbiMabIKTapbl:

- O6nbIC 3KOHOMMKACh! XargaWbliHbIH XakcapyblHa XeHe cepniHAi AamyblHa >Ky3ere acblpblniaTbiH
WHOYCTPUANAbI-MHHOBAUMANbIK JaMy OargapnamachiHbiH eKiHWi 6eCKbInabiFbl biKNan eTyi TUIC, OHbIH, LUEeH-
OepiHae obnbicTa UHBECTUUMS Kenemi 584,2 munnuapn TeHreHi KypanTbiH 42 NMHBECTULMANBIK XK00aHbI icke
acblpy XocnapnaHyga, oHaa 6,4 MblH, XXaHa XyMbIC OpbIHAapPb! KypbinaTtbiH 6bonagp;

- Bacekere kabineTTi aybin WapyaLlbSbIFbl OHIMI ©HAIPICIH KaMTY;

- ©cimaik WwapyalbinbifbiHAA bIFIFAN-peCYpC yHeMAey XXoHe TaMublnaTbin Cyapy TEeXHOMNorMsnapbiH
©enceHgai Kongaxy;

- Kenewekrte cyrapmansl ankabblH 27 MblH rektapgaH 35 MbIH rektapra AeniH apTTbIpy.

Kepin oTbipfaHbiMbI3Aan TamLbINaThIN carapy yaepictepi 6aceHaey emec Tek eprey ycTiHge.

Kasipri TaHga kebi M3paunb, Hugepnangpl, Typkusa xaHe McnaHusHbIH, 03blK TEXHONOrnsinapbiMeH
XKYMbIC icTenai. ©pKkancCbICbIHbIH TEXHOMOMUACBLIH cakTarn, Aypbic kKongaHa Gince, 6api ge tvimai. [ereHmen,
Garanapbl ap Typni. »KonblHa, cananbinbifbiHa Kapangbl. An ganagafbl TamwbinaTtbin cyFapyfa Kbimbat
TEXHOJOMUSAHBIH, KEPETi XOK.

XKam6bin obnbickl aybinwapyalubifbik Keprepi Konannel Xepae opHanackaH. Aya pavibiHblH, binFan-
ObINbIFbl, CyapMmarnbl xeprepi, 6api ae konannbl.

3epTtTey maTtepuangapbl MeH agictemeci. Kasipri TaHga XXamoObin o6nbickl GoMbIHLIA Xannbl afbiH
cy barachbl xep Genepi, opHanacybl xaHe Cy Kopbl MyMKIHLLiNiriHe kapamar 6apnblk xepae OekiTinreH oprak
6ara 0,294 M*/Tr.

Ocbl ecenneH angarbl Tangaynapaa XyprisinreH manimeTTepre cyneHe OTbIpbIn, ki CyFapbl HycKachl
BonblHLWa KeTKeH cy kenemi ecebiHe kapaw e3imisaiH baranblk TyprFblaarbl TMIMAINIFIMI3AI ecenTen KepceTcex.

Kecte 1. Eki Hycka OowblHwa 2015-2018 >xbingap apanbiFblHga Ccy Kenemi keHe Oara earepici
KepceTkiTepi [5, 6.346].

3epTTey Hyckanapbl 3epTTey XKannel cy nanganany Cy nanganaHyra
Xblngapbl KUBIHTBIFBI, M/ra KeTKeH akwa
Kernemi, Tr
1-wWwi HycKa
XKynekren cyrapy 2015 5460 1605
2016 5805 1707
2017 7740 2276
2018 8385 2465
Optawa (4 xbinga) 6850 2014
2-11i HycKa
Tamwebinatein cyrapy 2015 1190 350
2016 2860 841
2017 3120 917
2018 3510 1032
OpTtawa (4 xbinga) 2670 785
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Kecte moanimetTepi kepcetin oTtbipFaHganm 2015 Xbeinbl cygbl TWiMai narvpganadHy 4,5 ece, kanfaH
Xblngapbl TONbIKKa Aeprik 2,5 ecere Xyblk a3 kenemae nanganatbin, TiMainiriH apTTeipbin OTbIPMbI3.

Toxipnbe TaHabblHa OTLIPFLI3bINFAH anMa [Aakbifbl KeweTTepi XyMekTen >XoHe TaMublnaTbin
cyrapbingbl. TaMmwelnaTbin CyFapy Xyneci asTomaTtTbl Typae 6ackapbinagbi.

Anma GafblHbIH Xanmnbl Cy nanganaHyblH aHblKTay >XeHiHOEr Cy TeHrepiMaik ecenteynep TOpT Xbi
Oonbl apTypni XKblyMeH-bINFaNIMEH KaMTamacbI3 eTifnyiMeH cunaTtTanaTtbliH 3epTTeynep YuWiH, Tytactan Gip
XbIN ilWiHae oe, BereTauus annapbl OOMbIHLLA Aa XYprisingi.

TamwbinaTtbin CyFapy HyCckacbiHAa anMa arfaliTapblHbIH Xannbl Cy nanganaHy XUbIHTbIFbl XXYWeKTen
CyFapy HyckacbIMeH canbiCTbipfaHga Oipwama TeMeH kepceTkiwTep kepceTTi. Mbicansl, XXynekrten cyrapy
HycKacblHOa anMa afallblHbIH 3epTTey Xbigapbl OOMbIHLLIA Xannbl Cy nanganaHy XWbIHTbIFbIHBIH OpTalla
Mernwepi rektapbiHa 6850 m® Gorca, an BereTauusnbiK annap GoMblHWAa OHbIH, opTawa MaHi 1140 m/ra,
CoMKeCiHLLE TamLbINaThIN CyFapy HyckacbiHaa Oyn kepceTkiwTep 2670 M>/ra xoHe 440 m*/ra.
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5000 == | -1 HYCKa KYTIeKTen
4000 Cyrapy

3000 3510 —m—2-mimycKa
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Onarapamma 1 — 2015-2018 xbingap 6ovbiHWa TaMLwbinaTein CyFapy TUiMainiri, m>
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Onarapamma 2 — 2015-2018 xbingap 6orbiHWLa TaMLwblnaTein cyrapy TMiMainiri, M>/Tr

XKorapblgarbl KecTe TangaybliHOa atan eTKeHiMisgen cy nanganaHydarbl YHeMAINiK ankblH KepiHic
Tabyga. EcenTenreH kepceTkiTepAi Kerneci KesekTe e3repy MyMKIHAINH MaTemaTtukanblk mMogenbaey
apkpinbl 6omKkamaan KepceTCek.

Bomkamagay HaTwxkeci Gackapy oObekTiciHiH ©onawak >xan-kyhi Typanbl ganengi TycCiHik OepeTiH
KepceTkiw 6onbin Tabbinaabl. OObEKTIHIH 63repy ypAiCTepiH cunaTTay TaciniHe, NPOLECTiH HeMece OO BHEKTIHI
cynaTTanTblH napameTprepdi KanbinTacTblpy TociniHe 6GavnaHbicTbl Oormkayga op Typni amangapabl
KapacTtbipagbl.
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Bomkayaarbl TpeHATIK Tocin 6omkaHaTbiH KOPCETKILTIH, AUHAMMKANbIK YaKbITLLa KaTapblHbIH TY3€Tin-
reH MoHAEepiH aKcTpanonauusanayabl, SFHM BormkaHaTblH KepceTKiWwTiH, BypbiHFbl YpAiCTEepPiH OHbIH, 6onalak
AamyblHa Kewipyai bomkangpi.

Mbicansl, cy nanganaHy kenemiHiH 4 >xbinga TypakTbl ©cCin oTblpybl Keneci 5-1i xxaHe 6-Lbl Xblngapbl
Kanawm aen esrepeTiHiH kepceTeai.

dakTopnblk Tacin ap Typni dakTopnapAblH acepiH baranayra xaHe onapablH 6ackapy OOBLEKTICiHIH,
blIKTMan OGonaluak >kal-kyniH gamblTyFa apanacyblHa HerizgenreH. OcbifaH GannaHbicTel 6ormkaHaTbiH
KepceTKilike (MHOMKaTopFa), Mpouecke acep eTeTiH daktopnap (petTeyiwTep) wWeHbepiH xeHe onapabiH
e3apa bannaHbICbIHbIH, HbiCAaHAAPbIH aHblKTay KaxkeTTiniri TybiHganabl. Ockl Tacin weHbepiHvge H6ackapyLbl
dakTopmeH 6Gormkam >Kysere acblpbllybl MYMKiH, SFHU 8neyMeTTiK (MOTMBaUMANbIK) cascaTTbiH, HapbIK
CcyObeKTINEpiHiH ©3apa iC-KMMbINbIH PETTEY casiCaTbIHbIH, KAPXbINbIK, MHBECTULMANbIK, KagprnblK, HopmaTue-
TiK-KYKbIKTBIK, CbIPTKbl 3KOHOMMKAIbIK, KEAEH casiCaTbiHbIH 9p TYpJi HyCKanapbiH nanganaHyabiH biKTumar
cangapnapblH caHablk 6aranayabl dhaktopnblk 6ormkamra eHrisy. biisgiH xarganga 6yn 6omkamHbIH KaxeT-
TiniriH kepe anmMagbIk,.

Bomxay agicTtepi eki Tonka GeniHeai:

1) 6eripecmu (aBpuUCTUKanbIK): capantamarnblk 6aranap; cueHapunnep xaHe T. 6. afici;

2) (bopmanaHfaH: akOHOMUKanbIK-MaTeMaTUKanblK agictep, Moaensaey.

BomkayablH, hopmangbl agictepi:

- KoplwlaraH opTaHblH >eKerereH anemMeHTTepi MeH dakTopnapbl apacbiHoafbl 6annaHbicTapra
caHfplK cunattama bepy;

- onapAblH HapbIK Xafgansl MEH AMHaMMKacbiHa acepiH baFanay;

- anblHFaH BomKam HaTWKeNepiH Tangayabl Xy3ere acbipy.

dopmangpl agictepaeH MyHaam anroputm 6ombiHwa 6omkam xxacanaTtbiH SKCTPanonAaunsAnbIK agictep
KEHiHeH KonaaHbinagbi:

- 6ap oepekrepai petTey;

- yakpITLla KaTapabl TericTey;

- TpeHA TaHzay;

- Bormkamabl MaHgi ecenTey;

- BepinreH bIKTMManabIKNEH ceHimai MHTepBanaebl baranay.

EH KapananbiM aic-CbI3bIKTbIK TericTey apKbifbl 3KCTpanonsLums.

BormkayablH, 9KCTpanonauusanblk 94IiCTEPiH KONAaHy YLWiH y3ak yakblT Katapnapbl KaxeT (6i3giH
XarganbiMbl3ga 4 xbin).

dopmanbabl eMec (3BpUCTUKANbIK) a4icTep capaniwbiiapabiH 6iniMiH doopmanbabl Typae nanganaHy
MYMKiH GonmaraH xargannapga kongadbiagbl. Cyxoar, "My wabybinbl", yKeIMAbIK capantamarnblk cayar-
Hamanap agicTepi KeHiHeH kongaHblnagbl.

3epTTey XKYMbICbIHbIH HOTHXKenepi. JKoOHOMMKanbIK Gormkamaapabl Xy3ere acblpy KesiHge capanTa-
mManblk 6aranay agictepi Xui kKongadbinagbl: 6omkamaplk 6aranay capanwbinapgblH, KOpbITbIHAbINAPI
HerisiHae aHblKkTanaabl, oHaa kaHdan ga 6ip 06beKTiHIH Hemece npobnemaHbIH Xar-kyrni MeH Aamybl Typarnbl
©3 Ke3KapacblH ganengi Herisgey Tancoipbinagbi.

Bi3 e3 keserimiage eH kapanansim 6omkamaapapl xacay ywiH Excel TpeHa dyHKUMACHIH nanganaHyfFa
6eT OypablK. OHbIH KeMmeriMeH CbI3bIKTbIK TPEHAKE CBMKeC 3epTTeneTiH KOpCeTKilWTiH Gonaliak MaHAaepiH
ecenTtengi. EH kiwi kBagpaTTap agiciH nanganaHa oTeipbin, PyHKUMA 6enrini "y" MaHAEepiHiH xaHe benrini "x"
M8HAEPIHIH Anana3oH4apblH Ty3y Cbi3bIKNEH annpoKkcuMaumsanangb.

Oepektep guanasodbl "y". MiHOeTTi aprymeHT. y = ax + b TeHgeyi ywiH Genrini "y" mMaHAepiHIiH
MaccuBi.

"X" MoHAepiHiH ayKbIMbl. Y = ax + b "X" MoHAepiHiH apakaTbiHaCh! YLiH 6enrini MaccuBTepAi KAMTUTBIH
MiHOETTI ganen.

XKana moHaep "x". MingeTTi ganen. "X" anHbiMarnbl AuanasoHbl, oriap YLiH Y MHIH ecenTey KaxerT.

KoHctaHTa 1-re TeH. MingeTTi emec norukanblk MaH. Erep 6etanbic moHi "B" koadumumeHTiH
eCKepyci3 ecenTtey kaxeT 6bonca (y = ax apakaTblHacbkl cakranfaH) 0 KosmbI3.

Kecte 2. TeHgeHuus yHKUMACHI apkbiibl Cy NavWganaHyra KeTKeH akla KenemiHiH esrepy
TeHAeHUMACHI

Keingap Hycka - 1 Bomkam Hycka - 2 Bomkam
1 1605 1540,9 350 466,7
2 1707 1855,8 841 678,9
3 2276 2170,7 917 891,1
4 2465 2485,6 1032 1103,3
5 2800,5 1315,5
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Kectene kepcetinreHgen ©omkamgbl MaH 1-wi Hycka GombiHwa 113,6 % aptbin 2800,5 TeHrere
XeTedi Aen GomkaMmaaHca, 2-wWi Hycka TamLubinaTein cyFapy 6onbiHwa 127,5 % aptein 1315,5 Terere xety
BGomkamaaHbIn oTbIp.

Keneci ke3ekte OCbl TEHOEHUSAHBI "TPEHA CbI3bifbl" TEHAEYI apKblSibl ABNAIMNH aHblKTacak,.

1-wi HyCKa, )Xy nekTen cyrapy
3000 y =314,9x+ 1226
Rz2=09
P73
2500 2276
2000 1
1605
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1000

500

0 T T T T 1
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Ounarpamma 3 — XKynekten cyrapy 60MblHLLIA 5-LuUi XbinFa e3repy AnHamuKachl

2-1i HyCKa, TaMWbINaTbIn cyfapy

y=212,2x+254.5
1400 R*= 0,831

1200
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1000 541 917
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Onarpamma 4 — TamwbinaTtbin cyrapy 6oMbIHLIA 5-LUi XbinFa e3repy AuHaMukachl

5

Onarpammagarbl HaTwkenepai Tangan eTtcek, R? meHi 1-re (KOHCTaHTa) akplH ©GomnfaH canblH
OomkambIMbI3ablH O9NAiIriH KepceTeTiH kepceTkiw. bisgiH karaanbiMbidaga 6yn 1-wi Hycka OorbiHwa 0,92
oonca, 2-wi xarganga 0,83 6onbin oTbIP.

ERgiri ke3ekTe "TpeHn Cbi3bifbl" TERAEYIH LeLly apKbiibl eKiHLWi KypbifiFaH 60mkaMbiMbI3ablH, 4aNAiriH
aHblIKTacak.

1- Wi HycKka GombIHLWA:

y = 314,9x + 1226, myHaafbl "x" 6enricia WwekTi MoH 5

y = 314,9*5 + 1226= 2800,5

2- Wi Hycka 6owbIHLIA:

y =212,2x + 254,5, myHgaaa "x" 6enricia wekTi MaH 5

y =212,2*5 + 254,5= 1315,5

TeHaeynep HOTUXKECIH ecenke arna oTbIpbIn eki 6ormMKaMHbIH MBHIH KecTere Tycipin KepCceTCek.
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Kecte 3. YKannbl anMakTbIK )KyMbICLLIbI KYLLIiHIH 6omkamMablK kepceTkiwTepi

2020 xbinFa 6omkamablKk MaHi
KepcerTkiwTep 4-1wi Kbl [ TengeHLms TpenaTik  Momenb Osrepy
KOPCETKIWI | dyHkumschl GovbliHWa | GoiiblHLWa KapKblHbl %
1-wwi HycKa
YKyiiekren cyrapy 2465 2800,5 2800,5 113,6
2-Wi HycKa
TamwbInaTbIn cyrapy 1032 1315,5 1315,5 127,5

KecTeneH kepiHin TypraHgan 6omkamabl 5-i Xbinbl Kannbl TamMLwbiaTein cyFapy 6ombiHWwa TriMainik
127,5 % aptbin 1315,5 TeHrere xeTeni gen arkpiHaanyna.

Kecte 4. Xannbl TWiMAINiKTI aHbIKTadblK Keneci ke3ekte yHemAeneTiH Cy akbICblH aHbiKTan,
aHbIKTanfaHFa bomkam >xacay.

Anbipma
YKeingap Hycka - 1 Hycka - 2 Anblpmacsl Bbomkambl
1 1605 350 1255 1074,2
2 1707 841 866 1176,9
3 2276 917 1359 1279,6
4 2465 1032 1433 1382,3
5 1485

YKorapblgarbl Tangaynapga atan eTkeHimisgen GipiHLwwi xbinbl 4,5 ecere Xxyblk yHemaey bonca kanfaH
Xeingapbl 2,5 ecere XyblKk yHemaey kesgenyfae. bomkamabl 5-wi Xbifibl yHeMaey kernemi TeHOeHWUs
dyHKMsACH Bormkambl kepceTin oTbipFaHgan ogaHaa aptbin 1485 TeHrere xeteadi gen kesgenyde. LbikkaH
M8HJi angarbl KE3eKTENiKTi cakTan OTbIpbIN eKiHLWi 6ormkaM Kypy apKbifibl anengecex.

TaMmuWwbinaTtein cyfFapy apKblfbl YHEMAENTeH aKwWwa
KeneMiHiH bomkamabl MaHi
y=102,7x+971,5
2000 R2=0,7762
1500 1255 1359 1433
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HOwvarpamma 5 — TamwbinaTtein Cyrapy apKkblibl YHeMAey AnMHaMMKachl

YHempey ecebiHeH BornFaH akwa kenemiHiH esrepy TeHAEHUUSACHI:

y =102,7x + 971,5, myHaaga "x" 6enrici3 wekTi MaH 5

y =102,7*5 + 971,5= 1485

KopbITbiHAbI. ATanfaH Gormkamaap HoTWMXKeCiHOe Ke3 XXeTKidreHiMmizgen eki 6ormkam HoTUMXKecCi TeH
KepceTkiwTi, Oyn pgereHimia 6omkam panpiriHif aHblK KepiHici. Tamwbinatbin cyFapy >XyWMeciH yTbiMAbl
nanganaHy apkbinbl Kepin oTbipFaHbIMbI3gan 1 rektapra KeTeTiH Cy aKbICbliHA KETETiH LWbIfbIHAApAbl XblnaaH
XblfFa yHeMAey MYMKIHLUINIriMi3 XoFapsbl.
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NYCTbIHHbLIX MACTBULL FOXXHOIO NMPUBAJXALLBA
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B cmambe npedcmaernieHbl pe3yribmamsl Ucciie0o8aHusi MUKPOMOPEHOIo2uuU CMpPOEHUsT U 3/1eMEeHM-
HO20 cocmasa MexaHUYecKUX bpakuyuu MyCmbiHHbIX MecYaHbIX Mo4Y8 U MOo08UXHbLIX rneckos HIXHoeo
lMpubanxawsbs. MNycmbiHHbIE NMecYaHble MoYebl U3-3a aHMPONO2eHHOU HaspysKu rnpespaujaromcsi 8 o4asu
2011bIX MOOBUXHBIX recyaHbix OtoH. OHU 8 yCri08USIX XapKo2o KrumMama U CusiibHoU eempoeoll akmusHocmu
3acbinarom npucmpouUku xossucmeyuwux cybbekmos u xumesel ceneHul, yxydwasi ux coyuasbHO-
9Kosioaudeckue ycnosus. [nsa eoccmaHosneHus1 rninodopodusi nod8UXHbIX MecKko8 Heobxodumo arybokoe
MOHUMaHUEe He MOJbKO B8J/IUSHUE 8HEWHUX hakmopos rno4yeoobpasosaHusi, HO U CyWHOCMb MpPOUeccos,
npomekarowux 8 ux rnpogure. B cea3u, ¢ yem yenbko uccrnedosaHull 8UMOCHL CpasHUMENbHOE U3y4YeHUe
MUKpPOMOPGhoio2uu CMpPOEHUS, CriekmparsbHbIX XapakmepucmuK U 371eMeHMH020 cocmasa MoO8UXHbIX
reckoe 8 mecHol 83auMOCB8s3U C ee UCXOOHbIM cybcmpamomMm, m.e. C MyCMbIHHLIMU ecYaHbIMU 1o4yeamul.
UccrnedosaHusiMu ycmaHO8/IeHO, 4Ymo 8 pe3yribmame 0erIyUOHHbIX MPOUECCO8 MyCMbIHHbIE MecYaHble
noyes! nuwunucb5% hpakyuu Mesnkoeo rnecka. B cocmase MuHeparnog ckeriema, Kak rycmbiHHOU recya-
HoU ro4ebl, mak u nod8uXxHoeo fecka socrioocmesyem kgapy, (SiO,), 4mo bb110 ModmeepxK0eHOOaHHbIMU UX
anemMeHmHoeo cocmasa. llonyqeHHble pe3ynibmambl 6yOym s85simbCsi HayyHoU OcHoeol rnpu paszadke
eeHesuca U aHmporno2eHHOU 3801I0UUU MTOOBUXXHLIX MECKO8, YMOo 8 C800 o4epedb MOMOXem 8 KOMIIeKce ¢
Opyaumu rokazamesnsamu paspabomams rpuemMbl 60CCMaHOB8/1EHUS UX MI0G0PoOUs.

Kntouesble cnoea: nacmbuwia, necyaHble r104Y8bl, MecKu, Oezpadayusi, epaHyroMempudecKkul
cocmas, MUKpoMopghosioausi, ar1eMeHmMHbIl cocmas.
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Agrochemistry, Kazakh National Agrarian Research University, Republic of Kazakhstan, Almaty.

The research results of the micromorphology of the structure and elemental composition of the
mechanical fraction of desert sandy soils and mobile sands of the Southern Balkhash region are in this
article. Desert sandy soils are transformed into pockets of bare mobile sand dunes due to the anthropogenic
load. In a hot climate and strong wind activity, they fill up the outbuildings of economic entities and residents
of villages, worsening their social and environmental conditions. To restore the fertility of moving sands, a
deep understanding is needed not only of the influence of external factors of soil formation, but also of the
essence of the processes occurring in their profile. In this connection, the purpose of the research was a
comparative study of the micromorphology of the structure, spectral characteristics and elemental composi-
tion of moving sands in close relationship with its original substrate, i.e. with desert sandy soils. Studies have
established that as a result of deflationary processes, desert sandy soils have lost 5% of the fine sand
fraction. The skeletal minerals of both desert sandy soil and mobile sand are dominated by quartz (SiO.),
which was confirmed by the data of their elemental composition. The results obtained will be the scientific
basis for unraveling the genesis and anthropogenic evolution of shifting sands, which in turn will help, in
combination with other indicators, to develop methods for restoring their fertility.

Key words: rangelands, sandy soils, sands, degradation, soil texture, micromorphology, elemental
composition.
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Makanada OHmycmik bankaw maHbiHbIH wesndi KyMObl morbipakmapbl MeH XbUDKbIMasbl KymMoapbi-
HbIH MeXxaHUKarsblK (bpaKyUsICbIHbIH KYpblIbIMbl MEH 3[€MEHMMIK KypaMmbiHbIH MUKPOMOPGOI02UsChbIH
3epmmey Hemuxxenepi bepinzeH. LlendiH KymObl mornbipaKkmapbl aHmMporno2eHOiK KbiCbIM 8CepIiHeH Xara-
Haw XblimKbIMasibl KyM warbindapbiHa atiHasadbl. blcmbik KiumMamma XeHe Kammbl el apekemiHoe onap
wapyalblibIK Xypeidywi cybbekminepdiH XoHe ayblin mypfbiHOapbIHbIH WapyalbliblK FuMapammapbiH ba-
Cbif, onapObiH areymMemmik XoHe 3KOmoausinbiK xardalblH Hawapraamadbl. XblmkbiMarns! KymoapOoblH
KyHapnblfbIFbiH KanmnbiHa Kenmipy yWwiH monkipak mys3inyOiH cbipmKbl ghakmopriapblHbIH 8CEPIH FaHa eMec,
onap0biH KecKiHiHOe 60:bIn xXamkaH rnpoyecmepdiH MeHIH Oe mepeH myciHy Kaxem. OcbifaH 6alinaHbiCmbl,
3epmmey0iH Makcambl XbliKbiMarbl KymoapOobiH KYpblUbIMbIHbIH MUKPOMOPEOI02USICbIH, CHEKMPIIK Cu-
nammamarsapbiH XoHe 3/1eMeHMMIK KypaMbiH OHbIH 6acmarnkbl cybcmpambiMeH, arHuwendi KymMobl moribi-
pakmapmeHmbirbi3 6alinaHbicma casnbicmbipMarnsl mypoe 3epmmey 60n0bl. 3epmmeynep 0ehnayusisibiK
npoyecmepdiH HomuxeciHoe werndiH KymObl morbipakmapbl ycak KyM hpakyusicbiHbiH 5% XoranmkaHbiH
aHbikmasndbl. LlendiH KymObl monbipakmbiH 0a, XblKbIMasbl KYMHbIH 0a KaHKarbiKk MuHepasdapbiHOa
keapy (SiO,) 6acbim, byn onapObiH 31eMeHmMMIK KypaMbl myparsbl ManiMemmepMeH pacmasibl. AnbiHFaH
HemuXesnep XblmKbIMalbl KyMOapOblH 2eHe3UCi MeH aHmMpOno2eHOIK 380TIOUUSCLIH awyFa fbifibIMU Heg2i3
bonadbl, byn 63 keseeciHde backa kepcemkiwmepmeH bip2e onapldbiH KyHapribifbiH KasfbiHa Kesmipy
adicmepiH xacayra kemekmeceoi.

TyliHdi ce30ep: xalbinbiMOap, KymObl monbipakmap, Kymdap, despadauyus, epaHyroMempusinbik
Kypam, MUKpoMOop@bosioausi, a5ieMeHmmIK Kypam.

BeeaeHue. Bonpocam nsyyeHns reHesnca, coctaBa, CTPOEHUS U CBOWCTB MeCHaHbIX NMOYB M NEeCKOB B
MMpe NOCBSLLIEHO AOCTAaTOYHO MHOro pabor [1, ¢.103-106; 2, ¢.59-62; 3, c.41-54; 4, ¢.85-90; 5, ¢.1125-1143;
6, €.2395-2403]. Ho ocTaeTcsa HegoCTaTO4YHO OCBELLEHHLIM BOMPOCHI MEPECTPOMKN KPYMHO 1 Menkoamcnep-
CHOW 4acCTW MYCTbIHHbIX MeCYaHbIX MOYB, KOTOpble NOABEPINNCH aHTPOnoreHHow aerpapaumun. lepsbie,
BMeCTE C OBWXYLLMMUCS NeckamuB (popMe akTUBHLIX AOH umetoT obwyto nnowags okono 1300 mnH.ra, 4to
coctaenseT 10% noBepxHoCTH cywn. MyCTbiHHbIE NecYaHble NOYBbl BXOAAT B rpynny Arenosols. A MeHHo,
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MOYBbl Ha MecdaHbIX NPoAyKTax BbIBETPMBaHMSA insitu, obblMHO, BoraTbix KBapUeM pPbIXMbIX UM MOTHbIX
nopoa, a Takke MouYBbl HA MOSIOAbLIX MECYAHbIX OTNOXEHUSIX, B YAaCTHOCTU, Ha AOHAX B NYCTbIHAX U BOOSb
Mopckux nobepexun [7, ¢.192]. OBLmMpHbIE NPOCTPaHCTBA rMyHOKUX 30M0BbIX NECKOB HAXOAATCS Ha NIOCKO-
ropbsix LieHTpansHon Adpukn, mexagy aksatopom u 30° to.l., B 4aCTHOCTW, KpynHas nycTbiHa Kanaxapw.
Opyrne obnactn pacnpocTpaHeHnnst Arenosols Haxogatcsa B adpmkaHckom pervoHe Caxenb (nosice Tpomnu-
YecKMx caBaHH K tory oT nyctbiHM Caxapa), pasHbix 4actsax Caxapbl, LeHTpanbHOM M BOCTOYHOM YacTax
AscTtpanun, Ha bnnxHem BocToke u Ha 3anage Kutas [7, ¢.192]. OrpoMHble MaccuBbl yka3aHHbIX obpa3oBa-
HWUI pacnonoxeHbl B Y3bekuctaHe, TypkmeHnctaHe n Pecnybnvke KasaxcTaH, rge ux nnowanb COOTBETCT-
BeHHo coctaBnsetr 10,7, 26,0 n 24,9 mnH.ra, wnn 30, 59 n 9% obwen nnowagn ykasaHHbIX CTpaH.
[MyCTbIHHBIE NecYaHble MO4YBbl NAacTOMLL B YCMOBUSIX 3aCyLUNIMBOCTM KnMMaTa gaxe Npu KpaTKoOBPEMEHHOM
n36bITOYHOW aHTPOMOreHHOW Harpyske GbICTPO TEPSHOT TEKCTYPY CIOXEHUS BEPXHUX TOPU3OHTOB M, 3a KO-
poTKOEe Bpems fnerko Aerpagupyscb, NpeBpallatoTcs B NOABWXKHbIE Neckn. OHM YacTo CTAHOBATCA CNYTHU-
KaMy MHOTMX HacereHHbIX MYHKTOB 1 CTaLMOHAPHbIX MOMEBbIX CTOAHOK KPECTbSAHCKNX XO3SMCTB, 3HaYUTENb-
HO yxyfLlas ux coumanbHO-3KOHOMUYECKOe nonoxeHue. YueHble ctpanbl T.C. KeHeHbaeB, A.A. beranvHa n
OpYyrMeB CBOMX HayYHbIX CTaTbsX Kacancs BOMPOCOB Menuvopauun 3emMerb, NPOEKTUPOBaHMUS MennopaTtms-
HbIX CUCTEM, MPaBUNBHOMO WUCMOSb30BAaHUSA MOYBbI, €€ YMy4lleHWs, BOCCTaHOBMEHUA AerpaanpoBaHHbIX
MouYB, arpoOTEXHUYECKNX NPUYMH YXYALLIEHUs U Aerpagauumn cenbCKoX03ANCTBEHHbIX yroaumn [8, ¢.86-93].

Ona acdbdekTuBHOM peabunutauum NIogopoAns aHTPOMOreHHbIX MOABWXHBLIX MECKOB Heobxoanmo
rnybokoe NoHMMaHWe afieMeHTapHbIX MOYBEHHLIX NpoueccoB (OIM1), koTopble NpoTekatoT B Ux npodune. B
CBSI3W, C YEeM LEenbl Hawmx WCCedoBaHWN SIBUMNOCb CPaBHUTENBHOE M3yYeHMEMUKPOMOPKOroriu,
CMeKTpasnbHbIX XapaKTEPUCTUK U BELLECTBEHHOIO COCTaBa KPYMHO M MENKOAMCMEPCHOM YacTu MyCTbIHHbIX
necyaHblX MOYB M MX AEerpagupoBaHHbIX aHanoroB — NOABWXKHbIX neckoB KOxHoro lMpubanxawbss. Mukpo-
MOPPONorMst YacTuL, U UX 3NEMEHTBIN COCTaB, CO34aHHas reoriorM4eckumMmn NpoLieccamm, SSBNAETCA BaXHOM
XapaKTepUCTUKON, Onpedensiolme MexaHW4eckne CBOWCTBA MPUPOAHBLIX W aHTPOMOreHHbIX MEeckoB [9,
€.126-137]. N3y4yeHne nx MMkpomMopdonornm n BeLLECTBEHHOrO COCTaBa B KOMMSIEKCe C APYruMu NO3BONUT
rny6xe BHUKHYTb B pasnu4yHble CTOPOHbI NOYBOOOpPa3oBaHus, UCCNeoBaTh Te€ NPOLLECCHl U NOpOoXaaemble
UMM CBOMCTBA, KOTOPbIE HE MOryT BbITb HabnaaeMbl N He Bcerga No4AalTCs NOATBEPXKAEHNIO COOTBETCT-
BYIOLLMMUN KONMYECTBEHHBLIMU (PU3NYECKMMU N XUMUYECKUMU MeToaaMu uccnegosaHusmMu. Mel nonbiTanucs
NPOHUKHYTb B MUKPOMUP MecyaHbix 0b6pa3oBaHunii, NPeacTaBUTb 0BLLYH KapTUHY NPOCTPAHCTBEHHOMO pacrno-
NOXeHWs1 BCeX BUAMMBIX MO MUKPOCKONOM MENKMX ux Aetanen. Tak Kak ¢ UX HenocpeACTBEHHbIM yYacTuem
npotekatoT 3IMM, COBOKYMHOCTb KOTOPbIX hopMUPYET NOYBEHHbIV NPOdUIb U oNpeaenseT BaxHenwme, dpu-
3M4eckue, XMMNYecKne, MenMopaTUBHbIE, arpOXMMUYECKMe N ApyrMe CBOMCTBA No4B. HakoHel, Mbl xoTenwu
chopmMmnpoBaThb XapakTepHbIN 06pa3 M3MeHeHMN BO hpaKkLMOHHOM COCTaBE MYCTbIHHBLIX MECYAHbIX MOYB, KO-
Topble 6bINy NnepedopmMaTMpPOBaHbl B MOABWXKHbIE NECKM AEATENbHOCTLIO YENOBEKa U OKpY>XKaloLLEen cpeabl.

O6beKkT n MeToguka uccrnepoBaHun. O6beKTamMyM UCCNEeLOBaHUN SABUMNNCE MYCTbIHHbIE MEeCYaHble
MOYBbl U WX AerpagvpoBaHHbIE aHanoru, npeacTaBreHHble B BUMAE MOABWKHbIX MecyaHbiX AloH HOXHOro
Mpubanxawbs. MN3yvyeHno NOABEPINUCL MX TOHKOAMCMNEPCHas YacTb METOOOM 3SMEKTPOHHOW MpocBeYn-
BatoLlen 1 pactposon mukpockonun [10, ¢.5]. O6pasubl 6binM B3ATH U3 NYCTLIHHOM MECYaHOW MOYBbI U3
rny6uH 0-5, 5-15 n 23-33cm 1 necyaHon AtoHbl K.X Tapuienos ¢ rmybuH 0-20 n 20-40cMm. B HUX Mbl U3y4mnu
MUWUHeparnornyecknii coctae nyteM aHanusa B 100 kpaTHO YBENMYEHHBLIX M30OpaKeHWU, MOSYYEHHbIX C
NOMOLLIbIO aBTOMAaTMU3MPOBaHHOIO CBETOBOro Mmnkpockona Leica DM4000B, 1 nx mmkpomopdonornio ctpoe-
HWSI, CMEKTpanbHble XapakTEPUCTUKA U 3NIEMEHTHbIW COCTaBHA CneunanbHOM 3NTIEKTPOHHOM CKaHUPYOLLEM
mukpockone JEOLJSM-6510LA (AnoHus). C NOMOLLBI0 BTOPUYHBIX 31IEKTPOHOB, SMUTMPOBAHHBLIX MULLEHBH
B pesynbtaTte ee OOMOaApAMPOBKM MEPBUYHBIM SFIEKTPOHHBIM MYYKOM ObINM MOSyYEHbl MOHOXPOMHbIE
n300paKeHNs1 BbICOKOTO paspelleHns C LUMPOKUM MONieM 3peHnst 1 BomnblUnM AnanasoHOM YBENTUHEHUA U
ANEKTPOHHbIE CMNEKTPbl 6e3 CyLecTBEHHbIX 3HepronoTepb. B pexvme ckaHnpoBaHusa obpasuoB NyCTbIHHOW
nec4yaHon MO4YBbI M MeckKa, yckopswwee HanpskeHne coctaensano go 30 kaB, paspewerne oo 3,0HM un
yBenuyeHne cHumka go 100 n 4000 pas. Xog paboTbl 6bin cnegyowum. HYactuupbl NOYB U UX OTAENbHbIE
3epHa nomeLLanncb Ha ABYCTOPOHHIO NUMKYI0 NeHTy (ckoty). Obpasupbl nepea nccnegosaHneM B MUKPO-
ckone NoKpbiBanNuCb (HanbINANUCh) NpoBogAwmmM cnoem (06bl4HO 310 unu yrnepoa (C), unm 3onoto (Au),
cepebpo (Ag), nnatnHa (Pt)) Ha cneunanbHOW yCTaHOBKE — BaKyyMHOM MocTe. 3aTem 4acTuupbl MOYB U WX
oTAenbHble 3epHa Obinn NpUKNeeHsbl Ha NOAMNOXKY (AepxaTenb 06pasuUoB) Kreem, KoTopasi Mo UCTEYEHUIO
BPEMEHW XOPOLLO BbICOXSIA M 3anonMMepusoBanack. Tak kak ncrnonb3yemble 0bpasLbl He BbIAENSIOT rasbl 1
XMOKOCTU C MOBEPXHOCTM M M3 MOP, HAMW He MPOBOAMNACL MpefBapuTenbHas TPEHUpPOBKa 0OpasuoB B
Kakon-nmbo BakyyMHOWM Kamepe, T.e. obpa3supl And npubopa kakorn-nnbo onacHOCTW He npeacTaBnsanu. Yro-
Obl He co3gaBaTtb Npobnem npu nepemelteHnn ¢ obpasua Ha obpasel, B MUKPOCKOMNE, OHN OTCOPTMPOBAHbI
no 1ux pasmepy 1 BbICOTE.

