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ALETUXOINUHICTEPA3A U EE POJlb B ®OPMUPOBAHUA
SPUTPOIrPAMMbI NMPU METANTNOTOKCUKO3IE

Hepxo M.A. — dokmop buors. Hayk, npogbeccop, 3as. kaghedpol ecmecmeeHHOHayYHbIX QUCYUNIUH
@r60Y BO tOxHo-Ypanbsckul AY, a. Tpouuk YensbuHckas obir.
TkayeHko J1.A. — maeucmparHm, @I'60Y BO HOxHo-Ypansckul F'AY, e. Tpouuk YenssibuHckasi 0611.

U3yyeHa UHEOpMamusHOCMb aKmueHOCMU auemusixouHacmepasbl 8 OUEeHKe U3MEHeHUU ¢hopMebl,
pasmepa u Konudecmsa 3pumpoyumos 8 ycrio8usix HU3Ko 00308020 OCMYIEHUs] 8 OpaaHU3M XXUBOMHbLIX
coeduHeHuUl ceuHua U kadmusi. B xode uccriedosaHull ycmaHO8/1eHO, YMO MPU MOKCUKO3€ YMEeHbUWanocCh
KOIu4yecmeo 3pumpoyumos 8 Kpoeu Kpbic (8 I-ou epynne Ha 47,01%, eo ll-ou — Ha 52,71%, e lll-el —
29,12%), onpedensis HanpasneHHOCMb USMEHEHUs1 2emoeriobuHa u eemamokpuma. CmeneHb cdsuzos rnpu
UCronb308aHUU Memarsudecko20 Kokmelrsnsi bbina MeHee 6blpaxeHa, Ymo ompaxkaem Hanudue aHmaazo-
HUCMUYECKUX 83aUMOOMHOWeHUl Mex0y Mmemarniamu. BenuduHa pacyemHbix napamempos 3pumpoepam-
mbl (MCH, MCHC, MCV) ceudemenscmeosasia 06 yeenudeHuu obbema KpacHbIX KIIemokK (Makpouumos),
MoebILEHUST 8 HUX Koruyecmea eemoesriobuHa rpu COXpaHeHUU Ufu He3HaYyumeslbHOM YMeHbUIeHUU
«yrnakoeku» benika 8 kiemkax. AKMUBHOCMb auemusixosluHacmepasbl 8 2emMosu3ame 3pumpoyuUmos
yMeHbwarsnack 8 xo0e aKcriepumMeHma u Haubonee 3Ha4uMo rpu 88edeHuUU Memarsiu4ecKkoao Kokmelns (Ha
56,37%). ®epmeHm npu CBUHUOBOM MOKCUKO3e Cmamucmu4yecKu 3Ha4yuMo Koppesnuposars ¢ 2eMoeiobu-
Hom (r=0,73-0,92), npu kadmuesom — ¢ Konudecmeom apumpouyumos (r=0,82-0,83) u eemoznobuHa (r=0,88),
fpu C8UHU080-KadMuesoM — ¢ Yucsiom apumpouyumos (r=0,79-0,86), cemoanobuHa (r=0,76-0,79) u MCH (r=
- 0,66 - -0,74).

Knrodesble crioga: apumpoepamma, Memariiibl, MOKCUKO3, auemursixofiuHacmepasa, Koppensyuu

ACETYCHOLINESTERASE AND ITS ROLE IN ERYTHROGRAM FORMATION IN METALLOTOXICOSIS

Derkho M.A. — Doctor of Biology, Professor, Head of the Department of Natural Sciences of the South
Ural State University, Troitsk, Chelyabinsk Region.
Tkachenko L.A. — Master's student, South Ural State University, Troitsk, Chelyabinsk region.

The informative value of acetylcholinesterase activity in assessing changes in the shape, size and
number of red blood cells under conditions of low-dose intake of lead and cadmium compounds into the
animal body was studied. It was found that with toxicosis, the number of red blood cells decreased (in group
| by 47.01%, in group Il by 52.71%, in group Ill by 29.12%), determining the direction of changes in
hemoglobin and hematocrit. The degree of shifts when using a metal cocktail was less pronounced, which
reflects the presence of antagonistic relationships between metals. The value of the calculated parameters of
the erythrogram (MSN, MSNS, MCYV) indicated an increase in the volume of red cells (macrocytosis), an
increase in the amount of hemoglobin in them while maintaining or slightly reducing the "packaging" of
protein in cells. The activity of acetylcholinesterase in erythrocyte hemolysate decreased during the
experiment and most significantly with the introduction of a metal cocktail (by 56.37%). An enzyme with lead
toxicosis statistically significantly correlated with hemoglobin (r=0.73-0.92 ft), with cadmium - with the
number of erythrocytes (r=0,82-0,83) and hemoglobin (r=0,88), with lead and cadmium - with the number of
erythrocytes (r=0.79-0,86), hemoglobin (r=0,76-0,79) and MCH (r= - 0,66 - -0,74).

Keywords: erythrogramma, metals, toxicity, acetylcholinesterase, correlation

ALETUXOJIMHECTEPAS3A XXOHE OHbIH METANNNIOTOKCUKO3OAFbI
SPUTPOIrPAMMAHDbIH KAJbINTACYbIHOAFbI POJI

Hepxo M.A. — 6uon. feinbim dokmopsi, npogpeccop, ®MEOY OHmycmik Opan MAY xapambinibicmaHy
FoinibiMOapbl KaghedpacsiHbiH MeHeepywi, Tpouuk Kanacel, Yensbi o61.
TkayeHko J1. A. — mazucmpaHm, ®MEQOY OHmycmik-Opan MAY, Tpouuk K., Yensbi o611.

AuemurnxonuHecmepa3sa b6ericeHOinigiHiH XaHyaprap opeaHU3MiHe KopfacblH MeH Kadmul KoCbl-
JibicmapbiHbIH memMeH 003aribl mycyi xardalbiHOa sapumpoyummep MitiHiHiH, MOeWepIiHiH XoHe CaHbIHbIH
e3zepyiH baranaydarbl aknapammebliibiFbl 3epmmerndi. 3epmmey 6apbicbiHOa MOKCUKO3 Ke3iHOe eemoerio-
6uH MeH zemamoKkpummiH e32epy barbimbiH aHbiKmal OmbIpbIr, e2eyKyUpbiKkmapoblH KaHbIHOafbl
apumpouyummep caHbl (I monma-47,01%, Il monma-52,71%, Il monma — 29,12%) memeHOezeHi aHbiK-
mandbi. Memann kokmelniH KondaHy Ke3iHOeai birbicy dapexeci a3 balikandbl, 6yn memarndap apacklHOarb!
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aHmazoHUCmIiK KambiHacmapOblH 605ybiH Kepcemedi. OpumpoepammaHbiH ecenmik napamempriepiHi
wamacel (MCH, MCHC, MCYV) Kbi3bin xacywanap KesneMiHiH yrirarobiH (Makpouumoas), xacyuwanapoarbl
aKybI30blH «opaMachiHbIH» cakmarsybl HeMece wamasbl asarobl KesiHOe onapda 2emMoear1iobUuH MeUWEPIHIH
apmybiH atirakmadbl. 3pumpouummep eaemonusambiHOarbl auemurxonuHacmepasaHbiH 6ernceHdiniei
akcriepumeHm bapbicbiHOa a3aliObl XoHe Memariil KOKmeUrniH eHeidzeH ke3de aHarypribiM MaHbi30b! 60510kl
(56,37%-ra). KopracbiH mokcuko3sbl 6ap ®epmeHm 2emoanobuHmeH (r=0,73-0,92), kaOmulimeH — 3pumpo-
uyummep caHbimeH (r=0,82-0,83) xoHe 2emoanobuHmeH (r=0,88), KopracbiH-kaOMuliMeH - apumpouyummep
caHbimeH (r=0,79-0,86), cemoanobuHmer (r=0,76-0,79) xxeHe XHO (r=- 0,66 — -0,74).
TytiHOI ce3dep: apumpozpamma, Memarndap, MOKCUKO3, auemurxosiuHecmepasaa, Koppensauusinap

BBepneHune. LlUupokoe wcnonb3oBaHWe COEOUHEHUM KaaMus M CBUHLA B MPOMBILMEHHOCTU U
CENbCKOM XO3ANCTBE WUHULMMPYET MOCTYNMEeHNe [OaHHbIX 3IEMEHTOB B OKPY>KaloLLylo cpeay, BKIYeHue B
nyLweBble Lenu, YTo yBenu4yMBaeT BEPOATHOCTb MX MPSIMOro UMM KOCBEHHOrO BO3AEMCTBMS Ha OpraHvam
XMBOTHbIX M Yenoseka [1, c. 1-19]. N3BeCTHO, YTO HM3KOAO30BOE NOCTYNMEHUE AAaHHBIX METarnMNoB B XXMBOT-
HbI OpraHn3M Bbl3blBaE€T NOsIBNIEHNE BOMbLIOrO KONMMyecTBa M3MEHEHUIN, 0BYCNOBNEHHbIX UX CBA3bIBAHNEM
B KNeTKax-MuLLEHAX ¢ BenkoBbIMM MOMEKynaMn, B TOM Yncne u goepmMmeHTamu, Mmoandukaumen CTpykTypbl 1
dyHkunn OHK, noBbileHMeM CKOPOCTU NEPEKUCHOrO OKUCMEHUS NMUNUAOB (OKUCNUTEMNbHbLIA CTpecc) u T.4.
[2, c. 12-19]. Mpun aTOM cBMHEL 1 KaaMWUA He 0bnagatoT BUONOrMYecKon akTMBHOCTBIO, @ MPOSABIIAOT TONbKO
TOKCMYECKME CBOMCTBA (BEPOSTHO Yepe3 MexaHW3Mbl anonTo3a), BblpaXXEHHOCTb KOTOPbIX yBenuynBaeTcs
no Mepe nx 4enoHMpoBaHus B MULLIEHSX [3, c. 828-835].

YCTaHOBMEHO, 4YTO CBMHEL U KagMWA BIUSKOT Ha Ouoxmmmyeckne u usmonorndeckme yHKLMun
apuTpoumnToB [4, c. 61-66], TaK KaKk OHU MHULMMPYIOT OKUCITUTENBHOE NMOBPEXAEHME UX MEMOpPaHHbIX CTPYK-
Typ. 3TOMy CnocobCTBYET M BbICOKOE COAEPKaHME B KINETKax OKCUremMornobuHa, n 3HaduTenbHbI YPOBEHb
NOJNTMHEHACBILEHHBIX XUPHBIX KUCIOT B UX Mrasmatmyeckux membpadax [5, c. 149-153]. OkucnurtenbHoe
noBpexaeHne onpegenseTt nosiBneHne Mopgonorniyeckux N3MEHEHUN B 3pUTPOLIUTAX, YTO OTpaxKaeTcs Ha
nXx cNOoCcoBHOCTU K aecbopmaumm, nexatlen B OCHOBE KanunmsipHOro ra3oobMeHa, a Takke BPEMEHU XU3HN B
unpkynsTopHom pycne [3, c. 828-835]. No gaHHbIM [6, C. 232-238] OCHOBHOW MPUYMHON CTapeHust 3puTpo-
UMTOB M ydaneHus U3 KPOBEHOCHOro pycria $BMsSieTCs OKUCMUTEMbHbIA CTPecC, COMpOoBOXOAloLWNACA
NnoBpeXaeHMeM KOMMOHEHTOB KINETOYHbIX MembpaH. [py 3ToM B ponv Mapkepa «Bo3pacTay KpacHbIX KIeTok
MOXET BbICTyNaTb (hePMEHT aLeTUITXONMHACTEepPa3a, KOTOPbIA CBA3aH C MEMOPaHHbLIMU CTPYKTYpaMm KIeTok
W yyacTByeT B nogaepxaHuu ¢opmbl U pasmepa [7, c. 445-449]. XoTa 3puTpounTbl UMEKOT 3aLlUTHbIE
Buronornyeckme MexaHm3Mmbl OT OKUCITUTENBbHOrO NOBPEXAEHMS, HO U3MEHEHUA MeMOpaHHbIX CTPYKTYp MoA
OEeCTBUEM NAaTONOMMYECKMX areHTOB COMPSXKEHbI TOMbKO C U3BMEHEHMEM aKTMBHOCTU aueTUITXONMHACTEpPasbl
[5, c. 149-153].

OcHOBbBIBasAiCb Ha TOM, YTO MOCTYMMEHUE TOKCUYHbIX TSDKENbIX METanfioB B OPraHu3M >XMBOTHbIX
nameHsetr 6anaHC MexXay OKUCIUTENbHOW M aHTMOKCUMOAHTHOW CUCTEMaMu, VMHULMMPYS MNOBpeXaeHue
KNeToYHbIX MembpaH, B TOM 4YuCfe U 3pUTPOLMTOB, Uefb OaHHOMO MCCNeaoBaHWs siIBUNAcb M3y4YeHue
WHPOPMATMBHOCTM aKTMBHOCTU aLETUNXONUHACTEPA3bl B OLIEHKE W3MEHeHWA OopMbl, pasmepa W
KOnmM4yecTBa 3pUTPOLMTOB B YCIOBUSIX HU3KO [4O30BOr0 MOCTYMSIEHWUS B OPraHvM3M XMBOTHbIX COEOMHEHWUN
CBMHLA U Kagmus.

MaTtepuanbl n1 metoabl uccnegoBaHus. [nsanH nccnegoBaHUs U MUCMNOMb3yeMble MeTOAMYEeCKue
npvemMbl 0go0peHbl Komuccuen no 6rnoatmke HOXKHO-YpanbCKOro rocy4apCTBEHHOIO arpapHOro yHWBEpPCU-
TeTa. B paboTe pykoBOACTBOBaNUCb MpMHUUNAMM XENbCUHCKOW Aeknapauuu u npasunamu paboTtbl C
3KCMEPUMEHTANBHBIMU XMBOTHBIMM.

OunsainH nccnegoBaHMsa npegycmaTpyBan Mogesb NMOAOCTPOro 9KCMEPUMEHTaNbHOr0 METannoToKCu-
Ko3a. B kayecTBe TOKCMYECKMX peareHToB npumeHsanu auetaT cemHua B Buge (CH3;COO),Pb x 3H,O un
cynbdat kagmusa B Buge CdSO, x 2H,0. U3 gaHHbIx conen rotoBunn 0,5% BOAHbLIE pacTBOPLI.

OKCNEpPUMEHT BbIMOMHEH Ha Kpbicax-camuax nuHum Wistar, nonyyYeHHbIX 1 BblpalleHHbIX B YCIOBUSIX
BMBapus yHuBepcuTeTa. Bo3pacT XMBOTHbIX Ha MOMEHT hOPMUPOBAHMSA OMbITHLIX FPynn cocTaBnsn 6
Hegdenb, macca Tena 210-230 r. JlabopaTopHble XXMBOTHbIE CriyYariHbiM 06pa3om 6binv pasgeneHbl Ha Tpu
onbITHbIE rpynMnbl (N=15) ¢ y4eTOM KNETOYHOro codepxaHus. [Ona nHuuynauum TOKCUKO3a KpbiCam OMbITHbIX
rpynn nepoparnsHO Npu NOMOLLM XeNyao4HOro 30H4a 3ag4aBany BoAHblE pacTBOPbLI MeTannoB B 06beme 1,0
mn (1/20 J1450) B TeueHune 30 cyToK.

B l-o1 onbITHOW rpynne ucnonb3oBanu corb CBUHUA, BO Il-on — conb kagmus u lll-en - kokTenns n3
conen KagMusa 1 CBMHLA B 9KBMBANEHTHOM COOTHOLLEHMH [8, ¢. 92-97].

KpoBb Ons uccrnegoBaHun Gpanu HenocpeaCTBEHHO M3 cepAua, MCMoNb3ys 3UpPHbIA HapKos, Ao
(cboH), yepe3 15 n 30 cyTOK MHTOKCMKaumu, ctabunuampoBanu npu nomowm JATA. B kaxabih cpok
nccnepoBaHusa 3BTaHasuMy nogeeprany no 5 ocoben.

MonyyeHHyo KpOBb Mcnonb3oBanu: 1) Ans onpeaeneHns dpUTporpaMmbl MpU NOMOLLM remaTonoru-
Yyeckoro aHanusaTtopa Mindray BC-5150 (Kutan); 2) nonyyeHus aputpountapHon maccel. C aTon uenbto
KpoBb uUeHTpudyrmposanu (1500 06/MuH), NnNasMy AekaHTUPOBanNW, a NOMyYeHHbIN 0CadoK (3PUTPOLMUTHI)
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npoMbiBanu U3NONOrM4eCckUM pacTBOPOM W WCMONb30Banu Afis NpUrotoBrneHns 5%-HOM KneToYHOM
cycneHsun (remonusaT 3SpuUTPOLMTOB), WUCMONb3ys B kadectBe pactBoputend 0,1M  Tpuc-6ycep u
duspacteop (1:1). AKTMBHOCTb aueTunxonuHactepasbl (AX3J) B remonusate 3apuTpouMTOB onpenensanu,
ncnonb3ys rotosble Habopbl peakTnsos OO0 «JVNAKOH-BET» (r. MywuHo).

Cratuctnyeckas obpaboTka [aHHbLIX BbIMOSIHEHA MPU MOMOLUM MakeTa MNpPUKNagHOW MNporpammbl
«Bepcua». OHa npegycmaTpvBana onpeneneHne cpeaHen BenuuYMHbl U €€ CTaH4apTHOW OLIMOKM; CBA3M
MexXay npusHakamu no BenuumnHe kKoadpuumneHTa koppensauum no Nupcory.

PesynbTatbl nccnegoBaHusa. Kak n3BecTHO, mocne nonagaHus B OPraHuM3m CBUHEL, U Kagmuwn
TPaAHCMOPTUPYIOTCS B LIMPKYNATOPHOM pyCrie He TOMbKO MpY NMOMOLLY TPAHCMOPTHbLIX BENKoB, HO 1 3pUTpo-
uutoB [9, c. 75-80]. lNpu aTom KagMuii B 3pUTpoOLMUTax NPEUMYLLECTBEHHO CBS3bIBAETCS C MEMOpPaHHbLIMU
oenkamm [10, c. 208-222], a cBuHeL, HaobopoT, ¢ remornobuHom [11, c. 582]. CnegoBaTtenbHO, SpUTPOLMUTDI
cnyXaT He TOSbKO TPaHCMNOPTHOW CUCTEMOMW METansoB, HO U MULLIEHBIO UX TOKCMYECKOro AENCTBUS.

BrnsHme TOKCMKaAHTOB Ha OCHOBHbIE M pacyeTHble MoKasaTenu 3puTporpaMmbl 3aBucenu OT Buaa
MeTanna, cnocoba BBeAeHUS U Cpoka uccnegosaHmn (tabn. 1).

Tak, KagMuUA U CBMHEL, NPU M3ONMPOBAHHOM MOCTYMMEHMM B OpPraHmam nabopaTopHbIX XUBOTHbIX
BbI3blBan YMEHbLLUEHWE KONMYecTBa 3pUTPOLMTOB, reMornoburHa 1 remaTokpuTa B KpoBu. [laHHble n3MeHe-
HUsi Hambonee BbipaXeHbl ObINN B KOHLE SKCNepMMeHTa. Tak KONIMYeCcTBO 3pUTPOLMTOB B |-01 rpynne Kpbic
ymeHbLuanock Ha 47,01%, a Bo ll-on — Ha 52,71%, 4TO ObINoO pe3ynbTaTtoM CnocobOHOCTM MEeTansoB MNpPsMo
UM ONOCPENOBAHHO BbI3blBaTb BHYTPUCOCYAUCTBLIN rEeMOSIM3 KpacHbIX KINETOK B KPOBEHOCHOM pycre, a
Takke CHWXaTb NponudepaTnBHYIO aKTUBHOCTb OPraHoB KpoBeTBopeHus [12, c. 12372-12383]. CooTBeTCT-
BEHHO M3MEHEHUE KOHLEHTPaLMU 3pUTPOLIUTOB OTPaXKarocb Ha BENWYUHE COMPSPKEHHLIX C HUMMW Mapa-
MEeTpOB — remornobuHe n rematokpute. Npu aTOM Hanbonee cUNbHO Ha NapameTpbl KPACHOW KPOBW BAWAS
npv nepopanbHOM NOCTYMNMEHUN KagMui, YTO OTpaxarno ero 6onee BbICOKYH TOKCUYHOCTb, MO CPaBHEHMIO
CO CBMHLOM, Afsi KPOBETBOPHOW cucTembl. K aHanormyHbIM BbiBOAAaM B CBOUX MccnegoBaHuax npuwinm [13,
c. 435857].