AHann3 MWKPOCTPOEHUS MYCTbIHHOM MECYaHOM MOYBbI M Mecka BKIOYan M3y4yeHue un3obpaxxkeHuHn,
nokasblBaloLLME PacrofioXXeHNne U OPUEHTUPOBKM UX CKEMNETHbIX 3epeH M COCTOAHMI MNNasMbl, NOMyyYeHue
o6LWKMX NpeacTaBneHnii 0 rpaHyNnoOMeTPUYEeCcKOM CoCcTaBe U MUHEpParnoB TOHKOAMCNEPCHON dpakLmm NoYB.
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PesynbTatbl u nx obcyxaeHme. OCHOBHbIM MaTepuanom Ans obpasoBaHUs MyCTbIHHbLIX NeCYaHbIX
noys KOxxHoro MNMpubanxallbs NOCNyXunu ApeBHeannioBmanbHble oTnoxeHns p. Une, kotopas B ee genbTo-
BOW 4YacTu, MHOIO pa3 MEHss HanpasfeHue, OTKNnagbiBana matepuan pasfvMyHoOro rpaHyrnoMeTpuyeckoro
cocTaBa, B TOM u4ucne necok. B pesynbTaTe nocnegyrowiero passeBaHusi obpas3oBanucb COBPEMEHHbIE
necyaHele MaccuBbl MNMpubanxawbsa (S=7300 mnH.ra) [11, c.13-38]. 3gecb ncxogHas NycTbiHHAA NecyaHas
noysa BO3Me HaceneHHbIX MYHKTOB, U3-3a aKTUBHOW HeyMerion XO38WCTBEHHOW OeATeNbHOCTU 4YeroBeka
NPaKkTUYECKMIA MONTHOCTLIO NULINMNACh pacTUTENbHOCTU. YKa3aHHble 0OCTOSATENBCTBA B YCNOBUSAX MYCTbIHW C
BbICOKOW BETPOBOW aKTMBHOCTbLIO CMOCOOCTBOBANM MOSBMEHWIO U NocriegyrowemMmy ObICTPOMY YCKOPEHMIO
0eraunMOHHbBIX MPOLLECCoB. ATO NPMBENO K NOMTHOMY MCHE3HOBEHMIO MOYBEHHOTO MOKPOBa C 06pasoBaHNEM
04aroB rofbIX NOOBWXHbIX NECKOB, rAe He OCTanvcb Aaxe credbl OT NepBoHavanbHOW No4Bbl. JaneHenwas
aonosasd 0bpaboTka rocnoACTBYOLWUMKU BETpaMy NPuMBENO K 0Opas3oBaHMIO MecyaHbiX AOH, rae Ha ee
MOBEPXHOCTM MeCYaHbI MaTepuan HaxoguTbCs B MOOUITBHOM COCTOSIHUA. OTO B CBOK Oo4Yepedb MOCITYXMIT0
K MOCTENEHHOW NepeCcTPoNKe He TONMbKO XMMUYECKOrO COCTaBa aHTPONOreHHO-A4erpaampoBaHHbIX MYCTbIHHBLIX
necyaHbIX NMOYB M NECKOB, HO ee YPaKLMOHHOIo coctara. 1o HaWMM gaHHBIM NYCTbIHHBIE NeCYaHble NOYBbI
KOxHoro lMpubanxalwbs coctoAT B cpegHem Ha 94,0% u3 mernkoro necka (0,25-0,05mMm) B npegenax 0-20cwm.
OpHako, YHUUYTOXEHNE pacTUTENBHOrO MOKPOBA, a TakkKe AanbHenlee nNpoaomKUTENbHOE U UHTEHCUBHOE
nepeBevBaHMe MecYaHbiX Macc BETPOM MPUBENO K AecTabunusaumn noBepXHOCTM MYCTbIHHOM NecyYaHou
NoYBbl. ITO MOCNYXMUMO NPUYMHON 3aMETHOrO CHXXEHUS OONKU BbllleykasaHHon dpakumm 0o 89,2%. Torpa
Kak B noaBmxkHbIX neckax Kapakymos, Kbi3blrikyMoB 1 MolbIHKyMOB OHU cocTaBnsaoT 99, 96 n 98% cootseT-
CTBEHHO, YTO FOBOPUT OO MXXOpOLUEN OTCOPTUPOBaHHOCTU. KpomMe TOro B MOABMKHBIX MEcKax necyaHoun
OIOHbI YCTAHOBIIEHO yBENUYEHNe opakuun KpynHoro n cpegHero necka (1,0-0,25mm) B cpegHem ot 1,1 oo
6%. B cBs3n yem, onsa rmybokoro NoOHMMaHus NPoLeccoB TpaHCHOpMaLMM NecyaHon NoYBbl B NOABMKHbBIE
Neckn HamMu W3yyYyeHbl MUKPOMOPONOrNS WX KPYMHO W TOHKOOUCMEPCHOM (pakuuu CKaHWPYIOLUM
3MEKTPOHHbIM MuKpockonom (COM) (puc.1).
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PucyHok 1 — CHMMOK CKaHUPYIOLLEro 3NeKTPOHHOro Mukpockona (COM)
MWKPOCTPOEHUSI HacTWL, NyCTbIHHOW NecYaHoW NoYBbI
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AHannsz 100 kpaTHo (yckopstowee HanpshkeHne 3-4 kaB) yBenuueHHbIX N300paKeHUNn SNeMeHTapHOro
MUKpOCTpoeHns obpasua BepxHero 0-5cMm cnosinycTbIHHOW Nec4YaHoW MOYBbI MoKasar, YTO OHa COCTOWUT U3
3epeH Menkoro necka pasmepom 0,1-0,3mm (100-300um), HenpaBunbHOW OPMbI, B3aUMHO He CBA3aHHbIX
Mexay cobon B MOYBEHHOW macce (pucyHok 2). Cpeam TOHKUX 3epeH Mecka BCTpevalTcs 6ecnopsgoyHo
pacnonoXeHHble YacTuupbl C YANUMHEHHBIMUKX NNOCKUMU hopmamu. Ha CHMMKe BUOHO, YTO YacTuubl B croe
0-5cm umetoT cnabookaTaHHble yrnoBaTtble rpaHu. 3epHa COXPaHWM CBOK MepBOHavarnbHyo opmy, nno-
CKOCTM UX HEe CUMbHO 3aTPOHYTbl UCTUPAHUEM, MULLb KPas U YrNbl HECKONbLKO 3akpyrneHbl. Takaa cdopma
3epeH MOXET BCTPeYaTbCH B NOYBAX, Pa3BUTbIX HA 0Ca404YHbIX Nopogax (Hanpumep, NecHaHUKe 1 necHaHbix
HaHocax) [10,c.5]. Ha noBepxHocTn pebep necyaHbix YacTul HabnoaalTcAa MUKPOSMOYKU, MHOTOYMUCIIEH-
Hble crnefbl pasbedaHun, YTO XapakTepHO AN 3epeH MHOrOKpaTHO MEPEBESHHbIX N MEPEOTNOXEHHbIX B
NpOLUSIOM.

YBenuueHHble M300paXeHUsT B3aMMHO pPacnofioXKeHHbIX 4YacTul novBeHHom Maccbl go 4000 pas
MoKa3bIBaKOT, YTO Ha MOBEPXHOCTW YACTUL, KOHLEHTPMPOBAaHbI CryCTKW LUEPLUaBOW HearpermpoBaHHOW nnas-
Mbl. OHM HaNOMMKHAIOT CKOMNSIEHNE Tyd C TEMHbIMU ydacTkamn. Cpeaum 3Ton nnasmbl NPOrNaabIBaloTCS BbINu-
patoLwme ocTpble Kpasi NoBbILWEHUN NOBEPXHOCTU YacTuubl necka. MNMpu 100 kpaTHOM yBenuyeHun obpasua,
B3ATOr0 M3 HUXenexaliero 5-15cmM cnos MoXxHO HabnogaTe XaoOTUYHO PacnosioXeHHbIE YacTuLbl pa3Mepom
100-150 MukpoH B WnpuHy 1 okono 200-300 MUKPOHBLITAHYTYIO B ANUHY. OHWM MMEIOT MecTaMmmn OCTPOYrofb-
Hble 1 cnabookaTaHHble Kpas U CITIOUCTYH0 NOMOCHY0 06paboTky noBepxHocTn. OTAenbHO OT 3epeH Menkoro
necka, Ha 3agHeM (hoHe MpornsabiBatoTcst bonee ToHKME YacTuupbl NnasMbl. Ha CHUMKe HeKkoTopble y4acTku
3epeH necka NpocBeYmnBalOTCA OT 0bydYeHus, YTo co3gaeT ux 6enecoBaTocTb. YacTuubl UMET HeNpaBusb-
Hyl0 bopmy C criaboLLepoxoBaToln NMOBEPXHOCTLIO Ha Mx pebpax. Ha cHumke yBenuyeHHoro B 4000 pas Ha
MOBEPXHOCTM YacTuubl BUOHbI WM3BUNUCTbIE BOMHOOOpasHble C Komnbuamy opMamu, HanomuHawllee
COCTOSIHME 3adbIMIIEHNe ropioyero Bellecta. Kpome Toro, 06HapyxmMBatTCs 3aTeMHEHHbIE MUKPO3OHbI, MO-
BMAOMMOMY, MecTa yrnybneHuin. Takoe COCTOsiHME MOBEPXHOCTM YacTuLbl, Bbi3BaHa LLEPOXOBATOCTLIO €e MNo-
BEPXHOCTW, BbI3BaHHasi KOHUEHTpauuen 34ecb, No-BUOUMOMY, OPraHOMWHeparbHOW nnasMmbl B CBSA3N C
pacnonoXxeHneM KOpHeBoW mMacchl ncammodunos. My6xe no npodunio Ha rmybuHe 23-33cMm xapakTepHbIn
0bpa3 MUKPOCTPOEHUsI CKerneTa U nnasmbl NYCTbIHHOM NeCcYaHOW MOYBbI BbIrMAAMT creaylwmm obpasom
(pncyHok1). Ha yBenndeHHom B 100 pa3 n3obpakeHnii BUOHO, YTO YacTuLbl UMEKT HenpaBusibHble (OOPMBI.
Mpu yBenuueHnn UMGPOBOro 3yma M3obpakeHus 3a CYeT yBenuueHusl pasmepa MuKcenen nokasbiBaeT
LLIEepOX0OBaTOCTb MOBEPXHOCTU YacTUL, Bbl3BaHHAs LIEeMEHTUPOBaHHbIMK rpynnamMu 4yactul, Gornee Mernkoro
pasmepa. Ha HEeKOTOpPbIX U3 HUX MPOCMEXMBAKOTCA rOPU3OHTamNbHbIE MOSIOCHI U LiapanvHbl, 06pa3oBaHHbIE
NpUU3NYECKOM MX TPEHUMN U UCTUPaHUK. Kpas yacTul, MMEIOT YrioBaToCTb C OCTPOBaTbIMK M cnabookaTaH-
HbIMW rpaHsaMK, 6e3 Kaknx-nmbo SBHO BUAUMBIX MOP U yrnyoneHuin. OTnuume oT npeaplayLimx ropusoHToB
3aKMYaeTcs B TOM, YTO 34eCb OOHapyXMBaKTCHA OTKOMOBLUMECS OBNOMKM C OCTPbIMWU FPaHAMU, KOTOPbIe
umetoT 6onee menkue pasmepbl. Buanmo aTo xapakrtepHO Kak ons Ksapua, Tak U Ans nonesbix wnaTtoB. Ha
evHMLEe nnowanmn n3obpaxeHus obLiee KonNnM4ecTBo 3epeHmerkoro necka (0,25-0,05mm) coctasnset 75%,
13 H1x13% 6onee kpynHoro (200-300 MMKPOH B WMPUHY U AnuHY) 1 87% menkoro (25-100 MuUkpoH) pasme-
pa. Mectamu yacTuubl UMEIOT YOANMHEHHbIE U NNUTYaTble PopMbl. Ha cHumke yBenuyeHHbI B 4000 pas Ha
NMOBEPXHOCTM YacTuubl HabnogaTcsa POpMbl, HaNOMUHaLWMe HUTEBUOHYIO MULENy, KOTOpble AeNCTBU-
TENbHO MOIYT SBNATLCA HUTKAMKU TPUOOB MM MULENWIA, KOTOpble OOBONAaKMBAKOT Kpas OYEHb TOHKMX
XNonbeBUAHbIX NPOAYKTOB BblBETPMBaHUA. Ha pucyHke 1 0TY4ETNMBO BUOHbLI OTAEMbHbIE TOHKME YacTuLbl C
3aTeHeHHbIMK pebpamu.

MuKpoMOpdONorMyecknin aHann3 MMKPOCTPOEHMS MOABWXHOMO Nnecka Ha M3obpaxxeHui nokasan, 4Tto
npu 100 kpaTHOM yBenuyeHun Ha rybuHe 0-20 cM MENKO3epHUCTbIM NMecYHaHbld MaTepuan MMeeT Henpa-
BUNbHble hopMbl ¢ 0OpaboTaHHbIMK, CnabooKaTaHHBbIMKU YriiaMu, HEPOBHOW BOSIHUCTOW BbIPOBHEHHOW
NMOBEPXHOCTbIO pebep n amovkamu. OkaTaHHOCTb 3epeH necka 0bblYHO CBA3AHO C UCTUPAHWEM U TPEHMEM
YyacTuy B pesyrbTaTe 30M10BbIX NpoueccoB. [JanbHuin nepeHoc necka BETPOM COMPOBOXAAeTCHa pasgpobne-
HMEM ManoyCTOMYMBbLIX MUHEPArIOB U CTa4yMBaHNEM OCTPbIX YIMOB Y YCTONYMBBLIX. B €BA3KM, C 4eM yacTuubl
NOABWXKHOIO necka Ha n3obpaxeHun UMEIOT crnefibl MEXaHUYeCKoro BO3AencTBuS B BUAE LiapanuvH 1 Noroc.
O6pasoBaHve nocrnegHnx cBA3aHo ¢ nepemelleHnem necka pasmepom >0,1-0,5MMB OCHOBHOM canbTaumen
(ckaukamun) unu nepekaTbiBaHWEM MO MOBEPXHOCTW MOYBbl. OTO B CBOK O4vepedb NPUMBOAMT K 06paboTke
MOBEPXHOCTU M pa3gpobneHnio BepxHer obonouku yactuy (puc.2). OTkonoBluMecsi OBMOMKM MpU 3TOM
06pasyloT caMOCTOSATENbHYIO MWHEParnbHyl0 nnasmy, agnametpom <0,5 MM nnm xe cnunasicb U LeMeHTU-
pysicb C 6onee KpynHbIMK YacTuLamMu oOpasytoT HEOAHOPOAHbIE (DOPMbI, KOTOPbIE B BO3OQYXE NEPEHOCHATCS
BETPOM, FMaBHbIM 06pa3oM, BO B3BELLUEHHOM COCTOSIHUMA.

YBennyeHue obpasua necka go 4000 pa3 nokasar, YTO NOBEPXHOCTb YacTuLbl, B3ATbIN U3 rMybuHbl 0-
20cm nmeet Bonee-meHee OQHOPOOHOE COCTOSIHME NMOBEPXHOCTU, YTO, NO-BUAMMOMY, CBA3AHO C 305TI0BOM MX
obpaboTkon. Penbed NOBEPXHOCTM YacTuLbl HANOMUHAET U3BUITMHBI C MUKPO3OHaAMU NepenagoB BbICOT. A
yBenunyeHune obpasua, B3storo ¢ rnybuHsl 20-40cm B 100 pas, nokasan, Yto Mesnko3epHucTole necku (0,25-
0,05MM) nmetoT HenpaBubHYO opMy, criabookaTaHHble rpaHu U cneabl, U NOnoCkl MEXaHUYEeCKNX BO3aemn-
ctBun (yoapeHue u TpeHue). lNpu getanbHOM pacCMOTPEHUM MOBEPXHOCTU YacCTUL Mecka Ha pUCyHKe B
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COCTOAHMU 3yMa, TO MOXHO yBUAETb NnasmMy B BUOE KakK OTAesIbHO CTOALWMX YacTul, Tak U B Bnae ckonre-
HUW HEACHOro NPOUCXOXOEHUA. Buanmbix samouek 1 TpewunH He Ha6mo,u,aeTc;|. I'Ipvl yBenn4yeHunn o6pasu,a
yactmubl necka B 4000 pa3 BUOHbI U3BUITUCTbIE HUTEBUOHbIE CBA3KU Ha Kpadx rpaHeﬁ, KOTOpble BMAOANMO,

0000

woDamm 85 %100 100um
0000

20-40cm

PucyHok 2- CHuMmok COM BHYTPEHHHEro CTPOEHUS YacTuL, necka

[na onpepeneHns anemMeHTHOro cocTaBa MYyCTbIHHOW MeCYaHOW MOYBbI U MOABWXHOIO Mecka Hamu
NPOBOAMMNCH UCCNEeAOBaHUSA UX COBPEMEHHBbIMU METOAaMW CMEeKTPOCKONUU, OOHUM U3 KOTOPbIX SBNSEeTCH
peHTreHodnyopecLeHTHbIM aHanua BewecTtBa (P®PA). CywHocTb MeToga 3aknyaeTcs B 06nyyYeHuu
NyOpEeCLEHTHBIM PEHTIEHOBCKUM M3ITydeHneM, T.e. 6ombapamMpoBKoi 3NeKTpPOHaMN MUKPO3OH OTAENbHbIX
yacTuy ckeneta u nnasmbl. [pn nepeckakMBaHUW 3MeKTpOHa C OAHOW Cyb060MOoYKM YacTuupbl Ha ApYryo
3Heprus B popme 3MeKTPOMarHMTHOIO M3NyYeHus oTAaeTCs, eCnu MeKTPOH nepexoaut Ha cybobomnouky ¢
foree HU3KUM 3HEPreTMYeCcKNM YPOBHEM, UM MOMIOLAETCS, €Cnn ANEKTPOH NepexoauT Ha cyb6obomnoyky ¢
Bornee BbICOKMM 3HEPreTUYeCcKMM ypoBHEM. B pesynbTate 4ero BO3HMKAKT CMEKTPbI, COCTOSALLME U3 JINHWMW,
KOTOpble MOKa3biBaloT coAepXXaHue TOro WM MHOTO WOHa B 3aBWCUMOCTWM OT MMMYNbCOB 3a 1 cekyHay,
BO3HUKaloLLMe Npu obnyyYeHnn. KayecTBo M pasmelleHne crnekTpanbHbIX JTMHUA MOXHO CBSi3aTb C pasnuvy-
HbIMW 3MEKTPOHHLIMK oBonoyvkamu, cybobonodkamu n opbutansammu, obHapyxnsaembiMm B atome. O6nyye-
Huo noaseprnmcb MUKpPo3oHbl (001 n 002) o6pa3uoB NYyCTbIHHLIX MEeCYaHbIX MOYB U MOABWXKHBIX NMECKOB.
Hwxe Ha rpadhmke ocb abcumcca npegcraBneHa ncnyckarollasi 3HepruspeHTreHoBCKoro uanyyennsi (EkaB —
KMIO3MEeKTPOHBOMLT) B 06r1acT1 BUAMMOro Anana3oHa 3ereHoro u nHgpakpacHoro (UK) cnektpoB. QHeprus
nanyyeHuns sapbupyetca B npegenax ot 0 go 20 kaB, a anekTpudeckoe HanpskeHue pasHa 5,0 kB. Toraa
Kak B OCM opauMHaTa MoKa3aHO 4ucrno (counts) peHTreHOBCKMX KBAHTOB 3SIEKTPOMArHUTHOIO W3My4YeHus
(dbOTOHOB), M3MEpPEHHBLIX 3a CeKyHOy (MMM/C — KONMYEeCTBO MMIMYSNbCOB 3a CEKyHOy) B 3aBUCUMOCTU OT
aTOMHbIX BECOB 3reMeHTOB. B wmHdpakpacHon obnactu 3Heprnsi KBaHTOB OTHOCUTENbHO HEBENuKa, a
COOTBETCTBYIOLLME YACTOTbI KonebaHni 6nmnskm kK YyactoTam pasnmyHbiX BUAOB KonebaHuin aTomoB (MOHOB) B
KpUCTannn4yeckon pelueTke MWHeparioB unu B Monekynax.B Tpybke gnsi nérkmx m cpeaHux 3NeMeHTOB
BMOSHE AOCTAaTO4YHO ycTaHoBUTbL HanpsbkeHne 10 kB n 20-30 kB cootBeTcTBEHHO. [lanbHenLlee noBbileHne
3Ha4YeHUn cunbl Toka W HanpsbkeHuss go 40-50 kBocyuwecTtBnsieTcss gns 6ornee TsHkenbiX 3N1EMEHTOB.
M3yyeHHbIX HamMu obpasuax NyCTbIHHbIX NEecYaHblX MOYB W MOOBWMXHbLIX MECKOB MPOBEPUTbL NPUCYTCTBME
Xeneso 1 nNpaseoguMmMan 3e€MeHOM U KpaCcHOM CreKTpe He yaanochk, MO NPUYUHE TOro, YTO NpY NOCTENEHHOM
MOBbILLEHWM CUIMbI TOKa M HanpshkeHue B Tpybke go 5,0 kB obpasubl Havanu mcnyckaTb AbiM. M3BeCTHO,
4TO eneso Nnpu  oBNyYEHUN  PEHTrEHOBCKUMWU  Nydamm  ucnyckaeT oToHbl Ko=6,4kaB.  3HauveHus
anekTpuyeckoro HanpsbkeHns anemeHtoB (C, O, Na, Mg, Al, Si, P, S, K, Ca) B Tpybke B nopsgke ux
nocriefoBaTeNnbHOro YTshKeneHus cooTBeTCTBeHHO cocTtaBuno0.277, 0.525, 1.041, 1.253, 1.486, 1.739,
2.013, 2.307, 3.312 1 3.690 kaB.
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OneMeHTHbIV aHanm3 Mnkpo3oH (001 n 002) ob6pasua NyCTbIHHOM NecYaHOW MOYBLI, B3SITbIA C MyOMHbI
0-5¢cMm nokasan, 4To B HUX abcontoTHO JoMUHMPYET kucnopog (O) B AMana3oHe 3eneHoro n MHgpakpacHoro
CMEeKTPOB NPV NOYTU OAMHAKOBbIX 3HayYeHusx (~7400) mmnynbcoB 3a cekyHady (puc.3). 3aTem Ha BTOPOM
MecTe naet kpemHun (Si), ganse no mepe ybbiBaHus anomudmi (Al), mariun (Mg), yrnepoa (C), HaTpun
(Na), docdop (P), cepa (S), kanuin (K) u kansuuin (Ca). B nudpakpacHom cnektpe go 1kaB MoxHO yBuaeTb
HebonbluMe cKkaykm MMNYNbCOB, NMOKa3bIBAKLLMX Hanuune xenesa. EQUHCTBEHHOE OTNMYME OBYX MUKPO3OH
— 3TO B cogepaHum yrnepoga. lNocnegHee BO BTOPOWM MUKPO30He YyTb 6onblie (1400 nmnynscos), 310, Mo-
BMAOMMOMY, CBSA3aHO ¢ 6ombapaMpoBKOW 3NeKTpoHaMM Nia3Mbicogepkallee opraHM4eckoe BeLLEeCTBO.

Ewe rny6xe no npodunto NyCTbIHHOM NecYaHon NoYBbl B ropn3oHTe 5-15cm 06nyyeHnto nogBeprnnck
OBe MUKPO30HbI B3ATOro obpasua (001 B TemHon n 002 B OCBETNEHHOW OT 00ONy4YeHs MUKPO3oHax). B aByx
MUWKPO30Hax HECMOTPS Ha pasnuymne B KONMYECTBAxX UMMYyNbCOB 3a CekyHay (MMM/C) B 3NeMeHTHOM cocTaBe
NPUCYTCTBYIOT B nopsigke yobiBaHus Takme anemeHTthl kak O, C, Si, Al, Mg, Na, P, S, K, Ca B 3eneHom u
nHdpakpacHom cnekTpe. [locnegHee Takke NokasbiBaeT NPUCYTCTBME Xene3o. 34eck B nopsgke pacnpege-
neHusa aneMeHTOB WM BCnfeckax UMMyNbCOB €CTb pasnuyne oT npedblayliero ropusoHta. B atom crnoe
yrnepog 3aHnMaeT BTOPYHO MO3ULMI0 MOCHEe KUCNopoaa, Torga Kak B CaMOM BEPXHEM Crioe OHa Haxoaunach
nocrne marHus Ha nAToM mecTe. B obpasue B3ATON M3 rmybuHbl 23-33cM NpUcyTCTBME U pacnpegeneHme
3MIeMEeHTOB TaKoM e, Kak 1 B ropu3oHTe 0-5cM. 3aecb xoTenock Obl OTMETUTb, YTO KONMYECTBO MMMNYNbCOB
OT 3MEKTPOMAarHWTHOIO M3My4YeHUss B MUKPO30Hax obpasLoB pas3nunyHoe, YTO CBSI3aHO OT OCOOEeHHOCTen
CTpoeHMs cy6obonoYek 1 BUAa MUHEPATIOB.
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PucyHok 3 — PeHTreHo-hnyopecLeHTHbIEe CNeKTPbl NyCTbIHHO-NeCYaHoW NoYBbl

OnemeHTHbI cocTaB obpasua NoABMKHOIO necka, B3AToro us rnyouHsl 0-20cm nokasbiBaeT, 4to 001
MUWKPO30He obpasua NpUCYTCTBYIOT TE XEe ANIEMEHTbI, YTO M B MYCTLIHHOM MEecYaHon No4se, HO 34eCb AOMU-
HMPYIOLLYIO MO3UUMIO 3aHMMaeT kpemHun (puc. 4). B mukposoHe Ne002 obpasua noxoxas kapTuHa B
pacnpegeneHnun anemeHToB B 3ereHoM n UK cnektpax. Ha Hwxkenexawem crnoe 20-40cM noaBUKHOMO
necka B MukposoHe 001 obGpasua cpegu BbISIBMEHHbIX M3ITyYEeHMEM 3fIEMEHTOB CHOBa rOCMOACTBYET
KpeMHUR, a 3aTeM anoMuHuin. Ecnmn cpaBHnTb, MMKkpo3oHsl 001 06pa3uos, B3sTbIx ¢ rmyouH 0-20 1 20-40cwm,
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TO MPU UX OQMHAKOBBIX MaKCUMarbHbIX 3HAYEHUSIX UMMNYTbCOB 3@ CEKYHAY, TO B HUXHEM CIOe 31eMEHTHbIN
COCTaB MeHee SIPKO BbIPaKEH.
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PVICYHOK 4 — PeHTFeHO-(*)J'IyOpeCLI,eHTHbIe CNeKTpbl YaCcTul, NoABMXHOIO Necka

Mo npeobnagaHuio TeX MMM MHbIX MWHEPanoB pasnuyaloT B HMX [MNaBHble, MPUMECU K pedkue
MUHeparnbl. B MMHepanornyeckoMm coctaBe MyCTbIHHbIX NMECYaHbIX MOYB M MECKOB rMnaBHbIM Mo coctaBy (80-
95%) Gonblien YacTblo sBNsieTcA KBapy (kBapueBble necku). 3aTem nonesow wwnaTt, marHeTuT u gp. B
kayectBe npumecn (0o 10-15%) BbICTYNalT rMaykOHWUT, CroAbl, XJOPWUT, KanbUMT, MarHeTut, o6nomku
ropHbix nopod. K pegkum (1-2%) obblMHO OTHOCAT rpaHat, anuaoT, TypManuH, onueuH, pyTun [12, c.66-
69].A.l'. Naenb oTmMeyaeT, yTto [MpMbanxalickme Neckn MycTbiHb U MOMYNYCTbiHb XapakTepusylTca Gonee
GraronpusATHLIM B CMbICIE MIOAOPOANS MUHEPANOrMYEeCKMM COCTABOM: MEHbLUMM COAEPXKaHMEM KBapLa
(30-60%), NOBbILLEHHBIM CoAepXXaHMeM MoneBoro Lnata, kanbuuta. OencteutensHo aHanua 100 kpaTHO
YBEINUYEHHbIX M300paXKeHUn MUHEpPanorM4eckoro coctaBa pakLumMn NyCTbIHHBbIX NECYaHbIX MOYB U NMECKOB
nokasar, YTO OHW COCTOSIT B OCHOBHOM M3 h13MYECKOroycToMuYmMBorokeapua (puc.5). 3to nogreepxaaetcs
OaHHBIMW XMMWYECKOro COoCTaBa MexaHudeckux cpakumm necka. CormacHo gaHHbiM W.@. Tapkyuwbl [8,
€.344-345] kpynHbii necok (1,0-0,2 mm) coctout Ha 93,6% w3 kBapua (SiO;). A B menkom necke (0,2-
0,04mm) koHUeHTpupoBaHbl 94,0% kBapua. B HUX NO cpaBHEHWIO C KPYMHbIM MECKOM HECKOSTbKO YBEennyu-
Baetca cogepxaHue AlL,O3, KO n P,Os (2.0, 1.5 1 0.1%). MNMocnegHee o6cToATENBCTBO FOBOPUT O BOMbLLIOM
NpUCYTCTBUM B MENKOM MNecke nonesoro wnata. [lanee no Mepe ymeHblLUeHUs pasmepa vyactuy 4o ppakumm
una B COCTaBe BTOPUYHBLIX FIMHUCTBIX MUHEpPanoB CHWXaeTca MnpoueHTHas fona keapua ao 53,2%,
3HaunTenbHo yBenuumeaetcsa Al,O; n Fe,O; cootBeTcTBEHHO A0 21,5 1 13,2%.

[MyCTbIHHBIE MecYaHble NOYBbl U MOABMXHbIE MECKU XOPOLLO OTCOPTMPOBaHbl. B cpaBHeHUU nepsble
nmetoT Gonblle MMHEpanoB MeHbLUEro pasmMepa, YeM BTopble. [MpUyMHON TOMYy SIBNSIETCA MOABMXKHOCTb
BEPXHErO Cosi NECKOB, YTO 00YCnoBMIIO K BbIHOCY YacTul, 6onee nerkoro n mMenkoro pasmepa. Hanbonee
OTCOPTMPOBaHHbBIMM SBASIOTCHA MECKN 30/10BbIE M COBPEMEHHBIE antoBMarnbHble. N3 pucyHka 5 BugHo, 4to B
NPOXOASALLEM CBETE KBapL, MMEKT NpOo3pavyHOCTb, MECTAMU CTEKNAHHBIN 6neck. Ho Ha MOBEPXHOCTU HEKOTO-
pbIX U3 HUX NMPWU YBENWYEHUM WN300pakeHus BUAHbI HaneTbl MPUMECEN, pXaB4YMHbI TMOPOOKUCK Kenesa,
umeroLme KkpacHoBaTtbin OTTeHOK. OBbIYHO dreMeHTapHble NMPMMECK B KBapue NpuaaloT pasnuyHble LBeTa.
Ho Ttakke umelTCcs eavHMYHble MUHeparnbl KBapua, KOTOpble WHTEHCUBHO OKpalleHbl B KpacHOBATbIN
OTTEHOK. OTOT MUHepar umeeT TBEPAOCTb 7 U y Hee OTCYTCTBYET NMOCKOCTU CNaiHOCTU. 34eCb OTCYTCTBYIOT
MUHeparnbl KBapLa Henpo3payHoOro MyTHOrO Fpsi3HO-Ceporo, NMbo monodvHoro ugeta. V3-3a manon ceeto-
nponyckaroLiern cnocobHOCTN Ha hoHe MpPO3payHbIX KBAPLEBLIX MUHEPArIOB NPUCYTCTBYIOT H6onee TeMHble
BOBCE Henpo3payHble MUWHepanbl, KOTOpble $BMASIOTCA MOMEBbIMU LUNATaMU U OPYrMMUA  NEPBUYHBIMU
MUHepanamu. MIx cocTosiHne, SIBNSAETCS, pe3ynbTaToM UX BbIBETPUBAHUA M 00pa3oBaHNE U3 HUX MIUHUCTBIX
NpoayKToB. BTOPMYHbBIX MUHEPANoOB B NOABMXKHbLIX Neckax HEMHOro. OHM Kak U MYCTbIHHbIE NecyYaHble No4BbI
cnabokapboHaTtHbl (CO, 1,14-2,42%), NOSTOMY HE WCKITHOYEHO YTO Ha MOBEPXHOCTM YacTuL, MPUCYTCTBYIOT
HaneTbl kKapboHaTOB KanbUUS U MarHus.
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5}
PucyHok 5 — MnHepanormnyeckuii coctaB NyCTbIHHOWM Nec4aHomn no4Bbl (A) U NnoaBwkHOro necka (b)

MexaHu4eckue ppakuumn nycTblIHHOW NecyaHoW NOYBbI U Mecka UMET Takke pasnUYHON XUMUYECKNIA
cocTtaB. [Ins onpefeneHns aNeMeHTHOro coctaBa obpa3uoB MYyCTbIHHOW MEeCYaHOW MOYBbI U MOOBWKHOMO
necka OxHoro [lMpmbanxawbs NPUMEHANCA MeTond PeHTreHo-nyopecLeHTHOro aHanusa. CopgepkaHue
XMMWYECKMX 3NIEMEHTOB B obpasuax onpeaensancs B MMKPO30Hax B npedenax 25 ym.

Kak nokasbiBaloT faHHble Tabnuubl 1, B 9NeMeHTHOM cocTaBe dhpakumMm NyCTbIHHOW NecyYaHon noyBbl
abcontoTHbIM NpeobnagaHnemM xapakTepuaytoTcs MoHbl kucnopoaa (O) n kpemuusa (Si). x maccosas gons
Mo reHeTUYecKMM ropu3oHTaM MOYBbLI BapbMpyeTcs B pasnuyHbIX npegenax. Tak, B ropusoHTe 0-5, 5-15 u
23-33cM MaccoBasd Oonsd kucnopoda cocTaBnseTr cooTtBeTcTBeHHO 43.38-41.81, 32.77-30.09 u 42.88-
43.95%, a kpemHusa 26.30-21.90, 15.89-14.96 n 28.15-23.51%. Ho Ha rnybuHe 5-15cm maccoBas gons
BblLLIEYKa3aHHbIX 3N1EMEHTOB NpubnunanTensHo Ha 5-10% MeHbLue MO CpaBHEHWIO C APYIMMU FTOPU3OHTaMM.
M3 aTnx gaHHbIX cnegyet, YTo dpakuum paccMaTpyMBaeMbIX MOYB B OCHOBHOM COCTOSIT M3 kBapua (SiO,),
KoTopasi siBnsieTca Hanbonee yCTONYMBBIM MHEPTHBIM MWHEPASIOM K BbIBETPUBAHUIO HA 3EMHOW NMOBEPXHO-
ctun. B cBs3u, c yeM oHa B B1ae 06rIOMOYHOIO MaTepuana cocpegotaunmBaeTcs B 6onee KpynHbix pakumsix,
T.e. B neckax. OgHaKo, COrMacHO PEHTreHOCTPYKTYPHOMY aHanm3y HEKOTOpbIX aBTOpPOB, BCTpeEYaeTcs U
KPUNTOKPUCTaNMYeCcKMn, BTOPUYHbIA kBapL. Elle valle oH HaxoguTcs B TECHOM cpacTaHum C Apyrumu
MuHepanamu. KBapy He ABMASHOTCA MCTOYHMKOM 3NIEMEHTOB NMUTAHUA Anst pacTeHUN.

Tabnuua 1— MaccoBas JoNs 3NeMEeHTHOro cocTaBa hpakummM NYyCTbIHHOW necyaHon noyebl, % OT
100%

my6uHa Muk-

obpasua | poso C o) Na | Mg Al Si P S K Ca

no4ys, CM Hbl

0-5 001 | 839 | 4338 | 021 | 3.46 | 13.44 | 26.30 | 1.62 | 027 | 1.53 | 1.39
002 | 16.01 | 41.81 | 0.32 | 416 | 11.33 | 21.90 | 0.93 | - 140 | 2.15

5-15 001 | 3524 | 3277 | 051 | 3.19 | 951 | 15.89 | 0.44 | 0.08 | 1.44 | 0.94
002 | 15.09 | 30.09 | 0.05 | 250 | 7.92 | 14.96 | 0.72 | 0.06 | 1.72 | 26.89

23-33 001 | 598 | 42388 - 3.88 | 1456 | 28.15 | 0.30 | 0.10 | 2.46 | 1.69
002 | 805 | 4395 | 066 | 2.32 | 16.05 | 2351 | 0.02 | - 320 | 225
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lMocne kpemHuMs npeobnagawolyo No3vuMio 3aHMMaeT anomuHui (Al), maccoBas [onst KOTOpou
coctaBnsieT Ha rnybuHax 0-5, 5-15 n 23-33cm coctasnset 13.44-11.33, 9.51-7.92 n 14.56-16.05%. OHa,
coeanHsAch ¢ knucrnoponoMm, obpasyet Al,O;. Ha rnybuHe 5-15¢cm maccoBas gons antoMUHUA MeHbLUE, YeM B
OPYrMX rOpM30OHTaxX, Kak U KUCIopoaa U KPEMHUS, YTO CBA3aHO C yBEeNMYEeHMeM MacCOBOW AOMM yrnepoaa
(C). TNocnegoHee 06ycroBreHo, NO-BMOUMOMY, HanMuMeM OpraHU4eckoro BellecTBa (Mernkue KOpHM
ncammouoB pacrnornoXeHsl B 9TOM CIoe), KoTopas HaxoAuTCs B TECHOW B3aMMOCBS3N C MUHeEparibHOM
YyacTblo nouBbl. Ha rnybuHax 0-5, 5-15 n 23-33cm maccoBas [ons yrnepofa COCTaBnsieT COOTBETCTBEHHO
8.39-16.01, 35.24-15.09 n 5.98-8.05%. B coctaBe dppakuum Takke NpUCYTCTBYIOT APYrMe UOHbI, MacCOBYHO
OOM0 KOTOPbIX MOXHO PacnofioXnTb B psg no yobiBaHuio n no rnybuHe no4sbl (0-5, 5-15 n 23-33cm): Mg
(2.32-4.16%), Ca (0.94-2.25%), K (1.40-3.20%), P (0.02-1.62%), Na (0.05-0.66%) n S (0.06-0.27%).
MpucyTcTBMNE 3TNX MOHOB B HEGOMBLLIOM KONMYECTBE AaeT OCHOBaHME MX OTHECTU K npumecsaM. OHK, B CBOIO
oyepenb, COeaMHsAsACh C kKnucnopogom, obpasytotr MgO, CaO, K,0, P,Os n otyactu Fe,0s;.

AHanu3 anemMeHTHOro coctasa 06pa3uoB MOOBWKHOIO AKOHHOMO necka, obpasoBaBLIerocs B pesyrib-
TaTe gerpagaumv HopMarbHbIX MYCTbIHHBLIX MecYaHblX No4B, Mokasarn, 4to Ha nepsbix (001) MMKpoO3oHax
ob6pasuoB., B3ATbIX U3 rnyouH 0-20 n 20-40 cm, pomuHupyet Si (23.63 n 35.22%), Toraa Kak BO BTOPbIX
MUKpo3oHax obpasuoB — O (39.72 n 42.45%). VIHTepecHbIM siBnsieTca TOT, (PakT, YTO B 3MNEMEHTHOM
cocTaBe NOABWXKHOIO necka maccosas gons CaHamHoro Gornblie, 4eM Yy MyCTbIHHOW Nec4aHom Mo4Bbl
(Tabn.2). Ee 3HayeHne B ABYX MUKpPO30Hax obpasuoB rnyouHbl 0-20cm 1 B nepBov MUKpO3oHe dpakuun 20-
40cm BapbupyeT oT 11.34 po 43.03%. Torga kak Bo BTOpOM MUKpo3oHe rnybuHbl 20-40cm ee maccoBast
nons HesHaunTenbHoe (1,27%). 3aechk Takke CyLLEeCTBEHHYIO MAcCOBYK AOM 3aHMMaeT Al, ee ocobeHHO
6onble (13.34-17.06% npoTuB 6.41-6.74%) B MukposoHax (001 n 002) obpasuos, B3ATbIX U3 rMyOuHbl 20-
40cm necyaHou atoHbl. [locne BhilwenpuBeaeHHbIX arieMeHToB C nmeeT novtn 6rnmskue 3Ha4YeHUs MaccoBom
gonn (6.12-9.44%), 3a wvcknovyeHnem Mukpo3oHbl 002 rny6uHbl 0-20cm, roe oHwa pocturaeTr 23.63%.
MaccoBas gons K umeeT noutn ogmMHakoBble 3HAYEHNS B NEPBbIX MUKPO3oHax rnyouH 0-20 n 20-40cm (5.09-
5.24%) n y BTopbix (1.03-1.37%), HO Ha 4YeTbipe eanHuubl MeHble. OcTanbHble anemeHTobl (Na, P, Mg)
MMEIT MaccoBble 40NM, paBHble U He npeBbiwatoLmne 3%.

Tabnuua 2— MaccoBasi 4onst 3neMeHTHOro coctaea cdpakuumn necka, % ot 100%

my6uHa Mwuik-

obpasua pos3o C o] Na Mg Al Si P S K Ca
noys, CM Hbl
0-20 001 6.12 11.45 0.94 641 [ 2363 | 3.03| 014 | 524 | 43.03

002 | 23.63 | 39.72 057 | 1.70 | 6.74 | 1483 | 025 | 0.17 | 1.03 | 11.34
20-40 001 9.44 7.12 0.36 | 055 | 17.06 | 35.22 | 0.29 | 0.96 | 5.09 | 23.92

002 7.69 42.45 218 | 541 | 13.34 | 25,79 | 0.39 | 0.13 | 1.37 1.27

Taknm 0B6pa3om,n3 BbILLENIIIOXKEHHOTO criegyeT, YTO MUKPO3OHblI dpakuny NOABUMXKHBLIX MECKOB MO
CpaBHEHMIO C NYCTbIHHBIMWU NEecYaHbIMW NOYBAMUMMEKOTHE OAHOPOAHLIN 3NIEMEHTHbIA COCTaB. Y HUX OCHOB-
Hag MaccoBasi JOfs1 ANIEMEHTOB MNPUXOAUTCH HEe TOMbKO Ha KUCMOPOA, HO U Ha KPeMHUU N Kanbuuin. 3TO
MOXeT ObITb 06YCNoBrNeHO 0COBEHHOCTAMN caMux 0OpasLoB, UX CTPOEHUEM M HanMunem npumecen. oHbl
B 3aBWCUMOCTM OT MX OCOBEHHOCTEN COEOUHSACHL C KACNOPOOOM 00pasyloT pasnuuyHble COeAMHEHUsT Kak
SiOQ_ A|203Y MgO, CaO, Kzo, P205, Fezo3.

3akntoyeHue. [NycTbiHHbIE MecyaHble NoYBbl NacTouly KOxHoro MNpubanxallba Ha MecTe HaceneHHbIX
MYHKTOB N CTOSIHOK KPECTbSHCKMX XO3AWCTB, 3aHWMAOLUXCA OTTOHHBbIM XMBOTHOBOACTBOM MOOBEPXKEHDI
aHTpoOnoreHHon gerpagaumn. B pesynbtaTte yero oHM 3a KOPOTKUI CPOK NMPEBPATUIIUCL B O4Yarn NOABUKHbBIX
NMeckoB, MNpeacTaBrieHHble B BMAE OOOCOONEHHBbIX W B3aMMOCBSA3aHHBIX Mexdy COOOM MnecyaHbIX [OfOH.
MocnegHue abCcontoTHO OrosfieHbIN3-3a MOSHOM0 YHUYTOXEHUSA PacTUTENBHOCTU, YTO B YCITOBUSIX apUOHOro
KnumaTta u gednAUmMOHHBIX MPOLECCOB 3HAYUTENbHO YXYALWAKT 3KOMOorMyeckne n coumnanbHO-9KOHOMMU-
Yyeckoe MOMOXeHNe XO3ANCTBYIOWNX CyOBbEKTOB, 3ackinas Ux NPUCTPONKK. TpaHcdhopMaumsa nepBoHavanb-
HOW MYCTbIHHON MEeCYaHOW NOYBbI B MOABMXHbIE MECKU MPUBENN HE TONBKO K NMOSIHOMY UCYE3HOBEHUIO TyMy-
COBOr0 rOPU30OHTA, HO U K U3BMEHEHUIO UX (PPaKLIMOHHOIO cocTaBa. YCTaHOBMEHO, YTO NMYCTbIHHbIE NecYaHble
nousbl B crioe 0-20cM Ha 94,6% COCTOAT M3 MeNKoro necka. Torga Kak y Mx gerpagupoBaHHbIX aHaroros
NoABWXHbIX MECKOB ee cofepXaHue ymeHbluunocbao 89,2%, a pakumm KpynHoro m cpefHero necka
yBenuuunucb B cpegHem ot 1,1 o 6%.

B mMuHepanormyeckom coctaBe NMyCTbIHHOW NECYaHOW MOYBbI U MECKa 3HAYMTENbHYIO YacTb 3aHUMaeT
kBapL, (SiO,). M3-3a ee BbICOKOM YCTOMYMBOCTU K (PM3NYECKOMY BbIBETPUBAHUIO,HE U3MEHSAS CBOW XUMMU-
YECKUN COCTaB, OHA B OCHOBHOM KOHLIEHTPUPYETCS BO PpakuUmsiX KPYMHOro M Menkoro necka. Nog mMukpo-
CKOMOM KBapL, MMeeT NPO3pPayHOCTb M CTEKNAHHbLIN Greck B MPOXOAsEM CBETE, a Takke KpacHOBaTble
HaneToB pXXaBYMHbI MMOPOOKMUCU Kere3a Ha MX NOBEPXHOCTU. Ha doHe oTAeNnbHO CTOAWMX MUHEepanos
KBapLa, e€e BTOPUYHbIE KPUNTO-KpUCTannuMyeckne OpMbl HAXOASATCS B TECHOM cCpacTaHum C OpyruMmu
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muHepanamu (KAISizOg), KoTopble He MponyckarT CBET M OKpawleHbl B 6onee TemHble uBeta. B moHo-
XPOMHbIX n306paxeHnsax100 n 4000 kpaTHOrO yBENUYEHUS, XaOTUYHO PAaCMONOXEHHbIE YacTULbINYCTbIHHOW
nec4yaHon No4Bbl MMEKT YANNHEHHbIE U MECTaMM MNOCKME HenpaBunbHble hopMbl, cnabookaTaHHbIe yrio-
BaTble rpaHu, LUepLlaByl0 HEOOHOPOAHYI MOBEPXHOCTb Y pebep ¢ sAMoYkaMu, nonocamu U LapanvHamm
MEXaHW4YeCcKOro BO3AENCTBUS. Toraa Kak 4acTuubl NOABWKHBbIX MECKOBKPOME BbllIeyKa3aHHbIX OCOOEeH-
HOCTEl xapakTepuayloTcsa 6ornee O4YULLEHHON MOBEPXHOCTBI OT HearperMpoBaHHOM Ma3mbl B CBSA3U C UX
NMOCTOSIHHOM 30510BO 06paboTKOM.

B anemeHTHOM cocTaBe hpakumm nycTbiHHOWM necyaHon noysbl (0-33cm) B 3e1€HOM U MHApaKkpacHOM
cnekTpe obHapyxeHbl O (30.09-43.95%), C (5.98-35.24%), Si (14.96-28.15%), Al (7.92-16.05%), Mg (2.32-
4.16%), K (1.40-3.20%), Ca (0.94-2.25%), P (0.02-1.62%), Na (0.05-0.66%), S (0.06-0.27%) v Fe. B cnoe 0-
40cm NOABMKHOIO Mecka BbllleyKa3aHHble 3fIeMEeHTbl PacnoNoXUINCG B Criedytowen nocrnegoBaTensHOCTH
B 3aBMCMMOCTU OT mx MmaccoBon gonu: Ca (1.27-43.03%), O (7.12-42.45%), C (6.12-23.63%), Si(6.41-
17.06%), Al (6.41-17.06%), Mg (0.55-5.41%), K (1.03-5.24%), P (0.25-3.03%), Na (0.36-2.18%), S (0.13-
0.96%) n Fe. Takas BapmaLmsa MacCOBON AONN 3NIEMEHTHOIO COCTaBa 3aBMCUT OT OCOBEHHOCTEN CTPOEHUSA
4acTuL, UX KPUCTaNNMYECKOW peLLeTKn, Hannyuns npuMecen u ap.

Taknm obpasom, pesynbTaTbl MCCNefoBaHWA B KOMMSIEKCE C APYrMMU MokasaTensmu no3BOnsioT
packpbiTb CYLIHOCTb @HTPOMOreHHbIX 3NeMeHTapHbIX MPOLEeCcCOoB, NPOTEKalWmMX B Npodurne nycTbiHHbIX
necyaHbiX NOYB M UX OerpagMpoBaHHbLIX aHanoroB — NOABWXKHBLIX NeCcKoB. [onyvyeHHble pe3yrnbTaTbl CTaHyT
Hay4YHOW N TEXHONOrMYEecKoW OCHOBOW 3(h(DEKTMBHON peabunmTauum o4varoB MOABMKHBIX MEeCYaHbIX AHOH
KOxHoro Mpunbanxawbs.
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CHEMICAL COMPOSITION OF COWS' MILK AS AN INDICATOR OF FEEDING VALUE
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Feeding dairy cows with a diet with a crude protein content of 10.7% of dry matter led to an increase in
the urea content in cows' milk up to 45.9 mg/ml, a change in the fat:the protein ratio in milk within 0.8:1, and
a decrease in cow resistance and, as a result, an increase in somatic cells in milk up to 302.3 thousand / cm’®

.The adjusted diet of cows’ feeding with a crude protein content of 9.9% of dry matter had a beneficial effect
on the quantitative and qualitative indicators of the milk productivity of Black-and-White cows in the
conditions of Zarya JSC. Thus, the concentration of the urea in the milk decreased up to 32.3 mg/ml, the
ratio of fat: milk protein improved within 1.06: 1, the metabolism of cows \became normal, the reSIstance of
animals increased and the number of somatic cells in milk decreased upto 164.2 thousand /em 3. It was
noted that cows in different stages of do not react equally to changes in the feeding diet. More responsive to
diet changes were cows lactating for over 201 days, i.e. in the final stages of lactation. Groups of cows
receiving 1821 grams of crude protein per day in thefeeding dietgot the best quantitative and qualitative
indicators of milk productivity, in contrast to groups receiving 2163 grams of crude protein in the diet.

Key words: dairy cow diet, crude feed protein, milk urea, fat: protein ratio in milk, milk somatic cells

XUMUYECKUIA COCTAB MOJIOKA KOPOB, KAK UHOUKATOP MOJIHOLEHHOCTU KOPMJIEHUA

Manywa H.B. — kaHOudam cenibCKOX035UCMBEHHbIX HayK, accouyuuposaHHbIl rpogheccop kaghedpbi
mexHosioauu nipoussodcmea npodykmos xusomHogodcmea, KocmaHalickuli peauoHarbHbIl yHUgepcumem
um.A.batimypcbiHosa.

EBepmazambemosa H.H. — dokmop PhD, cm.npenodasamerib kaghedpbl mexHonoauu rpouzeoocmea
npodykmos xusomHosoOcmea, KocmaHalckuli peauoHasnbHbIl yHusepcumem um.A.balimypcbiHosa.

Kybekosa B.)K. — masucmp c.-x.Hayk, cm.nperodasamesib KagheOpbl mexHos02uu rnpoudsodcmea
npodykmos xueomHoeodcmea, KocmaHatckul peauoHarnbHbIl yHusepcumem um.A.balimypcbiHosa.

Cmaunosa M.H. — obydarouwjutica GokmopaHmypbl o0bpa3osamesibHoU mnpozspammbl 8D08201 —
TexHomozus npoussodcmea npodykmos xueomHogodcmea, KocmaHalckuli peauoHasnbHbIU yHU8epcumem
um.A.balimypceiHosa.

KopmneHue OOUHbIX KOpO8 pauuoHOM C codepxxaHuem cbipo2o rnpomeuHa 10,7% om cyxoz2o
sewecmsa, npueesio K NMosbIEHUI0 codep)xaHusi MOYe8UHbI 8 MOJIOKe Kopog A0 45,9 ma/Mr., USMEeHeHU
coomHoweHusi xup: 6ernok 8 mosioke 6 npedenax 0,8:1, CHUWXeHUKO pe3ucmeHmHocmu Kopo8 U Kak
criedcmeue yeserludeHUr CoMamuyeckux Krnemok e mosioke 0o 302,3 mbic/cm®. OmKoppekmupo8aHHbIi
pauyuoH KopMIieHUs1 KOpog C codepxaHueM Cbipo2o rnpomeuHa Ha yposHe 9,9% om cyxoz20 eeujecmaa,
6/1a20mM80OPHO OMPa3urics Ha KONMUYECMBEHHbIX U Ka4yeCcmeeHHbIX oKa3amesnsx MOSIOYHOU npo0yKmueHo-
cmu Kopos 4epHo-recmpol nopodsb! 8 ycrosusix AO «3apsi». Tak, KOHUeHmpauusi MOYe8UHbI 8 MOJIOKE
cHu3unacb 00 32,3 ma/mn, ynyHwunocbs coomHoweHue xup: 6enok mornoka e npedenax 1,06:1, memabo-
/UM KOpOE MpUWEIT & HOPMY, MObICUNAach PEe3UCMEHMHOCMb KUSOMHbIX U CHU3UNOCH KOMUYECMEo
comMamuyeckux Krnemok 8 mosoke Ao 164,2 meic/cm®.OmmedeHo, ymo KOpOo8bl, Haxo0siuuecsi Ha pasHbIX
cmadusix nakmauyuu, HeoOOUHaKo80 peazupyrom Ha USMEeHEHUs payuoHa KopMiieHus. bonee om3abigyugbimMu
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Ha UsMeHeHuUs payuoHa bbiriu Kopoebl, nakmupyrouwue 6onee 201 OHs, m.e. 8 3aKoYumesnbHol cmaduu
nakmauyuu. [pynnbl Kopoes, nosyyarouue 8 payuoHe KopmiieHusi 1821 epamm cbipo20 npomeuHa 8 Cymku,
UMenu Nyqwue Kou4ecmeeHHble U KayecmeeHHbIe rokasamesiu MOIoYHOU rMpo0yKmugHOCMU 8 omiuquu
om epynn, Noslydaswux ¢ payuoHom 2163 epamm cbipo20 npomeuHa.

Knrouesble crnioga: payuoH KopmieHUsi G0UHbBIX KOPOE8, Chipol NpomeuH Kopma, MoYeguHa MOJIOKa,
COOmHoweHue Xup: 6es10K 8 MOJIOKE, COMamu4yecKue K/1emxku MoJIoKa.

TOJNbIK K¥HObI A3bIKTAHObIPY KOPCETKILWI PETIHAE, CUbIP CYTIHIH XUMUATbIK K¥YPAMbI

Manywa H.B. — aybin wapyawbinbifbl fbliibiMOapbiHbiH KaHOUOambl, Man wapyauwbliblifbl 6HIMOepiH
OHOipy mexHonoausicbl KaghedpachiHbIH KaybiMOacmbipbiriFaH npogeccopsl, A. balimypcbiHo8 amblHOarb!
Kocmanat eHipnik yHusepcumemi.

bepmazambemosa H.H. — PhD Qokmopbi, Man wapyawhbliibifbl ©6HIMOEPiH 6HOIpy mexHOI02usiChl
KagheOpachiHbIH ara OKbimyuwbicbl, A. balimypcbiHo8 ambiHOarbl Kocmaral eHipriik yHugepcumemi.

Kybekosa B.2K. — aybin wapyawbliibifbl fblibiIMOaPbIHbIH Ma2ucmipi, Mas wapyauwblsibifbl 6HIMOepiH
©6HOIpy mexHorioausicbl KaghedpachiHbIH ara OKbimyuwbicbl, A. balimypcbiHoe ambiHOarbl KocmaHal eHiprik
yHugepcumemi.

Cwmaurnosa M.H. — 8D08201 - Man wapyauwnblnbifbl 6HiMOepiH eHOIpy mexHonoausicbl MamaHObIfbIHbIH
dokmopaHmypa 6inim anyweicskl, A. balimypceiHoe ambiHOarbl KocmaHal eHipsiik yHusepcumemi.

KypambiHOa Kyprak 3am 10,7% KypalmbiH WuKi akybi3bl 6ap cymmi cubipriapObl asbikmaHObIpy cublp
cymiHOeai MoyesUHa MeswepiHiH 45,9 me/mn deliiH apmybiHa, cymmeai MalobiH: akybi30biH 0,8: 1 weeiHOe
e3zepyiHe, an me3imOi cubipriapOblH MeMeHOeyi XoHe COHbIH candapbiHaH cymmeai coMamuKasblK
xacywanapobiH 302,3 MbiH/eM® OeliiH apmybiHa okendi. «3aps» AK xarlalibiHOa Kapa-ana cubiprapObiH
asblKmaHObIpyFa apHasraH payuoH my3semyHe 6alnaHbiCmbl KypambiHOa WUKi akybi3bl 9,9 % Kyprak 3am
KypalmbiH cym eHimOiniaiHiH caHObIK XXeHe canarblK KepcemkiwmepiHe akcbl acep emmi. Ocbinadwa,
cymmeai Mo4yesuHa KoHUeHmpauusicbl 32,3 ma/mn OeliiH memeHAedi, MaldblH KambIHackl: Cym akbi3biHa
1,06: 1 weeaiHOe xxaKcapObl, cubipiapdbiH Memabonusmi Kanbinmsl xardatiFa opandel, MandapObiH Me3im-
Oiniai xofapbinadbl XeHe cymmeai comamukasbiK xacyuwanapObiH caHbl 164,2 mMbiH /em® deliiH a3aliobl.
JlakmauyusiHbiH apmypni ke3eHOepiHOezai cubiprnapObiH asbikmaHObIpybiHa e32epicmepae apmypiii spekem
ememiHi amarn eminaeH. A3biKmaHObIpy e3z2epyiHe kebipek warndbikkaH cublprap nakmauyusi 201 KyHHeH
acmam, siFHU flakmalyusiHbiH COHfbl Ke3eHOepiHOe. PauyuoHda KyHiHe 1821 gpamm Wuki akybi3 anambiH
cubipnap monmapel, 2163 2pamMm WuKi aKybi30bl payuoHMeH KabbinOaraH mornmapsa KapafaHOa cym
©6HOipydiH caHObIK Xo8He canasiblK Kepcemkiwmepi xakcbipak 60510bI.

TyUiHOi ce3dep: caybiH CubipiapbiHbIHa3bIKMaHObIPy PayUOHbI, WUKI a3bIKMbIK aKybl3, Cym MO4Yes8u-
Ha, MalObIH KambIHachl: cymmeai aKybi3, CymmiH cCOMamukalibiK xacywarnapbl.

Introduction. In modern conditions of keeping highly productive dairy cows, the problem of violation of
protein metabolism is quite common, which can cause a decrease in milk productivity, reproduction rates, the
occurrence of various diseases, and, as a result, early retirement of the animal.

It is possible to diagnose metabolic disorders at an early stage only by biochemical parameters of
blood, urine, milk, etc. Early diagnosis allows you to take timely measures aimed at eliminating the cause
that caused the violation of metabolic processes in the body [1, p.3-4].

Even with detailed observance of feeding norms, an analysis of the biochemical parameters of the
physiological fluids of cows is required. So, many farms in Kazakhstan still use the norms and feeding
rations proposed by A.P. Kalashnikov, focusing on the overall nutritional value of the diet in-feed units.
Although, the leading dairy enterprises of the CIS countries are already switching to NRC nutritional
standards (NationalResearchCouncil, 2001), which are based on the dry matter intake of the diet, consider
the content of neutral detergent fiber, etc.

Wecarried the studies out on the breeding farm of Zarya JSC, KostanayRegion. The farm is engaged
in breeding black-motley breed of cattle. It balanced the diet for cows for the main nutrients, it used the
feeding rate according to the reference book of Kalashnikov A.P. for cows with a live weight of 500 kg and an
average daily milk yield of 18 kg [2, p.52-53]. During the stall period, animals, according to their belonging to
physiological groups, received the same type of fully mixed diet. At the beginning of the study, dairy cows of
Zarya JSC received a diet in the following composition: haylage — 20 kg, silage — 15 kg, sweet clover and
wheatgrass hay — 800 gr., beer stillage — 2 kg, linseed cake — 2 kg, grain mixture (barley, corn) — 1 kg, bran
(wheat, peas) — 1 kg, premix — 100 gr., salt and soda 100 gr., chalk is freely available.

We analyzed the diet of lactating cows at Zarya JSC with a simultaneous assessment of the chemical
composition of milk in December 2021, which revealed an increase in the level of protein and urea in milk.
The increase in protein levels reached critical levels, at which the ratio of fat to protein was 0.8:1, which was
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a sign of approaching bovine acidosis. In this regard, the farm of JSC "Zarya" revised the diet of feeding
cows with a decrease in the proportion of concentrated feed (Table 1).

According to the content of urea in milk, it is possible to determine the direction of the animal's
metabolism. So if the level of urea is high, therefore, there is an excess of protein in the rumen, the micro-
organisms that inhabit the rumen do not absorb fully the protein, and later the protein is broken down into
ammonia. To avoid poisoning in the body, it converted ammonia into a safe form — urea. Itintroduced conti-
nuous monitoring of the level of urea in milk into the practice of animal husbandry, then, firstly, this will lead
to a balanced diet in terms of energy -protein ratio, and secondly, to saving expensive concentrated feed.

According to Aitmukhanbetov D.K., AlentaevA.S., Shamshidin A.S. “The urea content in milk can
serve as an indicator of the level of protein and energy in the diets of dairy cows, monitoring its content will
make it possible to rationally use expensive protein feed, maintain animal health and, as a result, increase
the efficiency of milk production. Deviation of the urea level from the norm may show various violations of
animal feeding” [3, p.18-19].

In KamilSiatka's, Anna Sawa'sstudieset al., the adverse effect of increasing the level of urea in milk
(from =150 to >300 mg/l) on the fertility of cows was especially noticeable in high-yielding herds (>9000 kg of
milk) [4, p.44-46].

Material and research methodology. The purpose of the study is to show the effect of the proportion
of concentrated feed in the diet of cows on changes in the chemical composition of milk of cows at different
stages of lactation.

Research objectives:

- study the diet of lactating cows, conduct a chemical analysis of feed;

- conduct a chemical analysis of cows' milk at different stages of lactation, before and after adjusting
the feeding ration;

- adjust the diet of cows based on the analysis of milk.

The object of the study was lactating cows of the black-motley breed JSC "Zarya" numbering 195
heads.

The subject of the study was individual samples of milk from cows and certain types of feed that are
part of the diet of cows.

It carried individual milk sampling out using milk meters MM-04V, installed on the milk line during the
milking of cows and allowed taking an average sample of milk from each head. It carried milk sampling out
before and after adjusting the diet of cows.

The chemical parameters of milk and feed were determined in the laboratory "Assessment of the
quality of feed and livestock products" of the Department of CCI of the NLC "A. BaitursynovKostanay
Regional University". It carried out the analysis of milk samples on an infrared analyzer MilkoScanFT1
(FOSS), according to GOST 32255-2013; the number of somatic cells in milk was determined using a
viscometric analyzer Ekomilk AMV-1-03, according to GOST 23453-2014 (p. 6). Analysis of feed for nutrient
content was carried out on an infrared analyzer NIRSDS 2500 F (FOSS) according to GOST 32040-2012.
And also with the help of classical methods of feed analysis: dry matter by drying according to GOST 27548-
97, raw ash by burning in a muffle furnace according to GOST 26226-95, raw fat by extraction in the
Soxtec8000 (FOSS) apparatus according to GOST 13496.15-2016. The content of feed units, exchange
energy, BEV was determined by the calculation method according to the formulas specified in GOST 23637-
90, GOST 4808-87, GOST 80-96, GOST R 53900-2010, and GOST 51038-97.

All digital research material (chemical and analysis of milk, feed) was subjected to biometric process-
sing. It carried statistical processing of large data arrays out using the Statistica program Ultimate academic
Bundle, version 13.3.

Research results. The type of feeding of dairy cows on the farm of Zarya JSC at the beginning of our
study leaned closer to the concentrate type. So, the share of concentrated feed from the total nutritional
value of the diet accounted for 35%, while the share of concentrates in physical weight was 6 kg or 14.6% of
the total daily weight of the feed mixture (Table 1).

Table 1 - Feeding diet for black-and-white cows

Daily provision, goal/ day
Index before after Deviations, +
dietary adjustments
Mixedgrasshaylage, kg 20 20
Corn silage, kg 15 15
Sweet clover hay, kg 04 04
Wheat hay , mixed herbs, kg 04 04
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Grain mix (barley, corn), kg 1 1

Bran (wheat, peas), kg 1 1

Flaxseed cake, kg 2 1 1
Beer stillage, kg 2 1 1
Contained in the diet:

Feed units 21,9 18,9 3
Exchange energy, MJ 2847 258,1 26,6
Dry matter, g 20108 18213 1895
Crude protein, g 2163 1821 342
Crudefiber, incl . 7860 7543 317
neutral detergent fiber, g 3732 3732

acid - detergent fiber, g 3403 3403

Crude fat, g 1108 896,1 211,9
Crude starch (BEV), g 6655 6186 469

It overloaded the feed ration used with concentrated feed. The probable reason was that according to
the norms of Kalashnikov A.P. for cows with a daily milk yield of 18 kg, 2141 g of crude protein per day is
required, and the use of 6 kg of the presented concentrates covered this need by 42% (i.e., the concentrates
provided the need for crude protein (CP) at the level of 900 g of CP).

An analysis of the used diet showed that the proportion of crude protein from the dry matter of the diet
is at the level of 10.7%, and crude fiber is within 39.1% of the dry matter. The concentration of the main
nutrients in the diet exceeded the feeding rate: by 37.5% (5.96 feed units) in feed units, by 21.9% (3608 g) in
dry matter, by 1% in crude protein (22.2 g), for crude fiber by 90.3% (3730 g) and starch by 213.1% (4530 g.)
As can be seen from the analysis presented, to balance the diet for crude protein on the farm of Zarya, we
had to go the overspending on other nutritional components. But such balancing could not affect the general
level of metabolism of cows, as can be seen from the indicators of the chemical composition of milk (Table 2).

In order to assess the effect of the level of concentrated feed on milk quality indicators more
objectively, we divided the groups of lactating cows by stages of lactation. Thus, the study was conducted on
three groups of cows: lactating for the first hundred days, the second group —the middle of lactation, from
101 to 200 days of lactation, and the third group - the last hundred days of lactation. At the beginning of the
study, milk sampling was carried out on 168 cows. After adjusting the diet, it took milk samples from 195
COWS.

Table 2 - Daily milk yield and chemical composition of milk of cows by stages of lactation

Milkcompo- Days of lactation
nents 1-100 101-200 201 and more
before after before after before after
dietary adjustments dietary adjustments dietary adjustments
Number of 103 53 16 102 45 40
cows, head
Daily milk Xtm | 17,29+0,55 | 18,14+0,75 | 13,82+1,75 | 16,75+0,42| 7,49+0,57 | 17,49+0,92
yield, kg 5 5,60 543 6,33 4,24 3,82 5,84
Cv 32,37 29,92 45,81 25,30 50,94 33,41
Mass fraction | Xm | 3,75+0,10 3,93+0,1 3,41+0.07 | 3,91+0,06 | 3,94+0,21 | 4,01+0,18
of fat, % 5 0,61 0,73 0,27 0,58 1,38 1,16
Cv 16,18 18,57 7,8 14,87 35,0 28,94
Mass fraction | Xtm | 3,79+0,11 | 3,64+0,04 | 4,14+0,02 3,840,03 | 4,41+0,08 | 3,73+0,07
of protein, % 3 0,67 0,3 0,08 0,32 0,52 0,46
Cv 17,78 8,33 2,02 8,37 11,7 12,43
SOMO, % X+#m | 9,79+0,10 | 9,67+0,04 | 9,92+0,07 | 9,9+0,03 9,5+0,22 9,78+0,07
5 0,62 0,3 0,24 0,32 1,47 0,46
Cv 6,34 3,14 2,44 3,26 15,7 4,73
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Lactose, % X+m | 5,31+0,09 | 5,14+0,05 | 5,07+0,08 | 5,12+0,03 | 4,17+0,16 | 4,96+0,09
[ 0,57 0,37 0,29 0,32 1,07 0,56
Cv 10,83 7,24 5,71 6,27 25,6 11,27
Casein, % X+m | 2,81+0,07 | 2,72+0,03 | 3,04+0,01 | 2,86+0,02 | 3,21+0,07 | 2,77+0,05
5 0,45 0,21 0,04 0,21 0,48 0,31
Cv 15,83 7,62 1,41 7,47 15,0 11,13
Lactic acid, | X#m | 0,178+0,003 | 0,174+0,01 | 0,187+0,002 | 0,181+0,01 | 0,172+0,004 | 0,175+0,01
% 5 0,02 0,01 0,01 0,01 0,03 0,02
Cv 12,68 7,15 2,92 6,02 17,2 10,69
Lemon acid, | X+m | 0,187+0,007 | 0,225+0,01 | 0,191+0,002 | 0,226+0,01 | 0,162+0,005 | 0,236+0,01
% 5 0,04 0,03 0,01 0,03 0,03 0,05
Cv 22,75 12,66 4,57 15,12 18,9 19,92
Galactose, % | X+m | 0,05+0,017 | 0,01+0,01 | 0,02+0,009 | 0,02+0,01 | -0,01+0,023 | 0,03+0,01
[ 0,11 0,04 0,03 0,04 0,15 0,07
Cv 226,5 499,31 183,4 169,9 -254.4 266,41
Glucose, % X+m | -0,04+0,029 | -0,05+0,01 | 0,01+0,012 | 0,03+0,01 | -0,15+0,17 | -0,05+0,02
] 0,18 0,08 0,04 0,07 0,17 0,12
Cv 433 165,2 4254 198,9 110 -262,11
Urea, mg/ml | X#m | 44+1,08 31,69+0,66 | 45,6+0,24 | 34,17+0,59 | 48,15+0,97 | 30,930,99
5 6,67 473 0,88 5,99 6,51 6,25
Cv 15,15 14,93 1,93 17,54 14 20,21
Somatic. X+m | 205,76+21,9 | 183,96+25, | 279,8424,16 | 166,7+11,5 | 421,2+63,4 | 141,98+8,7
cells, 5 4 8
thousand / 5 135,39 183,33 87,12 116,2 4253 55,52
¢m Cv 64,51 99,66 31,14 69,7 101,0 39,10

Analysis of the chemical composition of milk before adjusting the diet showed that the fat content in
milk is much less than the protein content. Thus, in the group of cows lactating for the first 3 months, the
ratio of fat to protein was 0.98:1, in the second group — 0.82:1, and in the group of cows lactating for the last
100 days, the ratio was 0.89:1. Cows in the second stage of lactation (which have already been inseminated
and the fetus is forming, but lactation activity is still high) respond more strongly to an increase in the
proportion of concentrated feed in the diet. In cows of the third group, the protein supplied with feed is evenly
distributed to the growth of the fetus and the formation of dairy products.

But we noted such a ratio of fat and protein in the milk of cows at Zarya JSC only at the end of 2021
when the specialists of the enterprise made an additional inclusion of concentrated feed in the diet. Thus, our
analysis of milk in 2020 showed that “in the analyzed groups of cows for all lactation periods, the average fat:
protein ratio was 1.34:1, which is the absolute norm” [5, p.50-55].

The influence of the stage of lactation on the increase in the level of concentrates in the diet was
noted, so the cows in the group from 1 to 100 days of lactation responded less to the increase in concentra-
tes in the diet, compared with the other two groups. In cows of the first group, the concentration of total
protein (and casein in particular) in milk was 0.35-0.62% less compared to the groups lactating during the
second and third hundred days of lactation, respectively.

We recorded the maximum value of the protein level in milk in the group of cows that were milked for
over 201 days, so for this group, the protein concentration was 4.41%, which is 1.21% higher than the breed
standard.

With an increased supply of concentrates, for all groups of cows, an increase in the amount of urea in
milk was noted, higher than the standards by 14-18.2 mg/ml, or 46.6-60.7%, at a rate of 30 mg/ml. At the
same time, with an increase in the duration of lactation, the concentration of urea in milk increases from 44
to 48.2 mg/ml.

Monitoring the level of urea in milk allows you to determine the protein component of the feed ration.
After all, it is known that nitrogen-containing feeds are essential sources of nutrition, the lack or excess of
which leads to adverse consequences for animals, aggravating the health of dairy cows.
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Naturally, the stages of lactation showed an increase in the number of somatic cells in the milk of
cows. So, a minimum somatic characterized cows lactating for the first hundred days at the level of 205.8
thousand/cm *, which is 74-215.4 thousand cells/cm’ less than in the second and third groups.

A detailed analysis of milk without considering the stage of lactation of cows showed that in the herd of
Zarya JSC, only one cow had a reduced amount of protein in milk at the level of 2.89% (this is a cow with the
number KZP158710280, at 2 years — apparently increased giving of concentrates, compensated by the
continued growth of the animal).

61 analyzed samples of milk, or 36.3% of cows, are characterized by protein content of 2.89 to 3.8%,
which is considered normal and indicates an adequate metabolism (metabolism process) in the animal's
body. For the remaining livestock, i.e. 107 heads revealed an increased protein content in milk, above 3.8%.
A protein index above 3.8% indicates a significant decrease in productivity. This development is closely
related to the accumulation of fat.

The observed increase in protein content in milk occurs on a par with the decrease in fat content in
milk. So out of 168 analyzed samples in 90 samples or 53.6%, we detected a lower fat content compared to
the protein content. In general, the ratio of fat to protein in the herd of Zarya JSC was 0.95:1. According to
literary sources, the ratio of fat to protein below 1.0 may be evidence of acidosis. Therefore, 90 heads might
be found to have acidosis.

In 132 heads, increased protein content in milk and a simultaneous increase in the urea content were
revealed, which can lead to the development of metritis, udder edema, cysts, stagnation, liver damage, and
loss of appetite. Ofthetotalanalyzed livestock, this amounted to 78.6%.

In connection with the above, it was revised to the diet of cows and reduce the proportion of
concentrated feed by reducing the supply of linseed cake by 1 kg and beer stillage by 1 kg.

After the diet change (in January 2022), the total nutritional value of the diet decreased by 3 feed
units, or 26.6 MJ of metabolizable energy, the decrease in crude protein was 342 g, while the share of crude
protein on dry matter the diet also decreased to 9.9% SP from DM (or 0.8% compared to the first diet).
Recalculation of the corrected diet according to the feeding norms of A.P. Kalashnikov revealed a lack of
crude protein at the level of 319.8 g.

However, milk sampling followed by milk analysis (in March 2022) showed that the use of a diet with a
content of 9.9% of crude protein in the dry matter the diet had a positive effect not only on the quality
indicators of milk but also on the quantitative indicator. Thus, the daily milk yield naturally increased in all
analyzed groups of cows: in the first group, the increase in daily milk yield was 0.85 kg (P<0.01), in the
second group — 2.93 kg (P<0.01), and the highest value noted in the third group — 10 kg (P<0.001). Since
cows with similar genetics are lactating in the herd, it is advisable to associate the differences in the level of
milk productivity that occurred over 3 months only with a change in the feeding ration. The observed situation
can be explained if we consider that in the herd with a reduction in the proportion of concentrates, the
metabolism in the body of cows normalized, acidification of the rumen caused by increased giving of
concentrates decreased, health improved and the level of productivity of cows naturally increased.