Tabnuua 1 — OCHOBHbIE M pacyeTHble NokasaTenu apuTporpammel (n=15)

MokaszaTenu apuTporpamMmmbl [o Tokcnkosa 15 cyT. 30 cyt
(cpoH) TOKCUKO3a TOKCMKO3a
|| onbiTHas rpynna (Pb)

QputpounTbl, 10"/ 6,68+0,10 4,12+0,15* 3,54+0,05*

"emornobuH, r/n 145,60£1,70 115,70+2,16* 105,40+2,45*

rematokpuT, % 42,36+0,13 36,30+0,06* 32,50+0,18*

MCH, nr 21,7940,22 28,08+0,21* 29,77+0,08*

MCHC, r/n 34,37+0,16 31,87+0,13 32,43+0,39

MCV, cn 63,41+0,35 88,11+0,44* 91,81+0,51*
Il onbiTHas rpynna (Cd)

QputpounTbl, 10"/ 7,0240,03 3,81+0,05* 3,32+0,04*

"emornobuH, r/n 154,30+2,00 109,10+2,58* 99,20+2,05*

rematokpuTt, % 44,20+0,14 34,20£0,21* 31,30+0,31*

MCH, nr 21,98+0,11 28,63+0,17* 29,87+0,12*

MCHC, r/n 34,91+0,22 31,90+0,36 31,69+0,41

MCV, cn 62,96+0,16 89,76+0,35* 94,27+0,43*

[l onbiTHag rpynna (Pb + Cd)

QputpounTbl, 10/ 7,28+0,09 5,59+0,08* 5,16+0,02*

"emorno6uH, r/n 158,40+1,19 126,70+2,12* 119,60+2,14*

rematokpuTt, % 47,60+0,08 43,10+0,09* 40,10+0,11*

MCH, nr 21,75+0,10 22,66+0,17 23,17+0,18

MCHC, r/n 33,27+0,08 29,40+0,40 29,82+0,46

MCV, cn 65,38+0,19 77,1040,32* 77,71+0,27*

MpumeyaHue: * - p<0,05 no oTHOLLEHUO K (OHY

OpHako, Npu BBEAEHUWM KOKTEWMS, COCTOSILLLEr0 M3 PaBHOTO KONMMYEeCcTBa KaaMusi U CBMHUA, 3ddekT
MeTanmnoB Ha BapvabenbHOCTb OCHOBHbIX MapameTpoB 3puUTporpamMmbl Obinl HaMmeHbwum (Tadn. 1). B
KOHLIE 3KCMEePMMEHTA KOJNIMYECTBO 3JPUTPOLMTOB, reMornobnHa M remaTtokpuTa YMEHbLUMIIOCh TOSIbKO Ha
29,12; 24,49 n 15,76%. OT0 OaeT OCHOBaHME NpPeanonoXuntb, YTO CBUMHEL, N KaAMWUA Y€ Ha YpPOBHE
BCacblBaHMS1 KOHKYpUpPOBanu Apyr ¢ OPYroM 3a «TPaHCMOPTHbIE» CUCTEMbI, OFpaHU4YMBasi Xemnyao4HO-
Knwe4vHyto abcopbumto. Kpome 3Toro, metannbl, BO3MOXHO, ObOnaganu pasHon OMOLOCTYMHOCTbI ANs
KNeToK-MULLEHEN, a Takke NPOSABMANM aHTaroHn3m B 6opbbe 3a Benku-nepeHocUYnkM B KPOBEHOCHOM pycre
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[Wu X., 2016]. AHanornyHble AaHHble ObinyM MOJTyYeHbl HaMKM MpPU COYETaAHUN KagMUEBOrO TOKCMKO3a C
nocTynneHnem HaHo4dacTtuy cepebpa [14, c. 56-58; 15, c. 84-87].

PacyeTHble nokasaTenu apuTporpamMMbl TOXE 3aBUCENW OT crnocoba noCcTynneHns MmeTansos B
opraHM3m fabopaTopHbIX XXMBOTHbIX. Tak, MPU U30IMPOBAHHOM MOCTYMMEHUN CBMHLA U KagMusl, BO-MNeEpPBbIX,
yBenuumearncsa obbem aputpountoB Ha 44,78 n 49,73% cootBeTcTBEHHO (Tabn. 1). Mpu 3aToM npocnexu-
BaeTCcsa npsimasi 3aBUCUMOCTb: YeM Dosblle YMEHbLUMIIOCH KONMMYECTBO 3pUTPOLNTOB, TeM Bonee CUIbHO
YBENUYUIICS CPELHUIA KOPMNYCKYNSAPHbIA 00BbEM KpacHbIX KNETOK. ATO MOXHO cuMTaTh NpOsiBNIEHMEM aganTa-
LU 3pUTPOLMTOB K CYLLECTBYIOLLEMY YPOBHIO «00OpOTa» KNeToK B KPpOBOTOKE. [osiBNeHMe MakpouuToB B
KpOBW NTabopaTopHbIX XMBOTHbIX MO3BOSIANO coaepXaTb OonbLlee KONMMYeCcTBO reMornobuHa, Tak Kak Benu-
ynHa MCH Bospactana Ha 35,89-36,62%. OgHako pa3mep apuMTpOLMTOB He Oblf ageKBaTeH KOHLUEHTpaLum
remornobuHa, YTo CHWXano MIOTHOCTb €ro «ynakoBku» B uyutonnasme knetok (MCHC ymeHblwanoch Ha
5,64-9,22%).

BennunHa pacyeTHbIx nokasaTenemn B TpeTben rpynne nadbopaTopHbIX XMBOTHLIX, MPU UCMOMNb30BaHNA
KOKTeWns n3 MeTannoB, MEHee 3HaunTernbHO uameHsanachb (tTabn. 1). [pyn 9TOM B KPOBWM XMBOTHLIX TOXE
nosBNANMCb aputpountbel — makpountbel (MCV yBenuumnoce Ha 18,86%), KoTopble codepxanu «He
3KBMBaANeTHOe» pasMepy KNeTok Konuyectso remornobuHa (MCH nosbicunock Ha 6,52%), HO oH Bornee
nNnoTHo pacnonarancd B uutonnasme knetok (MCHC ymeHblianock Ha 10,36%).

CnepoBarernbHO, B YCINOBUSIX M3ONMPOBAHHOIO U KOMOUHMPOBAHHOIO BO3OENCTBUS CBUHLIA U KagMust
B opraHuame nabopaTopHbIX KpbiC pa3BMBanacb MakpouuTapHasi aHeMusi, NMpu KOTOpPOW yBenu4umBanacbh
BenunymHa MCV, MCH, a MCHC cnerka cHmxanocb, HO B npefenax HopMbl.

Mbl y>xe oTMeYanu, YTo OAHMM U3 MEXaHU3MOB remMosin3a 3pUTPOLUTOB SABIISIETCS OKUCIUTENbHbIN
CTpecc, MHOYLMPOBaHHbIM MeTannamu. NMponsBoacTBo CBOBOAHBIX paguvKanoB KUCNopoda M NepekucHoe
OK/MCMneHne MemOpaHHbIX NUNMAOB  BNAMANO Ha MOPAQONOrMYECKYD CTPYKTYPY KIETOK, BbI3blBag WX
OECTPYKTUBHbLIE M3MEHEHUS C MocneayrLen anMMuHaumen u3 KpoBoToka [4, ¢. 61-66], 4To npuBoaUT K
pasBUTUIO aHeMuu. NMo3TOMY Mbl MOMbITANMUCL BbISICHUTL, Kak M3MEHSIETCS aKTUBHOCTb aueTUNXOSIMHACTe-
pasbl 3PUTPOLIMTOB B XOAE IKCMEPUMEHTANbHOrO TOKCMKO3a Ha (POHE YMEHbLUEHUS KONMyecTBa 3pUTPO-
LUTOB B KPOBOTOKE M COKpPALLEHMSI BpEMEHU WX KU3HMW.

Kak wu3BecTtHo, AXD apuTpouUTOB SBNSETCA MeMOpaHOCBS3aHHLIM (hepPMEHTOM, €ro nepuog
nonypacnaga coctaBnseT 3 MecsLa, YTO COOTBETCTBYET BPEMEHM XMU3HU KPACHbIX KNETOK B KPOBOTOKE [7, C.
445-449; 16, c. 62-67]. Jlorn4HO NPeanonNOXnTb, YTO MPU CHMKEHUN BPEMEHU KU3HU KINETOK N NOSIBNEHWMN
OECTPYKTUBHBIX W3MEHEHUN aKTUBHOCTb (DEPMEHTA CHWXAETCH, KakK pes3ynbTaT MOBbILLEHUA CKOPOCTU
ANUMUHALIMN TaKUX KNETOK M3 KPOBOTOKA.

1350
9200
450 . . I
tdon u/3 15 cyT u/3 30 ¢cyT
==¢==]rpymma =M= Il rpymma  =k=III rpymnma

PucyHok 1 — OuHamuka AX3 (E/n) B remonusaTe spuTpoumnToB

B xoge aKcnepMmeHTanbHOro TOKCHKO3a ObINo YCTaHOBIEHO, YTO aKTMBHOCTb (hepMeHTa NiaHoMepHO
CHWXanach Y XWBOTHbIX OMbITHbIX FPYMM, AOCTUras MUHUMAarnbHOrO 3Ha4YeHWs B KOHLIE uccneaoBaHuii (puc.
1). Tak, npy N30nMpPoOBaHHOM MOCTYMNEHNM CBMHLA W KagMus yObinb dpepmeHTa coctasuna 38,53 n 48,46%,
a npuv UCNomnb30BaHUM MeTanInMYeckoro «koktennsa» — 56,37% (pwuc. 1).
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Tabnuvua 2 — Koppensauum mexay akTMBHOCTbI0 AXO nokasaTensamm apuTporpammbl
B CTaTUCTMYECKMX MaTtpuuax rpynn (n=15)

MokasaTenu apuTporpammbl [o Tokcnkosa (¢oH) 15 cyT. 30 cyt
TOKCMKO3a TOKCMKO3a
|| onbiTHas rpynna (Pb)
Sputpoumtsl, 10%/n 0,82+0,17* 0,45+0,31 0,46+0,31
"emornobuH, r/n 0,41+0,31 0,73+0,20* 0,92+0,14*
FemaTokpuT, % 0,28+0,34 0,3740,32 0,51+0,28
MCH, nr -0,2740,35 -0,26+0,34 -0,41+0,30
MCHC, r/n -0,12+0,35 -0,18+0,35 -0,03+0,35
MCV, cn -0,1940,35 -0,44+0,29 -0,31+0,33
Il onbiTHas rpynna (Cd)
Sputpoumtsl, 10%/n 0,79+0,20* 0,82+0,16* 0,83+0,16
emornobuH, r/n 0,43+0,30 0,3240,33 0,88+0,15*
F'emaTokpuT, % 0,34+0,32 0,42+0,29 0,31+0,30
MCH, nr -0,0940,35 -0,2940,33 -0,2940,32
MCHC, r/n -0,1840,35 -0,09+0,35 0,43+0,30
MCV, dn -0,05+0,35 -0,16+0,35 -0,27+0,34
[l onbiTHas rpynna (Pb + Cd)
Sputpoumtsl, 10%/n 0,78+0,21* 0,79%0,18 0,86+0,16*
"emornobuH, r/n 0,26+0,33 0,76+0,22* 0,79+0,18*
FemaTokpuT, % 0,60+0,28 0,1040,35 0,52+0,24
MCH, nr -0,2540,34 -0,66+0,24 -0,74%0,22*
MCHC, r/n -0,2740,34 0,40+0,30 0,02+0,35
MCV, dn -0,3840,33 -0,54+0,25 -0,47+0,27

MpumedaHue: * - p<0,05

CuutaeMm, 4YTO HanpaBneHHOCTb akTUBHOCTM AXJD B remonusaTe spuTPOLUTOB SBMSETCHA CNeACTBUEM
HE TONbKO YMEHbLUEHUSI KONMMYecTBa 3PUTPOLMTOB B KPOBEHOCHOM pPYCME KPbIC 3a CYET MNOBbILEHNS
CKOPOCTM MX reMonm3a npu OEeNCTBMM CBUHLIA U KaAMUSA, HO U U3MEHEHUSA MPOCTPAHCTBEHHOW CTPOEHUS U
rmapouUnbHOCTM nrasMatmydecknx Membpad. o gaHHbiM [17, ¢. 5670145] akTMBHOCTb aLEeTUIXONMHACTe-
pasbl yrHetaeTcsa B rmapodobHON cpede 3a CYET M3MEHEHUS! CTEMEHU MOHW3auUM aKTUBHOMO LEHTpa
depMeHTa U, Kak CreacTBme, ero YeTBEPTUYHON U TPETUYHON CTPYKTYpbl. Bo3aMoXxHO, meTannbl obnagatoT
CrMoCcoBHOCTLIO cBA3bIBaTbCA ¢ AXD B MemMbpaHax apuTpoumToB, obpasys cTabunbHbI HAOMOMEKYSIPHbIN
KOMMMEKC, 4YTO npenoTBpaliaeT BO3MOXHOCTb ruaponmsa auetunxonuHa [18, c. 4055-4065]. Nostomy
KNMHUKa MeTannoToKkcuko3a npegycmaTpuBaeT HepBHble aBneHud [19, c. 8244-8259].

[Ona noaTBepXOEHUs] COMPSPKEHHOCTU aKTMBHOCTU AXD 3puUTPOLMTOB C YPOBHEM MNapameTpoB
3pUTPOrpaMMbl Mbl ONPeAEnUn KOppensauMoHHbIe CBA3N Mexay npudHakamu no MNMupcony (tabn. 2).

01 rpynna
O 2 rpynna

M3 rpynna

PucyHok 2 — fons (%) AOCTOBEPHbIX KOpPensLmMi B CTaTUCTUYECKMX MaTpuLax
AHanu3 KOppensUNOHHbIX CBA3EN MeXAy Npu3HakaMu nokasarn, Yto B (PU3MONOrMYECKNX YCIoBUSAX
AX3 [ocToBEpHO 3aBuMcena OT KONMYEeCcTBa 3PUTPOLIMTOB B KPOBEHOCHOM pycne kpbic (r=0,78-0,82), 4to
0ByCrnoBNEHO ero 3akpenneHneMm B ux membpaHHOM kapkace. OgHako AaHHbIA (hbakT Mano BNuUSN Ha ero
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KoppensauuMm ¢ napametrpamMu 3puTporpaMmbl B XOAE IKCNepuMMeHTa. Tak, aueTunxonmHacTepasa 3puTpo-
LMTOB MMena He3HauyuMTenbHOE KONMMYECTBO CTaTMUCTMYECKM 3HaAYMMBbIX Koppenauun. Ux gonsa B ycnoBusix
CBUWHLIOBOrO TOKCMKO3a coctaBuna 16,67%, kagmmneoro 22,22% n cenHLoBo-kagmuesoro 38,89% (puc. 2).

CsuHeL, B opraHname nabopaTopHbIX XMBOTHbIX AOCTOBEPHO Obin CBA3aH C KONMMYECTBOM remMorno-
6uHa (r=0,73-0,92), 4TO ykasbiBaeT Ha CNOCOOHOCTb MeTanmna MocpeacTBOM WHIMOMPOBAHWUS aKTMBHOCTM
depMeHTa CHMXaTb CPOACTBO reMornobuHa K kucropogdy [7, c. 445—-449], nHuummnpys runokcuio. B ycrnosumsx
KagMueBoro Tokcmkosa AXO CcTaTUCTUYECKM 3HAYMMO Koppenuposarna ¢ Konnyectsom aputpoumTtos (r=0,82-
0,83) n remornobuHa (r=0,88), onpenensis ponb hepMeHTa B NogaepXaHum KONMYecTBa KpacHbIX KNEeToK 1
MX ra3oTPaHCMNOPTHLIX CBOWCTB. [1pyn CBMHLIOBO-KaAMMEBOM TOKCMKO3€ (DEPMEHT KOPPEnMpoBan C YMCIIOM
aputpoumTos (r=0,79-0,86), remornobuna (r=0,76-0,79) n MCH (r= - 0,66 — -0,74).

Takum 06pas3om, nNpu MNOCTYNIIEHWM TOKCWUYHBIX MeETansnoB (CBWMHEL, KaaMui) B OpraHuam KpbiC
M30MMPOBaHHO U B COCTaBe METanfM4yecKkoro KOKTENNS BbISBMSETCA OAHOTUMHAS AMHAMWKA W3MEHEHWN
napamMeTpoB 3puTporpamMmbl. Bo-nepBbiX, yMeHbLIanocb KOnM4yecTBo apuTpoumToB (B -0/ rpynne Ha
47,01%, Bo ll-on — Ha 52,71%, B lll-en — 29,12%), onpepensast HaNpPaBNEeHHOCTb U3MEHEHUSI TeMOrnobuHa 1
remaTokpuTta. Bo-BTOpbIX, CTENEHb COABUIOB MPU MCMOMb30BaHUM METANNMYECcKoro KOKTennst Gbina meHee
BbIpaXXeHa, YTO OTpaxaeT HannumMe aHTarOHMCTUYECKNX B3aUMOOTHOLLIEHMI MexXay MeTannamu. B-TpeTbux,
BEMMYMHA pacyeTHbIX MnapameTpoB a3putporpammel (MCH, MCHC, MCV) ceugetensctBoBana o6
yBenuyeHnn obbema KpacHbIX KINEeTOK, MOBbLILEHUS B HUX KONMYECTBA remorriobvHa npy cCoxpaHeHun unm
HE3HAYMTENBHOM YMEHbLUEHMM «YyNakoBkUy» Oenka B KrneTkax. AKTUBHOCTb aLeTUNXonmHacTepasbl B
remonusaTe SpUTPOLMTOB YMEHbLUanacb B XOA4E JKCNepumeHTa u Haubonee 3HayYMMoO Npu BBEOEHWM
mMeTannuyeckoro koktenns (Ha 56,37%). ®epmeHT npy CBMHLOBOM TOKCMKO3€ CTaTUCTUYECKM 3HA4YMMO
KoppenupoBan ¢ remornobuHom (r=0,73-0,92), npu1 kaAMMEBOM - C KONMYecTBOM aputpoumToB (r=0,82-0,83)
n remornobuHa (r=0,88), npn CBMHLOBO-KaAMMEBOM - C ymcrom aputpoumtoB (r=0,79-0,86), remornobuHa
(r=0,76-0,79) n MCH (r= - 0,66 - -0,74).
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ANALYSIS OF THE EPIZOOTIC SITUATION OF BOVINE MORAXELLOSIS

Oryntaeva M.D. — Master of Veterinary Sciences, lecturer of the Department of Veterinary Sanitation
Kostanay Regional University named after A. Baitursynov.

The article presents an analysis of the epizootic situation of cattle moraxellosis in the territory of
Kostanay region in breeding farms. The author studied the accounting documentation of the Kostanay
branch of KazNIVI Research Veterinary Station LLP for 2019-2021 and analyzed the accounting and
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reporting documentation of breeding farms. The article discusses the veterinary and sanitary condition of
livestock complexes that raise cattle of the Aberdeen-Angus breed. To determine the causes of eye lesions,
bacteriological studies of flushes and microscopic studies of smears — prints obtained from cattle with clinical
signs of keratoconjunctivitis were carried out. A bioanalysis was also carried out on laboratory animals.
Laboratory tests were carried out in accordance with the approved guidelines. Based on the data obtained,
the percentage of morbidity with moraxellosis in breeding farms was revealed. A literary review of the state
of knowledge on this issue was conducted with the citation of articles from foreign and domestic journals.
The publication presents the results of bacteriological studies, as well as identifies the most significant
causes contributing to the emergence and persistence of problems with this disease.
Keywords: moraxellosis; Moraxella bovi; breeding farms; identification; epizootology.

AHANN3 AMN3OOTUYECKON CUTYALIUM NO MOPAKCEJIJIIE3Y KPYMHOIO POFATOIO CKOTA

OpbiHmaeea M.[J. — masucmp eemepuHapHbIX HayK, nperodasamerb Kaghedpbl eemepuHapHoU
caHumapuu KPY umeHu A. baimypceiHosa.

Cmambsi Oaem aHanu3 3nu300muYyeckoll cumyayuu o MOpPaKcesie3dy KpyrnHo20 poeamozo ckoma
Ha meppumopuu KocmaHatickol obriacmu 8 rniemMeHHbIx xo3sticmeax. A8mopom bbirio udydeHa omyemHasi
OokymeHmauusi KocmaHatickoli «Hay4Ho-uccriedosamernbCKkoli eemepuHapHoU cmaHyuu» ¢unuana TOO
«KasHVBW» ¢ 2019-2021 2 u nposedeH aHanu3z om4yemHol OOKyMEeHmMauuu MiIeMeHHbIX xosslcms. B
Mamepuarie paccMampueaemcsi 8emepuHapHO-CaHUMapHOe COCMOSIHUE XUBOMHOB00YECKUX KOMIIIIEKCO8,
sblpawjusarowjue KpyrHblli po2ambili ckom nopoldbi AbepduH — AHeyc. [ns ycmaHoereHus npu4quH
rnopaxeHuli ena3 bbiiu nposedeHbl bakmepuososudeckue ucciedo8aHusi CMbIBO8 U MUKPOCKONUYECKUe
uccriedogaHusi MasKog8 — OmIIeYyamkKos, MOoJ/y4EeHHbLIX OMm KPYrnHO20 pP0o2amo20 CKoma C KIUHUYEeCKUMU
rpu3Hakamu KepamoKOHBbIOHKMueuma. Takxe bblina rpoussedeHa buoripoba Ha slabopamopHbIX Xueom-
Hbix. JTabopamopHbie uccredogaHus MPO8ooOUsIU CO2/1acHO ymeepXOeHHbIM MemoduyYecKUM yka3aHusam. Ha
OCHOBaHUU MOJTyHeHHbIX 0aHHbIX Bblil 8bIsI8NIEH NPOUEHM 3aboiegaeMocmu o MOPaKcesiesy 8 MNieMeHHbIX
xossticmeax. bbin nposedeH numepamypHbIl 0630p COCMOSIHUSI U3yYeHHOcmu 0OaHHO20 eorpoca, C
uumuposaHuem cmamell U3 3apybexHbIX U OmMedYecmeeHHbIX XypHanos. B nybnukayuu npueodsmcsi
pe3ynbmambl bakmepuosio2udeckux uccredogaHull, a mak xe ornpedesieHbl Haubosiee 3Ha4YUMbIe MPUYUHBI,
criocobecmeyroujue 803HUKHOBEHUIO U COXPaHEHUI0 Hebriazomnosyyusi no daHHOMY 3abosie8aHUuro.