After adjusting the feeding ration, the qualitative composition of milk has changed significantly (Figure
1). Thus, the ratio of fat: protein was normalized, and in the first group it was 1.07:1, in the second group —
1.03:1, and in the third group — 1.08:1. And although this is not yet the optimal indicator, indicating a
balanced feeding (the norm is 1.2-1.5: 1), compared with the first diet, we can conclude that the metabolism
of cows comes to an appropriate state.

30

25 4 3,0 3,2 2,7
20 o Casein, %
15 _/9,7 9,6 9,9 €. 9,5 9,7 m Lactose, %
10 +
. SOMO, %
0 .

B Protein, %

before after befora after before after mFat, %
1-100 days of 101-200daysof |201 and mare days
lactation lactation of lactation

Picture 1 - The content of the major components of milk before and after adjusting the diet of cows
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In similar studies Aitmukhanbetova D.K., Bostanova S.K. and others, an increase in crude protein by
over 17% of the dry matter of the diet led to a decrease in the fat: protein ratio from 1.14:1 to 1.07:1 in the
milk of Holstein cows [6, p.9-10].

The reduction of concentrated feed in the diet significantly affected the content of urea in milk (Fig. 2).
Thus, in cows lactating for the first 100 days, the urea content decreased by 12.31 mg/ml (P<0.001), in cows
of the second group by 11.43 mg/ml (P<0.001), and in cows of the third group — by 17.22 mg/mL (P<0.001)
compared with the first diet.

500 -

400 -+

300 A

200 -+ )
1 B Somatic cells, thousand/ml

100 - 1
3 g
0 ra ra

after | before

B Urea, mg/ml

after | before | after

before

1-100 days of | 101-200daysof | 201 and more
lactation lactation days of lactztion

Figure 2 - Milk components characterizing the level of resistance of cows (before and after adjusting the diet)

Also, cows have improved udder health as a result of a decrease in the number of somatic cells in the
milk of cows receiving an adjusted diet. The obtained reduced results of the level of somatic cells in milk
confirm that the increased supply of concentrates leads to a deterioration in the metabolism of cows, and,
accordingly, a decrease in resistance.

The number of somatic cells in the milk of cows of the first group decreased by 21.8 thousand/cm® P
<0.01), in the second group — by 113.1 thousand/cm?® (P <0.001), in the third group — by 279.2 thousand/cm®
(P<0.001). Thus, the total somatic in the herd was 164.2 thousand/cm® which is 138.1 thousand/cm® or
54.3% less than before adjusting the feeding ration.

It should be noted that cows at the last stage of lactation reacted most strongly to the change in diet,
i.e. after 201 days of lactation.

Conclusion. The analysis of the cows' diets in JSC "Zarya" showed that it is necessary to use the
feeding norms consciously, carefully approaching the selection of feeds, consider the level of animal
productivity, and analyze the feeding norms offered not only in the CIS countries but also abroad.

After any change in the diet of cows, an analysis of the physiological fluids of animals (milk, blood,
urine) should be carried out. In our study, the chemical analysis of milk made it possible to identify problems
with the level of metabolism of cows at an early stage. Changes in the diet of feeding rather quickly affect the
quality of milk, in our study, the chemical analysis of milk carried out 2 months after adjusting the diet,
showed a significant improvement in the chemical composition of milk.

Using a diet for feeding cows with a crude protein content of 10.7% of dry matter led to an increase
in the urea content in cows' milk up to 45.9 mg/ml, a change in the fat:protein ratio in milk within 0.8:1, and a
decrease in resistance cows and, as a result, an increase in somatic cells in milk up to 302.3 thousand/cm®.

The corrected diet for feeding cows with a crude protein content of 9.9% of dry matter, in contrast to
the diet with a crude protein content of 10.7% of the DM, had a beneficial effect on the quantitative and
qualitative indicators of the milk productivity of Black-and-White breed cows in the conditions of the AO
"Dawn". Thus, the concentration of urea in milk decreased to 32.3 mg / ml, the ratio of fat: milk protein
improved within 1.06: 1, the metabolism of cows returned to normal, the resistance of animals increased and
the number of somatic cells in milk decreased to 164.2 thousand/cm °.

This work was carried out within the framework of the PCF project of the Ministry of Agriculture of the
Republic of Kazakhstan - "Development of technologies for keeping, feeding, growing and reproduction in
dairy cattle breeding based on the use of adapted resource-energy-saving and digital technologies for
various natural and climatic zones of Kazakhstan", BR10764965.
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THEORETICAL STUDIES OF THE EXPANDER WORKFLOW
FOR THE PRODUCTION OF FARM ANIMAL FEED

Sapa V.Yu. — Candidate of Technical Sciences, Associate Professor, Kostanay Regional University
named after A. Baitursynov.

The article runs about the issues of improving the design and operating parameters of the machine for
the production of expanded animal forage. Based on the analysis of the research and classification of design
solutions, a promising model of a single-screw press was substantiated and the direction of improving its
design was determined. The main four compaction zones of the forage mixture in the expander are
presented. The modes of operation of the installation without a damping spring on the output head and with
a spring were presented. Mathematical expressions of the capacity of the output head of the expander with
and without a damping spring are also presented. The main adjustable design parameter of the expander is
determined — the width of the annular channel depending on the maximum pressure in the third sealing
zone. The productivity of the machine screw at the end of the third pressure zone is presented. The main
condition of the material flow sustainability ensuring the stable operation of the expander was determined.

Key words: expansion, compression, auger, energy intensity, research, temperature, humidity.

TEOPETUYECKUE UCCNENOBAHUA PABOYETO NPOLIECCA 3KCNAHOEPA
And nNPoOU3BOACTBA KOPMOB CEJIbCKOXO3AUCTBEHHbBIX XKUBOTHbIX

Cana B.FO. — K.m.H., accoyuupogaHHbIl npogheccop, Kocmaralickull peauoHarsbHbIl yHUsepcumem
umeHu A. balimypcbiHosa.

B cmambe paccMompeHbl 801POChl COBEPUIEHCIMBOBAHUST KOHCMPYKMUBHO-PEXUMHbIX apamempos
MawuHbl 0n1a npoudgodcmea 3KCrnaHOUPOB8aHbIX KOPMO8 CellbCKOX035ILUCMBEHHbIX XUBOMHbIX. Ha ocHo-
g8aHuU aHanu3sa uccredosaHull U Knaccughukayuu KOHCmMPYyKmMuU8HbIX peweHull bblia 060CHoB8aHa rnepcrex-
mueHasi modesib 0OHOWHEKO8020 8UHMOB020 fpecca U ornpedesieHO HarpasrieHue Co8epLIEHCM8o8aHuUst
e20 KoHcmpykyuu. [MpedcmaesneHbl OCHO8HbIE Yembipe 30HbI YrTOMHEHUs1 KOpMO8oU cMecu 8 aKcriaHoepe.
PaccmompeHbl pexxumbl pabombl ycmaHo8KU 6e3 OemrichepHOU MpyXuHbl Ha BbIXOOHOU 205108Ke U C
npyxuHod. Takxe npedcmaesrieHbl MamemMamuyecKue 8bipaxXeHusi MporyCcKHOU CrnocobHocmu 6bIX0OHOU
205108KU aKcnaHOepa ¢ Oemncpupyroweli npyxuHol u 6e3 Hee. OnpedenieH OCHOBHOU peaynupyeMbili KOH-
CMpYKmMueHbIU napamemp 3KkcriaHoepa — wupuHa Kosbyeeoeo KaHasa 6 3agucuMoCcCmu Om MakcumMasibHO20
OaeneHusi 8 mpemsbell 30He yrriomHeHusi. [lpedcmasneHa npou3eodumMeIbHOCMb WHEeKa MawuHbl 8 KOHUe
mpembel 30HbI OasrneHuss. OnpedesieHO OCHOBHOE yCrio8UE HerNpepbiBHOCMU [0MoKa Mamepuarna,
obecneyusarowyro ycmoldusyro pabomy akcraHoepa.

Knouessie criosa: akcriaHOuposaHue, cxamue, WHEK, S9Hep20eMKocmb, uccrnedosaHue, memrepa-
mypa, 8/1aKHOCMkb.

AYbl LWWAPYALLBUIbIFbl XXAHYAPJIAPbIHbIH A3blfblH ©HOIPYTE APHATIFAH
SKCNAHAEPAIH X¥MbIC NMPOLEECIH TEOPUAIDbIK 3EPTTEY

Cana B.FO. — m. . k., KaybiIMOacmbipbiriFaH ripogpeccop, A. balimypcbiHoge ambiHOarbl KocmaHal
OHIpniK yHUgsepcumemi.

Makanala aybinwapyalbinbiK XaHyaprapblHbiH 3KcriaHOeprneHaeH XemiH eHOipyae apHarnfaH
MawuHaHbIH KypblibIMObIK XoHe pexumOik napamempriepiH Xemindipy Mecernesnepi KapacmbipbliiFaH.
Bepmmeynepdi manday xoHe KypbibiMObIK wewimoepdi xikmey HeeziziHOe 6ip bypaHOasibl bypaHOarbl
npeccmiy nepcrnekmusmi mMooesni Heeziz0endi xoHe OHbIH Ou3aliHbiH akcapmy b6afbimbl aHbIKmManobl.
OkcnaHdepOe XKem KocriacbiH mbifbi30ayObiH Hezizei mepm aliMarbl yCbiHbInFaH. LLbiry 6acbiHa xaHe cepir-
neeze demrichepriik cepinnecia KOHObIPFbIHbIH XYMbIC pexumoepi Kapacmbipbinadsl. CoHdali-ak, demngbepriik
cepinneci 6ap xoHe OHCbI3 3KkcriaHOepldiH wbify 6acbiHbIH 6mKi3y KabinemminigiHiH MamemamukasbiK
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epHeKmepi YCbiHblFaH. OkcriaHOepOiH Hezidai pemmernemid Ou3alH napamempi aHbIKmanaobi-yWiHWi mbi-
fbi30ay alimarbiHOarbl Makcumasobl KbiCbiMFa balinaHbiCmbl cakuHalslbl apHaHbiH €Hi. YWIiHWI KbICbIM aliMa-
fbIHbIH COHbIHOaA MawuHa OypaHOacbiHbIH ©HiMOAiniei YCbiHbiIFaH. JkcriaHOepOiH mypakmbl XYMbICbIH
Kammamacbi3 ememiH Mamepuar arbiHbIHbIH Y30iKCi30i2iHiH Hezai3ai wapmbl aHbIKManosbl.

TyliHdi ce3dep: akcriaHOUpIiey, KbICY, WHEK, dHepausi CbilibiMObINbIFbI, 3epmmey, memnepamypa,
blFanobInbIK.

Introduction. One of the most important conditions for increasing the production of livestock products
is the growth of the production of high—quality feed and, based on this, the organization of a full-fledged
balanced feeding of animals.

One of the most effective ways of thermomechanical processing of feeds to increase their nutritional
value is expansion. The main advantages of expanders are lower energy consumption, longer service life of
working bodies, high level of liquid components input, improved feed quality and digestibility, elimination of
components harmful to nutrition.

Improving the design and operating parameters of the expander is a complex, but important and
urgent task, the solution of which contributes to the study of the influence of various factors on increasing the
efficiency of the expansion process [1, pp. 62-70, 2, pp. 103-110, 3, pp. 60-72, 4, pp. 30-46].

The analysis of the works of Melnikov S.V., Kartashov L.P., Zavrazhny A.l., Zubkova T.M., Mirzoev
R.G., Gruzdev IL.E., Yankov V.I. and other authors allowed us to substantiate the direction of improving
machines and their workflow in the production of feed by expansion.

Considering that feed is one of the most important factors affecting the production of livestock
products, their preparation is an urgent task. The feed must be easily digested and well digested, which
becomes possible using the technology of expansion of multicomponent raw materials.

Based on the analysis of research and classification of design solutions, a promising model of a sing-
le-screw expander is substantiated and the direction of improving its design-mode parameters is determined.

Materials and methods of research. The experimental installation is a cylindrical body with a
diameter of 80 mm with a screw inside. A die with holes is fixed at one end of the pipe, and at the other end
there is a coupling connecting the screw shaft to the drive motor. To change the rotation speed, three
different sprockets and a chain tensioner mechanism were installed on the screw shaft. The electric motor
was installed on the sled, which made it possible to ensure the alignment of the drive sprockets by moving
the engine. For additional heating of the housing at the end of the third area of the feed seal (see Figure 1)
an electric heater was installed, providing the required temperature expansion mode, which was connected
to a 220 V AC network and heated the output part of the installation to 130 oC. From the analysis of the
design of screw machines, it is recommended to bring the electric heater as close as possible to the output
head of the installation. A landing socket has been installed for a temperature sensor measuring the
temperature in the feed outlet area. Seats were made for load cells that register the pressure being pumped
into the output head. The following design changes were made to the design of the output head of the
installation: the output holes of the head were tripled (to reduce resistance), an additional spring and cones
were installed, necessary for pressure stabilization and compliance with the feed expansion mode. The
choice of the spring was made taking into account the stiffness coefficient. Initially, short springs with a high
stiffness coefficient and a small diameter were used, but the analysis showed that such springs are
unsuitable for this installation, since they require precise adjustment of the clamping force, slightly change
the length, thereby preventing the feed from escaping. When installing springs with a larger diameter and
length and a lower stiffness coefficient, a smoother adjustment of the output gap occurs, the operation of the
screw supercharger becomes more uniform, the pulsations and beats of the screw decrease, thereby saving
electricity and increasing the performance of the expander. The optimal value of the spring stiffness was
determined by calculation and adjusted experimentally, and the necessary geometric dimensions of the
installation were also selected.
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Figure 1 — Feed compaction zones in the expander and changes
in the physical properties of biological raw materials during movement in the working organ
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Research results. The process of compaction of feed in the expander can be divided into four zones:
1st — mixing, moving the feed mixture along the screw and the beginning of compaction; 2nd — pressure
build—up, pressing and destruction of particles; 3rd - further increase in pressure, temperature and transition
of feed into a viscoplastic state; 4th — pushing through the mass through the holes of the output head of the
machine [5, pp. 30-37, 6, pp.61-67].

Consider the operating mode of the installation without a spring on the output head. The inner radius
at the beginning of the channel ry and the length of the annular channel of the expander head Lk change
when the cone is moved. Let the length Ly be equal to Ly, (maybe Ly, = 0) when the output is closed (see
Figure 2).

Ri=rl-

¥

Figure 2 — The initial position of the expander head:
1 — the expander body; 2 — the shut-off cone of the expander head

At the same time r,, = R¢. The outer radius at the beginning of the channel R does not change when
the cone is moved, R = const. Move the cone a distance Ax to the right (Figure 3).

I A

Figure 3 — Working position of the expander head:
1 — expander body; 2 — shut-off cone of the expander head

Then ry = Ry — Ax-tga and Ly = Ly, + Ax-cosa. For example, at a = 60°, there will r.= R — \/gAx, Ly =
Lo + AX/2, where Ax is the axial displacement of the cone.
Throughput of the expander output head, kg/s:

2

_n'(PHI_PATM)'pIH'm R _p* (Ri—rkz)

Qsken = Sn-L M +—R
M In—%
I

cos'a> (1)

where Ly — length of the annular channel, m; Ry, ry — external and internal radii at the beginning of the
channel, m; a — angle between the generatrix of the regulating cone and its height; p; — density of the
mixture at the end of the 3rd zone, kg/m3; m — number of channels of the expander head; P, — maximum
possible the pressure of the treated mixture at the last turn of the screw at the end of the 3rd zone, Pa; n —
dynamic viscosity of the mixture in the 3rd zone, Pa-s.

From equation (1), the dependence of the main adjustable design parameter of the expander — the
width of the annular channel (Ry — r) on the pressure P, at R = const is determined.

An important parameter set depending on the required quality and type of feed being processed is the
pressure of the Py, mixture at the end of the 3rd zone, as much as possible along the entire length of the
auger. It depends on the width of the annular output channel.

With the outlet head openings completely closed, the pressure of the Py, mixture at the end of the 3rd
zone will be maximum, and, assuming that there is practically no pressure between the 1st and 2nd zones, is
determined by the formula (Figure 1), Pa:
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4.1*.D* o
Prwan = Zy+zy) ———5— (2)

(D-d)’

where z,, z;; — number of turns of the screw in the 2nd and 3rd zones; D, d — outer and inner diameters of
the screw, m; w — rotation frequency of the screw, s™;
Formula (1) can be written in the form, kg/s:
Pop,, 3)
n

Qsken =

where P — pressure (the average pressure above atmospheric (P — Patw)/2), Pa; p — density of the mixture,
kg/ m?; & — geometric parameter (depends on Ry, r, Lk, a, m).

G|ven Ry, Lk, a — it is possible to tabulate the dependence &(Ax) and graphically depict this
dependence. When Ax = 0, it will be &, = 0 (because Ry = ry).

Atr,=0, ¢ “Ri0054a'm . For Ax > Rg:cosa/tg a, the formula for Qakcn. it will be different.

4.[Lk0 N R, -cosaj
tga

Auger capacity at the end of the 3rd zone, kg/s:
Qupu =025 (Dz_dz ) (hm_e)'m'PHI‘gmv (4)

where hy, — pitch of the screw turns in the 3rd zone, m; e — thickness of the screw turn, m; g, - coefficient of
axial displacement of the mixture by the last turn of the screw in the 3rd zone, determined by turning the
mass relative to it.

The condition of continuity of material flows, which ensures stable operation of the expander, is deter-
mined by the equality of the throughput capacity of the output head (3) and the productivity of the screw (4):

QaKcn = QmH. . ()

From here we can find the € — coefficient of product displacement. When the output is closed Qakcn. =
0, means Q. = 0 and € = 0, i.e. the product does not move.

To calculate the productivity of the auger, the formula is more effective, where the shape coefficients
for counterflow and average viscosity in the flow, kg/ s, are taken into account:

Qup =D -w-(h-35)-w-cos(8)-(f,/2)- (h3 wf fg/12:np, )(Z‘Pj, (6)
X

where D — outer diameter of the screw, m; h — depth of the turn, m; w — width of the turn (through the step S,
w = S cos(8)), m; d — gap between the edge of the turn and the surface of the screw, m; 6 = arctg S/m(D-25)
— angle of inclination of the thread of the coil, rad.; n — exponent of the power law in the equation of the flow
of a non-Newtonian fluid (material), for example, for non-crushed rapeseed seeds, n = 0.1298; . — wscosﬂy
of a non—Newtonian fluid, (Pa-s); P — pressure, Pa; X — distance along the screw channel, m; f; = 1- (0, 487n°

—0.948n + 0.972)h/w — coefficient of the forced flow shape; f,s = 1-(0, 949n° — 1,87n + 1 ,59)h/w — shape
coefficient for the counterflow caused by the resistance of the output device; f,q — correction coefficient for
the average viscosity in the flow (f,4=0,98).

P
The pressure gradient along the axis of the screw Gj can be approximately replaced by (LJ

Formula (6) can be written in the form, kg / s:
Quu =A-0o-B-P, (7)

where, A=mn-D-w-(h—-23)cos(0)-(f,/2), B:h3-Wofps-fpd/12-n-pc«L — values depending on the

geometric parameters of the screw. The parameters A and B are approximately constant for this screw; L —
length of the screw, m.
Equation (5) can be written as:

P-p
n

ZPe_A.0-B-P. ®)
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This equation allows you to calculate the operating characteristics (pressure, speed and expander
performance). The values of p and n are considered approximately constant, then equation (3) will take the
form, kg/s:

Qoken, =P-€, 9)
, . eecd R2 _p2
rae €= ply; = CO8 & g pd +—( S rk) :
4-L, ln&
%

Based on mathematical transformations, the performance of the experimental expander can be
represented by the expression, kg/s:

C-(Ax+A
QaKcn. :¥
a0

g, (10)

where A — deformation with a constant gap, m; Ax — displacement of the expander head, m; C — spring
stiffness coefficient, N/'m; F.4 — effective cross—sectional area, m?>.
Expander efficiency, ns, is equal to:

— PIII 'ancn. , (11)

N

where P, — pressure of the mixture of the output head of the expander, Pa; Q... — capacity of the expander,
kg/s.

As a result of theoretical studies of the expander workflow, the dependence of productivity and energy
intensity on its design-mode parameters during feed processing is substantiated.

Fragments of the experimental device are shown in Figure 4.

Figure 4 — Fragments of the experimental device

Conclusions. Based on the results of the studies of the expansion process under consideration,
changes in the characteristics of the feedstock during its passage through functional areas (feed compaction
zones) were determined, as well as analytical expressions of productivity (equation 10) and energy intensity
of the expander with a damping device, as well as the equation of the expander efficiency (equation 11) were
clarified.
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B cmambe onucaHbl niposedeHHbie uccriedosaHusi 8 TOO «CXOC «3apeyHoe» no 8030esibieaHUI0
sApoeol nuieHuUbl 8 cesoobopomax 8 cucmeme opaaHu4yecko2o 3emedenus 8 2021 e.

B uccriedosaHrusix bbiniu npedcmasrieHbl 4 cxeMbl pasfiudyHbIX ceeoobopomos.

B akcnepumeHmanbHbix 8apuaHmax npednoymeHue omdaeanochb MPUMEHEHUID CO8PEMEHHOU
MEeXHUKU U OpyOusiM, nMo3807ISIIOUUM MOJTHOCMbIO 8bIMOIHAMb MUHUMAsIbHYIO MEXHOI02UK Ha eapuaHmax,
CHU3UMb [IPU 3MOM pacxo0 3Hepaopecypco8 Ha 8030e/bleaHue 3epHOBbIX Ky/lbmyp U OKa3bleamb
rnonoxumesnbHoe 803delicmeue Ha 800HO-(hu3uvecKkue ceolicmeaa rno4sbl U rniodopodue 8 UEsioM.

lMNMweHuya, so3denbieaemasi 8 4-x NMoIbHOM 3epHONaposom cesoobopome (cxema 1), umena cambili
8bICOKUL rokaszamesib ypoxaluHocmu 6 cpeOHem 5,21-5,49 ufea, 68 ommnu4yue om ocmarsbHbIX
cesoobopomos.

Bce npesbiwieHuUs unu xe MOHUXEHUS] ypoxalHoCmu MueHUUbl ocmarsibHblX ceeoobopomos bbinu
HecyuwecmeseHHbI. 3a UCKIYeHUeM rnueHUUbl, sosderbieaeMoli 8 4-x 3epHONnaposoM cegoobopome (cxema
1) mocne 6uonozu3uposaHHO20 Napa (osec), ypoxalHocmb ee cocmasuina 7,06 u/za.

Xopowut ypoxali eopoxa rosiy4eH 8 oboux cegoobopomax, Komopsbil cocmasusn 8 cpedHem 13,78-
14,20 u/ea.
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Hennoxol ypoxali O0nsi 3acywnueoz2o 2oda Obii MoslyYeH y J5bHa Maciu4dHoeo — 6,93 u/za.
YpoxalHocmb epeyduxu e cpedHem cocmasuna 4,37 u/za.

B 2021 2. kayecmeo rosly4eHHO20 ypoxasi omeedasio mpebogaHusiM, npedbssrisieMbiM K 8bIcUIEMY
Kraccy 3epHa.

Knoyesble crnosa: opeaHudeckoe 3emsedeniue, MUHUMarbHas mexHorno2uu obpabomku Mnoyesi,
sApoeas nweHuya, ceeoobopomeil.
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eeiHWIrNiK 3epmxaHacbiHbIH ara fbiibIMU KbI3Memkepi, "3apedHoe" AybinwapyawsinibiK maxipube
cmaHuusicb!" XKLLIC, KocmaHat obnbichbl.

Tynaes FO.B. — aybinwapyawbinbik fblibiMOapbiHbiH KaHOudambl, "3apedHoe" AybinuiapyawblsibiK
meaxipube cmanyusicel" XKLLIC, Hakmbl XoHe Opa2aHUKasblK €2iHWINIK 3epmxaHachklHbIH MeHaepywici,
Kocmatat obribichbl.

Tynbkybaesa C.A. — ayblnwapyawbibiK FbliibIMOapbIHbIH KaHOUOambI, fFblfibiIMuxamuwbl, "3apeyHoe"”
AybinwapyawnblinbiK maxipube cmaryusicel" XKLLIC, KocmaHal 061bichbi.

ExkamepuHckas E.M. — Ph Ddokmopbi, agpoHomusi kaghedpachiHbiH MeHzepyuwlici, A.balimypcbiHos
ambiHOarbl KOY.

Makanala 2021 xbinfbl opeaHuKarnblK e2iHWinik XyleciHOe aybicrans! ezicme xa3dblK 6udaliObl
©6HOey botibiHwa "3apeyqHoe ALLIFC" XKLLIC xypeisineeH 3epmmeyrep cunammariFaH.

3epmmeynep epmypni aybicniansl ezicmepdiH 4 cxemacbiH yCbiHObI Toxipubernik Hyckanapoda
3amaHayu xabobikmap MeH KypandapObl KorndaHyra apmbIKWbinblK 6epineeH, 6yn onyusnapda MUuHumarobl
MeXHOII02UsIHbI MOJbiFbIMEH OpbiHOayra, 0akblidapObl ecipyae SHepausi WhbiFbIHbIH a3almyfra XoHe moribl-
pakmbIH Cy-¢husuKarbiK KacuemmepiHe XoHe mymacmad KyHapJsibliibiKKa OH acep emyae MyMKiHOIk 6epOi.

4 OeHOI-6ypwakmel aybicrianbl ezicme ecipineeH budal 6acka aybicrasbl ezicmepze KaparaHOa
opmauwa ecerineH 5,21-5,49 ke/ea xorapbl eHiMAInikke ue 6050bl.

KanraH aybicnanel ezicmepdiH budal eHimOiniegiHiH 6aprnbik apmybl Hemece memeHOeyi wamaribi
60:510b1. Buonoeusinbik bydaH (cyrbl) odaH KeliH 4 0aHAI-6ypuwiakmabl aybicriansl ecicme (Il ceizba) ecipinemiH
budalidbl KocnaraHOa, OHbIH eHimdiniei 7,06 u/2a Kypadsbil.

BypwakmbsiH XaKcbl eHiMi eki alHanebiMda Oa anblHObI, on opmawa ecerneH 13,78-14,20 ke/za
Kypaokil.

Kyprak Xbin ywiH malnbl 3biFblpdaH Xakcbl 6HiM arnblHObI-6,93 u/2a. KapakKyMbIK 6HiMOiniei opma
ecernineH 4,37 u/za Kypaoksil.

2021 Xbinbl anblHFaH €2iHHIH canacbl acmbIKmbIH )XXOfapbl KnacbiHa KolbliambiH mananmapra cal
60110bI.

TyliHOi ce3dep: opeaHuKarnblK €2iHWIsIK, mornbipaKkmbiH MUHUManObl 6HOey mMmexHO/I02usiapsbl,
)Ka30biK 6udal, aybicrarnbi ezicmep.

CULTIVATION OF SPRING WHEAT IN ORGANIC FARMING

Somova S.V. — Candidate of Agricultural Sciences, Senior Researcher at the Laboratory of Precision
and Organic Agriculture, «Agricultural experimental station «Zarechnoye» LLP, Kostanai region.

Tulaev Y.V. — candidate of agricultural sciences, head of the laboratory of precision and organic
agriculture, «Agricultural experimental station «Zarechnoye» LLP, Kostanai region.

Tulkubaeva S.A. — candidate of agricultural sciences, scientific secretary, «Agricultural experimental
station «Zarechnoye» LLP, Kostanai region.

Ekaterinskaya E.M. — PhD, Head of the Department of Agronomy, A.Baytrsynov KRU, Kostanaytown.

The article runs about the research carried out in LLP "SKOS "Zarechnoye" on the cultivation of spring
wheat in crop rotations in the system of organic farming in 2021.

4 schemes of different crop rotations were presented in the research.

In the experimental variants, preference was given to the use of modern technology and tools that
allow the full implementation of the minimum technology on the variants, reducing the consumption of energy
resources for the cultivation of grain crops and have a positive impact on the water-physical properties of the
soil and fertility in general.

Wheat cultivated in a 4-full grain-pair crop rotation (scheme 1) had the highest yield on average of
5.21-5.49 c/ha, unlike other crop rotations.
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All the excess or decrease in the wheat yield of the other crop rotations were insignificant. Its yield
was 7.06 kg/ha with the exception of wheat cultivated in a 4-grain pair crop rotation (scheme Il) after
biologized steam (oats).

A good pea harvestwas obtained in both crop rotations, which averaged 13.78-14.20 c/ha.

A good harvest for a dry year was obtained from oilseed flax — 6.93 ¢/ ha. The yield of buckwheat
averaged 4.37 c/ha.

In 2021, the quality of the crop met the requirements for the highest class of grain.

Key words: organic farming, minimal tillage technologies, spring wheat, crop rotations.

BeeaeHue.

lMoTeps MOYBEHHBLIX PECYPCOB CTana peanbHOW Yrpo3ol akonoruveckon GesonacHocTw. «[llouBa
[aBana noasM ypoxan U, B KOHEYHOM CUHETE, XM3Hb, YenoBekK e BEN cebs Tak, kak byaTo nnaHeta 3emns
— ero BpeMeHHoe npuctaHuwle. Korga ckoT BelTanTbiBan nactbuie, BapBapbl rHanu ero Ha criegytoulee. Ho
cnegylowen nnaHeTsbl y Hac HeT!» [1, ¢. 312].

OKOMorM4yecknii Napagokc COBPEMEHHbIX arpapHbIX TEXHOMOMIA 3akmniovaeTcs B TOM, YTO pbiXieHue
noyBbl BbICBOOOXAAeT N3ObITOYHOE KONMUYECTBO 3MEMEHTOB MUHepanbHoro nutaHusa (OMI1), us kotoporo
MOHOKYNbTYpbl ycBavBatoT He 6onee 20%, ocTanbHble MUTATENbHbIE ANIEMEHTbI OOpeYeHbl Ha BbIHOC U3
3KOCUCTEMbI MOBEPXHOCTHBLIM M BHYTPUMOYBEHHBLIM CTOKOM. M36bITOK OMI CnyXUT akTMBHOMY pa3MHOXe-
HWIO COPHOW PacTUTENbHOCTH.

B ecTtecTBeHHbIX 3KOCMCTEMax COpHble pacTteHus cnacawT OMIT oT kaTacTpoduyecknx noTepsb,
nockonbKy obnagalT yHWKaNbHOW CMOCOOHOCTBIO MPU M30bITKE MUHEparbHbIX 3MEMEHTOB yBENWYMBaATb
cobcTBEHHYOMTOMAcCCy B AECATKM U COTHM pa3s. OHK, kak BUonornvyeckme Hacochl, BNUTbIBAOT CBODOAHLIE
MUHeparbHble 3fIEMEHTbI 1 crnacakoT UX OT BbIHOCA M3 3KocucTemsl [2, ¢. 312].

B MMpPOBOW CENbCKOXO3ANCTBEHHOW NPAKTMKE N3BECTHbI, MO KpanHen Mepe, ABe 3Konornyeckn 6es3o-
nacHole cuctembl: 6BecnaxoTHoro 3emnegenus (MUHMManbHOW WNKU HyneBon o06paboTKM MOYBbI) U
NONMAOMMUHAHTHBLIX NOCeBOB [3, €. 52].

BbickazaHHble TEHAEHUUWN NEPEKITNKAOTCS C HanpaBrieHWeM pasBUTUSI COBPEMEHHOMO 3eMnenenus B
KasaxctaHe — ocBOeHMEM MNMOAOCMEHHbIX CeBOOBOPOTOB U CEBOOBOPOTOB C NMOAOCMEHHBIM MPUHLMMNOM
YepeaoBaHUs KynbTyp, OCBELLEHHbIE B TPyAaX Ka3axCTaHCKUX Y4éHblx [4, c. 116].

CeB0o06GOPOT — OCHOBHOE 3BEHO mMbor cuctembl 3emnenenvs. B opraHuyeckom 3emnegenvu oH
umeeT pewlatollee 3HavyeHne. OT Habopa KynbTyp, UX YepeLoBaHUSA 3aBUCAT ypoxan 1 NIogopoame NoYsbl.
HeT n He MoxeT ObITb eanHOro ceBoobopoTa Anst pasnuyHbIX ycrnosun [5. ¢.31].

B cTpykType noceBHbIX nfowanen XOo3AnCTBa, 3aHMMAalOLWEerocs OpraHUYecKnm 3emrenenvem,
B6ob6oBble AOMKHbI 3aHMMaTb He meHee 20% 6e3 yyeTa MOCEeBOB COU, a MOKPOBHbIE KyNbTypbl — HE MEHee
50%. Okono 7% nnowagn 3emMernb XO03AWCTBa [OOJDKHbI COCTaBNATb HeoOpaboTaHHble 3emnu, nyra u
neconocagkn. 1o obecneunt passuTtre nopbl 1 ayHbl, NogaepXxaHne xopowlero 6uoreoreHosa [6, ¢.10].

3agavenn uccnefoBaHuM SIBNSETCSA U3YyYeHWe ONnTUMarnbHbIX CEBOODOPOTOB ANdA BO34eNbiBaHMS
APOBON NLWEHNULbI, aganTUPOBaHHbIX K yCrnoBusM ceBepHoro KasaxctaHa, a Tawke Ans 6opbbbl ¢ COpHOW
pacTUTENbHOCTLIO, BONE3HAMU N BPEANUTENSMIN CENbCKOXO3ANCTBEHHBLIX KyNbTyp.

MaTtepuanbi u meToabl UccrnegoBaHus

B 2021 r. B TOO «CXOC «3ape4yHoe» B YCNoBMAX 2 NOYBEHHO-KNMMaTUYECKon 30HbI KocTaHanckomn
obrnactm Ha 4YepHO3EMax HXKHbIX B COOTBETCTBMM C Meponpuatmem «PaspaboTka arpoTexHMYecKmx
npuémoB, obecneyvmBaoLLnx 3hPEKTMBHOE NPOM3BOACTBO 3€PHOBLIX, MACIIMYHbIX U 3epHOBOBOBbLIX KYNbTYP
B OopraHM4yeckom 3emriegenun Ha cesepe KasaxctaHa» Oblna npoBedeHa paboTa MO OCBOEHWIO MOMeBoro
onbiTa C YeTbipbMsi CEBOOOOPOTaMMU, TPM U3 KOTOPbIX C NNIOAOCMEHHBIM MPUHLMMOM YepeaoBaHns KynbTyp.

M3yyanuck cneayowme ceBooOOpOoThI B 3-X NOBTOPHOCTSAX:

[. 4-X NONbLHLIN 3epHONapPOBON (KOHTPOIb) . 3-X NONbHLIN 3epHOTPaBAHOM
Map JleH (c nogceBOM AOHHMKA)
MweHnua [OHHMK

MweHnua Mwennua

MweHnua

II. 4-x NONbHbLIN 3epHOMNApPOBOM IV. 4-X NONbHLIN NITIOAOCMEHHbIN
Mopox Mopox

MNMweHunua MNMweHunua

OBec (buonornsnpoBaHHbIv Nap) peunxa

MNMweHunua MNMweHunua

B onbiTe NpyHaATa MUHUManNbHasa TEXHONOrMM 06paboTKM NOYBLI.
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B akcnepuMeHTanbHbIX BapuaHTax npegnoyTeHve ot4aBanocb NPUMEHEHUIO COBPEMEHHON TEXHUKN U
opyausiM, NMO3BONSKOLMM NOMHOCTLIO BINOMHATE MUHMMAIbHYO TEXHOMOMI0 Ha BapuaHTax, CHU3UTb Mpu
3TOM pacxo[ 9SHEPropecypcoB Ha BO3OeNblBaHWE 3€PHOBbIX KyNbTyp W OKa3bliBaTb MONOXUTENbHOE
BO3ENCTBME Ha BOAHO-(hU3NYECKME CBOMCTBA MOYBLI U N040pOoANE B LIENOM.

[Ona noceBa nwWeHULbl, B OMNbIT€ WCNOMb30BaNUCb KMacCHble CEeMeHa BbICLUUX pPenpoayKLMi
(cynepanuta, anuTa) copT apoBol nweHuubl Jllobaea 5, copT ropoxa Akcanckuii 55, copT nbHa MacnmMyHoro
— Kasap, copt rpeunxu — [leBaTka.

BaXHO OTMeTUTb, YTO BCE MCNONb3yeMblE CEMEHA B OMbITE HE NPOTPABIIEHBI.

Mpu noceBe 3epHa NIWEHNULbI NPUMEHSANNCH CNeayoLmne TEXHONOrMYECKMe Npuems:

1. 3akpbiTne Bnaru, bUI'-3;

2. lNMpomexyToyHas MexaHudeckas obpabotka nons, CKI1-2,1 ¢ obs3atenbHbIM MNpuKaTbiBAHUEM
(3KKLL);

3. Moces cesnkamn CKI1-2,1 ¢ cuctemon TouHoro BeiceBa FreeSelect;

4. Y6opka n y4eT ypoxas npsambiM kombariHuposaHneMSampo.

Mpn noceBe fOHHUKA NOA MOKPOB fNibHA MACMMYHOro ncnone3osanu cesanky C3C-2,1, obopyaoBaHHyto
aHKkepHbIM colHukoM B.U. [BypeyeHckoro. [NoceB nponssoguncs ogHOBPEMEHHO C OCHOBHOW KynbTypoWn, ¢
npeLBapuUTENbHON NPeanoCeBHON KyNbTMBaLMEN MOS.

WNccnepoBaHmsa npoBoannmch Ha onbiTHbIX y4acTkax TOO «CXOC «3apeyvHoey, 6nm3 cena 3apeyHoe,
KOTOpblE PacnonoXeHbl Ha MOJIOro-HaKIMOHHON pPaBHUHE BEPXHEN HaAMOWMEHHOW Teppace npasBoro Gepera
p. ToGon, CNOXEHHON YETBEPTUYHLIMU anitoBUANbHbIMU OTIOXKEHUSIMU, CYNecsiMmn, Neckamu, rMUHUCTBIMU
neckamu, CyriMHKaMu u rmmHamMu. Viccnegyembivi y4acToK ANMTENbHOE BPEMS MUCMONb3YETCA B CEMbCKOXO-
35MCTBEHHOM NPOM3BOACTBE. YEpHO3EM HOXKHbIN JTIETKOCYTIMHUCTbIN.

KnnmaT B 30He MpoBefdeHna UCCredoBaHUM Pe3KO KOHTUHEHTASbHbIN C XOFOAHOW MasioCHEXHOW
3MMOWN Y XapKMM CyXUM NETOM.

Knumat obnactu otnu4aeTca oT ApyrMx 3acylnumBbIX permoHoB (HanpumMep, [NoBomkbs) ONIMHHON 1
XONOOHOW BECHOW, PaHHUM HACTYMMEHMEM OCEHHUX XONoA0B M NO3OHUMM NETHUMKU ocagkamu. VicnapeHue
Bnarn ¢ NOBEPXHOCTU 3EeMIIM B HECKOMbKO pa3 NpeBbILIAET NOCTYNneHne eé ¢ ocagkamm 3a CHET BbICOKOrO
YPOBHS1 paguauuun, OonbloN aMnnuTyabl MeXAay [AHEBHbLIMWU W HOYHbIMW TemrepaTypamu, Maroro
KonmyecTBa 0bnakoB M YacTblX MHTEHCMBHLIX BETPOB. [1OrogHbIe M KNMMaTUYECKME YCNOBUST pasnnyaroTcs
Mo rogam, Kak rno xapakTepy, Tak U1 BPDEMEHU NX MPOSBIIEHNUS.

Mo MHOroNeTHMM AaHHBbIM rO40Basi HOpMa OCaJKOB B panoHe npoBeAeHus onbitoB 340 mMm.

Pe3ynbTathl uccnegoBaHumn

B Hawwmx uccrnegoBaHusAX NpOBOAWICS aHanM3 COAepXXaHWs NMOYBEHHOW Brary nepeg noceBOM BCEX
KynbTyp. B 2021 r. Hamn Gbinv mony4yeHbl criefylowmMe OaHHble Mo Bnaroo0ecneyeHHOCTU MOYBEHHOTrO
y4yacTtka (tTabnuua 1).

Tabnuua 1 — Bnaroobecne4YeHHOCTb pasnuyHbIX BMOOB MNOMEBLIX CEBOOOGOPOTOB nepes MoCeBOM
CENbCKOXO3ANCTBEHHbIX KynbTyp, 2021 r.

CeBoobopoT Mons ceBoobopOTOB, KyNbTypa CogepxaHue Bnaru
nepeg NOCeEBOM, MM
|. 4-nonbHbLIN 3epHONapoBoKr Map 105,0
MweHunuya 99,2
MweHunuya 97,6
MweHunuya 87,7
CpefHee 97,4
[l.4-nonbHbIN 3epHONapoBoKn "opox 110,0
MweHunuya 125,6
OBec (bronornsmpoBaHHbIn nap) 74,0
MweHunuya 94,7
CpegHee 101,1
[ll. 3-nonbHbIN 3epHOTpaBsHon | JleH 110,6
[ OoHHMK -
MweHunuya 104,2
CpefHee 107,4
IV. 4-nonbHbIN NNOJOCMEHHbIN | Topox 100,5
MweHunuya 118,4
peyunxa 88,3
MweHunuya 88,9
CpegHee 99,0
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lMony4yeHHble gaHHble (Tabn. 1) cBMOETENBLCTBYOT O TOM, YTO 3a BereTauuoHHbid nepuog 2021 .
ObINM  nonyyeHbl crnegywuime pesynbTatel NO 3anacam Bnarn. [llepen noceBom KynbTyp Bce nNons
uccrnegyeMbix ceBoOBOPOTOB MMENV XOopoluve 3anacbkl NpoayKTMBHOW Bnarv B cpegHem: |. 4-X nonbHbIN
3epHonaposon ceBoobopoT — 97,4 mm; Il. 4-x nonbHbIn 3epHonapoBon — 94,7 mwm; lll. 3-x nonbHbIN
3epHOTpaBsHOM ¢ JOHHMKOM — 107,4 Mmm; IV. 4-X nonbHLIM NNOAOCMEHHbIN — 99,0 MM.

MouTn BCe KynbTypbl, NpUBEAEHHbIE B Tabnuue 1, BbICEBanMCb MO CTEPHEBLIM MPeaLEeCTBEHHUKAM,
NnoaToMy cofepkaHue NpoAyKTUBHOW BnarM B METPOBOM Croe MO4YBbl HAaXOAMMoCch B npefenax 74,0-125,6
MM (61,7-104,7% HB).

MonyyeHne ypoxas 3epHa SPOBOWM MLIEHWULbI, BO34EMNbIBAEMON B CUCTEME OPraHMYecKkoro 3emre-
Oenuvs, ABnsieTcsl NPUOPUTETHBIM HanpaBieHMEM COBPEMEHHOIO CENIbX03TOBapONpON3BOACEa.

BknioyeHne B ceBOOGOPOTHI Hapsiy C 3€pHOBbIMM APYrMX MOMEBLIX KyNbTyp MOMWMO MOMy4YEHUS
pa3Hoobpa3Hoi pacTeEHMEBOAYECKON NPOAYKLUUN OOMKHO, HECOMHEHHO, OKasaTb OnpeaerieHHoe BNMsHNE Ha
NPOAYKTUBHOCTb arpoLIEHO30B N CTabUNbHOCTL MPOM3BOACTBA OPraHMYeCcKn YNCTON Npoaykumm (Tabnvua 2).

Tabnuua 2 — Ypoxan CenbCKOXO3ANCTBEHHBIX KyNbTyp Mo pa3nunyHeiM cesoobopoTam, 2021r.

CeB00b6OpOoT, KyNbTypa YpOoXxXanHOCTb N0 NOBTOPEHUAM, L/ra
1 2 3 cpegHee
1 2 3 4 5
|. 4-X NOMbHBIN 3epHONapoBON
Map - - - -
MNMweHunua 5,43 4,98 5,35 5,25
MNMweHunua 5,94 418 5,51 5,21
MNMweHunua 5,23 577 5,46 5,49
Il. 4-X nonbHbIV 3epHONAPOBON

"opox 12,73 16,06 13,80 14,20
MweHunua 4,26 4,44 4,98 4,56
Ogec (buonornsnpoBaHbiv nap) 3,02 2,41 3,17 2,87
MNMweHunua 7,95 6,43 6,80 7,06

lll. 3-X NonbHbIN 3epPHOTPaBAHOM
Jlen 6,42 6,30 8,07 6,93
[OHHUK (3eneHas macca) 5,10 5,90 5,60 5,50
MuweHunua 3,86 3,58 2,98 3,47

IV. 4-x NnonbHbIN NNIOAOCMEHHbIN
"opox 14,75 15,50 11,09 13,78
MueHnya 3,53 3,51 5,33 4,12
peyunxa 3,79 3,99 5,34 4,37
MueHnua 4,73 6,55 4,56 5,28
HCP05 =1 ,35

[daHHble Tabnuubl 2 CBUAETENbCTBYIOT, YTO MLUeHWLa, Bo3aenbiBaemas B 4-X MONbHOM 3€pHOMapoBOM
ceBoobopoTe (cxema |), MMena cambli BbICOKUI MoKasaTeNnb ypoXXamHOCTM B cpegHeM 5,21-5,49 u/ra, B
OTNMYMe OT OcCTallbHbIX CEBOOGOPOTOB. Bce MpeBbILEHUA WM Xe MOHWKEHMS YPOXaNWHOCTM MLUEHWLbI
OCTalnbHbIX CEBOOOOPOTOB ObiNM HECYLLECTBEHHbI. 3a MCKIIOYEHNEM MLIEHMUbI, BO34ENbIBAEMON B 4-X
3epHonapoBom ceBoobopoTe (cxema IlI) mocne 6GuonorMavpoBaHHOrO napa (OBEC), ypOXalHOCTb ee
coctasuna 7,06 u/ra.

Xopowun ypoxarn ropoxa norny4yeH B oboux ceBoobopoTax, KOTOpbIN cocTtaBun B cpegHem 13,78-
14,20 u/ra.

Hennoxon ypoxan p[ns 3acywnumeBoro roga Obln nomnyyvyeH y nbHa MmacnuyHoro — 6,93 wu/ra.
YpoxXanHOCTb rpeyunxu B cpegHem coctasuna 4,37 u/ra.

Tarke B 2021 r. Hamu Gbina npoBedeHa paboTa MO OLEHKe KayecTBa MOMyyYeHHOW npoAykuun. B
CBS3U C 3TMM Obinu oTobpaHbl 1 chopMupoBaHbl 06pasLbl Anst NPOBeAEHMS BCEX CONYTCTBYIOLNX aHanM3oB
Ha onpepjerneHve Takvx nokasaTernen Kak Cbipo NPOTEWH, KNENKOBNHA, HaTypPHbIN BEC.

B 2021 r. ka4ecTBO MOMYYEHHOro ypoxasd oTBevano TpeboBaHWsIM, NpeabsBNAEMbIM K BbICLLEMY
knaccy 3epHa (Tabnuua 3).
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Tabnuua 3 — lNokasaTenu kayecTsa 3epHa ApoBOK nwweHuubl, 2021 T.

CeB0060poT, KynbTypa | Mpoteun,% | KneiikoBuHa,% | Hatypa,r/in | Knacc
|. 4-X NOSIbHBIN 3epHONAPOBOWN

Map - - - —

MweHunua 19,2 37,1 783 BbICLLIN

MweHunua 19,8 38,7 786 BbICLLIN

MweHunua 20,3 40,5 781 BbICLLIN
Il. 4-X NOSbHbIN 3epHONAPOBOW

Mopox - - - —

MweHuua 20,1 39,7 781 BbICLLMN

OBec (6uonormsnpoBaHHbIV nap) — - — -

MweHuua 20,1 39,6 784 BbICLLMN
[ll. 3-X NONbHLIN 3epHOTPaBAHON

JleH - - - —

[OHHUK (3eneHas macca) - - - -

MweHuua 20,1 40,0 770 BbICLLMN
IV. 4-X NonbHbIA NNIOAOCMEHHbIN

Mopox - - - —

MweHuua 20,5 40,9 785 BbICLLMN

peynxa - - - —

MweHnua 20,0 39,0 781 BbICLUNN

B uenom Bce nonyyeHHoe 3epHO nweHuubl B 2021 r. 66110 XOPOLLO BbINOMIHEHHBIM, OCOBEHHO 3TO
OTMeyYanocb B BbICOKOM Moka3aTenie HaTypHoro Beca — 770-786 r. 3To HeEManNo BaXHO AMS Hac, Tak Kak
3aKOH 00 opraHuyeckom NpoayKuuu elle He NpUHAT B KaszaxcTaHe, COOTBETCTBEHHO 3aKyn Takoro 3epHa
MNweHnLbl NPOUCXOAUT MO CXeMe 3aKynku cTaHAapTHOro (C UCMonb3oBaHMEM NeCTUUMAOOB), COOTBETCTBEHHO
W LieHa Ha nweHunuy opmMupyeTcst CorfiacHoO ero Krnaccy kadecTtsa.

3akntoyeHue

MNpoBegeH aHanu3 MOMyYeHHbIX AaHHbIX YPOXanHOCTU BCEX BO3AeNnbiBaeMbiX B CeBOODOOpOTax
KynbTyp. [onyyeHHble faHHble CBUAETENbCTBYIOT O TOM, YTO B OPraHNMYeCcKOM 3eMrefennM MOXHO Mory-
YUTb HE MIOXME ypoXKau OpraHW4ecKkM YMCTON NPOAYKLMM SPOBOW MLIeHWUbl. BkroveHne B ceBoo6OpOThHI
Hapsay C 3epHOBbLIMW APYrMX MOMEBbIX KyMbTyp MOMUMO MOMyYeHWs pa3HoobpasHoW pacTeHMeBOOYECKON
NPOAYKUUN [OIMKHO, HECOMHEHHO, OKa3aTb OMNpederieHHOe BIMsHWE Ha MPOAYKTMBHOCTb arpoLeHO30B U
CTabunbHOCTb NPOM3BOACTBA OPraHUYeCcKn YUCTON NpoayKLmun

CrtaTba noAaroToBrieHa B pamkax nporpaMMmHo-uenesoro dpuHaHcuposaHus MCX PK Ha 2021-2023
rogbl Mo Hay4yHO-TEXHMYECKoW nporpamme «BbipaboTka TexHomnoruw BeAeHWs OpPraHNYecKoro CenbCKOoro
XO39MCTBA MO BbIPALLMBAHUIO CESTbCKOXO3AWCTBEHHbLIX KynbTyp C  Y4eTOM Crneuudukn pervonHa,
undpposmsauuu n akcnopta» (MPH — BR10764907).
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TOYHOE 3EMJIEAENME KAK NEPCNEKTUBHOE HAMNPABJIEHUE NPOM3BOACTBA
PACTEHMEBOOYECKOM NPOAYKLMUU HA CEBEPE KASAXCTAHA

Comosa C.B. — kaHOuOam c.-X. HayK, crmapuwiul Hay4HbIl compyOHUK nabopamopuu mo4YyHo20 U opaa-
Hu4eckozo 3emnedenus, TOO «Cenbckoxo3slicmeeHHasi onbimHasi cmaHuusi «3ape4yHoe», KocmaHalickas
o6r1.

Tynaes HKO.B. — kaHOudam c.-x. Hayk, 3aeedyrowjuli riabopamopuu MOYHO20 U Opa2aHU4ecKoz20
3emnedenus TOO «CernbckoxosslicmeeHHas onbimHasi cmaHyusi «3apedHoey. Kocmanatickasi 0611.

Tynbkybaesa C.A. — kaHOudam c.-X. Hayk, y4eHbili cekpemapb, TOO «CenbcKkoxo3slicmeeHHasi
onbimHasi cmaHyusi «3ape4yHoe». Kocmanalickasobs, KocmaHatickuli palioH, ¢. 3apeyHoe.

ExkamepuHckass E.M. — dokmop PhD, 3aeedyroujas kagedpol agpoHomuu, KPY um. A.Balimyp-
CbIHO8a.

B cmamebe onucaHbi rnposedeHHble uccriedosaHusi 3a 2018-2020 e2. Ha 6a3e npou3eodCcCmMeeHHO-
rnokazamersbHo20 rosiuzoHa TOO «CXOC «3apedyHoe» Ha OeMoHCmMpayUoOHHOM yyacmke riouw,adbio 3800
2a bbinu npoeedeHbl pabombl Mo 8HEOPEHUK U OUEHKEe 3¢heheKmueHOCMU maKux 3/1eMEeHmMo8 cucmemb!
moY4yHo20 3emriedenusi, Kak rnapasnnenibHoe goxdeHue, dughghepeHyupo8aHHOE BHeceHue ydobpeHul u
cpedcme 3awumsl, KapmupogaHue ypoxalHocmu u Opyaux. BHedpeHue kaxdo20 ariemeHma cucmembl
MmoyYHo20 3emederusi No3gosisiem peasnu3osams bosiee 9KOHOMHOE UCIO0/b308aHUe pecypcos, 3adelicmeo-
B8aHHbIX 8 Ce/lIbCKOX035licmeeHHOM rpoudsodcmee: mpyda, obopydoeaHuss u mMamepuasnos. Ha amom u
OCHOB8bIBaEMCS 3IKOHOMUYEeCcKasi 3¢hghbeKmugHOCMb BHEOPSIEMbIX 3/1eMeHmMo8 Mmo4YHo20 3emsedenus. B
pabome Obiflo UCMOMb308aHO COBPEMEHHOE aHallumu4yecKoe U mexHosio2udeckoe obopydosaHue. bbin
rnpoeedeH aHanu3 u 0b6obweHuUe pesynbmamos Hay4YyHbIX U MPakmu4yeckux uccriedosaHud.

lNodmeepxxdeHa 3aghchekmuBHOCMb MPUMEHEHUS] 3/1eMEeHmMOo8 MOYHO20 3emredenius 8 rpakmuke
xoazsticmea.

bbina docmuzHyma 3skoHomusi 7% enugbocama, 3a cyem OugbghepeHUyupo8aHHO20 BHECEHUS U
omcymcmeus riepepacxoda paboyeli )xudkocmu.

CoenacHO npogedéHHOMY aHasnu3y MosyYeHHbIX OaHHbIX Ha ydacmke b6e3 eHeceHusi y0obpeHul
CcpelOHsis1 ypoxaliHocme cocmasusia 14,1 u/ea, a Ha eapuaHme ¢ eHeceHuem 29 ka/za 8 ¢husu4ECKOM 8ece
ammocghboca — 22,5 u/ea. CnedosamerbHo, npubagka om gHeceHusi y0obpeHuli cocmasuna 8,4 u/za.

Kntouesble criosa: mo4qHoe 3emnedesnue, OUCMaHUUOHHOE 30HOUpPOBaHUEe 3eMiu, CrymHUKO8bIl
CHUMOK, OuhhepeHyUposaHHOe BHECEHUE, MUHEpParibHOe yAobpeHue, 3aCOPEHHOCMb.

HAKTbI EFMHLWINIK KASAKCTAHHbIH CONTYCTIMNHAEN ©CIMAIK LUAPYALUbISbIFbI
OHIMAEPIH ©HAOIPYAIH NEPCMNEKTUBAIbI BAFbITbl PETIHOE
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"2KLLIC. Kocmanali 0b1ibichl.
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Kocmanalti 0bsbichbi.
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ExkamepuHckas E.M. — PhD dokmopsi, agpoHomusi kaghedpachiHbiH MeHzepyuwlici, A.balimypceiHos
ambiHOarbl KOY.

2018-2020 xbindapsi "3apedHoe "ALLUTC" XKLUIC eHdipicmik-kepcemy nonugoHbl basacbiHOa aymarbl
3800 2a demoHCcmpayusnbIK y4ackeciHOe HaKmbl e2iHWIIK XyUecCiHiH Kocaprac Xypeidy, mbiHalmKbiwumap
MeH Kopfay KypandapblH capasian eHeidy, mycimOinikmi kapmara mycipy xeHe 6ackalda anemMeHmmepi
eHei3y xoHe muimliniaiH baranay 6olbiHWa XyMbicmap Xypaizinodi.
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Hakmbi eaiHwinik XyteciHiH apbip anemMeHmiH eHeidy aybii wapyawbiibifbl 6HOIpiCiHe mapmbinFaH
pecypcmapObi: eHbek, xabObikmap MeH Mamepuandapdbl HerypribiM yHeMOi natidanaHyObl iCKe acbipyra
MyMKiHOIiK 6epedi.

Hakmbl eaiHwinikmiH eHeidineeH 35eMeHmmepIHiH 3KOHOMUKarsbiK muimdiniei ocbiFaH He2i30es12eH.
XKymbicbiMbi3da 3amaHayu aHannumuKarsblK XoHe mexHOI02usibIK Xab0bikmap KorndaHbIIok!.

fbinbiMu XxeHe maxipubernik 3epmmeyneplid HemuxenepiH masnday XoeHe Xannbinay Xypaisinodi.
Hakmbi eziHwinik anemeHmmepiH wapyawbinbiK maxipubeciHoe KondaHyObiH muimdiniei pacmandsbi.

CapanaHraH eHei3y XoHe XYMbIC CYUbIKMbIfbIHbIH apmbIK WhifbiHbl 60Mayb! ecebiHeH anugocam-
mbiH 7% yHemOeyeae Ko xemkisindi. XKannel, aemonunom xytenepiH KorimeH 6ackapyMeH carbiCmbIpFaH-
0a KondaHraH Ke30e b6opi MmexaHu3amopObliH maxipubeciHe balinaHbicmbl, an 3nekmpoHOb! backapy
XKytenepi XXabobikmbil 6ackapy ke3iHOe xibepineeH Kamesiep caHbiH azalimaolkbl.

TeiHalmkbiw KondaHbali ydackele arnbiHFaH depekmepee XypeisineeH mandayra celikec opmalwia
eHimMOinik 14,1 u/za Kypadbi, an amMmMoghocmbiH HaKmMbl canmarbl 29 Ke/za bonambiH Hyckada — 22,5 u/za.
OemekK, mbiHalUmKbIW eHai3ydeH myckeH eciMm 8,4 u/za Kypaobi.

TyliiHOi ce3dep: Hakmbl e2iHWIniK, xepdi KawbIKMbIKMaH CyHainey, CriymHUKMIK cypem, capalnaHfraH
eHei3y, MuHepasidbl mbiHalmKbIw, apamuwer bacy.

PRECISION AGRICULTURE AS A PROMISING DIRECTION
OF CROP PRODUCTION IN THE NORTH OF KAZAKHSTAN

Somova S.V. — Candidate of Agricultural Sciences, Senior Researcher at the Laboratory of Precision
and Organic Agriculture, «Agricultural experimental station «Zarechnoye» LLP, Kostanai region.

Tulaev Y.V. — candidate of agricultural sciences, head of the laboratory of precision and organic
agriculture, «Agricultural experimental station «Zarechnoye» LLP, Kostanai region.

Tulkubaeva S.A. — candidate of agricultural sciences, scientific secretary, «Agricultural experimental
station «Zarechnoye» LLP, Kostanai region.

Ekaterinskaya E.M. — PhD, Head of the Department of Agronomy, A.Baytrsynov KRU.

The article runs about the research carried out from 2018 to 2020. on the basis of the production and
demonstration landfill of LLP "SHOS "Zarechnoye" on a demonstration site of 3800 hectares, work was done
on the introduction and evaluation of the effectiveness of such elements of the precision farming system as
parallel driving, differentiated application of fertilizers and protective equipment, yield mapping and others.
Theimplementation of each element of the precision farming system makes it possible to realize a more
economical use of the resources involved in the agricultural production: labor, equipment and materials. The
economic efficiency of the introduced elements of precision farmingis based on it. Modern analytical and
technological equipment was used. The analysis and generalization of the results of scientific and practical
research was carried out. The effectiveness of the use of precision farming elements in the practice of
farming has been confirmed.

Savings of 7% of glyphosate were achieved due to the differentiated application and the absence of
overspending of the working fluid.

According to the analysis of the data obtained on the site without fertilization, the average yield was
14.1 ¢ /ha, and on the version with introducing 29 kg / ha in the physical weight of ammophos — 22.5 ¢ /ha.
Consequently, the increase from the application of fertilizers amounted to 8.4 c/ha.

Key words: precision agriculture, remote sensing of the Earth, satellite image, differentiated applica-
tion, mineral fertilizer, contamination.

BBeaeHue.

Cncrtema TOYHOIO 3emnefenust He SBMSEeTCH XEeCTKO OrpaHudeHHbIM Habopom paspaboTaHHbIX
METOAMK N TEXHUYECKUX CPeacTs, a, B OOmMblUen CTeneHn BbipaxaeTca B Buae obuien koHuenumn, 6asu-
pYIOLLENCA Ha NPUMEHEHUWN TEXHOMOMMW CNyTHUKOBOro nosuuuoHupoBaHusa (GPS), reovHdopMaLoHHbIX
cuctem (GIS), TouHOro kapTorpacupoBaHus nonen u ap.

MpocTpaHCTBEHHO-BPEMEHHas HeOQHOPOAHOCTb Cpedbl 00UTaHWA pacTeHUn W, Kak criecTBue, He-
OOHOPOAHOCTbL NOCEBOB U NPOAYKTUBHOCTW, @ TakkKe KOMIMIEKCHas OoueHKa 3TUX fnokasaTenen, ABMsoTCs
OCHOBHbIMM NpobriemMamy TOHYHOTO 3emreaenusi.

Beicokasi cteneHb BapvabenbHOCTU MoyBbl U (PM3NOMNOrMYECKOrO COCTOSIHUSA MOCEBOB, aKTMBHOCTU
MUWKPOOPraHM3MOB, Hannune naTeHTHbIX PaKTOpPOB, HEBO3MOXHOCTb TOYHOIO NPeAcKa3aHus KNnMMaTuyeckux
N METEOpONIOMMYECKNX YCMOBUW, a Takke TPYAHOCTU yyeTa ApyrMx PakTopoB, OKa3biBaloLWMX 3HA4YMMOe
BO3JENCTBME Ha arpoueHo3, MNpMBOAAT K HeOOXOAMMOCTU MPUMMEHEHUS BEPOATHOCTHO-CTATUCTUYECKUX
METOAOB BO BCEX acnektax AesTeNnbHOCTW, CBA3aHHOW C U3y4YeHWeM, MPOrHO3MpPOBaHUEM W MPUHATMEM
yrnpaBneH4Yeckux peLleHnin B To4HoM 3emnegenum [1, c. 115].
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Kak nokasbiBaeT npakTuka, BHeApPEeHNe AaHHOW TEXHONOormM obellaeT peBoNoLMOHHbIE NpeobpasoBa-
HUA B CENbCKOM XO35IMCTBE, TaK KakK 3HAYUTENbHO MOBbIWAaeT 3(heKTMBHOCTL MPOU3BOACTBA, yny4llas
NPOnN3BOAMTENBHOCTb, Ka4eCTBO NPOAYKLUUKN, peHTabenbHOCTb, OXpaHy OKpyXatoLwen cpefpbl, YTO B KOHeu-
HOM MTOre NOAHMMAET He TOMbKO KyrbTypy NPOU3BOACTBA, HO U CNOCOOCTBYET Pa3BUTUIO CEMbCKUX PariOHOB
B Uenom [2, c. 6].

MpakTuka BedeHusi cenbckoro xosanctea B KasaxcTtaHe nokasbiBaeT HeOOXOOUMOCTb BHELPEHUS
NPOrpeCcCUBHbIX TEXHOMOIMIN, NPU3HAHHbIX U YCMELIHO NMPUMEHSEMbIX BO BCEM MUPE, HOOHU 10 CUX NOp He
nonyyunu B KasaxctaHe JOMKHOrO BHUMAHWS U pa3BUTUS.

Moatomy cerogHs akTyanbHa npobnema nepexoda arpapHoOro CekTtopa rocygapcTBa Ha HOBbIV
YPOBEHb MyTEM BHEAPEHUS IKOHOMMWYHBLIX MEPCMNEKTUBHBLIX TEXHOJOMMIA, CMOCOOCTBYHOLIMX MOBBILLEHUIO
MOYBEHHOrO Nnogopoaus n obecneyeHnto cTabunbHbIX YpOXKaeB NpyM MMHUMAarbHbIX 3aTpaTtax.

Tak paspaboTtaHHble paHee ydeHbiMM KocTaHaMcKoro Hay4HO-MCCNeaoBaTernbCKOro WHCTUTYTA
CenbCKOro xo3sancTea 3emneaenust 3ananu nnowanb 1,6 mnH. ra no KocraHarickon obnactu B 2017 r. MNpwu
3TOM [anbHenllee yBenu4eHne npon3BOaUTENBHOCTU U 3(PEPEKTUBHOCTM BHEAPEHMEM COBPEMEHHbIX
TexHonorun [3, c. 100].

Mporpecc coBpeMEHHbIX TEXHOMOrMM CNOCOBCTBYET MOMYYEHUIO MaKCUMarnbHbIX YpOXaeB Npu MUHK-
ManbHOM HeraTMBHOM BO3[ENCTBUM Ha 3KOMOrMio Grarogaps co3gaHuio Hanbonee GnaronpUSITHbIX YCITOBUIA
0N pasBuUTUS pacTeHUI.

OfHom 13 Takmx NepcrnekTUBHbIX TEXHOMOrMIN ABNAETCH TEXHOMOrMsS TOYHOro 3emnenenus.

[MpuMeHeHMe TexHONorMM TOYHOro 3emredenvst npuobpetaeT Bce Oonbluee pacrnpocTpaHeHue u
3HaMEHyeT NepPexof Ha HOBbIN TEXHOMOMMYECKUIA YPOBEHb MPON3BOACTBA NPOAYKLUUN pacTEHNEBOACTBA.

Llenb TO4HOro 3emnepenus 3akn4yaeTca B 00paboTke Moner Ha OCHOBE y4veTa MnoTpebHocTen
BO34ErbIBAaEMbIX KyNbTyp, KOTOpblE OMNpPeAenstoTCAd COBPEMEHHBIMU MHMOPMALMOHHBIMU TEXHOOTUSIMMU,
BKITIOYas a3pOKOCMMUYECKYI0 CbeMKy. [1pyM 3TOM Ha pasnuyHbIX yyacTkax nomns npoucxogut guddepeH-
umauusa cpencts Bos3gencteus, obecneymBarollas MakcMmanbHy0 3EKTUBHOCTE NMPU HE3HAYMTESBHOM
HaHeceHUn Bpeaa oKpyXatoLlen cpefe U yMeHbLUEHUN pacxo40BaHUA UCMonNb3yeMbix cpeacTs [4, c. 3.

OcHoBHble 3agauu:

1. C6op u aktyanusaums 6a3 [gaHHbIX, UCMOMb3yEMbIX B KOCMWYECKOM 30HAMPOBAHUN U TOYHOM
3emnegenuu.

2. dopMmpoBaHMe MoAenu ynpaBreHus Npou3BOACTBA pacTEHMEBOOYECKOW MPOAYKLMM Ha OCHOBE
NCMNOMb30BaHNs MogeNen Nogopoans, Modenen ynpasneHnsi NpoayKTMBHOCTBIO BuoueHosa, MTMC-texHono-
rn, 6a3bl gaHHbIX «BigDatay, MOHWTOpPWHIa pas3BuTUS pacTeHui, co3gaHne KapT MIogopoAnS U NPOAYKTUB-
HOCTM nonsi.

3. lNpoBegeHve npoun3BOACTBEHHOW MPOBEPKM WM BHegpeHne B 0a30BbiIX M OMbITHbIX XO3AWCTBax
pa3paboTaHHbIX ANEMEHTOB N TEXHUYECKMX PELLUEHNA CUCTEMbI TOYHOIO 3EMeaenus.

Cncrtema HayyHOro NMOHMMaHusA TOYHOrO 3eMiedenus OCHOBLIBAETCA Ha WHGopMauuM O Hanuyum
HepaBHOMEPHOro MNoAOPOANA B rpaHULax KOHKpeTHoro nons. OueHka u OeTeKTUpOBaHWE Takon HepaBHO-
MEPHOCTN onpefenseTca HOBEMLWMMUN TEXHONOMMAMU, B YaCTHOCTU, CUCTEMOM rnobansHOro No3nLMOHUPO-
BaHua (GPS, INOHACC), cneunanbHbIMM gaTymMkaMmu, aspodo- 1 CyTHUKOBBIMU CHUMKaMW, a TaKkke cne-
umnaneHo pa3paboTaHHbIMU AN arpapHOro MeHeXMeHTa nporpaMmamMu. IonyyeHHsble AaHHbIE UCMONb3YHT
C Uenbl NMaHMpoBaHUSA MOCEBHLIX pPaboT, onpefeneHus 003 BHOCMMbIX YAOOpEeHWi M NecTuuuaos,
COCTaBMEeHMs TOYHOMo NPOrHo3a ypoXXanHOCTU U 3KOHOMUYECKOro nnaHnposaHus [5, c. 142].

Bnarogaps TodHOMY 3emnegenuio nosbiwaeTcs 3MEKTUBHOCTE M MYHKTYanbHOCTb BbINOMHEHNS
BCEX arpoOTEXHWYECKMX MpPMEMOB: 0OOpaboTKM MOYBbLI, MOCEBA, XMMMWYECKOTO OMPbICKMBAHUSA, BHECEHWUS
yoobpeHnn n yoopku.

VMcnonb3oBaHue cncteMbl aBTOMAaTUYECKOTrO BOXOEHMS MPU NoceBe MO3BOMSET MakCumarnbHO COKpa-
TUTb OFPEXM Ha NPOXOAAXx arperaTtoB, CHU3UTb NEPEKPbITUS CMEXHbIX MPOXOL0B MPW OMPbLICKUBAHUKN, KOHTPO-
nupyeT BHeCeHWe nectuunaos. Takke 3KOHOMWUTCSA TOMMMBO, CEMEHa, CpeacTsa 3awntbl U yaobpexus. A
BCE 3TO MOXET UCNONb30BaTbCA MPY MOMHOM OTCYTCTBUMMHTEPHETA Ha none. ABTomMaTuyeckoe perynmpo-
BaHME CEeKUWUA ONpbICKMBATENHA «BKM.-OTKM.» WUCKMOYAET BEPOATHOCTb MEPEKPbITUS CMEXHbIX PSAOB, YTO
cnocobCTBYET SKOHOMHOMY pacxody XMMUYECKUX NpenapaTtoB.

MaTtepuanbi u meToabl UccrnegoBaHus

B 2018-2020 rr. B TOO «CXOC «3ape4yHoe» nNpoBOANNUCh nccrnegosanusa no anddepeHumposaHHoON
repovumaHo ob6paboTke COPHOWM pacTUTENbHOCTW. BbINO yCTaHOBMEHO, YTO KavyeCcTBEHHAs OLEHKa 3aco-
PEHHOCTU MONen AaeT OLWYTMMYI 3KOHOMUIO CPEACTB 3alunThl U AeHer. [ns BHegpeHWs 3NIEMEHTOB TOYHOIO
3emriegenus ucnonb3oBancsa onpbickuBaTtens «pkoH Odup 4730», OCHALLEHHbLI CUCTEMOW aBTOMWUIOTK-
poBaHus1, MoceBHOM kommnnekc «Bourgault» ¢ cuctemon «ArpoHaBuratop-lozatop», kombanH John Deere ¢
GPS-npuemHukom.

Pe3ynbTaTtbl uccnegoBaHum

B pesynbTate npogenaHHbIX OMbITOB BbISABMEHO CYLLECTBEHHOE YBENMYEHME NNHUIA NepeceyeHns npu
NCNONb30BaHUN PYYHOro YMpasfeHnsa MalumHon. Vcnonb3oBaHve CUCTEMbl aBTOMaTUYECKOro BOXAEHUA

81



AYbIJNIWWAPYALLBIIBIK FblJIbIMOAPDI CENbCKOXO3ANUCTBEHHBLIE HAYKU

MO3BONNIO CHU3WUTb KOMWYECTBO MNEPEKPbITUWA, YBENWYUTb TOYHOCTb ABWXEHWS arperata no SIMHUAM ©
YNyYLWnTb ero Npon3BoanTENbHOCTb (PUCYHOK 1).

PlﬂcyHOK 1 — Ucnonb3oBaHune cuctembl napannenbHOro BOXaeHua

Takum o6pasom, BGbina JoCcTUrHyTa 3koHoMUsA 7% rnmdocaTa, 3a cyeT anddepeHUnpoBaHHOIO BHe-
CeHVsa 1 OTCYTCTBMA nepepacxoda paboyen Xnakoctu. B Lenom ctont oTMeTUTb, YTO NPY UCMONb30BaHUU
CMUCTEM aBTOMWIOT B CPABHEHMM C PYyYHbIM yrNpaBfieHMeM BCE 3aBUCUT OT OMbiTa MexaHu3aTopa, npy 9ToM
3NIEKTPOHHbIE CUCTEMbI YMNPaBEHUs] COKPALLAlOT KONIMYECTBO OLIMOOK [OMyCKaemblX Mpu ynpaBreHuu
TEXHUKOWN.

PaboTta no gaHHom TexHonmorum npegycmatpuBaeT NpoBedeHMe NpeaBapuUTENbHOMO Typa arpoxXumu-
Yyeckoro obcnegoBaHus U opopmMneHns kapT obecne4YeHHOCT NoYBbl OCHOBHBIMW 3NIEMEHTaMN NUTaHus, ¢
YEeTKO YKa3aHHbIM UX CoAep)XaHMEM Ha JaHHOM 3fieMeHTapHOM yyacTke (25 ra). AHanu3 cobpaHHon nHop-
MaLMM Ha OCHOBaHUW KapTUPOBaHMS NOMen C ucrnonb3oBaHvem GPS-npuemMHuka nNpoBOAUTCSI COOTBETCT-
BYHOLLUMMM MporpamMmmamMu, No3BOSSOWLMMN NePBOHAYanbHO NPOBECTU pacyeT 403 BHOCUMbIX MUHEParbHbIX
yaobpeHuii nog NnaHUpyembld ypoxan Ha KaxaoM yyacTke Morns, a 3aTeM paccyuTatb UX B PU3M4ECKOM
Bece. Takve nporpaMmmMbl CO3[al0T KapTy-3afjaHve Ana AuddepeHUMpoBaHHOrO BHeCceHus yaobpeHui.
3aTeMm oOHa nepeHocUTCH C HocuTens MWHopMauuy B OOPTOBOM KOMMbIOTEP CENbCKOXO3AWCTBEHHON
TEXHWKW, OcHaLLleHHon GPS-npneMHnkom (pUcyHok 2).

3apanve gna auddepeHLMpPOBaHHOrO BHECEHWUA Y00 peHnin
Mone Ne133 N\

0 250 500 750 1000 M
L EE— ES—

[o3a BHecenns yaobpenuin B HU3NHECKOM Bece, Kr/ra
10 kr/ra 3 19 kr/ra B8 29 kr/ra B8 38 kr/ra

PucyHok 2 — NMone Ne133, TOO «CXOC «3apeyHoe», 2020 r.