Knodesble crnosa: mopakcesnne3; Moraxella bovi; nnemeHHble xosslicmea; udeHmMubukayus;
3r1U300Morioaus.

IPI KAPA MAJAbIH MOPAKCEJIE3I BOMbIHLUA 3MU300TUANBIK XXAFOAAOLI TANOAY

OpbiHmaesa M.[]. — eemepuHapusi FbinbIMOapPbIHbIH Magucmpi, eemepuHapriblK caHumapusi
kaghedpachbiHbIH OKbIMYyWbICHI.

Makanada KocmaHali ob6nbicbl aymarbiHOarbl acbll MyKbIMObI Wapyawbliisikmapoars! ipi Kapa
MmandblH Mopakcesnnesi 6olbiHwa 3nu3oomusnbiK xardaliFa manday ycbiHbiraH. Aemop 2019-2021
Xblndapra apHanraH Kasrasu "rbinbiMu-3epmmey eemepuHapiibik cmarHyusicel” XKLLIC Kocmanal ¢punuarnsi-
HbIH 6yxz2anmeprik KyxXammamacbiH 3epdesner, acbll MyKbIMObl WapyawblibiIKkmapObiH ecenmik
KyxammamacbiH mandaldbl. Makanada abepOuH-AHayc myKbiMObl ipi Kapa Masn ecipemiH Marsn wapyaubi-
NblFbl  KeweHOepiHiH eemepuHapusifibiK-caHumapusnsiK xardalibl Kapacmbipbinadsl. Ke3diH 3akbivMdaHy
cebennmepiH aHbiKkmay ywiH walibiHOblnapObl 6akmepuonoausisibiK 3epmmey XoHe KepamoOKOHbIOHKMU-
eummiH KnuHukanblK 6enzinepi 6ap ipi Kapa mandaH arsblHfaH XYfbIHObI — i30ep0i MUKPOCKOMUSIIbIK
3epmmey xypei3indi. CoHOal-aK 3epmxaHarnbiK XaHyaprapfa 6uocbiHama Xypaisindi. 3epmxaHarbiK
3epmmeyrnep bekiminzeH adicmeMeriK ycbiHbicmapFra calKec Xypei3indi. AnbiHFaH Marnimemmep HeaiziHoe
acbiri mykbIMObI Wapyauwbiibikmapda mopakcesne3beH aybipraHOapObiH Nalbi3bl aHbiKkmarnobl. LLlemendik
JKoHe omaHObIK XypHandapObiH MakasianapbiHa ciimeme xacal ombipbir, OCbl Macesie xardalibiHa 80ebu
worty xacanobl. bacbinbivM 6akmepuonioausisibiK 3epmmeyrnepdiH Homu)xenepiH ycbiHaobl, COHbIMEH Kamap
ocbl aypymeH batinaHbicmbl rnpobnemanapObiH naltda 6o0sybiHa XoHe cakmarsyblHa biKnaa ememiH
MaHbI30bl cebenmepdi aHbiKmauosbl.

TytiHOi ce30ep: mopakcennes; Moraxella bovi; acbin mykbiMObl wapyawbinibikmap; colikecmeHOipy;
3r1U300Moo2us.

Introduction. In cattle, conjunctivitis occurs as a result of exposure to mechanical, physical, chemical,
infectious and invasive diseases.
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Conjunctivitis can be a symptom of infectious diseases such as infectious rhinotracheitis of cattle,
malignant catarrhal fever of cattle, parainfluenza-3, chlamydia, cowpox, infectious keratoconjunctivitis. In
invasive diseases (telyaziosis) [1, p. 54].

Infectious bovine keratoconjunctivitis is the most common eye disease of cattle and is present in dairy
and beef cattle populations worldwide [2, p. 254].

The cause of infectious keratoconjunctivitis may be microorganisms such as Chlamydia, Moraxella
Bovis, Listeria monocytogenes and Mycoplasma species. The symptoms of infectious keratoconjunctivitis
are presented in Table 1.

Table 1 - Clinical characteristics of various pathogens

The causative agent Clinical features

Listeria monocytogenes affects mainly the iris, does not lead to ulceration of the cornea

Mycoplasma corneal opacity and roughness, conjunctiva edematous and reddened

Chlamydia acute or chronic inflammation of the conjunctiva, swelling of the eyelids,
severe narrowing of the eye slit, mostly calves are susceptible

Moraxella bovis n lacrimation, photophobia develops, hyperemia of conjunctival vessels,

Moraxella bovoculi blepharospasm, serous-purulent discharge from the eyes, as well as
clouding and ulceration of the cornea

Infectious keratoconjunctivitis caused by Moraxella bovis is manifested by inflammation (single-sided
or bilateral) of the conjunctiva, cornea, moderate lacrimation, then serous-purulent outflows from the nasal
openings appear. Often animals are photophobic

Mainly cattle, small cattle, and according to some authors all kinds of animals are susceptible. There
were also rare cases of the disease in horses, pigs and dogs that came into contact with sick animals, but
the disease manifested sporadically

Any breed can be affected, but the incidence is higher in highly productive cattle breeds in both the
meat and dairy industries [3, p. 65].

Moraxella bovis is considered to be the primary pathogen of the cornea, that is, which can attach to
and penetrate the intact corneal epithelium. Moraxella bovis villi attach to the corneal epithelium and produce
toxins, causing necrosis of the epithelium. In fact, Moraxella bovis is the only bacterium of veterinary
significance that can cause corneal ulceration [4, p. 132].

It is known that in herds where there have not been outbreaks before, young and elderly animals are
affected equally severely. Affected animals have unstable immunity, which becomes less effective after 1 or
2 years, which often leads to re-infection. The effectiveness of this immunity depends on the severity of the
disease. Unfortunately, attempts to produce live or killed vaccines against Moraxella bovis were
unsuccessful [5, p. 89].

Environmental factors such as dust, ultraviolet radiation, and the fly Musca fallalis (the distributor of
eye diseases) are also an important part of the pathogenesis of this disease. The economic consequences
of bovine moraxellosis are enormous, since the weight gain of cattle on feedlots is significantly reduced [6,
p.12].

The diagnosis is established either by identifying the microorganism Moraxella, or if several animals in
the herd have the same clinical signs, without identifying any other reason.

The purpose of the work is to identify the presence of strains of Moraxella bovis and Moraxella
bovoculi in breeding farms breeding the Aberdeen — Angus breed in the Kostanay region.

Materials and methods of research. Monitoring studies of cattle that had clinical signs of infectious
keratoconjunctivitis at different stages were carried out.

In order to identify eye diseases of agricultural animals, an analysis of the reporting documentation of
the Kostanay "Scientific Research Veterinary Station" of the KazNIVI LLP branch from 2019-2021 on the
issue of epizootic well-being of the Kostanay region in infectious terms was carried out. The reporting
documentation in breeding farms has also been studied. (Journal for registration of animal diseases)

Flushes from the affected eyes of agricultural animals from the following breeding farms were
selected: "Terra", "Prirechenskoye", "Kolos Firm", peasant farm "Seidakhmetov E. S.", "Agrotechnological
Company", "Sever-Agro", "Nurzhailau NS".

The biomaterial was taken according to the rules of collection and transportation of biological materials
for laboratory research.

Bacteriological studies were performed at the Department of Veterinary Sanitation of the V.
Dvurechensky Agricultural Institute.
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Bacterial sowing of the obtained pathological material was carried out on nutrient media of blood
meat-peptone agar, meat-peptone broth with further bacterioscopy (identification of the causative agent of
the disease). Gram staining of smears - prints was carried out for microscopic examination [7, p.14].

A bioassay was also performed on laboratory animals. White mice were used to perform a bioassay.
The prepared material was injected into animals subcutaneously, observing the rules of asepsis.

The diagnosis of keratoconjunctivitis caused by moraxella was made based on the results of
microscopic examination of smears taken from the surface of the affected conjunctiva and bacteriological
studies at an early stage of infection.

Research results. According to the analysis of the accounting documentation of the Kostanay
"Scientific Research Veterinary Station" branch of KazNIVI LLP, nine regions of the republic have been
identified over the past three years, where 11,738 cattle were infected, with an average incidence of 39.98%.

Cases of cattle disease are observed in Akmola, West Kazakhstan, East Kazakhstan, Karaganda,
Kostanay, Kyzylorda, Mangystau, North Kazakhstan, Pavlodar regions.

It was also found that 6646 heads of Aberdeen - Angus cattle were imported to Kostanay region, of
which 2658 heads were affected by moraxellosis. Over the past three years, according to official statistics,
the percentage of infection was 39.9%.

As can be seen from Table 2, an analysis of farms that are at risk for moraxellosis, raising Aberdeen —
Angus cattle in the Kostanay region, was carried out.

Table 2 - Availability of breeding farms by Aberdeen - Angus breed in Kostanay region (2021)

Name of rural Availability of
Ne | Name of the farms District count Breed breeding stock
y (heads)
«Nurzhailau NS» LLP Arkalyk city Matrosovo v. 1262
2 | «Sever Agro» LLP Karabalyk Burli v. 4295
«Agrotechnological . .
3 Company» LLP B.Maylin Smailovka v. 510
4 | PIF «Seidakhmetov E. S.» | Kostanay Alzhanka v. Aberdeen- 1378
5 | «Kolos Firma» LLP Denisov Sverdlovka v. Angus 395
6 | «Prirechenskoe» LLP Denisov Prirechenka v. 162
7 | «Terra» LLP Karabalyk Nadezhdinka v. 2753
Total 10755

The situation was studied in 7 farms of various forms of ownership, under different conditions of
maintenance located on the territory of Kostanay region, namely Karabalyk, Denisovsky, Kostanay districts,
B.Mailina district and the city of Arkalyk.

The livestock farm of Nurzhailau NS LLP is located in the village of Matrosova, Arkalyk. Nurzhailau NS
LLP grows beef cattle. The maintenance of animals is loose. The territory of animal husbandry is fenced.
Feeding animals with juicy and coarse feeds - hay, straw, haylage and grain waste. The food supply is
satisfactory. The water supply is centralized.

Veterinary and sanitary condition of the examined object: there is one entrance and exit, there is no
barrier and sanitary inspection. Manure is removed and stored in winter on the farm by tractors, in summer it
is exported to the fields of the farm.

Insecticidal treatment of animals is not carried out during the period of pasture keeping of cattle.

The livestock complexes of Sever-Agro LLP and Terra LLP are located in the Karabalyk district.

The territory of the complexes is closed to outsiders. There is a sanitary inspection, a barrier. Feeding
of animals — in open pens. Farms have 18 wells. The pastures around the perimeter are fenced with barbed
wire.

Rooms for animals of open content, three hangars for young animals. There are no heat carriers,
there is no supply and exhaust ventilation system. Once a year, in the summer, the territory is disinfected.
Cleaning and washing of animals is not carried out, walks - in summer the animals are on pasture, in winter
the animals are on walking grounds, cards.

Livestock complex "Seidakhmetov E. S." the territory is fenced around the perimeter with barbed wire.
There is an acute shortage of qualified veterinary specialists.
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Sanitary cleaning of slaughterhouses is not carried out at the proper level. Manure from livestock
premises is not exported on time.

Veterinary and sanitary condition of the examined object: there is one entrance and exit, there is no
barrier and sanitary inspection. Disinfection of places where sick animals are kept is not carried out properly
and with subsequent quality control of disinfection.

There are two breeding farms in the Denisovsky district that grow Aberdeen - Angus cattle, Kolos Firm
LLP and Prirechenskoye LLP. The maintenance and feeding of animals corresponded to zootechnical norms
and requirements.

Livestock farm LLP "Agrotechnological Company", located in the area of B.Maylin in 2021, the
livestock is: cattle - 510 heads. The territory is fenced around the perimeter.

Veterinary and sanitary condition of the examined object: there is one entrance-exit, a barrier and a
sanitary inspection. During the period of pasture keeping of cattle, insecticidal treatment of animals is carried
out. Veterinary and sanitary measures were carried out according to the established plan. The manure is
removed by a conveyor and taken to the manure storage, ventilation is supply and exhaust.

According to the reporting documentation of these farms (the Journal for the registration of sick
animals), it was found that from 5% to 10% of the animal population have pronounced clinical signs of
infectious keratoconjunctivitis.

Preliminary diagnosis for moraxellosis of Aberdeen - Angus cattle. it was established on the basis of
the obtained clinical, epizootological data. During the study of the logs of the clinical examination, the data of
breeding farms, the following clinical signs were found: photophobia, corneal erosion, acute conjunctivitis
and purulent discharge from the eyes.

In the peasant farm "Seidakhmetov E. C" revealed two heads of cattle with deep ulceration of the
eyes, which also indicates infectious keratoconjunctivitis.

Eye diseases were detected mainly in young animals, aged from three weeks to a year.

Based on the obtained research results, an analysis of the epizootic situation was carried out,
according to the disease, moraxellosis of cattle, among breeding farms of the Kostanay region (previously
not registered in Kazakhstan).

In the process of bacteriological studies, 73 samples of pathological material were analyzed, of which
48 samples were isolated cultures of the causative agent of this disease. Round, flat, gray-white colonies
were formed on blood meat-peptone agar, with a characteristic zone of complete hemolysis.

According to the totality of morphological and cultural properties, the bacteria isolated by us from the
pathological material of the affected eyes of cattle correspond to the characteristics of the genus Moraxella
and the species of bacteria Moraxella bovoculi and Moraxella bovis.

Moraxella is an acid-resistant, gram-negative rod-shaped bacterium.

Evaluation of the results of the bioassay. The result of the bioassay is positive, as it was observed
after the introduction of the test material, on the second day, an increase in body temperature, lack of
appetite, depression, and on the third day the laboratory animals died.

The results of bacteriological studies on pathological materials are shown in Table 3.

Table 3 - Research results

Ne Name of the farms Numbet;?(;iamples of pos';ltﬁlrgzzrmples
1 | «Nurzhailau NS» LLP 8

2 | «Sever Agro» LLP 9 9

3 | «Agrotechnological Company» LLP 13 -

4 | P/F «Seidakhmetov E. S.» 20 20

5 | «Kolos Firma» LLP 7 -

6 | «Prirechenskoe» LLP 5 -

7 | «Terra» LLP 11 11

Total 73 48
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Breeding stock in the "Seidakhmetov E. C" peasant farm in the Kostanay district of the village of
Alzhanka is 1378 heads, according to research, 1.5% of the herd is infected with this disease.

The livestock of Nurzhailau NS LLP, Arkalyk, Matrosovo village, is 1262 heads of cattle, the incidence
rate was 0.63%.

Sever-Agro LLP, located in the Karabalyk district, Burli village, has 4,295 cattle. In this breeding farm,
the incidence rate was 0.20%.

The percentage of morbidity in Terra LLP in the Karabalyk district was 0.4% of the total livestock.

The diagnosis of moraxellosis was not confirmed in the following breeding farms: Agrotechnological
Company LLP, Kolos Firm LLP, Prirechenskoye LLP.

Conclusion. Good management practices are necessary to reduce or prevent the spread of infection.
It is necessary to separate sick animals from healthy ones.

Ultraviolet radiation from sunlight can exacerbate the disease, so sick animals should be provided with
shade. It is necessary to carry out preventive disinfection to reduce the number of flies, which can help
reduce the spread of the disease.

The disease was most often manifested among young animals that are kept in feedlots with a high
density of livestock.

The absence of regulatory documents on measures to combat and eliminate this contagious disease,
the import of breeding cattle from Western Europe, the presence of hidden carriers of the pathogen, all this
led to the appearance of foci that are permanently unfavorable for infectious keratoconjunctivitis.

Moraxellosis (infectious keratoconjunctivitis) of cattle of Kostanay region is not registered according to
statistical data of veterinary organizations. In many farms, symptomatic treatment is carried out according to
the treatment scheme for an eye disease - telyaziosis.

Recommendations were given to breeding farms and for the treatment and prevention of this disease.
An explanatory conversation was also held about measures to combat infection, since the high incidence of
cattle leads to incredible economic damage, due to the culling of animals, a significant decrease in dairy
productivity and weight gain in cattle. Another reason for economic damage is the deterioration of animal
feeding, which negatively affects the quality reproduction of the herd.
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SAKONOIMrM4YECKASA MIMACTUYHOCTb COPTOB BULLHU B YCNOBUAX IOXKHOIO YPAJA

lacbimoe @.M. — kaHOUOam cerlbCKOX03UCMBEHHbIX HayK, cmapwuli Hay4Hbll compydHuK omadesna
cadogodcmea IOYHUNCK — ¢punuana OFBHY Yp®@AHUL YpO PAH, ®FBHY «Ypansckuli ¢hedeparnibHbil
aepapHbIl Hay4YHo-uccriedogamernbckul ueHmp Yparnbckoeo omdeneHus Pocculickol akademuu Hayk», 2.
EkamepuHbype

lanumoe B.P. — HayuHbili compydHuk omdena cadoeodcmea NOYHUUCK — cpunuana OIBEHY
Yp@AHUL] YpO PAH, ®I'BHY «Ypanbckul ¢ghedeparnbHbili azpapHbil Hay4YHO-uccriedogamesnbCKull yeHmp
Ypanbckoeo omdeneHusi Poccutickoli akademuu Hayk», . EkamepuHbype

Jleaurn M.C. — kaHOudam cenlbCKOX035ILiICMBEHHbIX HayK, 3agedyrowul HYemnssbuHckuMm eocydapcmeeH-
HbIM 17100080-9200HbIM COpMouUcbimamesibHbIM y4acmkom, 2. YensabuHck

Llenbto uccrnedosaHuli sienisinack ebiderieHue adarnmueHbIX, 9KOSI02UYECKU 1acmuyHbIX COPMos,
npu2o0HbIx Onsi e8o3dernbigaHusi 8 ycnosusix YenabuHckol obnacmu. [Mpu nposedeHuu uccriedosaHuli
ucronb3oeasnu Knaccudeckue MemoOuKu orpedesieHUs 9Koro2udeckol miaacmu4YyHocmu copmos 8
usnoxeHuu B. A. 3bikuHa. BeideneHbl adanmueHbie copma suwHu cmenHol: Kypyamoeckas (KA = 1,51),
llledpas (1,48), N306unbHas (1,45), lNnamerHas (1,08), AwuHckas (1,07), Buma (1,02) u lanumoska (1,00),
a makxe copma suwHU obbikHoseHHoU: padckas (1,17), Tpouukas (1,11) u Cesaney JTrobekod (1,02). Ansa
MpOoMbIWIeHHO20 rnpoussodcmea Haubonbwul uHmMepec npedcmassisom copma UHMEHCUBHO20 muna,
8bl0ernieHHble cenekyuoHepamu Ceepdrio8cKol ceneKyUoOHHOU cmaHyuu cadosodcmea: LLjedpas (4,48 m/za;
b; = 1,85), N3obunbHas (4,41 m/za; b;= 1,97), Buma (3,21 m/2a; b; = 1,90) u Mask (3,01 m/ea; b; = 2,24).
BbICOKYr0  9KOMI02UYECKY0 yCcmou4ugocmb UMerom rjacmuyHble copma 4esnsibuHCKoU  cernekyuu:
Kypyamoeckasi (4,45 m/za; b; = 0,89; S? = 0,3), Mpadckasi (3,49 m/za; b; = 1,00; S? = 0,1) u Manumoeka (3,04
m/za; b= 1,24; S? = 0,1), a makxe ceepdnosckue copm [MnameHHas (3,25 m/za; b= 1,12; S? = 1,1).
Bbicokol cmabunbHOCMbIO ypoxasi omaudaromcesi HelimparsbHble copma euwWHU AwuHckas (3,13 m/za; b; =
0,36; S? = 0,1) u Tpouukas (3,23 m/za; b; = 0,37; S? = 0,1), ebideneHHbie Ha FOxHoMm Ypare.

Knroyesble crioga: 8uwWHS cmenHas, copm, npodyKmMuU8HOCMb, 3KOJl02uYecKasl MaacmuyHoCmb,
cmaburnbHocmb, adarmueHOCMb.

ECOLOGICAL PLASTICITY OF CHERRY VARIETIES IN THE SOUTH URALS

Gasimov F.M. — Candidate of Agricultural Sciences, Senior Researcher of the Department of
Horticulture of YuUNIISK — a branch of the FGBNU UralFANITS UB RAS, FGBNU "Ural Federal Agrarian
Research Center of the Ural Branch of the Russian Academy of Sciences ", Yekaterinburg

Galimov V.R. — Researcher of the Department of Horticulture of YuUNIISK — a branch of the FGBNU
UralFANITS UB RAS, FGBNU "Ural Federal Agrarian Research Center of the Ural Branch of the Russian
Academy of Sciences", Yekaterinburg

Lezin M.S. — Candidate of Agricultural Sciences, Head of the Chelyabinsk State Fruit and Berry
Variety Testing Plot, Chelyabinsk

The aim of the research was to identify adaptive, ecologically plastic varieties suitable for cultivation in
the conditions of the Chelyabinsk region. The studies used classical methods for determining the ecological
plasticity of varieties as presented by V. A. Zykin. Adaptive varieties of steppe cherries were identified:
Kurchatovskaya (KA = 1.51), Schedraya (1.48), Izobilnaya (1.45), Plamennaya (1.08), Ashinskaya (1.07),
Vita (1.02) and Galimovka (1.00), as well as common cherry varieties: Gradskaya (1.17), Troitskaya (1.11)
and Seyanets Lyubskoy (1.02). For industrial production, the varieties of the intensive type selected by the
breeders of the Sverdlovsk horticultural breeding station are of the greatest interest: Schedraya (4.48 t/ha; bi
= 1.85), Izobilnaya (4.41 t/ha; bi = 1.97), Vita (3.21 t/ha; bi = 1.90) and Mayak (3.01 t/ha; bi = 2.24). Plastic
varieties of Chelyabinsk breeding have high ecological stability: Kurchatovskaya (4.45 t/ha; bi = 0.89; Si2 =
0.3), Gradskaya (3.49 t/ha; bi = 1.00; Si2 = 0, 1) and Galimovka (3.04 t/ha; bi = 1.24; S = 0.1), as well as
the Sverdlovsk variety Plamennaya (3.25 t/ha; bi = 1.12; SP = 1.1) . Neutral cherry varieties Ashinskaya
(3.13 t/ha; bi = 0.36; Si* = 0.1) and Troitskaya (3.23 t/ha; bi = 0.37; S = 0.1) are distinguished by high yield
stability, allocated in the South Urals.