Ha paHHOM pucyHke norne pasbuTo Ha 3neMeHTapHble yyYacTku nnowlagbio 25 ra, ons BHECEeHUsi
doccopHoro ynobperus.

OundbdepeHunpoBaHHoe BHeceHWe YyaoOpeHui crnocobCTBYET 3JKOHOMHOMY PacxOAy BHOCUMBIX
yaobpeHun. YaobpeHus BHocAaTcs AvddepeHUMpoBaHHO Ha OCHOBE KapTbl MpeanucaHus ¢ NpuBA3KOM No

82



AYbIJNIWWAPYALLBIIBIK FblJIbIMOAPDI CENbCKOXO3ANUCTBEHHBLIE HAYKU

KoopavHaTam, NofyYeHHOW Ha OCHOBE OLIEHKW COAEpXXaHUs 3MeMEHTOB MUTaHWs B MoyBe, NiaHupyemomn
YPOXanHOCTW M aHanunsa npeablgyLmnx ypoxKaes, a Takke nporpamMmmbl N0 NPUMEHEHW0 yaobpeHui, kotopas
MOXeT HaxoauTbes B 6ase gaHHbIX. [1o utoram anddepeHUMpoBaHHOTO BHECEHUS (DOCHOPHbBIX yA0BpeHun
Bbina BbisiBNeHa aKoHOMUSA 25% MuHepanbHbIX YyA0OpeHnn.

B TOO «CXOC «3ape4dHoe» B npoLecce BeretauMum NpoBOSUNUCH HabMAeHWUs C NPUMEHEHUEM
ONCTaHLMOHHOIO 30HAUPOBAHUA 3eMrn N0 AaHHBIM KOCMUYECKUX CHUMKOB. C y4&TOM NONyYeHHbIX onepa-
TUBHbIX JaHHbIX NPOBEAEH HA3eMHbIN KOHTPOSb.

Mocne npoBeaeHMs NOCEBHbIX PaboT CHMMKWM CO CMyTHMKA C UHOEKCOM BereTauum Cbirpanu Hemarlo-
Ba)KHYIO POfib Ha 3Tane BCXOXeCTu pacTeHni. OHWM NO3BOMMMKN pacCMOTpPeTb YPOBEHb MOTEPb PACTEHWUA U
onpedenuTb NOTPeBGHOCTb B NOACEBE TOrO UMW MHOMO Nofs, T.K. B Mepuog NpoBedeHUs NOCEBHOW HEKOTOPbIe
yyacTKn nonev UMenu MOHMKEHUS C BbICOKMM YBMaXHEHWeM, 4YTO He MO3BONANO MocesTb MX B AOHM
OCHOBHOTIO MoceBa (PUCYHOK 3).

Huakas seretauma Beicokana O6naka §

CkpbITb BereTauvo = 20 nroHs =

PucyHok 3 — lNMycTble y4acTku € OTCyTCTBMEM BereTupytoLlen buomaccsl,
Tpebytowwme HazeMHoro MoHutTopuHra, TOO «CXOC «3ape4vHoey, 2020 r.

Ha NDVI-cHuMKe (CnyTHUKOBLIN CHUMOK cO criyTHuKa Satellit 2, nonyyeHHbI ¢ pecypca One Soil, gata
cHuMmka — 20 umioHs) nona Ne 56 pucyHka 3 ykasaHbl Yy4acTkW, KOTOpble OblM JOCesiHbl BMOCNEeacTBUM
aHanusa nNpeAcTaBneHHbIX AaHHbIX CHYMKOB.

Ha cnepgyowem aTane uccrnegoBaHui bbina ycTaHOBMEHa YPOXXaNHOCTb Ha KOHTPOSbHbIX 3NeMeHTap-
HbIX y4acTKax nonemn ¢ NOMOLLbI0 CUCTEMbI KAPTUPOBaHUS YpoxXanHocTM kombanHa John Deere.

[na onpegenexHns ypoxxanHOCTU Npy ABMXKEHUM kombBaHa NpuMeHsIoT cneumansHoe obopyaosaHue,
oTpaalolllee nokasaTenu ypoxamHOCTM, BNaXHOCTU U Macchbl cobpaHHOro 3epHa u obpaboTaHHOM nnowa-
an. GPS-nprvemHMK ycTaHaBnuBaeT KoopAuHaTbl KomMGaviHa Ha none, KOTopble 3anucbiBalOTCA BMECTe C
curHanamy AaTYMKOB YPOXXaMHOCTWU 3epHa, vepe3 onpeneneHHble NpoMexyTkM BpemeHu. KomnbioTepHas
obpaboTka AaHHbIX co34aeT AeTallbHyl NPOCTPaHCTBEHHO OPUEHTUMPOBAHHYIO KapTy YPOXXaWHOCTK yOpaH-
HOrO Monsi C BbiAENEHHbIMW OMNpederieHHbIM LBETOM y4acTKamu, pasnMyalrwuMucs no YpOXanHOCTU.
KapTupoBaHue noner NpoBoANTCS crneLmanbHbIMU MHOTOMYHKLMOHAMNBHBIMW KOMMbIOTEPHBIMW MporpaMmma-
MU. CUCTEMON KapTUPOBAHUSA ypoXXanmHOCTU KombGamHa JohnDeere co3galoTcsi kapTbl YPOXaAWMHOCTW, Ha
OCHOBE KOTOPbIX OCYLLECTBMNSAETCACPAaBHEHNE Pa3NIUYHbIX BapNaHTOB BHECEHUSA YAOOPEHN.

o 50 100m
]

" -10,0 - 15,0 20,0 - 25,0+ 30,0 - 30,4
YpoxanHocTL, Wra 150 - 20,0 - 25,0 - 30,0

'y

PucyHok 4 — YpoxaHOCTb Ha KOHTPOSLHOM 3areMeHTapHoM yyacTke rnons Ne 104-106
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Ha pucyHke 4 oT4ETNNBO BUAHO, YTO Ha KOHTPOSIbHOM BapuaHTe BONbLUMHCTBO 3MEMEHTapPHbIX TOYEK
Yy4€Ta OKpaLLEeHO B OpaHXeBble M KpacHble LiBeTa, YTO COOTBETCTBYET YPOXaNHOCTU B npegenax ot 5 go 15
u/ra, B TO BpeEMS Kak Ha BapuaHTe C BHECEHMEM yOoBpeHun pacrnonoXeHO MHOXECTBO TOYEK C 3eSEHOW
OKpacKoW, YTO COOTBETCTBYET ypoxato Bbiwe 20 u/ra. Npu 3aToM cnegyeT OTMETUTb OTYETNMBbLIE FPaHuULbI
MexXay BapvaHTamMuM U pPaBHOMEPHOCTb OKpacku BHYTpW nonuroHoB. CornacHo npoBeféHHOMY aHanuay
Nosny4YeHHbIX OaHHbLIX Ha y4acTke 6e3 BHeCeHUs yaoOpeHui cpefHss ypoxanHocTb coctaBuna 14,1 u/ra, a
Ha BapuaHTe ¢ BHeceHueM 29 kr/ra B pmsmdeckom Bece ammocdpoca — 22,5 u/ra. CnegoBaTensHo, npubaska
OT BHeceHus ygobpeHun coctasuna 8,4 u/ra.

3aknroyeHune

[MpoBefeHHbIE UCCrefoBaHUSA MO3BOMAT cAenaTtb criegyrowme BbiBodbl — AnddepeHumMpoBaHHOe
BHECEHME MMHeparbHbIX yOoobpeHui noceBHbIM kommnrekcoM «Bourgaulty ¢ cuctemon «ArpoHasuratop-
[osaTop» NO3BONUIIO CIKOHOMMUTBL MUHEparnbHoe yaobpeHne (ammodoc) Ha 25 % 1 NOBLICUTE YPOXKaANHOCTb
3epHOBbIX Ha 21%.

Cuctema TOYHOro 3emnenenusi cnocobCTBYET COKPALLEHUIO PacXxodoB, MOBLILLEHUIO YPOXaMHOCTU U
KayecTBa NpoayKUUM, MUHUMMU3ALUN HETATUBHOMO BAMSIHUS HA OKPYXKAaIOLWYIO cpeay, YNyylleHno kayecTea
NOCEBHbIX MroLaaen, KOHTPOMIO YypoXasi, COCTaBMEHMIO pasHbiX TUMOB KapT MOMEN C yBEMNUYEHHbIM
OnanasoHOM BU3yamnbHbIX BO3MOXHOCTEW, ONpeaeneHnto y4acTKoB NoYB AN COCTaBfeHUs1 TOYHOW HOPMbI
yaobpeHusi.

CtaTbsa noAroToBrieHa B pamkax nporpammHo-Lenesoro gpuHaHcnpoaHna MCX PK Ha 2021-2023
rogbl MO Hay4yHO-TEXHWMYECKOM nporpamme «PaspaboTka u HayyHoe OOOCHOBaHUE TEXHUYECKUX U
TEXHOMOIMYECKMX NapaMeTpoB [Afi ajanTauuMyM TEXHOMOTMMM KOCMMYECKOTO 30HAMPOBAHUS U TOYHOTO
3emriegenus nog aktyanbHble NMPOU3BOACTBEHHbIE 3agayvn cyobekToB AlK n dhopmmpoBaHme He0bXoanmomn
ang atoro pedepeHTHOM 6a3bl gaHHbIX» (MPH — BR10865093).
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POCT U PA3BBUTUE MONOOHAKA NOWAJEN KA3AXCKOM NOPOAbI
TUNA XXABE U UX TOMECEW B TABYHHOM KOHEBOLACTBE

Ulapanamoe T.C. — maaucmp CefbCKOX03[lCMBEHHbIX HayK, obydarowjulics 8 OOKmopaHmype rno
crneyuansHocmu D132 — JKueomHoeodcmeo, Kasaxckuli aspomexHudeckul yHusepcumem UMEHU
C. Celigpynnuna, 2. Hyp-Cynma-.

AcaHbaeg T.lL. — kaHOuOam CerfbCKOX035lCMBEHHbIX HayK, OoueHm Kaghedpbl 300mexHoo2uu,
eeHemuku u cenekyuu, Topateabipos yHusepcumem, . [lasnodap.

lllayeHoe C.K. — QoKmop cenbCKOX035UCMBEHHbIX HayK, rpogeccop kaghedpbl mexHonoauu npous-
sodcmea u nepepabomku npodykmos xusomHoeodcmea, Kasaxckulli agpomexHuUYeckull yHusepcumem
umeHu C. CeldpynnuHa, e. Hyp-Cynma-.
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AkurnibxaHoe P.P. — kaHOudam eemepuHapHbIX Hayk, npogheccop kaghedpbl 300mMexHO02uU, 2eHe-
muku u cenekuuu, Topalebipos yHueepcumem, 2. [lasnodap.

B daHHOU cmambe Uu3roxeHbl pe3yrnbmamsbl uccriedogaHusi ocobeHHocmel pocma u passumusi
Moso0HsiKa Ka3axckol nopodsl muna xabe (KXK) u Hosoanmalticko-kasaxckux romecel I-nokoneHus (HA x
KXX) e ycrnosusix Kpyano2odogoeo nacmbuwHo-mebeHe8oHHO20 coOepkaHUsi 8 Ce8epo-80CMOYHOU Yacmu
Kasaxcmara. Mo pesynbsmamam uccredogaHusi ycmaHO8/1eHO, 4Ymo romMecHble xepebsma (HA x KXK)
poxx0aromcesi HECKOMLKO KpyrHee. Tak, xueasi Macca 3-x OHe8HbIX xepebyukos 8 cpedHem cocmasurna 46,5
Ke, a y KobbInok 44,72, Ymo 8 cpasHeHUU C xepebsimaMu-ceepcmHuKkamMu Kasaxckol rnopodbl muna xabe
cocmaerisem, coomeemcmeeHHO y xepebyukoe Ha 2,3ke, U y Kobbliiok Ha 1,3 k2. OmmeyeHHoe ripe-
socxodcmeo rnomecHsbix xepebsm (HA x KXK) nabnrodaemcsa Ha npomsikeHUU ecez2o nepuoda uccredosa-
Husl. AHanoeuyHass meHOeHyusi Habrrodaemcecs U Mo USMEHEHUSIM JUHeUHbIX pasMeposmesna XU8OMHbIX.
Tak, 8 so3pacme 6-mu Mmecsiues, 8 cpedHeM, NMPesocxodcmeo IUHEUHbIX pasMeposy MOMECHbLIX Xepebsim
(HA x K)XK) cocmaeuno: no ebicome xonke Ha 1,9-1,1 cm; no kocou OnuHe mynoesuwa Ha 8,0-7,9 cm; rno
obxeamy epydu Ha 4,8-4,3 cm u no obxeamy nssicmu Ha 2,2-2,1 cm.

Knodesble cnosa: kasaxckas nowadb mura xabe, HogoaimauliCKO-Ka3axckue rnoMecu, xueas macca,
rpomepbi mesna, UHOEKCbl MesioCIoXeHUS, POCM U pa3sumue Xxepebsim.

GROWTH AND DEVELOPMENT OF YOUNG HORSES OF KAZAKH BREED
LIKE JABE AND THEIR CROSSBREEDS IN HERD HORSE BREEDING

Sharapatov T.S. — Master of Agricultural Sciences, a doctoral student in the specialty D132 — Animal
Breeding, S.Seifullin Kazakh Agro Technical University, Nur-Sultancity.

Asanbayev T.Sh. — Candidate of Agricultural Sciences, Associate Professor of the Department of
Zootechnology, Genetics and Selective Breeding, Toraigyrov University, Pavlodar city.

Shauenov S.K. — Doctor of Agricultural Sciences, Professor of the Department of Technology of Pro-
duction and Processing of Animal Products, S.Seifullin Kazakh Agro Technical University, Nur-Sultan city.

Akilzhanov R.R. — Candidate of Veterinary Sciences, Professor of the Department of Zootechnology,
Genetics and Selective Breeding, Toraigyrov University, Pavlodar city.

This article presents the results of a study of the features of growth and development of young kazakh
breeds of the jabe (KJ) type and new altai-kazakh crossbreeds of the I-generation (NA x KJ) in the conditions
of year-round pasture-breeding in the north-eastern part of Kazakhstan. According to the results of the study,
it was found that crossbred foals (NA x KJ) are born slightly larger. So, the live body weight of 3-day-old male
foals averaged 46.5 kg, and in female foals 44.7 kg, which, in comparison with foals of the same age as the
kazakh breed of the jabe type, the superiority is, respectively, in male foalsby 2.3 kg, and in female foals by
1.3 kg. The existing superiority of crossbred foals (NA x KJ) is observed throughout the entire study period. A
similar trend is observed for changes in the linear dimensions of the body of animals. So, at the age of 6
months, on average, the superiority of linear sizes in crossbred foals (NA x KJ) was: at the height of the
withers by 1.9-1.1 cm; along the oblique length of the trunk by 8.0-7.9 cm; along the chest circumference by
4.8-4.3 cm and along the pastern circumference by 2.2-2.1 cm.

Keywords: kazakh horse of the jabe type, novoaltaysk-kazakh crossbreeds, live body weight, body
measurements, physique indices, growth and development of foals.

TABbIHObI XblJTKbl LUAPYALLBbIbIFbIHOA KA3AKTbIH XXABE
TUNTI XbIJKbl T¥KbIMbI X)XOHE BYOAH TONAEPIHIH ©CIMN-XETYI

Llapanamoe T.C. — C.CelbynnuH ambiHOarbl Kasak azpomexHukarsnbiK yHusepcumemi, D132 — man
wapyauwbliibifbl MamaHObiFbl bolibiIHWa OokmopaHmypada biniM anyuwibl, ayblil WwapyawbifibIK fblibiIMOapbI-
HbiH Mazucmpi, Hyp-CynmaH K.

AcaHbaes T.ll. — Topalfbipog yHusepcumemi, 300mMexHOI02usl, 2EHEMUKa XoHe ceneKkyus kageo-
pacbiHbIH O0UeHMI, ayblil WapyawbibiK fbiibiMOapbiHbIH kKaHOUGamsl, [Nasnodap K.

lllayeHos C.K. — C.CelicpynnuH ambiHOarbl Ka3ak azpomexHukasbiK yHusepcumemi, Man wapyawbi-
1bIFbl ©HIMOepiH eHOIpy XoHe eHOey mexHOoroausi KaghedpachiHbIH MPOECcCopsbl, aybin wapyawbiibiK
FbinibiMOapbiHbIH Ookmopsl, Hyp-CyrimaH K.

AkunbxaHoe P.P. — Topalfbipoe yHugepcumemi, 300mexHOo2us, 2eHemuKa XoHe ceflekyust
KaghbedpachiHbIH rpogheccopsbi, Mandapicepik FblfibiMOapbIHbIH KaHOUOamsl, [1asrnodap K.

byn makanada KasakcmaHHbIH conmycmik-ulbifbic 6eri2iHoe bl 60Ubi XalblibIMObIK 9pi mebeHdiK

ycmay xardalibiH0a KasakmbiH xabe munmi (KXK) xeHe I-ypnak 6ydaHOapbiHbIH Hogoanmadlsbik-kasak (HA
x KXX) mendepiHiH ecin-xeminy epekwesnikmepiH 3epmmey Homuxernepi basiHOanraH. 3epmmey Homuxe-
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nepi 6olbiHwa (HA x K)XX) 6ydaH KyribiHOapk! bipwama yrikeH 60ribin mybinambsiHObIFbI aHbIKmManobl. COHbI-
MmeH, 3 KyHOIK epKeK KyrbiIHOapbiHbIH Mipi canmvarbl opma ecerineH 46,5 ke, an yprawbi KynbiHOapda 44,7 k2
Kypaodhbi, byn KkasakmblH xobe munmi KyfibiIHOapbIMeH carnbiCmbipraHda, epKeK KyrbiHdapb! colikeciHwe 2,3
Ke-fa, an yprawbl KynbiHOapbel 1,3 Ke-raxxorapbl 60510b1, 6ynapmbiKWbinbiKk 3epmmeydiH 6apribiK Ke3eHiHOe
batikandbl. YKcac meHOeHyus xaHyapnap 0eHe esnwemoepiHiH e3zepyimeH de batikanadbl. CoHbIMeH, 6 ali
xacbiHOa, opma ecernneH, (HA x KXK) 6ydaH KynbiHOapbideHe ernuwemOepdiH apmbiKWbibifbl Kenecioel
Kypalbl: 6uikmiei 6olbiHwa 1,9-1,1 cMm-ee; mynfaHbIH Kuraw y3biHObIfbl 6olbiHWa 8,0-7,9 cm-ze; Keyde
opambl bolibiHWa 4,8-4,3 cm-2e xeHe XiniHwik opambl 6olbiHwa 2,2-2,1 cm-2e.

TyliHOi ce3dep: KasakmbiH xabe murnmi XblIKbICbl, HO80anmMalsbik-Kka3aK 6ydaHOapbl, mipidel
canmarbl, 0eHe enuwemdepi, deHe 6imim uHOekcmepi, KyrbIHOapdblH 6cin-xeminyi.

BBeneHune. B TabyHHbIX yCrOBMAX COAepXaHWsl, pOCT M pasBUTME MOMOAHSKa nowagen 3aBuUCAT B
fonbLuen CTENEeHN OT KNMMaTUYEeCKUX U KOPMOBbIX YCIOBUW OTAENbHOrO roga, a Takke OT YPOBHS Cenek-
LMOHHOW paboTbl U NacToULLHO-KopMoBoN 6a3bl xo3ancTea [1].

Y nowapen no CpaBHEHUO C OPYTMMU CenbCKOXO3ANCTBEHHBIMU XUBOTHBIMM, Noxanyn, Hanbonee
pes3Kko BblpaXkeHa BO3pacTHasd U3MEHYMBOCTb aKkcTepbepa. OHa, T.e. Bo3pacTHas M3MEeHYMBOCTb AKCTepbepa
obycnosnueBaeTcs OOMbLUOW HEPaBHOMEPHOCTbLIO pPOCTa WM Pas3BUTUSA JKMBOTHbIX B 3MOPMOHANbHBIA U
nocTtambpuoHanbHbIv nepuogbl [2, c. 303].

M3BeCcTHO, YTO MpU pasHbiX YCNOBMAX M MeToAax BblpallMBaHMA nowaau pasHbiX Nopop pactyT U
pa3BuBaloTCA HeogmHakoBo. YKepebsita 3aBOACKMX MNOPOA B YCIOBUSAX MOJTHOLEHHOTO KOPMITEHWUST pacTyT Mo
3aTyxatloLLen KpMBOW, aB YCroBusix TabyHHOro KOHEBOACTBA, Npy NacTomLHO-TeGEHEBOYHOM CoAepKaHuW,
MOJIOOHSIK B COOTBETCTBUM C CE30HHOM OOecneyeHHOCTbI0 KOpMamu pasBuBaeTcd ckaykoobpasHo. B
BECEHHME MEeCALbl XW3HW, Korga epebsTta OOBOMbCTBYOTCA MATEPUHCKMM MOJIOKOM M MONOAOW COYHON
pacTUTENBHOCTBIO, OHW pacTyT bonee MHTEHCMBHO. B neproapl ke CKygHOro KOPMITEHNs (3UMHME MecsLbl)
NX POCT HAOBOPOT 3aepKMBaETCA, a MHOrAa 1 COBCEM NpuocTaHaBnueaeTca [3, . 42].

CkaykoobpasHas pUTMMKa pocTa MOSMOAHSKa B TabyHHbIX YCNOBUSAX SABNAETCS OTpaKeHWeM YCroBui
UX XW3HKW, YTO B OCHOBHOM U1 OnpefenseTcs no3gHecnenocTb TabyHHbIX NoWwaaen MecTHbIX nopon, 3akaH-
yYMBaloLLUX CBOE pasBuTue K 5,5-6 rogam [3, c. 42].

AkTyanbHOCTb uccrnegoBaHusi. CoOBpeMEHHOe COCTOsIHME OTpacnu TpebyeT yBenuueHusi YncrneH-
HOCTU nowagen 1 NOBbILEHNS UX NPOAYKTUBHOCTM KaK 3a CHeT ynyudlleHus opraHv3aummn TabyHHo-TebeHe-
BOYHOW CUCTEMbI COAEPXKaHUS U pauMOHAaNbHOIO UCMOMb30BaHKS NOpo, Tak U 3a CHET NPUMEHEHNST MEXIO-
POOHBbIX CKpeluMBaHWi (Hapsgy C YUCTOMOPOAHbIM pasBedeHVeM), NpedycMaTpyBaloLnX MakCMMasibHO
BO3MOXHOE COXpPaHeHMEe NpMcnocobuTenbHbIX KayecTB TabyHHbIX nowagen [4].

lMNocnegoBaTtenbHoOe M3y4YeHUe pocTa U pasBUTUS MOMOAHSKa Nowwagewn, BolpaiuBaeMbIx B TabyHHbIX
YCINOBMSAX, MO3BOMMITO JOCTOBEPHO YCTAHOBUTbL BO3PaCTHbIE 3aKOHOMEPHOCTW pocTa U pasBUTUA noLlagen.
YcTaHoBneHo, 4YTO 3afepKka B pocTe HabniogaeTcs He B onpedeneHHoOM Bo3pacTe, a B TOT nepuog, korga
nmeet mecTto cnabomkopmoobecnedeHHOCTU nacTouLl, OCOBEHHO OHa MPOSBNSAETCS B CypOBble 3UMbl C
rNy6oKMM M NNOTHBIM CHEXHbIM MOKPOBOM U B 3aCyLUNMBOE apkoe neto [5, c. 8].

Lenbto ABnsieTcs uccrneqoBaHus OCOBEHHOCTEN pocTa M pasBUTUS MOMOAHSIKA Kas3axCKon nopodbl
Tuna xabe (KXK) n HoBoanTamncko-kazaxcknx nomecen |-nokonexHnsa (HA x KXX) B ycrnoBusx KpyrnorogoBoro
nacTouwHo-TebeHeBOYHOro CoaepXXaHusi B CeBepo-BOCTOYHON YacTu KasaxcTtaHa.

B cooTBeTCTBUM C HAMEYEHHOW Lienbto ObINy onpeaeneHsbl creayowmve 3agadn:

- YCTaHOBUTb XXMBYIO MaccCy XepebsT onbITHbIX rpynr;

- nccnefoBaTh NIMHENHbIE pa3Mepbl MOMNOAHSKa NoWagen cpaBHUBaEMbIX Fpynm;

- BbIYUCITUTb UHOEKChI TEMOCNOXEHNSI NOAONbBITHBIX XXepeb4r.

Martepuan u metoabiuccneaoBaHusi. HayyHo-nccnegosartenbckve paboTbl NpOBOAMANCE B X035~
ctBe TOO «KX Xana-Ayn» [laBnogapckon obnactn. O6GbekToM WCCneaoBaHUM CIyXunn xepebsaTa
YMCTOMNPOAHON Kazaxckoln nopoabl Tuna xabe (KXK) n HoBoanTancko-kasaxckme nomecu l-nokoneHunsa (HA x
KXK). Ycnosus cogepkaHus nowwagen B X03sMCTBE — KPyrnorogosoe nactouLLHo-TebeHeBoYHoe.

N3yyeHne pocta v pasBuUTUS MOSOAHSAKA Noliagen OCYLEeCTBNANOCb Ha OCHOBE MEepUOAMYECKMX
B3BELUMBAaHWIA, B3STUS NPOMEPOB M BbIYMCNEHNEM UHOEKCOB TernocnoxeHus.[ns atoro 6binu cchopMmpoBa-
Hbl 4 ONbITHBIE TPYNMLI, T.€. XepebumKkn N KOOLINKM YNCTONOPOAHbLIX Kasdaxckux xabe, a Takke nomecu (HA x
KX), B kaxxgow rpynne otobpaHbl No 15 ronos xepebsT, B Bo3pacte oT 3-x gHen oo 18-t mecsues. Mony-
YeHHble AaHHble MCMOMNb30Banu Afs YCTAHOBIEHWUS CPeOHECYTOYHOro NpupocTa, abCoMnTHON U OTHOCU-
TENbHOW CKOPOCTM pocTa XnBow macchl (popmyna 1-3). OueHKy TeNOCNoXeHUs NPOBOAUNN NyTEM nu3mepe-
Hust (popmyna 4-7).C kaxxgoro monogHsika 6panu oCcHOBHble 4 Mpomepa: BbICOTY B XOJMKE M KOCYH ANMHY
TynoBuLa — MepHon nankon JlngtunHa; obxear rpyam 1 nactu — n3MepuTenbHOM NeHTon [6, ¢. 29-33].

lMony4eHHble 3KCNepuMeHTarbHble AaHHble obpaboTaHbl GuomeTpuydeckm no AkoseHko A.M. u gp., ¢
NMOMOLLIbIO cTaTUCTMYecKkon nporpammon Microsoft Excel [7].
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AGCOOTHBIV MPUPOCT XMBOW MacCbl MOMOAHSIKA NOoLaaen YCTaHOBMIM No popmyre:
A= Wa-W (1)

roe A —abconioTHBIN NPUPOCT XXMBOW Macchl 3a aHanM3vpyembIi Nepuoa, Kr
W, — xuBas macca Ha Ha4yano nepvoaa, Kr
W, — XnBas macca Ha KOHew nepuoaa, Kr

CpenHecyTo4HbI NPUPOCT XUBOW MAcChl 3a aHanU3upyeMbli NEpPUOA ONpeaensnv no o6LLENPUHSITON
dopmyne:
By — B )
H
roe  C — cpegHecyTOuYHbIA NPUPOCT XKUBOW Macchl, I
W, — X1Bas macca Ha Havarno nepuopga, Kr

W, — XnBasi Macca Ha KOHeL, nepuoaa, Kr
t — BpeMs (CyTkun) Mexay ABYMsi B3BELUMBAHUSMMU.

OTHOCUTENBHBIV NPUPOCT XMBOW Maccblonpeaensanu no gopmyne:

e — B (3)
0= ——— x100%
W
rae O — oTHocUTENbHbLIV NPUPOCT, %
W, — xvBas macca Ha Ha4yano nepuvoaa, Kr
W, — xnBas macca Ha KOHeL nepuoaa, Kr

[na xapakTepuCTUKM TENOCNOXEHNS MONOAHSAKA fnowagen Obinn BblMUMCNEHbI Creayowme NHAEKCHI,
%:
HOCAA SAMHE TRIoEnmg, o x 100

dopmatr = (4)
HRICOTE I XOARS, S

olixEaT rpyam. e % 100
LLinpokoTenocts = (3)
BEICOTA B XOUIES, G

afiEaT rpEaw, e s 100
KomnakTHoCTb = (6)
HOCOR SAHHL TWIDEHING, oM

ofixmEaT rrecTH, con X 100
KocTuctocte = (7)
HEICOTE 5 XOAHS, o604

Pe3yanaTb| nccnegoBaHUM U UX 06cy)|<.quMe. KnBasi macca, cpep,HecyTqublﬁ 1N OTHOCUTESbHbIN
NPUPOCT XMBOTHbIX ABNMAKTCA OCHOBHbIMW 300TEXHUYECKMMU MOKa3aTendaMU, KOTOpble YYUTbIBAKTCA MpU
M3y4eHnn pocTta U pa3BUTUA KMBOTHbIX NMPU OLUEHKe UX XO3ANCTBEHHOM U d)VI3VIOJ'IOFI/I‘-IeCKOl7I CKopocnesioctu

[8].

Mo uccnepoBaHuam Luciana L. Diasde Castro un gp. [9] pocT n pa3sutmne Tena xepebar sBnsetcs
npegonpeaeneHHbIM reHeTUYEeCKUM (hakTOPOM, HO Ha CKOPOCTb POCTa MOTYT BRMATb PaKTOPbl OKPYKatoLLEen
cpenbl 1 KOPMIeHUs.

Hintz R. n gp. [10; 11] oTmMevatoT, 4TO Ha TeMMbl pocTa MOryT BNUATb Takne akTopbl, Kak
oKpyxatroLlasa cpefa, KopMreHne, cogepXaHme u nx ynpasneHue.

Pa3BuTMe MOMNOAbIX XUBOTHbIX B OCHOBHOM OLIEHMBAETCS MO TakMM Mpu3Hakam, kak BO3pacT, Macca
Tena v BbiCOTa B XOrke unu rappote [12].

Baimukanov, D.A. n gp. [13] nuwyT, YTO OCHOBHbIE 300TEXHUYECKME MOKa3aTenu, KOTopble y4uTbiBa-
I0TCA MNpY OLEHKE 3SKOHOMWMYECKOM WU (PU3MONOrMyeckom CKOPOCMENOCTU XMBOTHBIX: XuBasi mMacca W
CpeAHeCyTOUHbIN NPUPOCT MacChl.

Aubakirov Kh. A. n gp. [14] ycTaHOBMNEHO, YTO XM1Bas Macca XepebsaT MHTEHCUBHO yBENMYMBAETCS C
3-x AHeBHOro Oo 1-MecsaA4YHOro Bo3pacra. Tak xepebsTa, B Bo3pacte 3-x gHen Becunu B cpegHeM 39,8 kr, 1
mecsu — 80,1 kr, B Bo3pacte 3 mecsueB B cpegHeM nmenm xueyto maccy 130,2 kr, 6 mecsiueB — 179,6 «r, 12
mecsueB — 255,8 kr, 18 mecsaueB — 307,3 kr. Mo gaHHbIM Kris Hiney [15], pocT u pa3BuTue MONOAHsIKa
rnowagen ¢ poxaeHus 0o 12 mecsiLeB NpoMcxoguT OTHOCUTENBHO BbICTPO.

[na onpegeneHns pocta 1 pasBUTUSA MOMOAHSKa fnowagen kasaxckon nopoabl Tuna xxabe n nomecen
(HA x KX), Hamn npoBegeHbl MccnegoBaHWs MO U3MEHEHUIO XUMBOW Maccbl B TabyHHO-TeBeHeBOYHbIX
ycnosusx (tabnuua 1).
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Tabnuua 1 — BospacTHas guHamuka n3aMeHeHUs XUBOW MacChbl MOMOAHSAKa B MOAOMNBITHLIX rpynnax, Kr
(n=15)

"eHoTMN nowagen
Bospacr, Kasaxckue Tuna xabe HoBoanTtancko-kasaxckue nomecu
Mec. xepebuumkn KOObINKM xepebumkn KOBbINKM
Xtm, o Xtm, o X+m, o Xtm, o

3 OHs 44,2+0,38 1,4 43,5+0,31 1,1 46,5+0,41 1,5 44,7+0,26 1,0
1 82,3+0,43 1,6 78,9+0,43 1,6 92,5+0,45 1,7 90,3+0,37 1,4
3 125,8+0,89 3,3 120,8+0,73 2,7 145,0+0,74 2,8 137,8+0,67 2,5
6 182,2+0,95 3,6 176,4+0,70 2,6 206,3+0,94 3,5 198,6+0,90 3,4
9 258,3+0,63 24 243,5+0,66 2,5 299,0+0,95 3,5 270,3+1,26 4,7
18 296,1+0,75 2,8 277,340,58 2,2 370,5+0,83 3,1 340,2+1,33 50

[aHHble Tabnmubl 1 nokasbiBatoT, YTO XMBasd Macca XepebymKkoB 1 KOObINTOK HOBOANTaNCKO-Ka3aXCKMX
nomecen nNpu POXAEHUN HECKONbKO MPEBbLIWAT MOSOAHAK MECTHbIXKa3axcKkmxnowagen Tuna xabe:
XepebumkoB — Ha 2,3 Kr, KOObINOK — Ha 1,3 kr. B ganbHenwem ata TeHOeHUNst coXpaHunack, 1 B Bo3pacTte 1-
ro, 3-x, 6-mm, 9-tm n 18-1n mecsueB. MHTEHCUBHbLIN NPUPOCT XXMBOW Macchl HabnoaaeTcs ¢ poxaeHus oo 9-
TM MeCSIMHOro BO3pacTa, 3aTteM c Bo3pacta 9-Tv Ao 18-Tm mMecsaueB HabnoOalTCa HU3KME MokKasaTenwu
CpefHeCyTOYHOro MpMpoCTa XMBOW MaccChbl. TeM He MeHee, CPeAHECYTOYHbIN MPUPOCT XUBOW Macchl Y
NMoMecHbIX xepebsaTt coctaBun y xepebunkoB — 600 1, y KOObITOK — 547 T NPOTUB COOTBETCTBEHHO 466-433 1
Kaszaxckmx Tuna xabe, NpeBOCXOACTBO cocTaBuIio — 134-114 r B nonb3y NOMECHbIX XepebsT.

B Bospacte 18 mecsueB nomecHble xepebara (HA x KXK) 3HauMTenbHO npeBOCXOOMITMCBOMX
cBepcTHukoB-xepebumkoB (KXK) — Ha 74,4 «kr, KOObIMOK — Ha 62,9 Kr, YTO OOBLACHAETCA MOPOLHBbIMU
0COBEHHOCTAMMN HOBOANTaNCKMX xepebLos, 1 nposasneHneM addekTa reteposuca.

Kondybayev A. n gp. [16] coobwatoT, 4To passuTue ocoben onpeaenserTcd He TOMbKO OCHOBHbIM
KPUTEPUEM XKMBOW MACChl, HO U KOCBEHHbIMUW MOKa3aTeNsAMU, XapakTepuayoLmMMmM CKOPOCTb pocTa pasnmy-
HbIX YacTeln Tena XXMBOTHOro, TO eCTb U3MEpPEHUaMMU Tena.

[Ona xapakTepuCTUKM MHTEHCUMBHOCTU pOCTa MOJSIOAHSIKA pasHbIX FeHOTUMOB, HamMu onpeaeneHbl
abContOTHLIN, CPEAHECYTOYHbIA U OTHOCUTENBHbIA NPUPOCTbI XXMBOW Macchl (Tabnuua 2).

Tabnuua 2 — Pe3ynbTaTtbl AMHAaMUKMPOCTa MOMOAHSKa pasHbIX reHoTUnoB, (n=15)

["feHOTMN nowapen
Kasaxckue Tvna xabe HoBoanTancko-kasaxckne nomecu
lMepuogkl pocta, Mec.
xepebumkn | KOObIIKM xepebumkn | KOObIIKM
ABCOMOTHBIV MPUPOCT XXMBOW MacChl, K&

3 gHAa — 1 mec. 38,0 35,5 46,0 45,6
1—3 mec. 43,5 41,9 52,5 47,5

3 — 6 mec. 56,4 55,6 61,3 60,8

6 — 9 mec. 76,1 67,0 92,7 71,7

9 — 18 mec. 37,9 33,9 71,4 69,9
3 oHs — 18 mec. 251,9 233,8 323,9 295,5

CpeaHecyTouYHbIN NPUPOCT XNBOW Macchbl, T

3 oHsa — 1 mec. 1268 1182 1532 1519
1—3 mec. 725 698 876 792

3 — 6 mec. 627 617 681 676

6 — 9 mec. 845 745 1030 796

9 — 18 mec. 140 125 264 259

3 aHsa — 18 mec. 466 433 600 547

OTHOCUTENBHbIV MPUPOCT XXMBOW Macchl, %

3 oHsa — 1 mec. 86,0 81,5 98,8 101,9
1—3 mec. 52,9 53,0 56,8 52,6

3 — 6 mec. 44,8 46,0 42,3 44,2

6 — 9 mec. 41,8 38,0 449 36,1

9 — 18 mec. 14,7 13,9 23,9 25,9

3 oHs — 18 mec. 569,5 537,7 696,5 660,9

M3 paHHbIX Tabnmubl 2 BUOHO, YTO HaMbOmnbLIMIA CPeLHECYTOUHbIA NPUPOCT XXMBOW MaccChl y XepebsT
pa3sHbIX reHOTUMNOB BbISIBNIEH B MEPBbIN MECSL, XU3HWU, B YaCTHOCTW, CPEeOHECYTOYHBIN NPUPOCT Y NOMECHOIO
monogHsika (HA x KXK) coctaBun —1532-1519r, n y monogHsika (KXK) coctasun —1268-1182r. PasHuua
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CPEeAHECYTOYHbIX NPUPOCTOB MEXAY MOMECHBIMU U YMCTOMOPOOHbIMU XepebsaTammn coctaBuna — 264-337 r
unn 17-22% B nonb3y noMecHbIX xepebaTt. CooTBETCTBEHHO abCOMOTHLIA MPUPOCT XMBOW Macchbl Yy
nomecHbIx XmMBoTHbIX (HA x KXK) coctasun 46,0-45,6kr npotnB 38,0-35,5 kr kasaxckux Tuna xabe, T.e.
npesocxoactso coctasuno — 8,0-10,1 kr B Nonb3dy NOMecHbIX. OTHOCUTEMbHBIN NPUPOCT Y MOMECHbIX
xepebat (HA x KX) coctasnn 98,8-101,1% npotue 86,0-81,5% kasaxckux Tuna xabe.

C Bo3pacToM xepebaT Habnoganca CHMKEHNE MHTEHCMBHOCTM pocTa. Tak, cpeaHeCYTOYHbBIN MPUPOCT
¢ 1-ro oo 3-x Mecs4Horo Bo3pacta y xepebunkoB nomecHoro mornogHsika (HA x KXK) coctaeun — 876, a 'y
KOObINOK — 792 1, COOTBETCTBEHHO Y YMCTONOpoaHoro monogHsika (KXK) — 725-698 r.

CnegyetT OTMETUTb, YTO 3aMETHbI CPEOHECYTOYHbIA MPUPOCT XMBOW Macchl Habnogaetcs B
Bo3pacte ¢ 6-Tv go 9-Tnm mecdueB. Tak, cpegHEeCYTOYHbIN MPMPOCT y nmoMecHoro momnogHska (HA x KXK)
coctaBun — 1030-796 r, n y uncronopogHoro mornogHsika (KXK) coctaBun — 845-745 kr. AHanorn4yHas
KapTMHa Habnwgaetcs no abCcontoTHOMY NMPUPOCTY XXMBOW Macchbl, T.e. MOMecHble xepebsata (HA x KXK)
NpeBoCXoauNM Ka3axckmx tuna xkabe cBepCTHUKOB — Ha 16,6-4,7 kr unun 21,8-7,0%, npeBocxoactso abco-
MNIOTHOrO MPMPOCTa XUBOW MACChbl CBA3AHO C TEM, YTO MOACOCHbIN MOMOAHSIKB 9TOM BO3pacTe MOMHOCTbIO
nepexoauT Ha noTpebneHne nacTtbéuLLHOro Kopma.

PocT 1 pasBuTME XMBOTHbBIX 3aBUCUT HE TONbKO OT MOKasaTenen XMBOW MacChbl, HO U OT U3MEHEHUsI
NMHEeNHbIX NpoMepoB. bbino yctaHoBneHo, 4YTto nomecHble xepebsata (HA x KXK) Heckonbko npesbiwanmu
CBEPCTHMKOB — YMCTOMOPOAHBLIX Ka3axckmx Tuna xabe. [NokasaTtenu NMHEeNHbIX M3MEHEHWUIA MOLOMbITHLIX
rpynn nowiagen aAaHbl B Tabnmue 3

Tabnuua 3 — Pe3ynbTaTbIiNMMHENHbBIX M3MEPEHUI MOSIOAHSKA NTOWAaAen pasHblX reHoTMnoB, cM (n=15)

'eHOTUN Nowagen

Mepuopgbl, Kasaxckue Tuna xabe HoBoanTancko-ka3axckmue nomecu
pocTa, Xepebumku KOBbINKM xepebumku KOBbINKM
Mec. X+m, | o X+m, | o X+m, | o X+m, | o
BbicoTa B xonke, cm
3 OHA 90,1+0,60 2,3 89,2+0,59 2,2 94,5+0,59 2,2 91,9+0,60 2,3
1 101,7+0,56 2,1 101,5+0,55 2,1 104,0+0,55 2,1 102,9+0,55 2,0
3 115,0+0,68 2,5 114,4+0,75 2,8 116,0+0,63 2,4 115,5+0,66 2,5
6 122,0+£0,53 2,0 121,7+0,53 2,0 124,0+0,52 2,0 122,9+0,52 1,9
9 126,1+0,41 1,6 125,3+0,43 1,6 129,8+0,38 1,4 127,7+0,38 1,4
18 136,0+0,73 2,7 134,4+0,70 2,6 138,0+0,73 2,7 136,9+0,73 2,7
Kocasa gnvHa Tynosuwa, cm
3 OHA 70,0£0,43 1,6 69,4+0,47 1,8 73,0£0,43 1,6 72,4+0,44 1,6
1 80,5+0,58 2,2 79,9+0,58 2,2 87,0+0,58 2,2 86,5+0,58 2,2
3 92,9+0,90 3,4 91,7+0,89 3,3 103,8+0,90 3,4 102,4+0,90 3,4
6 107,2+0,80 3,0 106,8+0,79 3,0 115,1+£0,74 2,8 114,7+0,74 2,8
9 129,2+0,71 2,7 124,4+0,71 2,7 134,6+0,68 2,5 130,8+0,68 2,5
18 137,3+0,50 1,9 136,4+0,48 1,8 142,7+0,54 2,0 139,1+0,54 2,0
O6xBar rpyau, cm
3 OHA 82,0+0,67 2,5 81,0+0,66 2,5 83,9+0,67 2,5 82,5+0,67 2,5
1 96,3+0,63 24 95,5+0,63 2,4 100,9+0,63 24 99,3+0,63 2,4
3 117,7£1,11 4.2 114,1+1,12 4,2 119,3+1,11 4.1 114,8+1,11 4.2
6 128,1+£0,86 3,2 125,4+0,86 3,2 132,9+0,86 3,2 129,7+0,86 3,2
9 142,8+1,05 3,9 140,4+1,05 3,9 149,9+1,04 3,9 144,7+1,04 3,9
18 155,7+0,71 2,7 153,8+0,69 2,6 169,7+0,71 2,7 166,2+0,71 2,7
O6xBaT nACTU, CM

3 OHA 11,3+0,09 0,4 11,2+0,10 0,4 12,2+0,09 0,4 12,0+0,09 0,3
1 11,6+0,08 0,3 11,5+0,07 0,3 13,4+0,07 0,3 13,1+0,07 0,3
3 13,5+0,12 0,4 13,0+0,12 0,4 15,0+0,11 0,4 14,8+0,11 0,4
6 14,7+0,11 0,4 14,6+0,11 0,4 16,9+0,11 0,4 16,7+0,11 0,4
9 15,5+0,12 0,4 15,1+£0,12 0,5 17,3+0,12 0,4 17,1+£0,12 0,4
18 16,1+0,06 0,2 15,6+0,07 0,3 19,1+0,06 0,2 18,9+0,06 0,2

N3 gaHHbiX Tabnuubl 3 BMAHO, 4TO y XepebaT cpaBHMBaeMbIX rpynn nokasatenu npoMepoB Tena
HeCKOmnbKo oTnuyaloTcd. Tak, nomecHble xepebsata (HA x KXK) poxpatotca 6onee kpynHbIMWU B CpaBHEHUU C
XepebsiTamu kasaxckon nopogbl Tuna xabe. [NpeBOCXOACTBO MO BCEM aHanu3npyembliM MokasaTensam
NPOMEpPOB COXpaHsieTCAa M B Mnocregylowme nepuogbl Xu3Hu. Takmm obpa3om, Mbl cyMTaeM, 4YTO Ha
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NMHENHbIE nokasaTenu pocTa nomMecHbIX xepebar (HA x KXK) nonoxutenbHoe BnusiHne okasanu agdekT
reteposunca, Tak Kak, yCroBus cogepXXaHus v BblpalMBaH1s y HUX Bbinn 0AMHAKOBLIMMU.

Mo nokasaTtensM M3MEpPEeHWn MOXHO CyauTb UM O hOPMUPOBaHUM TWUMa TENOCIOXeHus, onpee-
NsoLWero HanpasneHne nocregyroLlen NpoayKTMBHocTH [12].

[na nonHoro npeacTasneHns O TUME TENOCMOXKEHUS XUBOTHbLIX ONpeaenstoT MHOEKChl TEnocnoxe-
HUs. IHOekc dbopmaTta TynosuLLia U3MEHSAETCH C BO3PACTOM XUBOTHOMO. Y HOBOPOXAEHHOIO OH B OCHOBHOM
BapbupyeT oT 77% no 80%, y B3pocnon nowaan — 110%. HekoTopble BbICOKOHOIME U HeaopasBUTble
(MHaHTUNBHBIE) NOWaAM BO B3pPOCIOM COCTOSHUM MMERT uHAekc dopmaTta meHee 100%. WameHeHune
NpoNopUMiA M MHOEKCOB TENOCNOXEHUS B MpoLEecce WHAMBUOYANbHOIMO Pa3BUTMS WHOT4A HaxoOdATcsl B
3aBMNCMMOCTM OT YCINOBUI BblpalLMBaHWs, KOPMITEHNS, COOEPXaHWs, BO3pacTa, nomna, reHeTu4ecknx akto-
poB Mopoabl, TUMNa Tenocnoxexus [5, c. 34].

Wuoekc dopmaTta — OTHOLLEHME KOCOM OSUHbI TYNOBMLLA K BbICOTE B XOIKe, KOTOpOe Xapakrepuayet
passButMe Tynosuwa B AnuHy. WHOEKC LWMpOKOTENnoCcTu — OTHOWeHne obxBaTta rpyanm K BbiCOTE B XOJIKE,
yBenu4yeHune, KOToporo npoucxogut Grarogaps 6onee BbICOKOM 3HEPryv pocta Tynosulia B rnyobuHy u
LUMPUHY, YTO CBMAETENbLCTBYET O Pa3BUTMU MaCChbl Tena >XUBOTHbIX. VIHAEKC KOMNAakTHOCTM — OTHOLIEeHWe
obxBaTta rpyau K KOCOM AnvHe TynoBuLla, KOTOpPOe Takke XapaktepusyeT pasButue Maccol Tena. MHaekc
KOCTUCTOCTN — OTHOLWLEeHue obxBaTa MSACTU K BbICOTE B XOflKe, YBENnuMYeHWe 3TOro mHaekca obycrnoBrneHo
fonee BbICOKOWM 3HEpruern pocta MACTHbIX KOCTEW B TOMLWMHY, KOTOPOe CBUAETENbCTBYET O rapMOHUYHOM
pa3BuTUM CKerneTa y xepebsT.

[Ona nonmHOM XxapakTepucTMKM OOLero pasBuUTMS MOJIOOHSKA HamMy ObiMvM BbIMUCIIEHbI MHOEKCHI
TENOCOXEHWS NOAONbBITHBIX XXepebaT (Tabnuua 4).

Tabnuua 4 — Bo3pacTHble M3MEHEHMUS! VHOEKCOB TEMOCIOXEHUS MOSOAHSAKA B MOAOMNBITHLIX rpynnax
(n=15), %

"eHOTUN nowiagen

Mepuopgbl, pocTa, Kasaxckue Tuna xabe HoBoanTtancko-ka3axckme nomecu

Mec. xepebumku | KOBbIMKM xepebumkn | KOBbIKM

Mupgekc oopmaTa
3 OHA 77,71 77,81 77,35 78,86
1 79,17 78,75 83,67 84,08
3 80,82 80,23 89,51 88,72
6 87,82 87,72 92,87 93,38
9 102,44 101,65 103,72 102,44
18 101,00 101,57 103,45 101,67
VHOEKC LUIMPOKOTENOCTH
3 OHA 91,12 90,85 88,90 89,88
1 94,65 94,11 97,02 96,49
3 103,76 99,79 101,53 99,50
6 105,00 103,06 107,24 105,60
9 113,20 112,03 115,46 113,27
18 114,52 114,52 123,00 121,45
MHOekc KoMNakTHOCTU
3 OHA 117,35 116,85 115,01 114,06
1 119,70 119,64 116,08 114,90
3 128,51 124,49 113,52 112,24
6 119,64 117,56 115,52 113,13
9 110,57 110,27 111,36 110,62
18 113,41 112,77 118,92 119,48
MHAEeKCc KOCTUCTOCTH

3 OHA 12,58 12,62 12,96 13,10
1 11,37 11,31 12,90 12,75
3 11,70 11,33 12,95 12,84
6 12,01 11,98 13,60 13,57
9 12,31 12,07 13,35 13,41
18 11,84 11,62 13,84 13,81

M3 npencrtaBneHHbIX AaHHbIX B Tabnuue 4, Bbino 0TMEeYeHO NPeBOCXOACTBO Y MOMECHbIX XepebaTt
(HA x KXK) Bo BCe nepuopbl BbipalliMBaHMsS B CpaBHEHUM C 4ucTOnopogHbiMu xepebstammu (KXK). Tak,
cpefHve nokasaTenu MHOEKCOB TenocnoxeHus B 1,5-neTHem Bo3pacTe y nomecHbIx xxepebar (HA x KXK):
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nHgekc popmara 103,45-101,67%; nHaoekc wmpokotenoctn 123,0-121,45%; nHaekc komnaktHocTn 118,92-
119,48%; wHpexkc koctuctoctn 13,84-13,81% npotue cootBeTctBeHHO 101,0-101,57%; 114,52-114,52%;
113,41-112,77%; 11,84-11,62% xepebaT kaszaxckux tvna xabe. CnegoBaTenbHO, NokasaTenu BCcex MHOEK-
COB TENOCMOXEHMUS Y NOMECHbBIX XXepebaT HECKOMbKO BhILLE, YEM Y YNCTOMOPOAHBIX XXepebsT.

3aknto4yeHue. 1. B pesynbtaTe B3BeLUMBaAHUSA XepedAT NoAOoMNbITHLIX rPynn ObINo YyCTaHOBMEHO, YTO
nomecHble xepebsta (HA x KX) poxpgatotca Gonee kpynHbimu, T.e. 46,5-44,7 kr, npotuB 44,2-43,5 kr
yncTtonopodHbix xepedbat (KXK), cootBeTcTBEHHO pasHuua coctasnset 2,3-1,3 kr unn 4,9-2,9%. [daHHoe
NPEeBOCXOACTBO COXPAHSETCS U B MOCNEAyLNe Nepnoabl BbipaluBaHus.

2. PesynbTaTbl uccnegoBaHuWst OUHaMUKM abCOMOTHOrO npupocta oT 3-X AHEeBHoro Ao 18-tu
MEeCSYHOro Bo3pacTta nokasanwu, 4to nomecHble xepebsata (HA x KXK) npubasunu 323,9-295,5 kr n goctmrnm
370,5-340,2 «kr, TOoraa kak 4McTonopoaHble kasaxckue Tuna xabe npmbasunu 251,9-233,8 kr n gocturnm
296,1-277,3 kr.

3. Ha ocHoBe B3siTMe npomepoB Tena XepebAT pasHbIX reHOTMMNOB YCTAHOBIIEHO, YTO Y MOMECHbIX
xepebsat (HA x KXK) npomepbl 6binm HECKONBKO BbIWE Ha MPOTSXKEHUM BCEro nepuoga HabnwaeHus, B
cpaBHeHun ¢ xepebatamm (KXK). Tak, y nomecHbix xepebsar (HA x KXK) B 18-t mecayHom BospacTe B
CcpeAHeM NpeBOCXOACTBO COCTaBuna: no BbiCoTe xonke Ha 2,0-2,5 cM; No Kocon AnvHe Tynosuwa Ha 5,4-2,7
cM; no obxeaty rpyam Ha 14,0-12,4 cm 1 no obxeaty nsictn Ha 3,0-3,3 cm.

4. MNokasaTenu MHAEKCOB TENOCIOXEHUS XepebsaT pasHbIX reHOTUNOB, TaKKe HECKOSbKO OTNNYasnuch.
Tak, B 18-Tn MecsiyHOM Bo3pacTe B cpegHeMy nomecHbix xepebsat (HA x KXK) nHgekc opmara cocrasun —
103,45-101,67%, vHaoekc wwupokoTenoctn — 123,00-121,45%, vnHaekc komnaktHoctM — 118,92-119,48%,
nHgekc koctuctoctn — 13,84-13,81%, y xepebar (KXK) mHgekc dopmata coctasun — 101,00-101,57%,
nHAekKc wupokotenoctn — 114,52-114,52%, vHgekc komnaktHoct — 113,41-112,77%, WHOEKC KOCTUCTOCTH
—11,84-11,62%

Takum obpasom, npu KpyrnorogoBoM nactomulHO-Te6eHEBOYHbBIX COAePKaHNM MOMOAHSKa nowaaen
TOO «KX >KaHa-Ayn» nomecHble xepebata (HA x KXK) Ha npoTsxkeHun Bcero nepuoga BblpalivMBaHUS
UMenu 3HaunTEeNbHbIE MPEBOCXOACTBA NO BCEM NapameTpam NpupocTa.

CnepoBartenbHO, ANs YNYYLWEHUS NPOAYKTUBHBIX KA4eCTB MECTHbIX YMCTOMOPOOHbIX Ka3axCcKux Tuna
xabe nx pekoMmeHnayem ckpeLumBaTh C xxepebLiaMy HoOBoanTanckom Nopoabi.
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OCOBEHHOCTU MEAWANOTPEBJIEHUA CTYOAEHTOB U PUCKU PACMPOCTPAHEHUE
B COLMAJIbHbLIX CETAX 9KCTPEMUCTCKNX UOEWN

Cuepukosa H.B. — kaHOuOam rcuxorocudeckux Hayk, OoueHm Kaghelpbl coyuasbHOU pabomel,
nedazoauku u rncuxonoauu, KOxHo-Ypanbckuli 20cy0apcmeeHHbili 2yMaHUmapHo-rnedazo2u4eckull yHueep-
cumem, 2.YenabuHck, PQ.

UeaHos ®.A. — obyuarowulicsi ghakynbmema UHKIT3UBHO20 U KOPPEKUUOHHO20 obpa3oeaHusi, KOxHo-
Yparnbckuli 2ocydapcmeeHHbIl 2ymaHumapHo-rnedazoaudeckull yHugeepcumem, 2.Yenabuxck, PO.

Cmambsi packpbieaem akmyarnbHyro rnpobremy pacripocmpaHeHuUsi s3kempemucmcKkux udel cpedu
Mosodexu vepes coyuasibHble cemu. Llenbio pabombsl cmarno u3yvyeHue cesi3u ocobeHHocmel medua-
nompebrnieHuss cmydeHmoe ¢ Ux oueHkol ecmpedaemMocmu skcmpemucmekux udel. Memodonoaudyeckol
6a3oli uccrnedosaHusi 8bICMYNUIT MEXOUCUUMIUHAPHbIU Mo0xod K U3y4YeHUr OHnaliH-padukanu3auyuu
monodexu. [nsi cbopa aMmnupuyvyeckux OaHHbIX UCIMOMb308asics OHfaliH Orpoc, 8 KOMOPOM MPUHSIU
yyacmue 1950 cmydeHnmos 1-5 Kypca eocydapcmeeHHbix BY308 Poccuu. Bce gonpocekl, kpome gorpoca 06
ucronb308aHUU coyuasibHbix cemed, 6binu MocmpoeHbl Ha ocHoge wkarnbl P. flalikepma. [ns mamema-
mu4yeckol obpabomku pe3yrnbmamos uccriedogaHuUss UCMOob308anuch: (hakmopHbIU U KOPPEessyUuOHHbIU
aHanu3sbl, a makxe D-kpumepul Comepca. B xode uccriedogaHus 6bi0 ycmaHO8/1eHO, YmMo coyuaribHble
cemu s8nstomcest (hakmopom pacrpocmpaHeHusi padukanbHbix uded. lNpuyem ydyacmue 8 0OHUX coobuie-
cmeax ro38osiiem CHU3UMb PUCK padukanu3ayuu, a 8 dpyaux rnosebicums e20. Ha yposeHb pacrnipocmpa-
HeHUs1 3KcmpeMucmcKux udel makxXe oKa3sblgearom 6/USHUEe KPUMUYHOCMb 8 OMHOWeHUU MosyYyaemou
UHGbopmMayuu U yposeHb 008epusi K passiuyHbIM UCMOYHUKaM UuHgopmayuu. Hay4yHas Hogu3Ha uccriedosa-
HUSI 3aKIroYaemcs 8 rosly4eHuUU Ho8bIX OaHHbIX O MOM, KaK ghakm UCrob308aHUsI PasfiuYyHbIX coyuarbHbIX
cemell cesi3aH C PUCKOM CMOJSIKHOBEHUSI C paduKkarnbHbIMU UudessMu U rfpu3bieamu K MpomueornpasHbIiM
deticmeusim. [NonyqeHHble OaHHble npedcmassisgiom uHmepec 05151 WUPOKO20 Kpyea crieyuanucmos: neda-
20208, Mcuxoso208, coyuonno2os u m.0. OHU MO2ym ucCronb308ambCsl npu paspabomke npoghurakmu-
YeCKUX U KOPPEKUUOHHbIX rpogpamm.

Knrodesble croea: couuasbHble cemu, 3KcmpemMu3M, meduarnompebrieHue, Kpumu4YyHoCmb 80CIpuUsi-
musi uHgbopmauyuu, padukanusayusi Moodexu.

Ctatbsa BbINONHeHa npu duHaHcoBon nopaepxke ®rbOY BO «lWagpuHckuin rocyaapCTBEHHbIN
negarormyeckvin yHMBeEpCUTET» No JoroBopy Ha BeinonHeHne HUP no teme «MccnepoBanne ocobeHHocTen
MeguanoTpebneHns CTyQeHTOB Kak bakTopa pacnpoCTpaHEHUS SKCTPEMUCTCKUX naen» / 3asska Ne LLIK-04-
2022/15 o1 18.04.2022 r.

FEATURES OF STUDENT MEDIA CONSUMPTION AND RISKS
OF SPREADING EXTREMIST IDEAS ON SOCIAL NETWORKS

Sivrikova N.S. — Candidate of Psychological Sciences, Associate Professor, Department of Social
Work, Pedagogy and Psychology, South Ural State Humanitarian and Pedagogical University, Chelyabinsk.

Ivanov F.A. — Student of the Faculty of Inclusive and Correctional Education, South Ural State
Humanitarian and Pedagogical University, Chelyabinsk.

The article reveals the urgent problem of the spread of extremist ideas among young people in the
social networks. The purpose of the work was to study the connection between the peculiarities of student
media consumption and their assessment of the occurrence of extremist ideas. The methodological base of
the study was an interdisciplinary approach to the study of online radicalization of youth. To collect empirical
data, an online survey was used, in which 1,950 students of the 1st-5th year of state universities of Russia
took part. All questions except the question of social media use were built on the basis of the R. Likert scale.
For mathematical processing of the study results, the following were used: factor and correlation analyses,
as well as the Somers D-test. The study found that social media is a factor in the spread of radical ideas.
Moreover, participation in some communities can reduce the risk of radicalization, and in others increase it.
The level of dissemination of extremist ideas is also influenced by the criticality of the information received
and the level of trust in various sources of information. The scientific novelty of the study is to obtain new
data on how the fact of using various social networks is associated with the risk of colliding with radical ideas
and calls for illegal actions. The data obtained are of interest to a wide range of specialists: teachers,
psychologists, sociologists, etc. They can be used in the development of preventive and corrective
programs.
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CTYOAEHTTEPAOIH MEAWA T¥TbIHY EPEKLUENIKTEPI X)KOHE
ONIEYMETTIK XENINEPAE SKCTPEMUCTIK UAEANAPObIH TAPANY KAYTI

Cuspukosa H.B. — ricuxonoausi fblfibiMOapbIHbIH KaHOUOambl, areyMemmik XyMbic, nedazoauKka XoHe
ncuxonoausi kagedpacbiHblH douyeHmi, OHmycmik-Opas MeMriekemmik 2ymaHumapibik-nedazoaukarbik
yHugsepcumemi, YenssbuHck K., P®.

UeaHoe ®.A. — uHKMIO3UBMI XOHEe KoppekuussnbiK 6inim 6epy cakynbmemiHid 6iniM anyuwbichbl,
OHmycmik-Opan memnekemmik 2yMmaHumapiibik-nedazoaukansik yHusepcumemi, YensabuHck K., PO.

Makana xxacmap apacbiHOa akcmpemucmik udesinapObl arieyMemmik Xesinep apkbisibl mapamyobiH
e3eKkmi MmaceneciH awbin Kepcemedi. XXymbicmblH Makcambl cmyOeHmmepliH medua MmymbiHy
epeKkwernikmepiHid akcmpemucmik udesinapdbiq ke3decyiH baranaymeH b6alinaHbicbiH 3epmmey 60510bi.
XKacmapdbiq oHnaliH-padukandaHybiH 3epdeneyde odicHamarbik basacbiH 3epmmey YWiH roHapasbiK
macin KondaHbindbl. AMAUpUKasblK Manimemmepdi xuHay ywiH PeceldiH memnekemmik yHUgepcumemme-
piHiH 1-5 Kypc apanbiFsiHOa 1950 cmydeHmmep KambickaH OHnalH-cayasiHama KorndaHbindbl. ©neymemmik
xeninepdi natidanaHy macerneciHeH 6acka bapribik cypakmap P.Jlalkepm wkanacbkl Hez2i3iHOe Kypbifiobl.
3epmmey HemuxernepiH MameMamukarsbiK 6HOey YWIiH: ¢bakmopribIK XoHe KoppernsyusinblKk mandaynap,
coHdali-ak Comepc d-kpumepulii KondaHblnObl. byraH Koca, Kelbip KaybiMOacmbiKmapra Kambicy padukari-
OaHy KayniH asaumadkl, an backanapbiHOa oHbI apmmbipadbl. 3epmmey 6apbicbiHOa aneymemmik meoua
padukandbi udesinapdbl mapamyObiH @hakmopbl ekeHOiei aHbiKmandbl. JAkcmpemucmik udesinapdbiH
mapary deHeaeliHe arnbiHFaH aknapamka 0e2eH CbIHU Ke3Kapac XoHe apmyprii akrnapam Ke30epiHe CeHim
OeHeelii 0e acep emedi. 3epmmeydiH FbINIbIMU XaHallbifbl — opmypri aneymemmik xeninepdi natidanaHy
akmici padukandbl udesiilapMeH COKMbIFbICY XXOHE 3aHCbhI3 opeKkemmepae Wakbipy KayrniMeH Kanal
balinaHbicmbi ekeHOigi myparnbi xaHa manimemmep any. AnbiHFaH depekmep KernmezeH MamaHoap ywiH
KbI3bIFyWbInblK myObipaldbl: MyfFarnimoep, rcuxosoemap, orneymemmaHywsbinap xeHe m.b6. Onap OHbI
npogunakmukarblk xeHe myzemy bardapnamarnapbiH xxacay ke3iHoe KorndaHa asnadsbl.

TyliHOi ces0ep: arneymemmik Xeninep, 3kcmpemusMm, medua mymabliHy, akrnapammbl ChiHU Kabbinday,
xacmapObiH padukandaHybi.

CraTtba BbINOMHeHa npu ¢uHaHcoBow noggepxke ®rbOY BO «llagpuHckun rocyaapCTBEHHbIV
negarormyeckuin yHMBepcuTeT» No AoroBopy Ha BeinonHeHne HVP no teme «MccnepgoBaHme ocobeHHOCTeN
MeamanoTpebnenHnsa CTyaeHTOB Kak pakTopa pacrnpoCTpaHEHUs SKCTPeMUCTCKMX naen» / 3asska Ne LLIK-04-
2022/15 o1 18.04.2022 r.

BBepneHue.

PacnpocTtpaHeHune pagukanbHbIX U 9KCTPEMUCTCKUX UAEN SBNSAOTCS OAHON M3 Haubonee QUHaMUYHO
YCUNMBAIOLLMXCS YIPO3 rOCYyAapCTBEHHOW, HaLMOHaNbHOW U 3KOHOMMYeckon O6esonacHoctn Poccumn. 370
Halwno otpaxeHo B CTpaTernm npoTuBoOencTBuSA akctpemusmy B Poccuinckon ®epepauun go 2025 roaa,
yTBepxaeHHon MNpesnaeHtom Poccum 29 masa 2020 .

Cratuctnyeckme gaHHble U3 oduUManbHbIX UCTOYHMKOB CBUAETENbCTBYIOT 00 yBenuMyeHun 4ducna
NPECTYNIIEHNA SKCTPEMMUCTCKOrO M TEPPOPUCTUYECKOrO XapakTepa (4MCro MpecTyniieHun TeppopucTmyec-
KOro xapakTtepa B MpOLUIOM rogy Bblipocno noyt Ha 30%), 3KCTPEMMCTCKOWM HanpaBneHHoCTN — Ha 42%) [1].

Moatomy B nocriegHue 20 neT B 3apybexxHOM Hay4yHOW nuTepatype HabniogaeTcs BCMNECK Hay4YHbIX
nccrnegoBaHun akcTpemmsma [2]. XoTs Ha CerogHsilWHWM AeHb He CylecTByeT ObLenpuHATON Teopuu
pasBUTUSA SKCTPEMMU3MA, U Aaxe 06LLEero NoOHMMaHusa TeEpMUHA «MOOPOCTKOBBIN IKCTPEMU3M» [3] pasnuyHbie
aBTOpbl 06CYXOal0T MeXaHW3Mbl, MOTMBMUPYIOLLME ABMXEHUE K HACUIbCTBEHHOMY pagukanuamy. OgHu
aBTOpbl MOAYEPKMBAIOT Takue (pakTopbl, Kak YpOBEHb HEOOBONbLCTBA, a TaKKe MpouecChbl rpynnoBoWn
mMobunusauuu [4]. Opyrue 3asBunu, 4Yto C pagukanusaumen cBsidaHbl NoTeps LEHHOCTEN U MOEHTUYHOCTM
[5]. YueHble npusHatloT, YTO B3ATbIN caM Mo cebe, HM OaMH U3 3TUX (PakTOPOB He MPUBOAUT K IKCTPEMMU-
CTCKOMY noBefeHuo [6], a TakKke Mpu3biBalOT, NapannenbHo € (akTopamMy pucka pacrnpoCcTpaHeHus
pagvkanuama mdydatb akTopbl NPENATCTBYHOLLME STUM HEraTUBHBIM OOLLECTBEHHBLIM SABMEHNUSM [7 ].

Monogexb kak coumnanbHasi rpynna ocobo nogBepxeHa BAMAHUIO aHTUCOUMarbHbIX ABMXEHWA, B TOM
yucne n TepPPOPUCTUYECKUX FPYNMUPOBOK, B CUY CBOEWN Ncuxoduanoniornyeckon cneumdumkm [7]. icnonbsys
YA3BMMOCTb MOAPOCTKOBOIO M KOHOLIECKOro BO3pacTa Nuaepbl pagukanbHbIX FPynnMpoOBOK npuberatTt K
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BepbOBKe MOMNOAbIX NOAen, 3aBnageBasi Heokpenwumu ymamu [8]. Monogéxb CTaHOBUTCHA OpYXWEM, C
MOMOLLbIO KOTOPOTrO MPUBOAATCH B AENCTBME TeppopucTnyeckmne aktbl. OT CBOMX CTOPOHHMKOB SKCTPEMMUCTDI
TpebyloT Cnenoro m He YKOPWU3HEHHOTO MOBWHOBEHUS W WUCMONHEHUS NobbIX, Aaxe camMbix abcypaHbIX
NPUKasoB N NHCTPYKLWA [4].

CoumanbHble ceTw, Tak NOMNynspHbIE CPeay MOJSOAEXW, CTAaHOBATCA YAOOHbIMWM nfowagkamu ang
pacnpocTpaHeHNss NAeonorMmn n ybexxaeHWn pasnuyHbIX 3KCTPeMUCTCKMX ABwxkeHun [1]. Wccneposatenu
YTBEPXKAAKOT, YTO MOMoAble MIOAM HAXOAUTCS B rpynne pucka, siBNAACb Haubonee ysa3BMMOW KaTeropuen
HaceneHns AN AeCTPYKTUBHOIO MHAPOPMaLMOHHO-NCMXOSNTOMMYECKOro BO3AENCTBUSA CO CTOPOHbLI ynbTpapa-
avkanbHbix coobuwecTtB [9]. lMpu3HaeTcs, Y4TO YyYeHbIM elle TOMbKO MNPeacTOUT OUEHWUTb B3aMMOCBS3b
aKcTpemuama/Teppopuama n MHTepHeTa, ocobeHHo coumanbHblx ceTen [10].

A.H0. Kaproea u ap. [11] npeanaratT KrnaccuduKaumo OCHOBHbLIX HanpaBneHWi uccrieqoBaHun B
obrnactm npouecca OHMaWH pagukanusauuMum B MMPOBOW HayKe, BbIAENSS Creayloluve HanpaBneHUus:
obLieTemMaTNYeCKNE WCCNEAOBaHNA C LENblo CO3OaHWs MOAenen paguvkanu3aumu (Hanpumep, WHAWUBU-
AyanbHas, nonMTuyeckasi, TeppopucTMyeckas u ap. Mogenv pagvkannsauun); yskotematmdeckue nccnego-
BaHUSA ungeonornyeckmx nnatcopm pagukanos. K nocnegHum OTHOCATCH, Hampumep, KCcnegoBaHus
KOHTEHTa paaukanbHbix GrorepoB [12] v rpynn B coumarnbHbix ceTsx [13], aHanuM3 ponen B OHMaunH-
9KCTPEMUCTCKUX ABWXKEHUAX [14] n T.4.

B 3apybexHol nutepatype NogHMMaKTCH BOMPOCH! HE TOMbKO Moucka aPeKTUBHBLIX Mep NPOTUBO-
OEeVCTBUS  pacrnpoCTpPaHEeHUo nponaraHabl B KavyecTBe WHCTPYMeHTa BepbOBKM B  IKCTPEMUCTCKME
opraHu3auMm B coumanbHbIx ceTsix [15], HO n obcyxaalTcs cBA3aHHble C 3TMM MPOLIECCOM 3TUYeCcKMe
npobnemsb [16].

[MoaToMy BaXXHO U3YYUTb Kak 4acTo MOSib30BaTeNn BCTPEYalTCs C naesMm aKCTpeMmama B coumarnb-
HbIX ceTsx. [MnoTe3on uccnegoBaHMS CTano MNPEeAnorfioKeHne, YTO UCMOMb3OBAHWE OOHWUX COLMarbHbIX
CeTel MOBbILWAT PUCK CTONIKHOBEHUS C paguKarnbHbIMU UaesiMu, a ApYrMX — CHUXKaeT Takon PUCK.

Llenbio JaHHOrO MCCNefoBaHMs CTano u3yvyeHme B3aummocBA3M ocobeHHocTer meamanoTpebneHuns
CTYAEHTOB U NX OLIEHKM pacnpoCTpaHeHUs B coumarnbHblX CETAX 9KCTPEMUCTCKUX NOEN.

[aHHasa uenb 6binia KOHKPETU3MpOBaHa B CNeayoLWwmnx 3agadax:

1. N3yyeHne ocobeHHOCTEN MeananoTpebneHuns CTy4eHTOB;

2. OnpefgeneHne 4acToTbl BCTPEYAEMOCTU CTYAEHTOB C paauKanbHbIMU NAESAMU;

3. BbisBNeHne B3aMMoCBA3N Mexay 0COB6eHHOCTAMN MeamanoTpebneHnst n 4acToTon BCTpeYaeMocTu
CTYOEHTOB C paauKarnbHbIMU UAESAMN.

MeTogonorus n metoabl.

Ona cbopa paHHbIX NPOBOAWMIICA COLMOMOIMYECKMI OHMamH onpoc. B wnccnegoBaHuy NpuHSANM
yyactne 1950 cTygeHToB o4HOM hopMbl 06ydeHus 1-5 kypcoB rocygapctBeHHbix BY3oB Poccun (Ceepga-
nosckasi obnactb, KypraHckas obnacte, YenabuHckas obnacte, Pecnybnvka BaiwkopTtocTaH, lNepmckuii
kpan n OpeHOyprckasa obnacte). ONpocHMK cocTosn M3 AByx 6rokoB: 1) 0ocobeHHOCTM MeananoTpebnenHns;
2) ONbIT CTOMKHOBEHWSI C paaukanbHbIMK ngesamn. Bce Bonpockl, kpome Bonpoca o Hanbonee nonynspHbIX
coumarnbHbIX ceTdax, ObimM NOCTpPOeHbl Ha OcHoBe wWkanbl P. Jlankepta. Ons obpaboTkM pesynbTaTtoB
nccnegoBaHMs UCNONb30BanUCh: OaKTOPHbBIV U KOPPENAUMOHHBIN aHanus, a Takke D-kputepun Comepca.

Pe3ynbTathbl uccnegoBaHums.

PesynbTatbl uccnegoBaHusa (puc.1.) nokasanu, 4to Hawmbonee nonynsipHbiMM Cpeau CTyAEeHTOB
ABNAOTCA cnegytowme coumaneHble cetn: BKoHTakTe (91%), uHctarpam (80%) n YouTube (65%). Cnegyet
OTMETUTb, YTO MCCNedoBaHMe MPOBOAMIOCL A0 OodMUMarnbHOro 3anpeta Ha MUCMoNnb3oBaHUE CoumarbHOM
cetn uHctarpam B Poccum (BecHa 2019 roga). HanmeHee nonynsipHbIMU OKasanucb couunasbHble ceTu
Facebook (3%) n Teuttep (7%). Umn noneaytotcs meHee 10% ONpPOLLEHHbIX CTYAEHTOB.
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60 53 50
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BKoHTakTte Facebook- WHctarpam TukTok  Tenerpamm Teuttep  YouTube

%

Pwuc. 1. MonynapHOCTb pasnuyYHbIX couManbHbIX CETEN cpeamn CTYOEHTOB
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AHanu3 YypoBHA KPWUTMYHOCTM BOCMPUATUS WMHGOPMauMM Mokasan (puc.2), 4YTO CTyOeHTbl B
nogasnsowem 6oNbLIMHCTBE OTHOCATCS K MHOPMAaLMKM C MOO3PEHNEM U CTapaloTcs ee npoBepuTb (79%).
Tonbko 21% ONPOLUEHHBIX CYUTAIOT, YTO HE CTaNKMBAKOTCA C HEAOCTOBEPHOW MHopMauuen Boobe (4%)
UNn CTankuBarTcs ¢ TakoBon peako (17%).