Key words: steppe cherry, variety, productivity, ecological plasticity, stability, adaptability.
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OHTYCTIK OPAN XAFOAUbIHOAFbI LUME C¥PTTAPbIHbIH 9KONOMUANbIK PLASTICITY

Facbimoe @.M. — aybinwapyawnbisibiK FblibiMOapbiHbiH KaHOudambl, ®IBHY «Pecel fbinbiv
akalemusicbiHbIH Opan ¢bunuanbsiHbiH Opas chedeparnObl azpapiibiK fblflbiIMU OpmMarbifbl»

Fanumos B.P. — 6ay-bakwa 6esnimMiHiH fbinbiMu Keismemkepi, ®IEHY «Pecel fbinbiM akadeMusiCbiHbIH
Opan cpunuaneiHeiH Opan chedeparndbl azpapribik FblbIMU OpMarbifbi»

JlesuH M.C. — aybin wapyawsbinbifbl fbiibiMOapbiHbIH KaHOUdamebl, Yernsbi memmekemmik xemic-
XXuOek copmmapbiH CbiHay ydackeciHiH 6acmbirbl, Yensbi K.

3epmmeydiHq Mmakcambl Yensbi ob6nbicbiHbIH XaflalibiHOa ecipyse xapamObl belimoernzaiw,
9KOJI02UANBIK  Miacmukarnblk copmmapObl aHblikmay 60ndbl. 3epmmeynepde B.A.3bIKUH yCbiHFaH
copmmapObiH 3KO02USA/bIK 7acmukacblH aHblKkmayOblH Kraccukasbik adicmepi KondaHblnlbl. [ana
wiueciHiH 6etiimOenziw copmmapbl aHbikmanobl: Kypyamoseckas (KA = 1,51), Llledpas (1,48), N30bunbHas
(1,45), XanbiH (1,08), AwuHckas (1,07), Buma (1,02) xeHe anumoska (1,00), coHbiIMeH Kamap kadimei
wue. copmmapesl: padckas (1,17), Tpouukas (1,11) xoHe CesiHey JTiobekol (1,02). ©Hepkoacinmik eHJipic
ywiH Ceepdnoeck bay-bakwa cenekuusisiblK CMaHUUSICbIHbIH CesrleKUUoHepriepi maHOaraH UHMeHcusmi
munmeai copmmap YAKeH Kbi3blfywbliblKk myobipadsi: Lljedpas (4,48 m/za; 6u = 1,85), N3obunbHas (4,41
m/ea; 6u = 1,97), Buma (3,21 m/za; 6u = 1,90) xeHe Mask (3,01 m/za; 6bu = 2,24). YensabuHck
CerneKYUsICbIHbIH Macmukarsbik copmmapbl Xofapbl 3KO02usisiblKk mypakmbinbikka ue: Kypdyamoseckas
(4,45 m/za; 6u = 0,89; Si2 = 0,3), padckas (3,49 m/za; 6u = 1,00; S#=0.1 ) xeHe anumoska (3,04 m/2a); bi
= 1,24; S’ = 0, 1), coHOal-aKk Ceepdnosck copmbl XanbiH (3,25 m/za; 6u = 1,12; SP = 1,1) . LueHiH
beldmapan copmmapbl AwuHckas (3,13 m/ea; 6u = 0,36; S =0,1 ) xoHe Tpouukas (3,23 m/ea; 6u = 0,37;
S#=0,1 ) )orapbl eHimdinizimeH epekweneHedi.OHmycmik Oparnda 6eriHaeH.

TyliHdi ce3dep: Oana wueci, copm, 6HIMOINiK, 3KOMo2Us/IbIK racmuka, mypakKmbInbik,
bedimoenaiuumik.

BeegeHue. BuwHa — Havbonee nonynspHaa cpeau HacerneHus KOCTOYKOBas KynbTypa Ypana,
KOTOpas LLeHUTCS 3a CKOPOMNNOAHOCTb, BbICOKYIO YPOXaMHOCTb, Ka4eCTBO MMoA0B 1 paHHee co3peBaHue [1].
Bcepoccuiickas cenbckoxo3sncTeeHHas nepenucb 2016 r. nokasana, YTo nnowanb BO3AeNbIBaHNSA BULLHN B
YenabuHckon obnactu npeebiwaeT 3,3 ThiC. ra, 4To cocTtaBnsaeT 34% cyMMapHOW nnowanun nog niogoBo-
arogHeiMu  KynbTypamu [2]. Ha HOxHom Ypane ocobasi ponb NPUHAANEXUT BULLIHE CTEMNHOW Wnn
KycTapHukoBow (Prunus fruticosa Pall.), obnagatowieln BbICOKON 3MMOCTOMKOCTbIO, 3aCyXOYyCTOMYMBOCTBIO,
NPOAYKTUBHOCTbLIO U YCTOMUYMBOCTBLIO K doutonatoreHam [3, 4, 5]. B cypoBbIX yCrnoBUAX YpanbCcKoro permoHa
COPTUMEHT BULLHWN CHOPMMPOBAH rnaBHbIM 06pa3om copTamm 3TOro BuAa, a Takke coptamu, Nony4eHHbIMU
Ha OCHOBe BWLHKU ob6blkHOBeHHOW (P. cerasus L.) [6, 7]. CenekunoHepammn HOXHO-YpanbCkoro Hay4Ho-
nccrnegoBaTenbCKOro MHCTUTYTa CagoBOACTBA M KapTodeneBoacTBa 3a Nepuon CenekumoHHoOn paboTbl C
NnogoBO-AroAHBIMW KynbTypamMu CO340aHO M BHECEHO B PeecTp cenekuMOHHbIX AOCTVXKEHUIA, OONYLLEHHbIX K
ucnonb3oBaHWio Ha Tepputopum Poccunckon ®epepauummn, 2 copta BuUWHWM cTenHom — KypyatoBckas,
AwmnHckaa n 3 copTta BuWHM 0BbIkHOBEHHOW — [paackas, CesaHeu Jliobckon, Tpouukas [8-9]. B ycnosusix
NU3MEHeHNsa KnumMaTa 1 MOoBbILLAKLWENCA BPeOOHOCHOCTU KOKKOMUKO3a (Blumeriella jaapii), npenmyLiectso
MMET IKOMOrMYECKU NIacTUYHbIE CopTa, YCTOM4YMBbLIE K BroTudecknm n abuotmyeckum ctpeccam [10]. B
CBSI3W C 3TUM Cenekuus BULLHWM Ha Ypane [oSpkHa ObiTb HanpaBfieHa Ha Cco3faHuWe afanTUBHbIX COPTOB,
COYETAaKLLMX BbICOKYID 3MMOCTONKOCTb, MPOOYKTMBHOCTb, YCTOMYMBOCTb K KOKKOMMKO3Y W 3KOMOrMYECKYH
nnactnyHocTb [11-13].

Llenb uccnegoBaHMM — Ha OCHOBE COPTOM3YYEHMS BbiAeNWTb afanTyMBHbIE COpTa BULLHW AMS
BO34enbiBaHMA B ycnosusx KOxHoro Ypana.

Matepuanbl 1 metoabl uccnepoBaHus. VccnenoBaHusi nposedeHbsl B 2017-2020 rr. B KOxHoO-
YpanbCkom Hay4HoO-uccregoBaTenbCkOM WMHCTUTYTE capoBoacTBa M kapTtodenesoactsa (FOYHUUCK).
Ob6bekTomM uMccnegoBaHW SBNANWCH COpTa BULIHW ypanbCKOW cenekuumn: 11 CopToB BUMLLUHM CTEMHOW:
AwwuHckas, Manumoska, KypuyatoBckas (FOYHUUCK, r. YenabuHck), LWenpas, Buta, U3obunbHasa, Masik,
Meuta 3aypanes, NnameHHas, OrHeByluka, Humda (CBepanosckasa cenekumMoHHasa CTaHUmMs cafioBOACTBa,
r. ExatepuHOypr), 3 copta BULWHN 0ObIkHOBEHHOW: ['paackas, CesHel Jiobckon n Tpouukas (KOYHUUCK, .
YenabuHck), a Takke BULLHEBO-YepeLLHeBbI rmbpua Yepelwunesckast (BCTUCH, r. Mocksa).

lMpu NpoBeaeHun nccnegoBaHWiA UCNOMNb30BaNU Knaccuyeckme metoaukun [14-15]. CtaTncTuyeckyto
06paboTKy 3KCMEpPUMEHTANbHbIX [OaHHbIX OCYLLECTBNANM METOAOM AWCMEPCUOHHOrO aHanmsa [15].
OnpegeneHne 3KOMOMMYECKOM MAacTUYHOCTU M3yYaeMblX COPTOB BULLHW NpoBOAUNM No metoguke B. A.
3bikuHa [16].

JIeTHMI, OCEHHUIM N 3UMHUI NEpUOAbI B rogbl UCCreaoBaHUM No Temnepartype Bo3ayxa obinm 6nmskm k
MHoroneTHen Hopme. VckniodeHune coctasuna auma 2019/20 r. (—7,3°C), koTtopas okasanacb Ha 7,0°C
Tennee o6bl4HOrO. BeceHHW nepuoa xapakTepusosarcs 6onblunm pasHoobpasvnem. BecHa 2018 r. (1,8°C)
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okasanacb Ha 1,0°C xonogHee o6bluHOro, Temnepartypa BecHsl 2017 r. (1,8°C) 6bina Ha 1,4°C, 2019 r.
(5,2°C) —Ha 2,4°C, a 2020 r. (7,5°C) — Ha 4,7°C BbliLLE HOPMbI.

lopoBas cymma ocagkoB uameHsanack B npegenax ot 404 o 453 mm (cootBetcteeHHOo B 2018 n 2020
rr.). Hanbonee manocHexHomn okasanacb 3uma 2017/18 rr., korga Bbinano sBcero 36 Mm ocagkoB (63 % oT
HopMmbl). B 3umy 2019/20 r. ocagkoB Bbinano 75 mm (Ha 31 % 6onblwe 00blivHOro). 3MMHME nepuoabl
2016/17 »n 2018/19 rr. no cymMme OCagkoB oOkasanucb OnM3KM K CpeLHEeMHOroneTHMM nokasaTensm.
BereTaunoHHbI nepuog, (Mam-ceHTabpb) 2017 1. No BENNYMHE TMOPOTEPMMYECKOTO KO3hdULMEHTa NPU3HaH
pocratovHo-BnaxHelM (MK = 1,45), Torga kak B ocTarbHble rofbl YBRaXHeHUe ObiNo HeJOCTaTOYHbIM: B
2018 r. 'TK 6b1n paBeH 1,04, B 2019 1 2020 rr. — 1,03 n 0,85 cOOTBETCTBEHHO.

PesynbTaTtbl uccnepgoBaHmn. Ha FOxxHOM Ypane BULLHS OTHOCUTCS K Yncry Hanbonee aganTuBHbIX
KOCTOYKOBBIX KyNbTyp, OTIMYAIOLWUNXCS BbICOKON 3UMOCTOMKOCTBIO, 3aCyXOYCTOMYMBOCTBIO U CTabWMbHbIM
nnogoHoweHnem. OgHako He Bce copTa 3TOM KynbTypbl, obnagas KOMMIIEKCOM XO3SIMCTBEHHO-LEHHbIX
NpU3HaKoB (MPOAYKTUBHOCTb, YCTOMYMBOCTb K KOKKOMMKO3Y, BbICOKOE KayeCTBO MfIOAOB), XapaKkTepusyoTcs
3KOMOrMYeckon NracTUYHOCTbO. HayyHas HoOBM3HaA MccneaoBaHUMM CBsi3aHa C OLEHKOW BO3AenbiBaeMbiX B
YensbuHckon obnactu CopToB BULLHW MO NapameTpam 3KOMOrmyeckom MnacTUYHOCTU U cTtabunbHocTu. B
Xo[4e MpoBeAeHHON Hay4HOo-uccnegoBaTenbckod paboTbl BblAeneHbl copTa B Havbornbllen cTeneHu
oTBeyvaloLLne NOYBEHHO-KNMMaTu4eckum ycnosusm KOxHoro Ypana.

Bronoruyecknm TpeboBaHuAM KynbTypbl B HanbonbLuen cteneHn oteevanu ycnosusi 2018 roga, koga
YPOXaMHOCTb U3YYeHHbIX COPTOB BULIHW B cpeaHem coctasuna 3,90 T/ra, npu nHaekce cpenpl (I;) paBHoOM
0,89. Hanbonblumm ypoxkaem nrnodoB B 3TOM rogy otnudarncs copT Weapas (6,88 1/ra). No gaHHeim BUP
um. H.W. Basunosa, copT BuwHu Leapasa — ognH nyylinx reHOTUNOB MO MOSIEBON YCTONYMBOCTM K
KOKKOMMKO3Yy M Mopo3ocTonkocTn [17]. Ha BTopom mecte copTt M3obunbHasa (5,80 T/ra), BCcrneg 3a HuUM
pacnonoxunucek copta: Kypudatosckasa (5,59 T/ra), MNMnameHHasa (4,88 t/ra), Buta (4,70 1/ra), ManumoBka
(4,37 1/ra), Masik (4,17 T/ra), CeaHew Jlto6ckon (4,04 t/ra), Tponukas (3,72 T/ra) n AwunHckas (3,62 T/ra)
(Tabnuua 1).

Tabnuua 1 — YpoxxaHOCTb M NapamMeTpbl NNaCTUHHOCTM COPTOB BULLHM
B ycrnoBusix YensabuHckon obnactu, T/ra

YpoxanHocTb, T/ra KoadhdpuumneHTol

Copr 2017r. | 2018r. | 2019r. | 2020T. Cﬁ:g‘ b s? KA
LWenpas 4,61 6,88 2,42 4,00 4,48 1,85 2,5 1,48
KypuaTtoBckas 4,25 5,59 3,80 4,18 4,45 0,89 0,3 1,51
MN30bunbHas 3,83 5,80 2,13 5,89 4,41 1,97 1,8 1,45
pagckas 3,10 4,61 2,85 3,42 3,49 1,00 0,1 1,17
lMnameHHas 2,50 4,88 3,29 2,33 3,25 1,12 1,1 1,08
Tpowuukas 3,04 3,72 3,13 3,04 3,23 0,37 0,1 1,11
Buta 0,61 4,70 3,90 3,61 3,21 1,90 2,0 1,02
ALnHckas (st) 2,93 3,62 3,05 2,93 3,13 0,36 0,1 1,07
"anvmoBka 2,41 4,37 2,37 3,01 3,04 1,24 0,1 1,00
CesHel JTrobckon 2,58 4,04 3,01 2,50 3,03 0,70 0,4 1,02
Mask 0,92 4,17 1,96 4,98 3,01 2,24 1,5 0,94
OrHeByLuka 1,18 242 1,60 2,83 2,01 0,86 0,3 0,66
Humda 0,71 2,83 2,11 2,14 1,95 1,05 0,3 0,63
Meuta 3aypanes 1,37 0,85 1,13 2,22 1,39 -0,09 0,5 0,48
YepeluHeBKa 0,64 0,00 1,66 1,86 1,04 -0,46 1,0 0,37

CpegHee 2,31 3,90 2,56 3,26 3,01 - - -

WHpekc | -0,70 0,89 -0,45 0,25 - - — -

HCPys 0,37 0,47 0,22 0,27 - - - -

BnaronpusaTHble ycnoBusa AN Bo3denbiBaHUA BULWIHK cknagsiBanuck B 2020 r., korga ypoxamHocTb B
cpegHem no copTam coctaBuna 3,26 T/ra, a MHAEKC cpefpbl ocTaBancd nonoxutensHeiM (/; = 0,25). Torga
kak B ycnoBuax 2017 n 2019 r. ypoxXanHOCTb BULLHW B CpegHeM Nno onbiTy coctaBuna 2,31 u 2,56 1/ra
COOTBETCTBEHHO, @ UHAEKC cpeabl okasarcs otpuuatensHbiM (/; = —0,70 n —-0,45).

B 2020 r. nmgepamn no ypoxanHocTu Obinm copta: M3obunbHas (5,89 1/ra), Mask (4,98 T/ra),
KypuaTtoBckas (4,18 1/ra), LLeapas (4,00 t/ra), Buta (3,61 1/ra), Npagckas (3,42 1/ra), Tpouukas (3,04 t/ra),
lanumoska (3,01 T/ra), npy npodyKTMBHOCTU cTaHaapTa (AwwuHckas) — 2,92 T/ra. B HebGnaronpuaTHbIX
ycnosusax 2017 1. BbICOKMI ypoxan umenun criegytowme copta suwHu: Weapas (4,61 1/ra), KypyatoBckas
(4,25 T/ra), N3obunbHasa (3,83 T1/ra), MNpagckasa (3,10 T/ra), AwwnHckas (2,93 T/ra), CesaHey, Jliobckon (2,58
T/ra), NnamenHaqa (2,50 1/ra) n MNanumoBka (2,41 1/ra). B 2019 r. BbICOKOM NPOAYKTUBHOCTBLIO OTNUYanuchb
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copta Bura (3,90 1/ra), Kypuatosckas (3,80 1/ra), lNnameHHas (3,29 1/ra), Tpouukasa (3,13 1/ra) n AwmHckas
(3,05 T/ra). Torga kak nugep nNo ypoxanHOCTU B Lenom no onbiTy — copT LWenpas — ccpopmuposan B 2019
rogy ypoxau nnogos (2,42 t/ra) Huxe cpegHero no onbITy.

Mpu oueHke COpTOB MO NapamMeTpaM 3KONOrMYECKOM NNACTUYHOCTM N CTabUMNbHOCTU, YYMTbIBANu, 4YTo
HanOOombLUYIO LIEHHOCTb NPEACTaBMSAT 3KONMOMMYECKN NacTUYHble reHOTUNbI, KoadhduumeHT perpeccum (b;)
KOTOpbIX OMM30K K eanHuue, a cpefHee KBagpaTU4YHOE OTKMNOHEeHWe (Siz) 6nusko k Hyno [18]. B Hawem
3KCNEPUMEHTE BbISBMEHO 5 3KOMOrMyeckn NnacTUyHbIX COPTOB BULLHW, COMETaLUX AOCTAaTOMHO BbICOKYHO
NPOAYKTUBHOCTb M cTabunbHoCTb ypoxasi — KypuatoBckas (4,45 T/ra, b; = 0,89; S? = 0,3), 'paackas (3,49
T/ra, b; = 1,00; S? = 0,1), NnamenHasn (3,25 1/ra, b;= 1,12; S? = 1,1), Mannwvoska (3,04 T/ra, b; = 1,24; S? =
0,1) n CesiHey Jlo6ekon (3,03 T/ra, b= 0,70; S? = 0,4). YpoxaiiHOCTb 3TUX COPTOB COOTBETCTBYET
N3MEHEHNIO YCTOBUIN BHELUHEN Cpeabl.

B rpynny skonormyeckn nnacTuyHbIX U CTaburbHbIX COPTOB Monanuv ewe aesa copta — Humda (1,95
T/ra; b;= 1,05; Siz = 0,3) un OrHesywka (2,01 t/ra; b;= 0,86; Siz = 0,3), ogHaKO OHM UMEKT HEeLOCTaTOYHO
BbICOKY0 NPOAYKTMBHOCTbL — B 1,5 pasa Huxe, Yyem cpeaHsas no onbity (3,01 T/ra).

BbICOKYI0 LIEHHOCTb Ans KPYMNHO-TOBApHOrO MPOU3BOACTBA SABMSIKOTCS COpPTa MHTEHCUBHOrO TUMA,
OTNMYaIoLLMEC BbICOKOW OT3bIBUMBOCTBIO Ha yryylleHue ycrnosui cpefbl. KoaduumeHT nnacTtuyHOCTM
(b;) Takmx copTOB 3HAYMTENBLHO MpPEBbILIAET €uHULY, a MNokasaTenb CTabunbHOCTU (Siz), Kak npasuno,
3HauMTenbHO Gonblie eanHuupl [19]. MNpoBeaeHHasn oueHka COPTOB BULLIHU BbiSIBUANA B HALLIEM OMbITE CPasy
4 copTa uHTeHcuBHoro Tuna: Masik (3,01 1/ra; b; =2,24), N3obunbHas (4,41 1/ra; b;=1,97), Buta (3,21 T/ra;
b;=1,90) n Wepapasa (4,48 Tt/ra; b;= 1,85). O6WMM [JOCTOMHCTBOM 3TUX COPTOB SIBNSETCA BbICOKasi
OT3bIBYMBOCTb Ha YNyuLLIEHNE YCOBUI BbipaLLUBaHUSI.

CopTta BMWHN AlKnHCKaa n Tpouukas OTHOCATCS K copTam HewnTpanbHoro tuna (b;= 0,36 n 0,37
COOTBETCTBEHHO), TO €CTb cnabo pearvpyloT Ha M3MEHEeHWe yCrnoBuin cpedbl. Beicokas ycToMuYMBOCTb 3TMX
COPTOB NIMMUTMPYOLWMM bakTopam pernoHa n ctabunbHasi, 4OCTAaTOMHO BbiCOKas ypoXxxanHocTb (3,13 n 3.23
T/ra) 06bACHAET NPUYMHY MUX LUMPOKOro pacnpocTpaHeHns B ycnosusax KOxHoro Ypana.

AHann3 u3ydeHHbIX COPTOB MO KO3hPMUMEHTY afanTMBHOCTU MoKasan, YTO BbICOKYHD CTeneHb
NPUrogHOCTM K BO34enbiBaHmio B ycnosusax KOxHoro Ypana nmetot copta BuwHu: Kypyatosckas (KA = 1,51),
LWenpas (1,48) u WM3obunbHasa (1,45). Bce Tpyu copTa OTHOCATCA K copTam BWWHM cTenHon. K uucny
afanTMBHBLIX FEHOTUMOB OTHOCSTCA copTa BULIHKM 0bObikHOBeHHOW: [papckasa (1,17), Tpouukas (1,11) u
CesiHew, Jiobekon (1,02), a Takke copTa cTenHon BuwHW: MNMnamenHas (1,08), AwwuHckas (1,07), Buta (1,02)
n Fanumoska (1,00). Ona noBbIlWEHUS CTabUNBHOCTM NPOM3BOACTBA BULWIHKM B YensibuHckon obnactu
cnegyeT Bo3genbiBaTh copTa € KOAhPUUNEHTOM aganTUBHOCTU HE MeHee 1 (pMCyHOK 1).

YepelHeBKa _;_Il 0,37| |
MeuTa 3aypanbs : . l| 0,48|
Humda : : (0,63
OrHeByLUKa : : : l| 0,66 |
Masik : : : ——1{0,94]

Fanuvoska IEEEEEEE—— | 00
Bvra I | 02
CesHel MioGekoin I | (2
Awnrckas (st) IEEE— 1 07 |
Mnamenras IEEE— | 08 |
Tpouukas IEE— 1]
Mpaackas IEEEE— | 17 |
VsobunbHas I (| 45
Weapas I | 1 48 |
KypuaTosckas I 1 5 1 |

o000 020 o040 OG0 080 100 120 140 160 180

PucyHok 1 — KoadhduumeHTsl aganTMBHOCTM COPTOB BULWHM 3a nepuog 2017-2020 rr.

3aknroyeHue. [1na noBbllWEHMS CTabUNbHOCTM NMPOU3BOACTBA B ycroBusx YenabuHckonm obnacTtu
cnegyeT BosdenbiBaTb adanTuBHble copTa BuwHM cTtenHon: Kypyatosckas (KA = 1,51), Weppas (1,48),
M3obunsHasa (1,45), NnamexHasa (1,08), AwwnHckaa (1,07), Buta (1,02) n Nannvoska (1,00), a Tarke copta
BULWHM obblkHOBeHHoW: Mpaackas (1,17), Tpouukas (1,11) n Ceaxew, JTiobekon (1,02). Hanbonbmn ypoxan
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3a nepvoa uccnegoBaHui UMenu UHTeHcuBHble copta: Leppas (4,48 T1/ra; b;= 1,85), N3obunbHas (4,41
T/ra; b;=1,97) nu Buta (3,21 1/ra; b; = 1,90), nnactnyHble copta KypyaToBckas (4,45 T/ra; b; = 0,89; S’ = 0,3),
Mpagckas (3,49 T/ra; b; = 1,00; S7 = 0,1), Mnamennas (3,25 t/ra; b; = 1,12; S# = 1,1) u Fanumoska (3,04 T/ra;
bi= 1,223 S? = 0,1), a Takke HenTpaneHble copTa AwwnHckas (3,13 T/ra; b; = 0,36; S? = 0,1) n Tpounukas
(3.23 1/ra; b; = 0,37; S?= 0,1), oTnnyatoLmMecs BbICOKOM CTabUIbHOCTBIO YpoXKasi.
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EVALUATION OF THE BREEDING VALUE OF HOLSTEIN BULLS OF AMERICAN BREEDING BASED
ON THE BLUP METHOD IN THE CONDITIONS OF THE KOSTANAY REGION
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This article discusses the use of the BLUP method for accurate and objective calculation of the indices
of the breeding value of Holstein bulls, as well as the comparison of indicators obtained by processing data
on the productivity of cows in the conditions of the Kostanay region with the indicators of the daughters of
American breeding. The indices of the breeding value of Holstein bulls were calculated taking into account
the formed database on the productivity of their offspring in the conditions of the Kostanay region, while 11
bulls were characterized as deteriorators, and the remaining 6 as improvers. A comparison of the breeding
value indices with the offspring of bulls of local and American breeding by determining the coefficient of rank
correlation between the results obtained in the conditions of Northern Kazakhstan and the indices known in
the USA showed that despite the high productivity indicators of their daughters, only 26.7% of them were
able to show their breeding qualities both in the native conditions of North America and in the conditions of
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farms of Kostanay region. Such bulls include ROYOLA ALTADONNIE 511H0O10522, FARNEAR-TBR
ALTAAVALON-ET 011H010360 and NO-FLA ALTADANNO-ET 011HO11198. The bulls studied included R-
E-W ALTA BAYSIDE 11HO08600, NO-FLA ALTADANNO-ET 011HO11198, MORNINGVIEW ALTA
TOYOTA 511HO10079, FARNEAR-TBR ALTAAVALON-ET 011H010360, ROYOLA ALTADONNIE
511HO10522 and BOMAZ ALTAPHONIC-ET 511HO10997.

Keywords: BLUP, Holstein breed, breeding value index.

OLIEHKA NNIEMEHHOW LLIEHHOCTU BbIKOB MOJILUTUHCKOM norPoabl AMJEPI/IKAHCKOVI
CENEKLN HA OCHOBE METOOA BLUP B YCNOBUAX KOCTAHANCKOU OBJTACTU

lManywa H.B. — kaHOuGam cenbCKOX0351UCMBEHHbIX HayK, accoyuupo8aHHbIl rpogheccop kagedpsi
mexHosoeauu rpouszsodcmea npodykmos xusomHogsodcmea, KocmaHalckuli peauoHarsbHbIU yHUgepcumem
um.A.batmypcbiHosa.

Mypamoe [.K. — obyvarowutica masucmpamypbl 1o cneyuanbHocmu 7M08201 — TexHornoeusi
npousgodcmea  npodykmos  xueomHosodcmea, KocmaHalickuli  pesuOHarnbHbili  yHU8epcumem
um.A.balimypceiHosa.

B OdanHOU cmambe paccmampueaemcsi ucriofib3ogaHue memodaBLUP dns mo4Ho20 U
00BbEKMUBHO20 8bIYUCIEHUSI UHOEKCO8 rniaeMeHHOU UeHHOCmU ObIKO8 20/UMUHCKOU nopodkl, a makxe
cpasHeHue rokalamersed, rosy4YeHHbIX rpu rnomMouwu obpabomku OaHHbIX O MPOCYKMUBHOCMU KOPO8 8
ycnosusix KocmaHatckol obnacmu ¢ nokazamesnsamu dodepel amepukaHckol cenekuyuu.bsin nposedeH
pacyem UuHOeKco8 rniIeMeHHOU UeHHOoCmMU ObIKO8 20/ILMUHCKOU Mopo0dbl ¢ y4emom cghopMuposaHHOU 6a3bl
OaHHbIX 0 MPOOyKmusHOCcmuU ux rnomomcmea 8 ycriosusix KocmaHatickol obnacmu, rpu amom 11 6bikos
oxapakmepu3osaHbl Kak yxyOwamesu, a ocmasbHble 6 kKak ynydYwamenu. CpasHeHue UHOeKco8
rnnemMeHHOU UeHHOCMU ¢ omomMcmeoM BbIKO8 MECMHOU U aMepuKaHCKOU ceniekuyuu rnymem onpedesieHus
KoaghcpuyueHma paHa2080l Koppensauuu MexoOy ory4YeHHbIMU pe3yribmamamus ycriogusix CesepHO20
KasaxcmaHa u uzeecmHbimu 8 CLIA uHOexkcamu rokasaso, 4mo HecMompsi Ha 6bICOKUE roKa3amenu
npodykmugHocmu ux dodepel mosbKo nuwb 26,7% U3 HUX CMO&aru rnposisUmb C80U MiIeMeHHbIE Kadecmea
Kak 8 podHbix ycrosusix CesepHol Amepuku, mak u 8 ycrosusix xossticmea KocmaHatickol obnacmu.
Kmakum 6bikam omHocsimcsi ROYOLA ALTADONNIE 511HO10522, FARNEAR-TBR ALTAAVALON-ET
011H010360 u NO-FLA ALTADANNO-ET 011HO11198. Cpedu uccrniedyembix bbiko8 bbiriu ommeyeHs! R-E-
W ALTA BAYSIDE 11HO08600, NO-FLA ALTADANNO-ET 011HO11198, MORNINGVIEW ALTA TOYOTA
511HO10079, FARNEAR-TBR ALTAAVALON-ET 011H010360, ROYOLA ALTADONNIE 511HO10522 u
BOMAZ ALTAPHONIC-ET 511HO10997.

Knoueesnie cnosa:BLUP, sonumuHckas nopoda, UHOEKC rnieMeHHOU UueHHoCcmu

KOCTAHAW OBJbICbl XXAFOAWBIHOA BLUP 9[ICI HETI3IHOE AMEPUKAHAObIK CENEKUUAHBIH
FONWTEWH T¥KbiMbl BYKAJTAPbIHbIH ACbINT T¥KbIMAbIK K¥HObINbIFbIH BAFATIAY

lManywa H. B. — Aybin wapyawblisbifbl fbiibiMOapbiHbiH KaHOUdamsbl, Mas wapyalblsibiFbl OHiMOepiH
©eHOipy mexHornoausicbl KagedpachiHbiH KaybiMOacmbipbliiFaH ripogeccopnbl A. balimypcbiHog ambiHOarbl
KocmaHal eHipnik yHusepcumemi.

Mypamoe [.K. — 7M08201 — Man wapyawbliibifbl 6HiMOepiH eHOipy mexHOno2usicbl MamMaHObIfbIHbIH
Mazucmpamypa 6inim anywsickl, A. baimypcbiHoe ambiHOafbl KocmaHal eHipriik yHusepcumemi.

byn makanala eonwmelH myKbiMbl 6yKanapblHbIH acbll MyKbiMObIK KYHObIIbIFbIHbIH UHOEeKCmepiH
Oas1 xxeHe obbekmuemi ecenmey ywiH BLUP adiciH KondaHy, coHOal-aK KocmaHal obnbicbi xardalibiHOa
cubipnapdbiq eHimOiniai myparbl depekmepdi amepukaHObIK CeleKUusi Kbi30apbiHbIH KepcemkiuimepiMmeH
©eHOey apKbliibl anblHFaH Kepcemkiuimepoi canbicmbipy Kapacmbipbliadbl. KocmaHat obnbickl xardalibiHOa
onapObiH ypriaKkmapbiHbiH ©HiMdiniei myparnbl KanbinmackaH Oepekmep 6a3acbiH eCcKepe OmbIpbir,
FonbwmetiH myKbiMbl ByKanapbiHbIH acbklil MyKbiMObIK KyHObINbIFbIHBbIH UHOeKcmepiHe ecenimey xypeaisinoi,
byn pemme 11 byka Hawapnamywsl, an KanraH 6 byka xakcapmywsl pemiHde cunammarndbl. Conmycmik
KasakcmaH xardalibiHOa anbiHFaH Homuxenep meH AKLL-ma 6eneini uHOekcmep apacbiHOarbl Gspexerik
Koppensayusi kKoaghhuyueHmiH aHbiKmay apKblifibl acblii mMyKbIMObIK KYHObIMbIK UHOEKCMEePIH xepainikmi
XoHe amepukaHObiK cenekyusiOarbl OykanapObiH ypriaKkmapbiMeH canbicmblpy 0n1apobiH Kbi30apbiHbIH
OHimMOinieiHiH Xofapbl KepcemkiuimepiHe KapamacmaH, onapdbiH mek 26,7%-bl faHa ©630epiHiH acbin
myKbIMObIK KacuemmepidH Conmycmik AmepukaHbiH myfaH xardalisiHOa Oa, cosn cusikmbl Conmycmik
AmMepukaHbIH myFaH xardalibiHOa 0a Kepceme arnFaHbiH Kepcemmi. Kocmarali 061ibICbIHbIH WapyawbibIK-
mapbl. MyHOal 6ykanapra ROYOLA ALTADONNIE 511HO10522, FARNEAR-TBR ALTAAVALON-ET
011H010360 xeHe NO-FLA ALTADANNO-ET 011HO11198 kipedi. SepmmenzeH bykanapobiH iwiHoe R-E-
W ALTA BAYSIDE 11HO08600, NO-FLA ALTADANNO-ET 011HO11198, MORNINGVIEW ALTA TOYOTA
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511HO10079, FARNEAR-TBR ALTAAVALON-ET 011H010360, ROYOLA ALTADONNIE 511H0O10522
xoHe 0e BOMAZ ALTAPHONIC-ET 511HO10997.
TytiHdi ce3dep: BLUP, eonwmelH myKbIMbl, acbiii myKbIMObIK KYHObINbIK UHOEKCI

Introduction. At the present stage of development of breeding work in the world, the main criteria for
the selection of breeding bulls is the objectivity and reliability of the obtained indicators of breeding value. An
accurate and complete forecast will allow farmers to reduce possible economic risks when choosing genetic
material. The breeding value of a bull is precisely the predicted data, expressed by a deviation for the better
or for the worse comparing the average value in the herd [1]. K.Zhumanov in his work notes that methods of
determining the breeding value in our country by comparing the productivity of a daughter-a peer, or a
daughter-a breed standard do not meet modern requirements and cannot give a complete picture of the
feasibility of using a breeding bull, or its genetic material in the farm. However, in Western countries,
complex mathematical models are successfully used to calculate this indicator, and one of such methods is
the method of constructing the best linear unbiased prediction (BLUP) [2, pp.155-156].

Scientific novelty: in the conditions of the economy of the northern region of the Republic, a study
was conducted of the index of breeding value of Holstein bulls, taking into account a complex of various
characteristics, including the productive qualities of daughters raised in these conditions. Based on the BLUP
method, the principles of calculating the predicted indices of breeding value of various countries, such as TPI
(USA). LPI (Canada), RZG (Germany), etc. are constructed. The use of this method makes it possible to
assess the breeding value of the animals being tested, despite the observed paratypical differences in the
populations where their offspring are used.

Theoretical and practical significance: The introduction of the BLUP breeding value index has
become an important achievement in the field of dairy cattle breeding. The conducted research will allow to
reveal in detail the value of the indicators of this index in the selection of bulls-producers. V.Y. Khainatsky
defines the BLUP method as a statistical method of calculation, which takes into account the influence of
phenotypic and genotypic factors. This model is used as a means of describing data, which includes various
paratypical factors that can have a great impact on the productive qualities of cows. Different types of
models are used for calculations, for example, the so-called paternal model was designed to evaluate
animals according to the qualitative indicators of their offspring [3, p.21].

The BLUP method takes into account both environmental and genotype factors affecting the variability
of the studied traits. The simultaneous assessment of these factors provides a reliable, unbiased forecast of
the evaluation of the breeding value of bulls, thereby increasing the probability of selecting producers with
the best hereditary characteristics [4, pp.94-96].

The application and adaptation of the BLUP method in breeding work in the conditions of Kazakhstan
will allow for better analysis and planning of breeding work, as well as significantly increase its effectiveness.
The breeding value calculated by the BLUP method shows by what amount the probable genotype of the
tested producers deviates according to the studied trait from the average genetic value of the other bulls
involved in the assessment. S.N. Kharitonov also notes that, unlike other methods of assessing breeding
value, the BLUP method differs in a very important parameter - it is statistical non-bias. Statistical bias in
calculations is possible under the condition of simultaneous fixation of the breeding value and the influence
of paratypical factors [5, p.77].

Objective: To determine the breeding value of Holstein bulls using the BLUP method, to establish a
correlation between the productivity of Holstein cows raised in Northern Kazakhstan with the daughters of
American breeding.

Tasks:

1. Calculate the indices of breeding value of bulls, taking into account the formed database on the
productivity of the offspring of the Holstein breed in the conditions of the Kostanay region;

2. To compare the indicators of the calculated indices of breeding value with the indices obtained from
the certificates of these bulls and calculate the coefficient of rank correlation;

3. Identify the best breeding bulls for further use on the farm and form recommendations for improving
breeding work.

The material and methodology of the study. The study was conducted on the basis of data
obtained during the study of the productivity of Holstein cows in Saryagash LLP, Kostanay region and
breeding certificates of Holstein bulls from the AltaGenetics company website.

The breeding value indices were calculated using the special BLUP SM (Sire Model) software in the
RStudio environment (Fig.1). This model allows us to take into account such factors as independent
variables - in this case, the effect of the year of birth of cows, the father effect and the residual effect, which
can influence the dependent variable - milk yield.

The model describes the situation in the population, which takes into account the influence of
environmental factors and heredity on the studied indicator and how much its effectiveness will depend. The
year of birth of cows (year) was chosen as a paratypical factor, and the selected indicator is milk yield (y).
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H (Jsourceonsave | @ A«

Y SS5R <- T(DL)%"%Xy # PerpecCMOHHHE CyMMEl KEAAPATOE DXy<-T (DL J%*%Xy

71 ul<-g[(rx2+1):(rx2+rz)]
72 Zy<-Y[(rx2+1):(rx2+rz)]
73 uZy<-t(ul)%*%zy

74

75 SSE <- SS5T-55R-UZy # OCTaTOUHHA 30@ekT

76

77 sigmae<-55E/(n-(rXx2)) # OCTaTOYHAA EApWaHca
78

79 u2<-2%*ul
80 osh2 <- diag(Minv)*sigmae
81 osh =- sgrt(osh2)

83 uu <- tlul)%*%ul
84 diagMinv <- diag(Minv)
85 trc22 <- sum(diagMinv[rx2+1:rz]) # cneg MATPWUL C22

87 sigmas <- (uu+sigmae*trc22)/rZ # GAKTOPWANEHAA EBAPWAHCA

89 kn <- sigmae/sigmas
90 kn =- kn[1:1]
91 pr =- k-kn

93 PEV =- diagMinv*sigmae
94 SEP =- sqrt(PEV)

95 REL =- 1-PEV/sigmas

96 Rez =- cbind(g,PEV,REL,Y)

99 write.table(Rez,"C:/Users/Joc/Desktop,/P/F5GOLRESD. txt")
86:1 | E3 (Untitled) =

Figure 1 - The process of calculating the breeding value index in the R Studio environment

The data for the study were obtained from the primary zoo technical documentation of the farm and
the republican information and analytical system (IAS), where 17 bulls of American breeding were selected,
as well as 220 daughters belonging to the Holstein breed, while the main criteria were the number of
offspring per bull and their milk yield. The study used indices of the breeding value of the same bulls from the
Alta Genetics website, in order to compare them.

The rank correlation coefficient was calculated using Spearman's formula, it has the following form:

632
" n(n2-1) M

Where:

r — rank correlation coefficient
S d? - sum of squares of rank difference
n — number of observations

Research results. Before starting the calculations, data processing was carried out for the
correctness of the program, respectively, each bull and their daughters were left with only a numerical
designation.

The results of calculations of breeding value indices are stored in a separate text document (Table 1),
where the years of birth of cows are indicated as a paratypical factor, the breeding value index itself (NM$),
the reliability of the calculation results (Rel) and the total milk yield of daughters for each bull (y) as a
selectable trait.
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Table 1 — The results of calculating the breeding value index according to the BLUP method according
to the productivity data of the daughters of the Holstein breed in the conditions of the Kostanay region

ID of bulls (sire) B{fgg)‘(”&‘,(j‘é‘;e Reliability indicator (Rel) | Total milk yield by daughters (y)
011HO08230 -303,07 0,375647 92966
011HO08385 -20,4688 0,269719 64039,6
011HO08600 47,58927 -0,15388 16981
011HO09956 10,3875 0,200095 54047
011HO10631 162,646 0,414412 134350
011HO10663 -09,0375 0,179033 43782
011HO11198 218,4012 0,426708 146299
011HO11227 -29,0671 0,310971 898284
511H009497 73,4817 0,029267 20299
511HO09861 -24,3624 0,301229 74475
511HO10079 26,18088 0,457417 136698
011H010360 231,2318 0,326992 96441,
511HO10500 -27,9586 0,180762 45344
511HO10522 128,1886 0,286232 88660,4
511HO10676 -60,7519 0,31466 77792,4
511HO10997 227,1007 -0,01414 21980
511HO11112 77,6892 0,268357 62242

As can be seen from Table 1, a larger number of offspring provides a higher confidence score (Rel), a
negative value of this indicator indicates a low number of studied individuals in the offspring, in this case
there is a small number of daughters in bulls NO-FLA ALTADANNO-ET 011HO11198 and ROYOLA
ALTADONNIE 511H0O10522 and, accordingly, a low confidence score. The breeding value index (NM$)
indicates whether a certain bull is an improver (positive index value), or a degrader (negative index value) in
comparison with other bulls in the farm. In this case, out of 17 bulls, 11 are degraders according to their
negative value of the BLUP score, the remaining 6 received a positive value, which characterizes them as
improvers. The indicator of total milk yield for daughters indicates that most of the milk yield falls on cows
whose fathers were characterized as improvers.