Haunbonbliee gosBepve y CTyAEHTOB Bbi3blBa€T MHQOpMauud, nonyvyaemasi OT YNEeHOB CEeMbM U
Yepnaemas u3 nmyHoro onbita (tabnuua 1). MeHblwe Bcero gosepus BbidbiBatoT CMU (TV, pagno n gp.) un
YUUTENS Kak UCTOMHUKU MHpopMaLmu.

BbICOKMIA - i HU3KUI
79% L 4%

S cpeaHun

Puc. 2. YpoBeHb KpUTUYHOCTM BOCNPUATMS MHCpOpMaLnm

@PaKkTOpHbIN aHanW3 AaHHbIX OKasarn, YTo Te, KTO He JoBepseT MHTepHeTy B 6onbluen creneHu
OOBEpPSIOT CeMbe M yynTensm, a Te, KTo He gosepsieT CMW — B Gonbluer cTeneHn AOBeEPSOT APY3bAM U
cBoemy onbITy (Tabnuua 1).

Tabnmua 1 — PesynbTaTbl (PaKTOPHOrO aHanu3a CTEeneHn [OBepust K pPasHbIM  UCTOYHMKAM
nHdopmaumm
CpepHuin paHr KoMnoHeHT
N cToYHUK nHpopmaumm Kon-Bo
dakTop 1 dakTop 2

UHTepHeT 1950 3 -0,780

CMIN 1950 4,4 -0,763
Opy3bs 1950 3,8 0,652
Cembs 1950 2,8 0,716

Yuntens 1950 4.4 0,749

JIN4HBIN ONbIT 1950 2,6 0,732

BcTpeyasicb ¢ HeJOCTOBEPHOW MHpOPMAaLMEN CTYAEHTbI CKIIOHHbI NPOBEPSTL €€ Yepes obpalleHne B
UHTEepHeT-coobwectBa (Tabnuua 2). Tak noctynat 56,3% onpoweHHbiX. K cBOMM poacTBEHHUKaMM
obpaTaTca 3a npoBepkon nHdpopmauun Tonebko 12,3%. MHeHve apy3en n yuutenen B Ka4ecTBe BO3MOXHOIO
KpUTEpMs JOCTOBEPHOCTU MHGOPMALMK pacCMaTpUBalOT U TOrO MeHbLLEE YUCHO CTYAEHTOB (okono 5%)

Tabnuua 2 — Cnocobbl NpOBEPKU NOA03PUTENBHON MHAOPMAaLIMK

Cnocobbl Hacrora
(n=1950)
Cnpoluy y poautenei unv poacTBEHHUKOB Konu4yectso 240
% 12,3%
Cnpouy y negaroros Konu4yectso 100
% 51%
3agam Bonpoc B UHTEPHET-coobLLecTBe Konn4yectso 1097
% 56,3%
OBGcyxXy co CBEPCTHUKAMM Konuyectso 106
% 5,4%
Ha paHHbI BOoNpoc oTBeYanu ToNnbKo Te CTYAEeHThl, KOTOpble CHMTAIOT, YTO YacTo CTankMBakTCcsa C MHGOpP-
Mauwmen, KoTopasi BeIrMsaNT HEQOCTOBEPHON M MLLYT cnocoObl ee Nnposepku. MoaTomy cymma no ctonbuy
MeHbLUEe, YeM o6Lwmi 06beM Bbibopkn. OgHako, fons (%) BblMUCIANCS MO BCEW BbIOOPKE B LIENTOM.
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Y4yacTHWKM NCCefoBaHMsA KpaliHe peKo BCTPeYatoT B MHTEPHETE TeMaTUYECKNE Ipyrmbl, CBA3aHHbIe
C HauMoHanucTudeckumm naesmu (Tabnuua 3). Hukorga He ctankmBanuch ¢ NpuabiBaMu K NPOTUBOMPaBHBLIM
nenctensim 61,7% OnNpoOLUEHHbIX.

Tabnmua 3 — Yactota BcTpedyaemMocTM C TEMaTUYECKUMW  Fpynnamu, CBSA3@aHHbIMKM  C
HaUMOHaNNCTUYECKMMU naesiMm B nHTepHeTe (5-6anbHas wkana JankepTa)
[MokasaTenu pacnpegeneHus npusHaka 3Ha4yeHne cTaTUCTUKK
CpegHee 1,74
95% [oBeputenbHbIN MHTEPBar A58 CPeaHEero HwxHasa rpaHnua 1,69
BepxHsisi rpaHmua 1,78
MegunaHa 1
CpegHekBagpaTn4eckoe OTKIIOHEHME 0,996
AcnmmeTpusa 1,304
3kecuecc 1,096

CpegHee 3HaveHne no BbIGOpke TOBOPUT O TOM, YTO C MOAOOHLIMW MpU3bIBAMU CTYOEHTHI
BCTpevarTcs pegko (tabnumua 4).

Tabnuua 4 — YactoTa BCTpe4aeMoCTu NpM3bIBOB K MPOTUBONPaBHbIM AeicTBUAM (5-6anbHas LWwkana
JlankepTa)

lMokasaTenu pacnpegeneHns npusHaka 3Ha4veHne cTaTUCTUKK
CpegHee 2,06
95% [oBeputenbHbIN MHTEPBan A58 CPeaHEero HwxHasa rpaHnua 1,69
BepxHaa rpaHunuya 1,78
MepgunaHa 2,00
CpeOHeKB.OTKIOHEHME 1,00
AcnmmeTpusa 1,38
3Jkecuecc 0,60

CornacHo nony4eHHbIM AaHHbIM (PUCYHOK 3), YacToTa KOHTaKTOB C 3KCTPEMUCTCKMMW rpynnamu B
CEeTU 3aBMCUT OT UCMOMb30BaHWUS Takux coumanbHblx ceTen kak YouTube(D=-0,049; p=0,049) n Facebook
(D=0,179; p=0,027).

YacTtoTa CTOMKHOBEHWM C Mpu3biBaMX K NMPOTMBOMPABHbIM OEWCTBUSAM 3aBUCUT OT UCMONb30BaHMWS
Facebook (D=0,264; p=0,035) n Instagram (D=-0,062; p=0,035).

YpoBeHb KPUTUYHOCTM MO OTHOLUEHWID K WHAOpMauMn CBA3aH C MCMNoSib3oBaHWeM ceTn Twitter
(D=0,086; p=0,006) n c yacTon CTONKHOBEHWS C Mpu3biBamMK K NpoTMBOMNpaBHbIM gencreusam (rs=0,081;
p=0,0001).

MHTepecHo, 4To cornacHo nybnuyHbIM JaHHbIM Koprnopauuu couunanbHbeix ceten Facebook, Google
(YouTube) n Twitter ctanu akTuBHbIMW CyGbekTaMy NONUTUKKU, KOTOpas HanpasfieHa Ha NpOTUBOAENCTBME
pacnpocTpaHeHuto Teppopusma [15].

sInstagram
4 Twitter
4 YouTube
yacrtoTta KOHTaI;<TOB c
7 KPUTUYHOCTb ®  npusbiBaMu K
BOCNPUATUS NPOTUBOMPaBHLIM
nHpopMaLmm peicTeuamM |
L YacToTa KOHTaKTOB
C 9KCTPEMUCTCKUMMN MaEesMU
Facebook

Puc. 3. 3aBUCMMOCTb 4aCTOThbl KOHTAKTOB C paanKanbHbIMU NaesaMm
OT YacTOTbl MCMNOSIb30BAHNA Pa3NNYHbIX COLMarbHbIX CETEN
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B xope vccnepoBaHus Gbinn OGHApYXXEHbl KOppensauuM Mexgy YPOBHEM [OBEPUS K pasfvyHbIM
NCTOYHUKAM MHOPMALIMKN 1 YacTOTOWN CTONKHOBEHMS C paauKarbHbIMU naesmu (puc.4).

MonoxuTenbHble KOPPENnsuuM [OaHHbIX NEpPeMEHHbIX Obinn OBHapyxeHbl C YPOBHEM [OBeEpUS
yuntenam (rs=0,067; p=0,003) n nuuHomy onbity (rs=0,073; p=0,001), oTpuuatencHble — NHTEPHETY (rs=-
0,077; p=0,001) n CMWU (rs=-0,074; p=0,001).

AoBepve NMYHOMY
onbITy

yacToTa KOHTaKTOB C nosepue
paavkanbHbIMN CMA
naesamm

nosepuie
yuntenam

aoosepune

5 WHTEpHETY

Puc.4. BaanmocBsa3b 4acTOTbl KOHTAKTOB C pagnKarnbHbIMN naedamm
1 gosepuem K pa3HbiM UCTOYHUKaAM I/IH(*)OpMaLI,VIVI

3akntoyeHue.

[MpoBeneHHoOe uccnegoBaHWe MOCBALLEHO aKTyarbHOW B COBPEMEHHBbIX YCNOBUSIX nNpobreme
U3ydeHuss NyTen pagvkanu3auun monogexu. B Hem npeactaBneH y3koTemMaTUYECKUM MOOXOA K aHamnuay
ocobeHHoCcTEN MeananoTpebneHns CTYOEHTOB B KOHTEKCTE PUCKOB CTOMKHOBEHWSI C 9KCTPEMUCTCKUMU U
HaUMOHAaNUCTUYECKUMN NOEAMM.

B xoge uvccnepoBaHust ObINO YCTAaHOBMEHO, YTO CaMoOW MOMYNSIPHOW CPeAu CTYLEHTOB SBMSIETCS
coumaneHasa cetb BKoHTakTe, a cambiMmn HenonynspHeiMu - Facebook n Teuttep. CTy4eHTbl HE CKMOHHbI
JoBepsTb MeanavHdgopmMauun. B kadecTBe pecypcoB Anisi NPOBEPKU MOAO3PUTENBHON MHAOPMAaLNUM OHU
Yyalle BCEro HasblBaloT MHTepHeT-coobuiecTBa. bonbLue BCero cTyaeHTbl AOBEPSIOT CBOEMY OMbITY N CEMBE.
MeHbLue Bcero oHu goepsitoT CMU n yuutensm.

PesynbTaTthl nccnegoBaHms nokasanu, YTo coumarbHble CETU SBNAOTCA hakToOpoM pacnpocTpaHeHUst
pagvkanbHbIX ngewn. lNpunyem yyactme B 0gHMX COOOLLECTBAX NO3BOMSAET CHU3UTb PUCK paankanusauuu, a B
OpYrux MoBbICUTb ero. Ha yacTtoTy BCTpeYaeMOCTM C paguKarbHbIMU MOESMU Takke OKasbliBaloT BIUSIHWUE
KPUTUYHOCTb B OTHOLUEHWW MNOonyyYyaemon MHoOpMauun M ypoBEHb LOBEPUS K PasnUyYHbIM MCTOYHUKAM
NHopmaLnn.
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The article is devoted to the research of the impact of the creative research environment on training
the future teachers to work with the intellectually gifted students. The essence of two independent fields of
research is revealed: teacher psychology for the gifted schoolchildren and teacher training to work with the
gifted students. The structure of the readiness of the future teacherin the development of the intellectually
gifted students is presented, consisting of the unity of four components: motivating, cognitive, technological
and personal. A description of the basic principles of arranging psychological and pedagogical support in
thecreation of the readiness of the future teachers in the development of the intellectually gifted students is
given. It was concluded that the creation of the readiness in the development of the intellectually gifted
students is possible only in the educational environment, with such parameters as a low degree of regulation
of behavior, information enrichment and representation of the creative behavior patterns, where training and
upbringing are connected with the research activities.

Key words: educational environment, readiness, creativity, intellectual talent, research activity.

KPEATUBHO-UCCJIEAOBATEJIbCKAA CPELA KAK YCIIOBUE ®OPMUPOBAHUA TOTOBHOCTU
BYAYLWNX YYUTENEWN K PASBUTUIO UHTENJNEKTYANIbHO OAAPEHHbIX OBYYAIOLLMXCA

Cwmazenut T.U. — kaHO. ned. Hayk, accou. npogheccop Kagedpbl nedazozuku u ncuxonoauu KPY um.
A.BalimypcbiHoea.

Laneumbekosa K.C. — kaHO. ned. Hayk, af. crieyuanucm OenapmamMeHma HayKu U Mocrieg8y308CK020
obpasoearus KPY um. A.balimypcbiHosa.

Cmambsi nocesieHa uccriefo8aHu0 8/USHUSI KpeamueHo-uccriedogameribekol cpedbl Ha Modzo-
moeky 6ydywux ydumerneld K pabome ¢ UHMeIeKmMyanbHO 00apeHHbIMU yHauwumucs.Packpbigsaemcs
CcywHocmb d8yx caMocmosimeribHbIX HarpaeneHul uccriedogaHul: ncuxonoaus ydumerns 0ns o0apEHHbIX
WKOMbHUKO8 U rnodzomoeka y4yumerns K pabome ¢ odapeHHbIMU ydawumucs. lNpedcmaesneHa cmpykmypa
eomosHocmu 6ydyuie2o yHumers K pasgumuio UHMessiekmyasbHO 00apeHHbIX 0byqarouwuxcs, cocmosuwas
u3 eQuHcMBa 4YembIpex KOMIMOHEHIMO8:MOMUBAULUOHHO20, KO2HUMUBHO20, MEXHO/I02U4eCcKo20 U JIUYHO-
cmHoe2o. [laHa xapakmepucmuka OCHOBHbIX [PUHYUNO8 oOp2aHu3ayuu [cuxonozo-nedazoeuyeckol
noddepxxKu ghopmupogaHusi 2omosHocmu 6ydywux yqumernel K pasgumuro UHMeeKkmyarnbHO 00apeHHbIX
obyuarwuxcsi. CdenaHbl 8b1800bI O MOM, 4YMO GHOPMUPOBAHUE 20MOBHOCMU K pasgumuro UHMESINIEK-
myarnbHO 00apeHHbIX yHaujuxcsi803MOXHO MOJIbKO 8 0bpa3ogamersibHOU cpede, ¢ makuMu rnapamempamu,
KaK Hu3Kasi cmerneHb peanameHmauyuu rnogedeHusi, uHgpopmayuoHHass obocauleHHOCmMb U ripedcmasneHx-
Hocmb 0b6pa3syoe KpeamugHo20 nosedeHusi, 20e obydyeHue U eocrnumaHue op2aHUYHO COEeOUHEHbI C
uccnedosamernbcKkol 0essimeribHOCMbIO.

Kntouesble crioga: obpazoeamesibHas cpeda, 20mO8HOCMb, KpeamueHOCMb, UHMeneKkmyanbHasi
odapeHHOCmb, uccredogamersibckas 0essimenbHOCMb.

WbIFAPMALLbUIbIK 3EPTTEY OPTACbI BONALLAK M¥FANIMAEPAIH 3UANbIK OAPbIHAbI
OKYLWbINAPObI AAMYbIHA OAUbIHAObIFbIH KANBINTACTbIPYAbIH LUWAPTbI PETIHAE

Cwmaznuti T.U. — ned. r. kaHO. ned., nedazoauKka XoHe rcuxosoausi kKaghedpachbiHbiH KaybiMOacmbi-
pbinFaH npogeccopsl, A.baltimypcbiHo8 ambiHOarbl KOY.

Ulaneumbekosa K.C. — ned. f. kaHO., fbiflbIM XOHE >XOfapbl OKYy OPpHbIHaH kediHai 6irim denap-
mameHmiHiH 6ac mamaHsbi, A.balimypcbiHo8 ambiHOarbl KOY.

Makana 6onawak wmyranimMoepdi uHmennekmynobl 0apbiHObl OKyWbIIapMEH XYMbIC icmeyae
OalibiHOayfa WhblFapMallblfibik-3epmmey OopmachiHbIH 9CePIH 3epmmeyae apHanfaH.3epmmeydiH eki
Oepbec b6arbimbiHbIH MHI awblnadbl: 0apbiHObI OKylWhblnapra apHanfaH MyFaniMHiH NCUXooausichbl XoHe
myranimOi 0apbiHObI OKyWblapMeH XyMbiC icmeyee OalibiHOay. bonawak myraniMHiH UHmesinekmyanobl
OapbIHObI OKyWblnapobl OambimyFa OalibiHObIFbI MOPM KOMIOHEHMMeH mypadbi:MOMUBaUUsIIbIK, MaHbIM-
ObIK, MEXHO/I02USINIbIK XoHe Xxeke. bonawak myranimoepdiH uHmersnekmyandbi 0apbiHObl OKyWblnapobi
Oambimyra OalibIHObIFbIH KallbinmacmaeipyObl MCUX0102usifibiKk-nedazoaukarnbiK Kondaydbl ylbiMOacmbipy-
ObiH Heei3ai npuHyunmepiHe curnammama 6epindi. ViInmennekmyanobl 0apbiHObI OKywblnapdbl Oambimyra
OalibIHObIKMbI KanbimmacmbIpy MiHe3-Kyrbikmbi pemmey0diH memeH 0spexeci, aknapammaik 6albimy XoHe
WwblFapMawbinbiK MiHe3-KyrblK yr2inepiH ycbiHy cusikmbsl rnapamempriepi 6iniMm 6epy opmacbiHOa faHa
MyMKiH 60onadbl deceH KOpbImMbIHObI acarsnobl, 6yl OKbImy MeH mapbueney, fbiflbIMU-3epmmey XyMbicma-
pbIMEH Mbifbi3 balifiaHbICMbI.

TyliHdi ces0ep: 6inim 6epy opmachkl, 0alblHObIFbI, WhIFapMablfblK, UHMesnekmyandbl manaHm,
3epmmey Kbi3Memi.
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Introduction

In modern Kazakhstani conditions it was clearly identified the need of the society for the intellectually
developed people, talented, with the ability to think extraordinarily, put forward progressive ideas, and
actively influence the increase in the competitiveness of the state. In this regard to create the most favorable
conditions to identify gifted children and assist their development and the realization of their intellectual and
creative potential is one of the strategic goals of our country education system. The successfulness of its
achievementdepends on a number of factorswhere the level of the teachers’ training has an important place.
Thereforethe problem of involving a commitment for the development of intellectually gifted students is of
particular relevance.

Main part. It should be noted that significant theoretical and experimental material on this problem
was accumulated in education and psychology, the analysis of theirs displayed that there are two
independent fields of research: psychology for gifted schoolchildren and the teacher's background tothe
activitywith gifted students.

The first direction unifies thepsychological research on the professional and personal qualities of
teachers, which can provide the increased susceptibility, sensitivity to behavior and the needs of gifted
students (N.V. Dudyreva, M.M. Kashapov, E.L. Melnikova, A.l. Semenova, etc.). The results of these works
served as the basis for determining the personal component of the readiness we are studying,as within the
framework of this field, the scientists introduced the new concepts that reflect the professionally important
qualities of a teacher working with the gifted students, and created the diagnostic tools. In particular, we are
talking about the concept of "abolitiveness," understood as "a complex pedagogical ability to have an
appropriate perception, comprehending and understanding of a gifted student, the ability toidentify a creative
student and to provide the required psychological and pedagogical support" [1, p. 165].

The second direction considers the problems of training teachers to deal with the gifted students (M.A.
Arsenova, R.R. Bikbulatov, U.B. Zheksenbaeva, T.G. Moroz, L.M. Narikbaeva, I.I. Ushatikova, etc.).The
results obtained during these researches made it possible to clarify the concept of "the readiness of the
future teacher to encourage intellectually gifted students," to specify the content of its cognitive and
technological components. The readiness of the future teacher to promote the intellectually gifted students is
considered as an integrative professionally significant quality of the teacher's personality ensuring the
identification and realization of the abilities of the intellectually gifted students, which are manifested in the
advanced forms of research activity and creative achievements, and providing them some psychological and
pedagogical assistance and support.

The structure of the research is represented by the unity of four components: motivational, cognitive,
technological and personal (Figure 1).

4 ) 4 )

Technological

Cognitive component component

Component of

Motivating component personality

Readiness of future
teachers to
promote the

intellectually gifted

students

Figure 1- Structure of readiness of future teachers to promote the intellectually gifted students
Describing the motivating component, we proceeded from the fact that the system-forming

characteristic of the teacheraffecting the success of the activity is the focus on the gifted schoolchildren.
Therefore, the motivating component is represented by a combination of strongmotives determining not only
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the interest of future teachers in the development of the intellectually gifted students, but also reflect the
general orientation of the personality, its retrieval and creative research position.

The cognitive component consists of the knowledge about the essence of intellectual giftedness and
methods of its diagnosis, psychological features of the gifted students, arrangementof their development,
modern methods and technologies of training.

The technological component assumes that the future teachers have the following skills: knowledge of
diagnostic methods for the intellectually gifted students, the ability to predict the dynamics and direction of
changes, to plan the individual routes for the progress of the talented students, designingof a developing
educational environment and others.

Such qualities as creativity, abolitiveness, self-confidence, the ability to reflectare formed bythe
personal component.As the readiness of the future teacher for the development of the intellectually gifted
students reflects the result of his internal intellectual and personal formation, it is not a natural growth that
arises by itself, therefore, its purposeful formation and development is necessary.

The analysis of the research is devoted to the study of the innovative experience of highly developed
countries in training teachers to work with the gifted schoolchildren and students and it displayed that the
formation and development of the readiness is possible only in an educational environment where training
and education are organically connected with research activities.

Moreover the participation in the research activities is a condition for the development of the
intellectual activity, both as a teacher and a student. However, this is not enough to form a high level of
readiness for the future teachers to develop intellectually gifted students. Therefore, the research aspect of
the educational environment we create was supplemented by a creative component. When designing it, we
made the referencesto K.G. Krechetnikov [2]. In his interpretation the creative educational environment is "a
multidimensional individualized self-organizing integrity, designed to create conditions favorable to the
development of the creative abilities of the students, as well as ensuring their self-realization and personal
growth" [2, p. 16].

According to D. B. Bogoyavlenskaya [3] and A.M. Matyushkin [4], creativity can be defined as a kind of
way beyond the limits of the available situation or available knowledge and in accordance with it the
teacher's creativity is expressed in the original formulation of a problem filled with personal meaning
especially significant for the encouragement of the intellectually gifted students.

That is why in the process of training of the future teachers for this aspect of work it is necessary to
ensure the indirect formative influence by meams of an educational environment they can be updated. Such
an environment should have certain features: 1) a high degree of uncertainty; 2) potential multivariability, that
is, wealth of opportunity. At the same time the uncertainty stimulates the research for your own, and not just
the adoption of the ready-made guidelines. Multivariability provides the choice capability and awareness. It is
very important for this environment to have the creative behaviorpatterns and its results.

Thus, the combination of such environmental parameters as a low degree of regulation of behavior,
information enrichment and representation of the creative behavior patterns has a decisive influence on the
formation of the readiness of the future teachers to encourage the intellectually gifted students [5, p. 133].

In order to keep on this policy of discussion we define the creative research educational environment
as the relationship between the conditions where the future teacher at each educational level has the
opportunity not only to develop the initial creative potential, but also in the process of successful
arrangement the of educational research activities to awaken the need for the creative activity, self-
development to form an active research position.

The research activity acts as a system-forming factor integrating the creativity and innovation, in the
course of it the development of the personality as a subject of the educational process takes place. Due to
the effective interaction of all subjects, the only space of the creative research environment of the university
is established, where the formation of the readiness of the future teachers for the development of
intellectually gifted students is ensured.

The technological level of the creative research environment is presented by:

- the course "Management of the development of the intellectually gifted students," which has creative
value (for example, setting a problem involving a plurality of solutions; the solution is unexpected, original
and unparalleled; the solution involves the continuation of any concept or pedagogical approach, etc.) and is
implemented by a problem research method;

-dialogic methods of training, which provide subject-subject relations between the participants in the
educational process, the possibility of cooperation and creativity in knowledge;

- involving the future teachers in the research projects aimed at developing programs for the
development of intellectually gifted students, providing them with psychological and pedagogical support.

The use of the discipline "Management of the development of intellectually gifted students"in the
course of study is of effective training practices "Lesson study" and "Action Research" contributed to the
formation of the studied readiness. Without detailed characteristics of these practices described in sufficient
detail in foreign and domestic sources [6, 7, 8, p. 28-31, 9], we point out that their application ensured the
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development of skills that make it possible to line up in the perfect way the individual development routes for
the intellectually gifted students, predict results and determine emerging difficulties, and develop the
remedial and developing programs.

The effective creation of the readiness of the future teachers to develop the intellectually gifted
students in a creative and research environment cannot be ensured without a high-quality psychological and
pedagogical support. Traditionallythepsychological and pedagogical support is considered to be the activity
of a teacher, aimed at providing the professional assistance in training and education, individual
development and self-realization of the person [10, p. 11]. Moreover, it is associated with the increased
attention on that part of the teachers to those aspects of the person and her activities that are potentially
problematic. At the same time | would like to emphasize that the psychological and pedagogical support of
the student in the educational process is focused on the maximum preservation of his freedom and
responsibility in solving the problem arisen for choosing the most optimal option for overcoming difficulties,
implies the activity and the dedication to the positive changes.

In this regard, the main principles of arranging the psychological and pedagogical support for the
creation of the readiness of the future teachers in the development of the intellectually gifted students are:
subjectivity, targeting, problems, cooperation. The principle of subjectivity is based on the recognition of the
individual experience of each student, their active involvement in the joint activities, providing the conditions
to implement the freedom of choice. The principle of targeting takes into account the peculiarities of each
student, his creative potential, readiness for the psychological and pedagogical support. The principle of
problems involves focusing on the need of the students for psychological and pedagogical support,
identifying the contradictions in the personal and professional development of each of them, determining the
readiness to resolve them. The principle of cooperation is in the arrangement of psychological and
pedagogical support on the basis of equal interaction between the teachers and the students, coordination of
the goals and the joint planning.

The psychological and pedagogical support of the students in the process of arrangement of the
development of the intellectually gifted students can be carried out in a group and in a individual form. One of
the best group methods of support is psychological training in a form of intensive training aimed at practical
mastery of the required skills.

As for the readiness the most productive trainings are aimed at overcoming the stereotypical
perception, thinking and behavior of the future teachers, developing self-sufficiency, a holistic vision of the
pedagogical situation and its psychological interpretation. The trainings use different types of activity, such
as discussion, group discussion, modeling situations, exercises, etc., their implementation allows stimulating
openness and the ability to accept another point of view, skills of professional and pedagogical
communication, reflective abilities, ability to control their own emotional manifestations and adequate
respond to the behavioral characteristics of others. The advantage of the training is also due to the fact that
this technology can be used both in practical classes and in extracurricular activities.

Conclusions.

In the course of the theoretical study a structural and meaningful characteristic of the readiness of the
future teachers to develop intellectually the gifted students as a professional quality, integrating motivating,
cognitive, technological and personal components, ensuring the creation of the conditions in the
development of the students’ giftedness and updating the creative potential and creativity of the teacher was
revealed.

The effectiveness of the process of the consecutive formation of students' readiness in this aspect of
the pedagogical activity is achieved by the targeted implementation in a creative research educational
environment, the features of which are of a high degree of uncertainty and multivariance as a wealth of
opportunities.
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TeMbl KOTOpPbIX 3apermctpupoBaHbl B FTocMIHTU; Takke yyacTBylOLWMX B NPOEKTaX No MOOUMBHOCTU, NpUyem
CTaTbW NPMHUMAIOTCS TOMNBKO B CrieayHoLMA HOMEP XypHana nocne OKOH4YaHUsA KOMaHAMPOBKHN).

CoaBTopcTBO NpeanonaraeT He 6onee 4 aBTOPOB.

Mpuem cTtaten B Homep 3akaHumBaeTcs 10 yncna (BKNIOYMTENBHO) Npeablgyllero Mecsiua Bbixoda
XypHana (B Ne 1 go 10 deBpans BkntountenbHo; B Ne 2 o 10 mas; B Ne 3 go 10 aerycta; B Ne 4 go 10
Hos16ps). MNMocne ykazaHHOro Cpoka cTaTbyM He MPUHUMAKOTCA.

TMopsidok pacnoJsioxeHUs1 CMPYKMYPHbLIX 3JIeMEeHMOo8 cmambUu:

- cTaTbsa gomkHa cogepxatb YOK http://grnti.ru/ - nepBas cTpoka, cnesa;

- Kaxxaas cTaTbsA, NPUHATAA K Ny6nukauum aBTomaTtuydecku nonyyaet DOI

- 3arofioBOK CTaTbM (MPOMUCHBLIMM OyKBamu, NOonyXupHbiM wpudgTom), PO asTopa (dhammnusa
MOMHOCTBID U WHMUManbl) (He Oonee 4-x aBTOPOB), €0 y4eHas CTeneHb, 3BaHWE, MeCcTo paboThl
(BOMKHOCTb, Ha3BaHMe NPeanpuUATUS, opraHu3aumm, yuypexageHus) n HabpaHHasi KYPCMBOM aHHOTaUus U
KntoveBble crioBa (5-7 cnoB) pacnonaralTcs nepen TEKCTOM CTaTbM Ha 3-X A3blkax. Ecnu B Ha3zBaHuK
opraHm3auvMM SIBHO He yKasaH ropog, TO 4yepes3 3ansTylo MOcCre HasBaHus OpraHMsauum ykasbiBaeTcs
ropof, Ans 3apybexHbix opraHmMsauun - ropoq u crpaHa (JanbHEBOCTOYHbIA MHCTUTYT NEPEnOAroTOBKM Kag-
pos ®CKH Xabaposck, P®). Ecnu ctaTba nogrotoBrneHa HECKONMbKMMU aBTopamMu, UX AaHHble YKa3bliBaloTCs
B MOpsiAKe 3HAYMMOCTU BKIaJa Kaxkgoro aBTopa B ctatbio. O6bem aHHoTauum — 150-180 cnoB (Kypcusom,
0ObIYHBIM PG TOM);

- Tabnuupl, PUCYHKM HeoOXoaMMoO pacnonaratb nocne ynomuHaHusa. C kaxgow unniocTpaumen
OOMKHa cnefoBaTtb HAANUCh. PUCYHKM JOIMKHBI ObITb YETKMMM, YNCTBIMW, HE CKaHUPOBAHHbLIMU;

- B CTaTbe HyMepYTCS NULb Te OPMYyribl, HA KOTOPbIE MO TEKCTY €CTb CChISTKY;

- BCe abbpeBuaTypbl M COKpaLLEHWs, 3@ UCKIOYEHMEM 3aBELOMO OOLLEN3BECTHbIX, AOMKHbI ObITb
paclmngpoBaHbl NpU NEPBOM yNnoTpebneHnn B TEKCTe.

- TekcT B dopmaTe doc (Microsoft Word). ®opmat nucta A4 (297x 210 mm). Bce nona — 2 cwm.
CTpaHunubl B 3neKTPOHHOM Bepcumn He HymepytoTes. WpudT: Arial. Pasamep cuvBona — 10 pt. TekcT gormkeH
ObITb OThopMaTUpoBaH Mo wupuHe 6e3 nepeHocoB, OTCTyn B Hayane ab3aua —1 cMm. MexXCTpouHbIn



WHTEpBan — oAMHapHbIA. 3arofnoBOK cTaTbM hOpMaTupyeTcsl No UeHTpy. B TekcTe ctaTbu He AoOIKHA
MCnonb30BaTbCA aBTOMaTM4ecKasi Hymepauus;

- CMMNCOK MCMNOSb30BaHHbIX NPY MOATOTOBKE CTaTbl MHEOPMALMOHHbBIX MCTOYHMKOB pacronaraeTcs B
KoHUe cTaTbu. [lepedncneHme MCTOYHUKOB [aeTcd CTPOro B MOpPsiAKe CCbIIOK Ha HUX B cTatbe. Homep
CCbIJIKM B TEKCTE CTaTbl 0hOpMIIsSeTCs B KBaapaTHbIX ckobkax, Hanpumep — [1, ¢.13]. Cnncok nutepaTypsbl
odopmnsetca B cootBeTcTBum ¢ FOCT 7.1 — 2003 «bubnuorpacdunyeckas sanunce. bubnuorpaduyeckoe
onucaHue. O6wue TpeboBaHUA 1 NpaBmna COCTaBNEHNAN;

- nUTepaTtypa Ha s3blke CTaTbM (KpOME aHrf.) 1 B IaTUHCKOM TpaHcnuTepauuu;

- @CNnMn CTaTbsl Ha aHrn. A3blKe, TO TOMbKO UCTOYHWKUM Ha PYCCKOM M Ka3axCKOM £3blke OatoTCs B
natuHckomn TpaHenuTepauun B REFERENCES;

- €CNM CTaTbsl Ha Ka3.413., TO CMNWCOK JAETCs Ha Ka3.s13 1 B NATUHCKOW TpaHCcnuTepauuu;

- cBefeHus ob aBTope (ax): hamunus, UMsl, OTYECTBO (MOJTHOCTBIO), Y4EHas CTEMNEHb, yYEHOE 3BaHMWe,
OOMKHOCTb, MecTo paboTbl (MecTo y4ebbl WM COUCKATENbCTBO), KOHTaKTHble TernedoHbl (MOOUNb-
Hble), dpakc, e-mail (Ha pycckoM, Ka3axCKOM U aHITIMNCKOM SA3blKax), MOJTHbIA AOMALLIHWUIA aapec.

Mpw HeBbINONHEHUN XOTSA Bbl OQHOTO M3 3TUX TPEBOBaHUIN CTaTbs K PACCMOTPEHMIO HE NPUHMMaEeTCS.

Haww pekBU3NTbI:

e T[lonyyaTens: Hekommepyeckoe akuMoHepHoe 00LecTBO «KocTaHamckmin permoHanbHbIn

yHUBepcuTeT umeHn A.bantypceiHoBa»

e T[louToBbi agpec: 110000, Pecnybnuka KasaxctaH, KoctaHanckasi o6n., r.KoctaHan, yn.

A.BaitypceiHoBa, 47, kopnyc 1

e Ten/cakc 8 (7142) 51-11-45

BaHkoBCKue peKBU3UTbI:
MWK KZ61914092203KZ002CJ BHeOoaxXeT
BVH 200740006481
BUK: SABRKZKA
dununan b AO «CbepbaHk»
PHH 6aHka 391700078345
Kbe 16
KoHTakTbl
e Ten (8-7142) 53-01-86
e 110000, r.KocraHan, ynuua Tayencusguk 118, ka6.118
e KPY nm.A.BantypcbiHoBa, [JenapTameHT HayKuM U NOCMeBY30BCKOro 06pa3oBaHus, pegakums

XypHana «3i»

e  E-mail: 3i_ksu@mail.ru

OnnaTa cTaten Takke OCYLLECTBIAETCS Yepe3 npunoxenne Kaspi.kz.

Bbl gomkHbl BbIGpaTh mnatexu, 3atem BblbpaTb KaTeroputo obpasoBaHWs M BBECTU Ha3BaHWE yHMBepcuTeTa.
Hanee B ctpoke PAKYJIbTET Heobxooumo 3anonHUThL «onnarta 3a cTaTtblo B xypHane «3i»; B ctpoke KYPC ykasatb
HOMep XypHarna, B koTopoM BygeT onybnukoBaHa crtaTtes (Hanpumep, «2 / 2021»); B ctpoke MMA CTYOEHTA ykasatb
umsi asTopa (aBTopos); B ctpoke ID CTYOEHTA pomxkeH 6biTb yka3aH ID nnatenblumka (MMs gepxartens kapTbl, Yepes
KOTopylo npousBoautcs onnara); B ctpoke VIMA MNATENA pomkHO ObiTb yka3aHO UMS gepxaTenst kapTbl, yYepes
KOTOPYHO MPOV3BOAUTCS NMaTex.

XypHanA. BantypcbiHOB aTbiHAaFbl KocTaHaw
OHipniK yHMBEepPCUTETIHIH FbISIbIM X9He
XOFapbl OKy OpHbIHAH KeuiHri 6inim 6epy
6enimiHge Tepinin, 6eTTenai
KomnbetoTepnik 6eTTey: Xyasikosa C.
MekeH-XalbIMbI3:

110000, KoctaHam K., Toyenci3gik 118, 118 ka6
Ten/dbakc: 8 (7142) 55-85-96
E-mail: 3i_ksu@mail.ru
Maycbim 2022 x. bacyra 6epingi.

Miwimi 60*84/18
Tapanbsimbl 300
Maycbim 2022x. Tancbipbic Ne 080

A. BaiTypcbIHOB aTblHAAFbI
KocTtaHanm eHipnik yHuBepcuTeTiHae 6acbinfFaH
KoctaHam K., Toeyencisgik 118

XXypHan HabGpaH u cBepcTaH B OTAene Hayku 1
nocneBy30BCKOro o6pasoBaHus
KocTaHaickoro permoHanbHoOro yHmeepcureTta
umm. A.bantypcbiHoBa
KomnbtoTepHasi BepcTtka: Xyasikosa C.

Haw appec:

110000, r. KoctaHan, Tayencunspguk 118, ka6.118
Ten/dbakc: 8 (7142) 55-85-96
E-mail: 3i_ksu@mail.ru
MopnucaHo B neyaTb MoHb 2022 T.
dopmart 60*84/18
Tupax ak3. 300
MioHb 2022 3aka3 Ne 080

OTtneyvaTtaHo B KocTtaHanckom permoHanbHOM
yHuBepcuteTe um.A.bantypcoiHoBa
r. Kocranawn, yn. Tayencusguk 118
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