Table 2 - Comparison of the indices of breeding values calculated according to the productivity
of Holstein cows, as well as data on the productivity of daughters of foreign breeding

Breeding value index Breeding value
Ne Nickname and ID of the bull Linear affiliation | based on the results index according
of calculations to AltaGenetics
1 LADYS-MANOR AUGUSTA R.Sovering
011HO08230 -303,07 -264
2 MR MINISTER 011HO08385 W.B.ldeal -20,4688 54
3 R-E-W ALTA BAYSIDE W.B.ldeal
011HO08600 47,58927 -148
4 MORSAN ALTALOCKLYN W.B.ldeal
011HO09956 -10,3875 2
5 DINOMI ALTADETROIT-ET W.B.ldeal
011HO10631 -162,646 85
6 SCHILLVIEW ALTA UNITED R.Sovering
011HO10663 -99,0375 116
7 NO-FLA ALTADANNO-ET W.B.ldeal
011HO11198 218,4012 111
8 ALTAWISEMAN-ET W.B.ldeal
011HO11227 -29,0671 -381
9 GLEN-TOCTIN ALTAOMAX- W.B.Ideal
ET 511HO09497 -73,4817 -10
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10 ALTA SAMUARI 511HO09861 | W.B.Ideal -24,3624 -50
11 MORNINGVIEW ALTA W.B.Ideal

TOYOTA 511HO10079 26,18088 -173
12 FARNEAR-TBR W.B.Ideal

ALTAAVALON-ET

011H010360 231,2318 4
13 DE-SU ALTAGATOR-ET R.Sovering

511HO10500 -27,9586 -102
14 ROYOLA ALTADONNIE R.Sovering

511HO10522 128,1886 288
15 AMMON-PEACHEY TRADER | W.B.Ideal

511HO10676 -60,7519 308
16 BOMAZ ALTAPHONIC-ET W.B.Ideal

511HO10997 227,1007 -68
17 ROSYLANE-LLC W.B.Ideal

ALTASTEWART-ET

511HO11112 -77,6892 414

In Table 2, we can see a strong difference in the indices of breeding value in almost every animal,
however, the LADYS-MANOR AUGUSTA 011HO08230 bull of the Reflection Sovering line has relatively
similar results for both groups of offspring. Also worth noting among the bulls are R-E-W ALTA BAYSIDE
11HO08600, NO-FLA ALTADANNO-ET 011HO11198, MORNINGVIEW ALTA TOYOTA 511HO10079,
FARNEAR-TBR ALTAAVALON-ET 011H010360, ROYOLA ALTADONNIE 511HO10522 and BOMAZ
ALTAPHONIC-ET 511HO10997, which were characterized as improvers according to their value of the index
of breeding value, however, only bulls ROYOLA ALTADONNIE 511HO10522 FARNEAR-TBR
ALTAAVALON-ET 011H010360 and NO-FLA ALTADANNO-ET 011HO11198 were able to show their
genetic potential both in Kazakhstan and in North America. It is worth noting that despite the positive value of
the breeding value index according to AltaGenetics, the bulls ROSYLANE-LLC ALTASTEWART-ET
511HO11112, AMMON-PEACHEY TRADER 511HO10676, SCHILLVIEW ALTA UNITED 011HO10663,
DINOMI ALTADETROIT-ET 011HO10631 and MR MINISTER 011HO08385 in the conditions of the
Kostanay region economy received a negative index value, which characterizes them as degraders,
respectively, the use of genetic material of these bulls is impractical. The same applies to the bulls LADYS-
MANOR AUGUSTA 011HO08230, ALTAWISEMAN-ET 011HO11227, GLEN-TOCTIN ALTAOMAX-ET
511H0O09497, ALTA SAMUARI 511HO09861 and DE-SU ALTAGATOR-ET 511HO10500, which are
characterized as degraders in both cases.

The correlation coefficient was calculated according to the breeding value index (NM$) to find out
whether the bulls producers are able to show their breeding value in relatively different conditions of lactation
of their daughters.

Substituting the finished data after ranking, we determine the coefficient of rank correlation according
to Spearman's formula (1) between cows grown in the conditions of the Kostanay region farm and cows of

American breeding:

6598
r=1-—————=1-0,733 =0,267
17(172-1)

The rank correlation coefficient indicates that only 26.7% of the studied bulls of American breeding
showed their breeding qualities in the conditions of northern Kazakhstan, which indicates clear differences in
paratypical factors and environmental conditions.

Conclusion. According to the tasks set , the following results were obtained:

1. The indices of breeding value of Holstein bulls were calculated taking into account the formed
database on the productivity of their offspring in the conditions of the Kostanay region, while the main part of
the bulls, namely 11 heads received a negative index of breeding value, which characterizes them as
degraders in the conditions of this farm, and the remaining 6 received a positive index of breeding value.

2. A comparison of the indicators of the breeding value index with the offspring of bulls of local and
American breeding by determining the correlation coefficient according to the indices of breeding value
showed that despite the high productivity indicators, only 26.7% of them were able to show their breeding
qualities both in the native conditions of North America and in the conditions of the Kostanay region
economy. These bulls include ROYOLA ALTADONNIE 511HO10522, FARNEAR-TBR ALTAAVALON-ET
011H010360 and NO-FLA ALTADANNO-ET 011HO11198.

3. Among the bulls studied, R-E-W ALTA BAYSIDE 11HO08600, NO-FLA ALTADANNO-ET
011HO11198, MORNINGVIEW ALTA TOYOTA 511HO10079, FARNEAR-TBR ALTAAVALON-ET
011H010360, ROYOLA ALTADONNIE 511HO10522 and BOMAZ ALTAPHONIC-ET 511HO10997 were
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noted, which were characterized as improvers according to their index value of breeding value. The use of
the genetic material of these bulls will allow to comprehensively improve the productivity of the herd.

Studies based on milk productivity indicators in daughters of different ages using the BLUP method
have objectively demonstrated the possibility of this method when calculating such a parameter as breeding
value. Carrying out similar calculations for all parameters defined for the dairy industry to increase the
efficiency of all breeding work on the breeding value of the producer from the point of view of the quality of
the offspring is impossible without the use of modern methods of assessing the breeding value, which makes
it possible to determine the value of bulls with high reliability and predict the productivity of offspring.
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PEDAGOGICAL CONDITIONS FOR THE FORMATION OF PROFESSIONAL
AND PEDAGOGICAL VALUES OF THE FUTURE TEACHER

Gizzatullin I1.G., Candidate of Pedagogical Sciences, Associate Professor of the Department of
Humanities and Foreign Languages of the Kazan Cooperative Institute (branch) of the Russian University of
Cooperation, Kazan, Russia

This article deals with the problem of forming professional and pedagogical values of a future
teacher. The concept of "pedagogical values" is comprehensively revealed, approaches to the classification
of professional and pedagogical values and their characteristics are given, as well as the values of
pedagogical activity according to their subject content, in particular, the values of a self-sufficient type, which
presuppose the creative nature of the teacher's work, the prestige of his professional activity, social
significance, greater responsibility to the state and society, the possibility of self-affirmation, love and
affection for children. Values are the means that are formed as a result of mastering the theory,
methodology, and pedagogical technologies that form the basis of a teacher's professional education. With a
sufficiently high level of formation of professional and pedagogical values, the teacher becomes a subject
who implements in pedagogical activity his / her humanistic lifestyle, readiness to take responsibility for the
fate of his / her students and the future of society. On the basis of subject-activity and personality-oriented
approaches, the pedagogical conditions for the formation of professional and pedagogical values in higher
education institutions are theoretically justified and their essence is revealed.

Keywords: values, formation, pedagogical conditions, actualization, stimulation, personality-oriented
technologies.

NEAATOrM4YECKUE YCITOBUSA ®OPMUPOBAHUA
NMPO®ECCUOHAIBbHO-NMEOATOMrMYECKUX LEHHOCTEW BYAYLWIEIO YYUTENA

FusszamynnuH W.I., kaHOudam nedazoauyeckux Hayk, douyeHm kKagedpbl ayMaHUMapPHbIX
oucyunnuH u UHocmpaHHbix s3bikog KazaHcko20 koorepamugHo2o0 uHcmumyma (¢punuan) AHOO BO L|C
P® «Poccutickul yHusepcumem koornepauuuy, 2. KasaHb, P®

B 0daHHOU cmambe paccmampusaemcs ripobriema ¢hopmuposaHusi rpogheccuoHasibHo-nedazoau-
4yecKux uyeHHocmeli bydywezo ydumens. BcecmopoHHe packpbieaemcsi noHsmue «rnedasoeuqecKue
ueHHocmu», noOxodbi K Kraccugukayuu rpogheccuoHasrbHo-nedazoaudeckux UeHHocmel u Oaemcsi ux
Xxapakmepucmuka, makxe ueHHocmu riedaz2oeuqeckoll 0essmesibHOCMU 10 UX npedMemHoMy codepKaHUIo,
8 YyacmHocmu, ueHHocmu camo0ocmamoyHo20 muna, rpednonazaruue meopyeckuli xapakmep mpyda
nedazoeaa, NPECMUXHOCMb €20 NPOgheccUoHaIbHOU 0esimeibHOCMU, CoyuarnbHyro 3Ha4YUMOCmb, 60MbWYI0
omeemcmeeHHOCMb reped eocydapcmeoM U 0buecmeomM, 803MOXHOCMb camMoymeepxoeHusi, /110608b U
npuesizaHHocmb K demsiM. UM UHCmMpyMeHmasbHo20 mura, Ha3bleaeMble UeHHOCMsIMU-cpedcmeamu,
Komopble opmupyromcsi 8 pesynbmame oenadeHuss meopuel, memodosioauell u rnedazoaudecKuMuU
MexHOsI02UsIMU, COCmaesisid OCHO8Y MpogheccuoHaribHo20 obpasogaHusi nedazoea. [llpu docmamoyHO
8bICOKOM  ypOBHE CGhopMUPOBaHHOCMU  MPOGECCUOHarbHO-Meda2o2uqyeckux yeHHocmel  ydumersib
cmaHosumcsi cybbekmom, peanusyrouum 8 rnedazoaudeckol OesmesibHocmu ceol 2ymaHucmuyeckul
0bpa3s Xu3HU, 20mo8HOCMb MNpUHUMamb Ha cebsi omeemcmeeHHOCMb 3a cyObbbl C8OUX y4eHUKo8 U byQdy-
wee obuwiecmea. Ha ocHose cybbekmHo-0esimesibHOCMHO20 U SIUYHOCMHO-OPUEHMUPO8aHHO20 100X0008
meopemuyecku 060CHO8aHbI rnedazoaudecKkue ycrosusi opMupo8aHuUsi MpPoghecCcuoHarbHo-nedazoau-
YyecKux yeHHocmell 8 8y3e pacKpbi8aemcsi Ux CywHocms.

Knrouesblie cnosa: ueHHocmu, bopmuposaHue, nedazo2udeckue ycriosus, akmyanusauyus,
cmumyrnuposaHue, TUYHOCMHO-0PUEHMUPOBaHHbIE MEXHOI02UU.

BONALLAK M¥FANIMHIH KOCIBU-NMEOATOrMKANbIK KYHAbUTbIKTAPbIH
KANBINTACTbIPYAbIH NEOATOIMMKAINDbIK LUAPTTAPbDI

FuzsamynnuH W.I'., nedazozuka fbinbiMOapbiHbiH kaHOuUOambl, «Peceli koonepayusi yHUgepcu-
memi» P® OC AHOO Ka3saH koornepamuemik uHcmumymbiHbIH (¢bunuarnbsl) eymaHumapsbik rnoHoep XoHe
wem mindep KaghedpacbiHbiH doueHm, Ka3aH K., P®.

Byn makanada 6onawak MyraniMHiH Kecibu-nedazoaukasbiK KyHObITbIKMapbIH Karbinmacmbipy
Maceneci  Kapacmblpbinadsl.  «[ledazoaukanblk  KyHObINbIKMAp»  VFbIMbI,  Kocibu-nedazoaukasbik
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KyHObIIbIKmapdbl xikmeyOiH macindepi XaH-xakmbl awblnadbl XoHe onapfa curnammama 6epinedi,
COHbIMeH Kamap nedazoaukarbiK KbismemmiH MaHi oniapdbiH noHOiK Ma3MmyHb! 6olbiHWa, aman alimkaHoa,
rnedacoe KXYMbICbIHbIH WhbIFapMawblibliK curnambiH, OHbIH Kacibu KbidamemiHiH 6edesiH, aneymemmik
MaHbI30bIMbIFbIH, MEMIeKem feH Koram anlbiHOarbl YIIKEH Xayarkepuwirnikmi, e3iH-63i pacmay MyMKiHOIeiH,
63iH-63i KamMmamachki3 ememiH munmeai KyHOblnbikmap, 6ananapra 0ezeH cydicrieHwinik neH 6aybip bacy .
KyHObInbIKmap 0en amanameiH acranmblK murl - MyFasiMHIH Kacibu GifliMiHIH Heai3iH KypalmblH MeopuUsiHbI,
adicHamaHb! XoHe rnedazoauKalblK mexHonoausnapdbl uzsepy HemMuUXeciHOe KarbinmacambiH Kyparnoap.
Kacibu-nedazozukarblK KyHObIIbIKMaPObIH KarbIimmacyblHbIH XeMmKirikmi >orapbl OeHeelUiMeH Myrasim
nedaeoeuKarblK ic-epekemme 63iHIH ayMaHUCmiK eMip canmbiH Xy3eee acblipambiH, cmydeHmmepodiH
marObipbl MEH KOFaMHbIH 6onawarbl YWiH xayarnkepwinikmi Kkabbindayra dalblH cybbekmize aliHanaobi.
Cybnekminik-epekemmik xoHe myrnfafa bafbimmariraH macindep HeezisiHde yHugsepcumemme Kacibu-
nedazoauKarnbiKk  KyHObINbIKMapObl  KarnbinmacmblpyOblH nedazoaukarnbiK wapmmapbl  MmeopusinbIK
myprbiQaH HeziddereeH, onapdbiH MoHI awbliaosl.

TyuiHOi ce30ep: KyHObIIbIKMAap, Kasblnmacmbipy, nedazoaukasnbiK xardaunap, 63eKkmeHOipy,
bIHManaHobIpy, mynrara barbimmarnfsaH mexHoso2ausnap.

Introduction.

At present, when the process of modernizing education and rethinking spiritual, moral and
professional values is underway, special attention should be paid to the training of future teachers. This is
primarily due to the need to establish a professional position of the future teacher, develop his intelligence
and creative thinking, culture and morality. In this regard, the problem of forming professional values of a
future teacher becomes particularly relevant. The teacher's pedagogical values are an important social,
moral and spiritual potential, the implementation of which is of strategic importance for its sustainable
functioning and development in the context of the implementation of national projects in the field of
education.

The purpose of this research is to provide a theoretical justification of the pedagogical conditions for
the formation of professional and pedagogical values of the future teacher.

The main part. Pedagogical values, like any other spiritual values, are not established
spontaneously in life. They depend on social, political, and economic relations in society, which largely affect
the development of pedagogy and educational practice. Moreover, this dependence is not mechanical, since
what is desired and necessary at the level of society often come into conflict, which is resolved by a
particular person, a teacher, by virtue of his worldview, ideals, choosing ways to reproduce and develop
culture.

In order to consider the essence of the concept of "professional and pedagogical values", let us turn
to the characteristics of its constituent concepts of "values", "professional values" and" pedagogical values".

The concept of "values" is used to denote the properties of objects and phenomena, as well as
theories and ideas that serve as a standard of quality and an ideal of what is due in accordance with socially
determined cultural development priorities [1, p. 257]. Values act as reference points that are useful and
necessary for people of a historically defined society as a goal or ideal.

Each profession is characterized by general and specific values that are unique to it. Features of
professional values are determined by the role of the profession in the life of society and the individual.
Professional values are understood as objects, phenomena and their properties that are necessary for
society and the individual as a means of meeting personal and social needs. They are formed in the process
of mastering a person's social experience and are reflected in their goals, beliefs, ideals and interests.

E. H. Shiyanov, defining the essence of the concept of "professional values", understands under the
values of pedagogical activity...those features that allow the teacher to satisfy his material, spiritual and
social needs and serve as guidelines for his social and professional activity aimed at achieving socially
significant humanistic goals [2, p.85].

Pedagogical values are norms that regulate pedagogical activity and act as a cognitive-functioning
system that serves as a mediating and connecting link between the established social worldview in the field
of education and the teacher's activities. They, like other values, have a syntagmatic character, that is, they
are formed historically and fixed in pedagogical science as a form of public consciousness in the form of
specific images and representations. Mastering of pedagogical values takes place in the process of
implementing pedagogical activities, during which their subjectivation is performed. It is the level of
subjectivation of pedagogical values that serves as an indicator of a teacher's personal and professional
development.

A wide range of pedagogical values requires their classification and ordering, which will allow us to
present their status in the general system of pedagogical knowledge. However, their classification, as well as
the problem of values in general, is still insufficiently developed in pedagogy. However, in our opinion, the
classifications of professional and pedagogical values proposed by E.N. Shiyanov and I.F. Shiyanov are
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quite reasonable. Isaev. These classifications complement each other, since their authors belong to the
same scientific school, the school of V.A. Slastenin.

Based on the level approach to values, V.A. Slastenin distinguished personal, group and social
pedagogical values. Socio-pedagogical values reflect the nature and content of those values that function in
various social systems, manifesting themselves in the public consciousness. This is a set of ideas, ideas,
norms, rules, and traditions that regulate the activities of society in the field of education. Group pedagogical
values can be represented in the form of ideas, concepts, and norms that regulate and guide pedagogical
activity within certain educational institutions. The totality of such values has a holistic character, has relative
stability and repeatability. Personal and pedagogical values act as socio-psychological formations that reflect
the goals, motives, ideals, attitudes and other ideological characteristics of the teacher's personality, which
together form a system of his value orientations.

Among the values of pedagogical activity, according to their subject content, E. Shiyanov
distinguishes the values of self-sufficient and instrumental types. Self-sufficient values are values-goals that
presuppose the creative nature of the teacher's work, the prestige of his professional activity, social
significance, greater responsibility to the state and society, the possibility of self-affirmation, love and
affection for children. The values of the self-sufficient type are expressed in the goals of pedagogical activity
related to the development of the personality of both the teacher and students, as well as the teaching staff.
Self-sufficient values act as the dominant axiological function in the system of other pedagogical values,
since the goals reflect the main meaning of the teacher's activity.

When searching for ways to achieve the goals of pedagogical activity, the teacher chooses his
professional strategy, the content of which is the development of himself and others. Consequently, values-
goals reflect the state educational policy and the level of development of pedagogical science itself, which,
being subjectified, become significant factors of pedagogical activity and affect instrumental values, called
values-means. They are formed as a result of mastering the theory, methodology and pedagogical
technologies, forming the basis of professional education of a teacher.

I.F. Isaev considers values as a component of the teacher's professional and pedagogical culture
and defines professional and pedagogical values as a complex socio-psychological education in which the
goal and motivational orientation of the individual merge.

He noted that only those professional values that acquire a vital and professionally necessary
meaning for a young person are actualized. I.F. Isaev identified the following professional and pedagogical
values:

1) values-goals: the concept of the student's personality in its various manifestations and the concept
of "l-professional" as a source and result of professional self-improvement;

2) values-means: communication concepts, pedagogical techniques and technologies; pedagogical
monitoring;

3) values-attitudes: the concept of one's own personal and professional position as a set of relations
of a teacher to students, other participants in the pedagogical process, to oneself and one's own professional
activity;

4) values-qualities: a variety of interrelated individual, personal, communicative, professional
qualities of the teacher's personality as a subject of professional and pedagogical activity, manifested in
special abilities: creativity, the ability to design your own activities and anticipate their consequences, etc.

5) values-knowledge: theoretical and methodological knowledge about the formation of personality
and activity, knowledge of the leading ideas and laws of the holistic pedagogical process [3, pp. 77-78].

Based on this classification and the peculiarities of pedagogical activity, we have determined the
professional and pedagogical values of the future teacher, which is reflected in Table 1.

Table 1-Professional and pedagogical values of the future teacher

Semantic
(values-goals)values

Substantive and procedural
values

Values-qualities

Selfexpression
Self-improvement
Creativity

Values-Relationships
Values-Knowledge
Values-Means

Personal and professional
qualities

They reveal the meaning of
professional activity goals

They reveal the importance of ways
and means of implementing
professional activities

They reveal the personal potential
of the future teacher

The development of a teacher's personality implies, first of all, the assimilation by students of the

entire system of humanistic values of pedagogical activity, which form the basis of their general and
professional culture. Therefore, the content of professional training should provide the future teacher with a
conscious choice of spiritual values and form on their basis a stable individual system of professional and
value orientations.
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With a sufficiently high level of formation of professional and pedagogical values, the teacher
becomes a subject who implements in pedagogical activity his / her humanistic lifestyle, readiness to take
responsibility for the fate of his / her students and the future of society. The interiorization of professional and
pedagogical values by the future teacher leads to such a level of activity when he becomes able to act
independently of the particular circumstances and situations that develop in his professional activity, create
them, fill them with humanistic content, and develop a personality-oriented strategy in the educational
process.

The values of pedagogical activity become the object of the future teacher's need if the educational
process purposefully creates conditions for this.

Since the process of forming professional and pedagogical values is a complex process, its
awareness and further implementation should be carried out from different points of view. In this regard, as
theoretical and methodological grounds for identifying the pedagogical conditions for the formation of
professional and pedagogical values of the future teacher, we chose the subject-activity and personality-
oriented approaches.

The subject-activity approach is implemented through stimulating, self-realization and self-affirmation
of the individual as a true subject of the educational process. In the modern interpretation of this approach,
not only the activity of the individual is important, but also the orientation to its needs, the creation of
conditions for self-determination of the future teacher in professional activities and the implementation of
value-oriented and transformative activities corresponding to it. This condition is provided when orientations
to cognition and the upcoming professional activity, its values and self-transformation in accordance with
them appear as early as possible. The subject-activity approach requires a qualitatively different structure of
interaction between teachers and students, which implies equality of their positions.

In our study, the use of general ideas of the subject-activity approach to the study of the problem of
forming professional and pedagogical values was carried out through the implementation of the following
provisions:

1) consideration of the process of forming professional and pedagogical values of the future teacher
as creating conditions for his self-actualization and personal growth;

2) formation of student activity in the educational process through partnership, trust, subject-subject
relations with teachers;

3) ensuring the unity of external and internal motives of educational activities in the process of
studying pedagogical disciplines;

4) organization of the formation of professional and pedagogical values of the future teacher as a
continuous process of setting, accepting the educational task and satisfaction from its solution in cooperation
with other participants in the educational process.

The main provisions of the subject-activity approach were supplemented with a personality-oriented
approach. Personal-oriented approach, which studied E.V. Bondarevskaya, E.F. Zeer, V.V. Serikov, and
I.S. Yakimanskaya, and other scientists, means orientation in the design and implementation of the
pedagogical process on the individual as the goal, subject, result and the main criterion of its effectiveness. It
constantly demands recognition of the uniqueness of the individual, his intellectual and moral freedom, and
the right to respect. This approach assumes that education relies on the natural process of self-development
of inclinations and creative potential, creating appropriate conditions for this [4, p. 86] and was implemented
in our study through the following provisions:

1) the process of forming professional and pedagogical values of a future teacher provides each
student, based on their abilities, inclinations, interests, value orientations and subject experience, with the
opportunity to realize themselves in cognition, educational activities, behavior;

2) orientation of the future teacher's professional training to the development of his / her creative
personality, when the means and methods are selected and organized so that the student can show
selectivity to the subject material, its type and form;

3) education as a set of knowledge, skills, and individual abilities is the most important means of
developing the spiritual and intellectual qualities of a future teacher, which is the main goal of modern
education;

These approaches served as the basis for identifying the following conditions for the formation of
professional and pedagogical values of the future teacher:

- updating the vital experience of students;

- stimulating students ' creative activity;

- organization of the development of pedagogical values through personal-oriented learning
technologies.

The first pedagogical condition — the actualization of the vitagenic experience of students;
vitagenic experience-is based on the concept of vitagenic education (A.S. Belkin, D.V. Kachalov,
V.A. Krivenko) and the concept of actualization as an internal and external process (V.V. Kachalov).
Bachmanova, A.V. Grishin, L.M. Mitina).
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By vitagenic training, A. S. Belkin understands training based on the actualization of a person's life
experience, his intellectual and psychological potential for educational purposes.

The principles of actualization are development, reflexivity and axiology. In this regard, the
actualization of vital experience allows us to successfully solve a number of important tasks in the process of
forming professional and pedagogical values of the future teacher, namely: forming the meanings of
pedagogical activity and professional improvement; raising professional needs, socially recognized goals of
activity, results and assessments of a specialist. This ensures the following: 1) the subject matter of classes
is transformed into a life reality with all the attributes of personal participation: choice, responsibility, full
return, etc.; 2) the level of trust in the teacher — student, student — student relationship increases by giving
special significance to the experience acquired in practical activities through a system of personal meanings;
3) on the basis of integrating the conceptual-semantic and activity-practical spheres of personal
consciousness, the quality of motivation increases.

To actualize the vitagenic experience of students, the techniques of the holographic method
technology proposed by A.S. Belkin [5] allow us to use them [5]. The holographic approach, according to
A.S. Belkin, is the process of multidimensional three-dimensional disclosure of the content of the studied
knowledge, states that combine at least three projections with centric vectors. Vitagenic projection is the
vitagenic information of students that is required by the teacher in the learning process to prepare for the
presentation of new knowledge. The technology of the holographic approach means a set of techniques that
ensure the implementation of educational tasks. It is based on the desire to involve students in joint activities
on the basis of cooperation and based on their vital experience.

Actualization vitagenic experience of students' vitagenic experience in the process of forming
professional and pedagogical values of future teachers required us to apply the techniques of vitagenic
education. The use of these techniques stimulates students ' assessment activities, ensures the acceptance
of valuable information at the level of personal significance. Actualization vitagenic students ' vital experience
increases the motivation to independently initiate ideas, which ensures the formation of professional and
pedagogical values among future teachers. In this context, the most effective ones are:

- reception of a retrospective analysis of life experience with its parallel correlation with the acquired
value information, determining the value-based causes of certain actions, events, and the adequacy of
existing attitudes to these events and facts;

- additional construction of an incomplete educational model (complete a phrase, sentence,
description of the situation from the point of view of certain value relations, orientations);

- vitagenic analogies, in which students illustrate the cognitive value categories (phenomena, events,
relationships, etc.) with examples from experience.

The second pedagogical condition-stimulating the creative activity of students - ensures the
creation of positive motivation for learning, allows you to involve the future teacher in active creative activities
for the development of pedagogical knowledge and skills, the formation of professional and pedagogical
values.

The formation of professional and pedagogical values of the future teacher in the educational
process of the college is provided by stimulating the creative activity of students. In pedagogy, stimulation is
understood as "a way of managing people's social activities, in which a person's behavior is regulated by
influencing not the person himself, but the conditions of his life, the circumstances external to the individual
that generate certain interests and needs" [6,p.12]. Stimulation involves actualizing certain needs and
interests of the individual by specifying specific goals of activity, creating conditions for the manifestation of
all inclinations and abilities, realizing the social potential of the individual, encouraging initiative, efficiency,
creativity and independence, developing the need for achievement and success.

This condition is created in the process of forming professional and pedagogical values of the future
teacher due to various types of incentives: informational and content, organizational and managerial,
emotional, moral.

Informational and informative stimulation is achieved through the use of reference schemes,
presentations of lectures, memos, active handouts, etc. in the process of professional training.

Organizational and managerial stimulation is carried out through various forms of lectures, seminars
and practical classes, group work, ways of differentiating educational material and presenting tasks,
monitoring and correcting students ' actions, continuous assessment of the cumulative nature, etc.

Emotional stimulation is provided by creating an atmosphere of emotional comfort in the classroom,
situations of success, general interest in achieving the goal, the teacher's artistry and ability to inspire
students, etc.

Moral incentives include encouragement, providing opportunities to participate in Olympiads and
professional competitions, providing opportunities to demonstrate the results of educational activities to the
public, etc.
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The implementation of this pedagogical condition influences the design of students ' creative
individuality and, as a result, ensures the formation of professional and pedagogical values of the future
teacher.

The third pedagogical condition - the organization of the development of pedagogical values
through personal-oriented learning technologies-is aimed at creating an educational environment that
ensures the personal growth of the future teacher, educating him in an active life position, the ability to act,
showing responsibility, initiative, independence. This condition is based on a person-centered approach
(V.P. Bederkhanova, D.A. Belukhin, E.V. Bondarevskaya, V.V. Serikov), which is based on the attitude to a
person as a subject, a carrier of activity, for the manifestation of which he needs a space of freedom, where
he would have the opportunity to choose, evaluate, and perform actions [7, p. 52]. The principles of a
personality-oriented approach that determine the features of the educational environment are the principle of
self-actualization, individuality, subjectivity, choice, creativity and success, trust and support [8, p. 52].

Personal-oriented technologies include technologies that meet the following requirements:

- dialogic nature.

- activity-creative nature;

- focus on supporting individual development of the individual;

- providing the individual with the necessary space, freedom to make independent decisions,
creativity, and choose the content and methods of teaching and behavior [9].

In this regard, such personality-oriented technologies as training and game technology are the most
productive for the formation of professional and pedagogical values of the future teacher.

In order to form the professional and pedagogical values of the future teacher, we developed a
personal growth training. Its purpose was to form students' value motivation to master the humanistic
technology of pedagogical communication, as well as the formation of humanistic professional and value
characteristics of pedagogical communication: skills of reflection and psychological analysis of situations,
empathy and adequate social perception, emotional and behavioral self-regulation, communication skills. In
general, the training is aimed at developing self-awareness, which is a system-forming and regulating factor
of personal growth and creative activity of the future teacher and is reflected in his behavior and activities.
The training is also aimed at developing future teachers ' self-confidence, which is necessary to achieve their
goals.

Conclusion. Summing up the above, the following conclusions should be drawn:

1. The urgency of the problem is caused by the ever-growing need of society for teachers with
pedagogical and universal values, the need for scientific and methodological support for this process.

2. Professional and pedagogical values are norms that regulate pedagogical activity and allow
teachers to meet their material, spiritual and social needs and serve as guidelines for their social and
professional activity aimed at achieving socially significant humanistic goals.

3. Pedagogical conditions for the effective formation of professional and pedagogical values of future
teachers are: updating the vital experience of students; stimulating the creative activity of students;
organizing the development of pedagogical values through personality-oriented learning technologies.
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HEVIPOTEXHOHQFI/II/I B PA3BUTUUN PEYN U
MHTENNEKTA OETEU OOLLKOJIbHOIO BO3PACTA

KosaneHnko A.A., masucmp nedacoauyecKkux Hayk, npernodasamernb Kagedpbl OOWKOMbHO20 U
Ha4yarnbHozo obyyeHus, HAO «Kocmanratickull peauoHarnbHbIl yHU8epcumem umeHu A.baltimypceiHosax

BredpeHue 60 sce cgbepbi couuarnbHO-rpogheccuoHanbHoU dessmenibHocmu HelpomexHoo2aul
sensgemcss OOHUM U3 COBPeMeHHbIXx mpeHdos. [lpusnekamenbHoCmb Ux Ond o0bpa3osaHusi, Kpome
coyuanbHO-9KOHOMUYECKUX MPUYUH, C8si3aHa C OmMEemOM Ha K/4yesble MmeHOeHuuuU e20 pas3sumusi —
uHOusudlyanusauyuel npoyecca u nepcoHugukayuel obpaszogameribHbIX mexHonoaul. HelipomexHomoauu
110380/1510M KaK gbuKcuposamb JIUYHOCMHbIE 0CObeHHOCMU, mak u nodcmpausame Mo0 HUX caM Mpouecc
(k npumepy, npu pabome ¢ OembMu C CUHOpPOMOM Oecbuyuma BHUMAaHUS U eaurnepakmueHoOCMbH0).
Cywecmeyem 603MOXHOCMb UX adanmauyuu K uensaMm u uHmepecam obyyvaroujuxcs, momusayuu (0ns
pabombl ¢ o0apeHHbIMU 0embMU).

Pazsumue peyu — CrIOXHbIG fcuxudeckull npoyecc, Komopbili He C800UMCS MObKO K
80CIPOU3BEOEHUIO ClbILLUMO20, M03MOMYy s8fisilemcsi 8axkHol 3adayell eocriumamersnbHol pabombl ¢
Oembmu QOWKO/IbHO20 803pacma. Heobxo0umo ombickamb camble 3hPEeKMuUBHbIE Memodbl U rnpueMsi,
npednazamb pasHOObpasHbili pevyesol Mamepuas, cmasume Hoeble 3adadyu obuweHus, 4Ymobbi
cepopmuposampe y  OOWKOJIbHUKO8 CrOCOBHOCMb nepedasampb criogaMu  codepxxaHue pasHbIX 10
CITOXKHOCMU U KOMIO3UYUU KapMmUHOK.

B nocnedHue 200bi Habrirolaemcs ygenudeHue demeli ¢ mpydHocmsamu 8 obydeHuu u adanmauuu.
Ana  npeodoneHuss UMEWUXCA Yy HUX HapyweHuli Heobxodumo rnposedeHue KOMIIeKCHOU
[ICUXOKOPPEKUUOHHOU pabombi. OOHUM U3 cocmasnsiowux a3eMeHmos8 makol pabombi s6rsgemcs
KUuHe3uoro2u4yeckas KoppeKyusl.

Knrouesbie criosa: HelpoHayKu, HeUpOmexHos/0euu, auMHacmuka Mo3ea, KuHe3uosiosuyeckue
YAPaKHEeHUS.

NEUROTECHNOLOGIES IN THE DEVELOPMENT OF SPEECH
AND INTELLIGENCE OF PRESCHOOL CHILDREN

Kovalenko A.A., master of Pedagogical Sciences, Lecturer at the Department of Preschool and
Primary Education, A. Baitursynov Kostanay Regional University

The introduction of neurotechnologies into all spheres of social and professional activity is one of the
modern trends. Their attractiveness for education, in addition to socio-economic reasons, is associated with
a response to the key trends in its development - the individualization of the process and the personification
of educational technologies. Neurotechnologies allow both fixing personal characteristics and adjusting the
process itself to them (for example, when working with children with attention deficit hyperactivity disorder).
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There is a possibility of their adaptation to the goals and interests of students, motivation (for working with
gifted children).

The development of speech is a complex mental process, which is not limited only to the reproduction
of what is heard, therefore it is an important task of educational work with preschool children. It is necessary
to find the most effective methods and techniques, offer a variety of speech material, set new communication
tasks in order to form in preschoolers the ability to convey in words the content of pictures of different
complexity and composition.

In recent years, there has been an increase in children with learning and adaptation difficulties. To
overcome the violations they have, it is necessary to carry out complex psycho-correctional work. One of the
constituent elements of such work is kinesiology correction.

Key words: neurosciences, neurotechnologies, Brain gymnastics, kinesiology exercises.

MEKTEINKE OEWUIHTI BANANAPObIH COWIEYI XXOHE
MHTENNEKTEHTIH OAMbITYOAFbl HEMPOTEXHONOIMUANAP

KoeaneHko A.A., nedazoauka rbinibiMOapbiHbiH Mazaucmpi, A.baltimypceiHo8 ambiHOarbl KocmaHal
OHipik yHusepcumemiHiH «Mekmerike deliHei xaHe bacmaybiw binim» KaghedpachiHbIH OKbIMYWbIChI

Orneymemmik xoHe Kacibu KbiamemmiH bapribiK cananapbiHa HelpomexHorioeausinapdbl eHzi3y Kasipai
3amaHfbl meHOeHyusnapobiH b6ipi 6onbin mabbinadsl. OnapdbiH 6iniM 6epy ywiH mapmbiMObIbIFbl,
areyMemmik-aKoHoOMUKarsblK cebernmepdeH backa, OHbIH OaMybiHbIH Hezidai meHOeHyusnapbiHa xayari
bepymeH — ydepicmi dapanaymeH xeHe 6iniM 6epy mexHoo2usinapbiHbIH nepcoHanu3ayusiCbiMeH
balinaHbicmbl.  HelipomexHonozausinap xeke Kacuemmepdi 6ekimyze 0de, npouyecmiH ©3iH onapra
beliimdeyze de myMKiHOIK 6epedi (Mbicarbl, 3eliH manuwblifbifbl aunepakmusminiei 6y3sbiiraH bananapMeH
Xymbic icmeaeHOe). Onapdbl oKywbinapdbiH Makcam-myddernepiHe, MomueayusicbiHa (dapbiHObI
bananapmeH Xymbic icmeyze) belimoey MyMmkiHOiei 6ap.

Celineydi dambimy mek ecmiceHOi Kalima XaHfFblpmyMeH weKkmenmelimiH Kypdersi rcuxukasblK
rpouecc, CoHObIKMaH MeKmern acbiHa OeliHei bananapmMeH mopbue XYMbICbIHbIH MaHbi30bl MiHOemi
bornbin mabbinadel. Mekmen xacbkiHa OeliHai 6ananapda Kypodesiniai MeH Kypambl apmypsii cypemmepdiH
Ma3MyHbIH ce30eH emkidy KabinemiH Kasbinmacmbipy ywiH eH muimOi edicmep meH adicmepdi maby,
apmypsii celinney MamepuaribiH YCbhIHY, XaHa KapbIM-KambiHac MiHOemmEepIH KO Kaxem.

Conrbl xbindapbl oKyda xeHe beliimdenyde KubiHObIKmapbi bap bananapdeiH keberoi balikaradsbl.
Onapdarbl 6y3ywnblribikmapOobl XOK YWiH Kypdesii rCUXOKOPPEKUUSbIK XyMbicmapObl Xypai3y Kaxem.
MyHdali xXymbicmbiH Kypamdac snemeHmmepiHid 6ipi KUHe3uonoausinbiK mysemy 60osbin mabblnadsbi.

TyliHOI ce30ep: Hesposioeus, HelpomexHonoausnap, MU 2aUMHacmukachkl, KUHEe3UO02UsbIK
KammbiFynap.

BBegeHne. Ha coBpemeHHOM 3Tane pa3utus Pecnybnuku KasaxctaH npoucxogsart riybokue
coLManbHO-3KOHOMNYECKNE N3MEHEHUS B CUCTEME [OLUKOMbHOro BOCMUTAHMSA WM 00yyeHus, Tpebytowme
noucka HOBbIX NOAX040B M 6onee ahdeKTUBHLIX PopM opraHu3aumm NpoLEeccoB pasBUTUSA, BOCMIUTAHNUS U
obyyeHusa geten. 3agadm obpasoBaTtenbHbiXx obnactern 'ocyaapcTBeHHOro obueoba3aTtensHOro ctaHgapTa
OOLLKOMBbHOro BOCMUTaHWSA W 0BydYeHUs [OOSPKHbl peanu3oBbiBaTbCA Yepe3 OpraHvM3aumio  JOCTYMNHON
npeamMeTHO-NPOCTpaHCTBEHHOW cpeabl [1].

AKTyanbHOCTb Tembl o6ycnoBneHa noTpebHOCTbIO 06LiecTBa BbIPACTUTb KOHKYPEHTOCMOCOOHOE
nokoneHve, OOHOBMEHVEeM OpWEeHTMPOB B codepxXaHun obpasoBaHus, obecneyeHneMm NNYHOCTHOrO
pa3BuTusa pebeHka.

Llenb uccnedosaHusi — NpoaHanM3npoBaTb BO3MOXHOCTU NMPMMEHEHNS HEMPOTEXHOMNOrMN B 06paso-
BaHUW, NPeAcTaBUTb OPraHM3auvoHHY OpMYy MX peanu3auum B BMAE KOMMIIEKCA KMHE3NOMOrM4eckux
ynpakHeHW 4nsi 0300pPOBNeHNs 1 Koppekummn peun geten ¢ OHP (obwiee Hegopassutne peun).

Memodonoeudeckum  ocHogaHueMm  uccriedoBaHusi  BbICTYMWIT  KOMMETEHTHOCTHbIM  MOAXOA,
peanu3oBaHHbIn B Mogenu 3. ®. 3eepa [2], onpegensiowen ycnex B NpodeccMoHanbHOW AesaTenbHoCTH, a
Takke Teopus nepcoHanusaumm B. A. NeTpoBCKoOro, cuntaroLero, YTo YernoBek Kak NMYHOCTb onpeaenset
cebs yepes counym [3, c. 8].

Begywmmmn memodamu SIBNAIOTCA TEOPETUKO-METOAO0NOMNMYECKMN aHann3 npegmeTta mnccneaosaHus
Ha OCHOBE U3y4yeHus nuTepaTtypbl, 0606LeHNe onbiTa NPUMEHEHMS TEXHONOMMI B NpakTuke paboTtsl B JOO.

OcHoBHas 4Yactb. B npouecce cuctemHOro aHanmsa nutepatypbl Mbl MPOBEMM TEOPETUYECKOE
0606LLeHNe 1 BbISABUMK, YTO UCCIENOBaHNSA HEMPOTEXHOMNOIMIN Havanucek ¢ cepeauHbl XIX Beka, a TEpMUH
«HeWpoHayka» nosiBunca B cepeanHe 1960—x rogoB, NONOXUB Ha4vano O(OPMMEHNI0 CaMOCTOSATENbHOM
avcumnnvHel. B GomnblUMHCTBE onpefeneHvuin HempoHayK MoOYEPKMBAETCS MX MEXOUCLMNIMHAPHOCTbL U
CMOXHOCTb CTPYKTypbl. OpraHu3aumu, WX npeAacTaBndalWne, — HaydHble coobliecTBa, Hanpumep,
MHcTuTyThl 3gpaBooxpaHeHmsa CLUA, BpuTtaHckasa accoumaums HEMPOHAaYK.
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Poccuickmuin  oTpacneBon cow3 «HenpoHeT», O0beAVHUBLUMIA Hay4yHble OpraHuM3auum u Bya3bl,
paspabaTtbiBas Temy, MpULIENT K €OMHOW WHTeprnpeTaumM TepMuHa: «HenpoTexHosnormm — nobbie
TEXHOMOMMK, NCMOMb3yoLWue NoHMMaHne nMbo momMorarwLwme MoHsATb paboTy Mo3ra, CO3HaHUSA M BbICLUYIO
HEPBHYI0 OEATENbHOCTb; YCUNMBAIOT UMW yNy4llalT AeATenbHOCTb MO3ra, NCMXMYeckne npoLecchl, B HEM
NpOMCXOasLnE».

Ob6nactm NpMMEHEHMI HEMPOTEXHOMOMMA paspacTarnTcs, poxaas HeobXoOUMOCTb OUEHKM Lenewn,
oxugaemblx 3PPEKTOB, PUCKOB U OrpaHuyeHnn. BHegpeHne HeMpoTexXHONorni B TpaanumMoHHbIe (PopMbl 1
MeToAbl 00YyYeHNa 3HAUUTENBHO YBENMYMBAET BO3MOXHOCTU (POPMUPOBAHUSA COBPEMEHHBLIX KOMMETEHLNNA,
no3BosnsieT oceavBaTb MNpodeccuoHanbHble obpasoBaTernbHble MPOrpaMMbl MO MNEPCOHANM3MPOBAHHBLIM
HanpasneHUsIM.

K HenpoobpasoBaTenbHbIM TEXHOMOMMSM, OTBEYAIOLWMM BbI30BaM LM poOBOro obecTsa, OTHOCATCS:
NpaKkTUKO-OPUEHTUPOBAHHbIE KENCbI; KOMOUHMPOBaHHas oopma oOyyeHus, No3BoNsLLas BU3yanManpoBaTtb
y4ebHyt0 nHopMaLmio; nrporkaunst 4eATENbHOCTU.

WccnepoBaHve MO3roBblX MEXaHW3MOB OpraHu3auun peyvn BXOOUT B LUMPOKWMIN KPYr COBPEMEHHbIX
MEXOUCUUMMMHAPHBIX  NpoOGremM  M3yyeHWss  MPUMHUMMOB  MO3rOBOW  OpraHu3auun  BepbarnbHOro
B3aUMOAENCTBUA.

M3BecTHO, 4YTO pedb hopMmpyeTca Ha BCeEX 3Tanax, HaunmHas C BHYyTpUyTpPoOHOro passutus, eé
3NEMEHTbI MOSABMATCHA C NEPBbIX MECALEB Mocrne poxaeHusi. PasBuTue peunm TEeCHO CBHA3aHO C OBYMS
hakTopamu:

a) NoTeHumManbsHOW roTOBHOCTLI0O MO3rOBLIX MEXAHU3MOB K BOCNPUSITUIO U obecrnedeHunio peanusaumm
peyeBbIX PYHKLNIA;

©) NnoTpebHOCTLIO K CBOEBPEMEHHOM UX CHOPMMPOBAHHOCTMU.

OcHoBononaratowme pabotsl A.C. LiBetkoBon, T.B. AxytuHon, A.B. CemeHOBMY 1 Opyrnx aBTOpPOB
nernm B OCHOBY COBPEMEHHOW HEMPOMNCUMXONOMMM Kak Haykm O (POPMUPOBAHMM MOS3FOBbIX MEXAHW3MOB U
peun geten.

A. LiBeTkoBa yTBEpPXOAET, UTO NHOOON NMCUXNYECKUI MPOLECC UMEET CIOXHYH CTPYKTYPY U HECKOJBKO
YPOBHEN, COCTOALLNX U3 3BEHbEB [4, C. 25]. Tak, CTpyKTypa NOHMMaHWSI YCTHOW peyvn — NCUXOSOrMYeckni m
NVHIBUCTMYECKUI YPOBHM, 3BEHbA: pasnMyeHne 3ByKOB, 06beM BOCMpUATMSA 1 T.4. [MoHMMaHne pedn moxeT
HapywaTbCca u3-3a gedeKkToB B fnobom 3BeHe, a nopaxeHue MOo3ra okasblBaeTCa B pasHbiX MecTax, T.e.
CUMMNTOM — HapylleHWe MNOHUMaHWSA OOWH, a MEeXaHW3Mbl OTNNYalTCH, MO3TOMY MaToNorvu, 3agepxka
pasBuTMS Cny4alwTCca B pasHblX 30Hax Mosra. [NoctaHoBKa AuarHo3a CBsi3aHa C aHanuM3oM CTPYKTYpbI
JedekTa, ¢ NMOUCKOM YPOBHS U 3BEHA, B KOTOPOM MPOU3OLLIIO HapyLleHWe C MOMOLLbI HEeNpPONCUXOnorn-
YeCcKoro aHanusa, OCHOBaHHOIO Ha CUCTEMHOM MCUXOMOrMYeckoM aHanmse, No3BOoMsSHoLLEro NOHATbL AedekT
N OpraHn3oBaTb BOCCTAHOBUTENbHOE U hopmMupytoLLiee oby4veHne.

T. AXyTUHOW N3y4varoTcs MeTobl ANAarHOCTUKN HENPOMNCUXOSTOrMYECKOW, CEPUNHON OpraHu3aunm peyu,
dYHKUUN NpOrpaMMmnpoBaHUs, perynsaumm U KOHTpons AeaTensHOCTn N T. n. [5, ¢. 8]

A. CeMEHOBMNY CTPEMUTCH YCTAaHOBUTb OPUEHTUPbLI ANS TeX, KTO NPUMEHSIET HEMPONCUMXONornyeckoe
obcregoBaHue B NOBCEOHEBHOW AeATENbHOCTU C MOMOLLbIO METOAOB, HEOAHOKPATHO anpobupoBaHHbIX Ha
MOZENsIX HOpPMarnbHOro, cybnaTonorM4eckoro U NaTosiorMyeckoro passutus [6, c. 40].

M3BecTHO, 4YTO pasBMTUE peYnM OCHOBAHO Ha MMuTaumn. Ha paHHem 3Tane HacTpauBaHue cryxa
NPOVNCXOAMT MOA rofI0COBbIM BO3AENCTBUEM Cpedbl obutaHus — peun maTepu, GRM3KUX NOOENn, XMBOTO
YyernoBeyecKkoro ronoca. HegocTaTouHbIi rONOCOBOW KOHTAKT Ha MEepBOM FOAY >KW3HWM 4acTo MpUMBOAUT K
HeaopasBuUTUIO HOHETUKO-POHEMATUYECKOTO YMEHUs. OTU U3MEHEHMSI OCTaloTCs, ecriv Nno npoLlecTsunn
KPUTUYECKUX MEPUOOOB PasBUTUS Pedn He nocrnenyetr MHTEHCMBHOE 00ydYeHMe peyveBOMY MOBEOEeHUIo 3a
CUYeT HeWponnacTuyHoCTU Mmosra [7, c. 64]. lNMponyck KpuTMYeckux nepuoaoB B (POPMMPOBAHUU MO3TOM
CUCTEM aKyCTUYECKOW pedn CTaHOBUTLCS HEMPEOOOSNIMMOWN TPYAHOCTbIO «BO3BpaTa» K MpeLlecTBYHOLLEN
cTagun, MeHsieT 06LLLYI0 3BOMOLMIO MPUCNOCOBUTENBHOIO NOBEAEHUS.

PeueBble npobnembl y OOLIKOMbHUKOB CEroAHA CTanu LOCTAaTOYMHO PacnpOCTPaHEHHbIM SABIIEHUEM,
BMeKyT 3a CODON MMOXy yCNeBaeMOoCTb B LUKOJIE, HU3KMIN YPOBEHb CAMOOLIEHKW, KOMMSIEKChI, HEBPO3bl.

Ha ocHoBe aHanu3a n 0606LeHns nccnegoBaHni cTano NOHATHO, YTO OpraHM3auus BOCNUTATENbHO-
obpasoBaTenbHOro npouecca C MCMNOMb30BaHMEM HENPOTEXHOSMOMMN CNoCOBCTBYET BbLICOKOM CTENEHU
pasBuTMS peyn [geTen, NO3BOMSET paclMpuTb MpeacTaBneHus o6 okpyxawwem mupe, oboratuTb
cnoBapHbin  3anac. HarnsgHo-obpasHoe MblwfeHMe B 9TOM Bo3pacTe MO3BOMsieT OAHOBPEMEHHO
paccMOTpEeTb, YCNbilWwaTb, NOAENCTBOBATL, OLEHUTbL AENCTBUE OObEKTA.

B Hauvane 90-x rr. amepukaHckumn ncuxonoramu Nonom u lennom [eHHUCOH Obina paspaboTaHa
nporpamMmma HerWporMMHacTukM — «lMMHacTMka Mo3ra» - ANs akTuBauMu MeXaHW3MoB paboTbl Mo3sra c
NOMOLLIbIO hU3nYeckux ynpaxkHeHun [8, c. 64]. Joktop OeHHUCOH A0 9 neT NoyYTu He ymen pasroBapuBaTthb,
3aMeTun CBs3b ABUraTeNibHbIX YNPaXHEHWA Ha pasBUTME OpraHuama, M3yumn npouecc hopMUpPOBaHUSA
MO3rOBOW OpraHmMsauum ncmuxmyecknx npoueccoB. OH SBRSETCA MepBOOTKpbIBaTeNnemM B obnactu
NpyKNagHblX UCCNegoBaHMN OeATENbHOCTU MO3ra, ero OTKPbITUA OCHOBaHbl HA MOHUMAaHWM B3aUMOCBSI3U
PU13MYECKOro Pa3BUTUSA, A3bIKOBOTO CTAHOBMEHUS YY4EOHbBIX JOCTUXKEHUIN NINYHOCTMW.
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K cemunetHemy Bo3pacTy y pebeHka OOmKHbl OblTb MOMHOLEHHO pa3BuTbI, Npexae Bcero, MyHKUUM
npaBoro nonylapus (BocnpuaTne n3obpaxeHun n obpasos, My3blkanibHOE BOCMPUATME U CIYX, PUTM, LBET,
LEeNoCTHOE BOCMPUATUE OKPYXKaloLWEero Mupa, OUEHKa MPOCTPaHCTBEHHbIX OTHOLWEHUA W Ap.) W
MeXXnonyLapHoe B3anmogencTeume.

lMpaBoe nonylwapue y YyenoBeka oTBe4aeT 3a: 06paboTky HeBepbanbHOM MHopMaLn, SMOLMOHATTb-
HOCTb; My3blKanbHble W XyOOXeCTBEHHble CMOCOBHOCTW; OpUEHTauMio B MNPOCTPAHCTBE; CMOCOBHOCTb
noHMmaTb MeTadopbl; 06paboTKy MHOXeCTBa MHpopMaLUn OAHOBPEMEHHO; BOOBpaxeHme.

JleBoe nonywapue, B CBOWO oOYepedb, OTBETCTBEHHO 3a: [lOrMKy, MaMsaTb; abCTpakTHoeE,
aHanuTuyeckoe mbllneHne; obpaboTky BepbanbHOM nHdopMaummn 1 eé aHanma.

N nuwe B3aumocBsasaHHad paboTa nonywapuii Mosra obecneumBaeT HopMarnbHyto paboTy Bcex
ncuxudecknx npoueccos. Korga nonywapus yHKUMOHMPYIOT MPaBUIBHO U MEXOY HMMMU COXpaHsieTcs
fanaHc, B3aMMOAeNCTBME BbipaXaeTcs B MAeanbHOM MNapTHEPCTBE, pPe3ynbTaToOM KOTOpPOro SABMsSieTCs
achdekTuBHasA TBopyeckas pabota Moara. VIHTEerppoBaHHOE MEXMOoyLlapHoe B3aMOAENCTBUE ABMSIETCH
OCHOBOW pa3BUTMS MHTENNEKTA.

Y MHOrMX JeTen, npuxogdwux B foroneguMyeckme rpynnbl, OTMEYaeTCs MOTOpHas HErOBKOCTb,
HETOYHOCTb OBWXXEHWUIN, BO3HUKAOT TPYAHOCTU YCBOEHWS ABUraTteribHOM MpOrpaMmMbl M €€ NepeksiioveHus.
Wccneposanns dumsmonoros (B.M. Bexteposa, M.M. KonbuoBa) nogTeepgatoT, YTO NPOCTble ABUKEHUS
pyk mnomoratT ybpaTb HanpsiKeHue He TOMbKO C PyK, HO U C ryb, CHMUMAKT YMCTBEHHYK YCTanocTb,
CMOCOBHbI  yNyylWnTb MPOU3HOLIEHNEe 3BYKOB. PasBuTMe TOHKMX [ABWXKEHUN nanbueB npejwectsyeT
NOSIBMEHUIO apTUKyNaLumm cnoros [9, c. 64].

HayuyHble nccnefoBaHus BbISIBUIW, YTO onpefeneHHble pusnyeckne ABUKEHUS OKasblBaloT BUSHWE
Ha pas3BuTMe MWHTennekTa 4enoBeka. Ha OCHOBaHMM MOMyyYeHHbIX BbIBOAOB BO3HMKNA obpasoBaTenbHas
KMHE3NONOorus, HamnpaBneHHas Ha W3yvyeHue CBA3erW YM-TeNo M ONTUMU3aUMI0 OesTeNbHOCTM MOo3ra
NMOCPEeACTBOM (PM3NYECKNX OBMKEHNN.

MoaTtomMy mcnonb3ys coOGCTBEHHbIE HAGMOOEHMS M onbIT paboTbl B KayecTBe BocnutaTtens, 6bino
pELLEHO OCTaHOBUTLCA Ha MeToauke O0O0pas3oBaTeNbHOM KUHEe3MOoNormm — HewnpormmHactuke. Metog
MMHaCTMKN MO3ra MPUMEHSAETCS He TONbKO ANs KOPPEeKuuW, HO U ANs pPasBUTUSA BbICLUMX MCUXUYECKUX
PYHKUMIN Yy HOpMarbHO PasBMBAKOLLMXCH OEeTel, B TOM u4ucre, ogapeHHbix. C nomoLbo cneumanbHO
NnoaoBpaHHbIX YNPaXKHEHWUI OpraHn3M KOOpAMHWPYeT paboTy nNpaBoro v NeBoro nonywapuvi u passmBaeT
B3aMMmoencTeme Tena u uitennekta. Kaxgoe us ynpaxHeHuin cnocobCcTByeT BO30YXAEHMIO onpeaeneHHoro
yyacTka MO3ra 1 BKIoYaeT MexaHn3M o6beanHEeHNS MbICIN 1 ABWXEHWS, MO3BONSET Pa3BUTb KOOPANHALMIO
OBWXEHUI U NCUXOPU3NYECKNX (PYHKLIMIA.

Pa3BurBas nHTenneKT JOLKONbHMKA, He06X0AUMO NoHUMaTb, HaJ Yem cneayet paboTaTtb. B Bo3pacTe
5-7 neT HyXXeH TPEHUHT NPOLIeCCOB:

- BocnpuaTus (MpocToe, CRoXHoe, cneundunyHoe B OTHOLIEHMN abCTPaKTHbLIX MOHATUR);

- namMaTn (6e3 Heé NCKITIYEHO pa3BUTUE NHTENNEKTYalbHbIX U TBOPYECKMX CMOCOBHOCTEN);

- BHUMaHWA (aKTMBHOCTb, NPENOAHECEHHAA B yBrnekaTenbHou hopme, cnocobcTByeT (hOPMMPOBaHUIO
NPON3BOSIbHOIO BHUMAHWS).

WuTennekT nnmn cnna yma nposiBNAeTca 4yepenon CnocobHocTen (K No3HaHuio u oby4veHnto, aHanmsy
WHopmaunm, CNoCOBHOCTU MbICAIUTL NOrMYeckn K T.n). 3agaHnsMU N YNPaxXHEHUsSMU ONS pasBUTUS
WHTEnNneKTa AOLWKONbHUKa CTAaHOBATCS:

1. Baragku Ha NOruKy U cMmekanky (oTragbiBaHve pasBuBaeT formyeckoe MbllifeHne, KOHUEHTpaumo
BHMMaHus U NamaTb). OCHOBHAs Nomnb3a — TPEHUHT Ans Mo3ra.

2. Nornyeckve 3agaun (BblpabaTblBalOT HaBblkM aHanmMsa CuTyauuun, [MOKOCTb MbILUMEHNS U
coobpasnTenbHOCTb, BbIpaboTKn COGCTBEHHOrO NoaxoAa K NOUCKy oTBeTa).

Moo BAWSAHMEM KUHE3MOMOIMYECKMX TPEHMPOBOK MPOUCXOOAT MONOXMUTENbHBIE CTPYKTYPHbIE
nameHeHus. Cuna, paBHOBeECWE, MOABWXHOCTb, MMACTUYHOCTb HEPBHbIX MPOLIECCOB OCYLLECTBNAETCA Ha
fornee BbICOKOM ypOBHE. HelipormmHacTika — 3TO yHMBEpCarnbHasi CUCTEMa YNpaXkHEHWI, acbdekTuBHaA ANs
[eTten n B3poCrbiX, HO OCOBEHHO akTyanbHa Ana Ageten ¢ npobrnemamn B passutun. Cpean uenen
HEMPOrMMHACTUKN:  pPasBUTME MEXMOJSYLLUAPHOrO B3aMMOOENCTBUSA; MENKOM MOTOPUKMK; CnocoBHOCTEN;
namaTN, BHUMaHUS; peyn; MblLLMEHNS.

B kapToTeke «PapocTb B ABWXEHUM» KUHE3NOMNOrMyeckme ynpakKHEeHWW ONA 0300pPOBNEHUs W©
Koppekuuun peun geten ¢ OHP cuctemaTuanpoBaHbl, YTO AaET BO3MOXHOCTb BOCMUTATENO oronegmMyeckom
rpynnbl pa3smMBaThb MENKY0 MOTOPUKY Y AeTen C pe4eBor NaTonornen.

3aHATUS NPOBOAATCS CUCTEMaTUYECKU B CMOKOWHOW, obpoxxenaTenbHon obcTaHoBke. BaxxHo TouHoe
BbIMOSNIHEHNE KAXAOro YNPaXXHEeHUs, NO3TOMy HeobGXoaAMMO WHAMBMAyanbHO OOyuWMTb Kaxgoro pebéHka.
3aHATMA HAYMHAKOTCHA C U3YYEHUsT YNPaKHEHWI, MOCTENEHHO YCMNOXHSAEMbIX, 3aTeM 06beM BbINOMHAEMbIX
3a[aHn yBENUYMBaETCS.

PerynsipHble 3aHATUS MOMOIYT yMyYlWUTb PS4 HaBbLIKOB, HAanpvMep, BbIMNOMHEHNE CUMMETPUYHBIX W
aCMMMETPUYHBIX OBWXKEHWN, cobrnogeHne paBHoBecusi. JIOBKOCTb pPyK U KACTEN cnocobCcTByeT pasBuUTUIO
YMEHUS KOOPAMHMPOBAaTb [ABWXKEHWUs, C NErkoCTbl0 MEepPeKnoyaTbCAa C OOHOr0 ABWXEHWs Ha gpyroe,
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pa3BuMBaTb TOHKME [ABWKEHWs nanbuesB. Takum o6pa3oM, akTMBHOCTb KucTu OyaeT cnocobcTBoBaTth
yBENMYEeHNto 3anaca CrnoB U OCMbICIIEHHOMY MX UCMONb30BaHMIO.

JOWKONbHWKM yyaTca cuaeTb MpsMO, He WCNbITbIBas AMCKOMMOPT, CTaHOBATCS Gonee mnoBKUMW.
TpeHVpoBKM MO3BOMAIOT YCOBEPLUEHCTBOBATL 3MOLIMOHAmNbHbIE HaBblkW, MOBBLICAT CTPECCOYCTOMYMBOCT,
HayyaT NposiBNSATL TBOPYECKME CNOCOBHOCTU, AaxKe CNOCOOHbI NPeaoTBpaTUTb AUCNEKCUIO.

Komnnekc KMHe3nonormyecknx ynpaxkHeHMn yCcrnoBHO MOXHO pasgennTb Ux Ha Tpu brioka:

1) MogHumatoLwme TOHYC Kopbl NONyLapuin Mosra (gblxaTenbHble YNPaXHeHUsi, caMomMaccax).

2) Ynyywaiwwme BO3MOXHOCTM NpveMa u nepepaboTkn uMHgopMauun (ABMXEHUS NepekpecTHOro
Xapaktepa, HanpasfneHHble Ha pa3BUTME MO3OSUCTOrO Tera rofloBHOro Mo3ra).

3) Ynydwarowme KOHTPOSb U perynupoBaHve OesdATenbHOCTU (PUTMUYHOE W3MEHEHUE MONOXEHUN
pyKM).

KnHesnonormyeckme ynpaxHeHWs WCMONb3ylTCA B KOHUE 3aHATM MO  PasBUTUIO  NEKCUKO-
rpamMmaTu4ecknx CpeacTB PeYvM M O3HAKOMIIEHMIO C OKPYXallMM B KayecTBe AMHAMMYECKUX nays, Ha
3aHATMAX MO 3BYKOMPOWU3HOLLEHUIO. YNPaXHEeHNs NPOBOAATCS NO 3-5 MUHYT HA OAHOM 3aHATUN.

Ons  pe3ynbTaTMBHOCTM  KOPPEKUMOHHO-passBuBatowern  paboTbl  HeobXoAMMO  yuuTbiBaTb
onpefeneHHble YCroBusa NpoBeAeHUs 3aHATUI: B NEPBON NONOBUHE OHS; perynspHo, 2-3 pasa B Hederno; oT
aeten TpebyeTcs TOYHOE BbINOMHEHUE ABMXEHUA U NPUEMOB; yNpacKHEHUS MPOBOAATCH CTOS UNn cnas 3a
CTOJSIOM.

WcnonbaytoTcs, Hanpumep, urpbl:

«lMoBTOPU 32 MHOM»: YHACTHUKN BOCMPOM3BOAAT MOSIOXKEHWUE PYK MUIN MO3Y, YKa3aHHYI0 Ha KapTouke.
Wrpa cnocobcTtByeT akTnBmM3aumm paboTbl NonyLapuii Mo3ra, BHUMaHUSA, NPOCTPAHCTBEHHbIX NpeacTaBre-
HUW 1 peakuuu;

«Jlambl VS cTpaycbl» (Ha noruky): 3agada y4aCTHUKOB — 3aHSATb 3 KMeTKM OOHOW LBETOBOW rpynmbl,
unu 4 knetkn, obpasytowme KsagpaT, UnNu CoCcTaBuTb pag U3 5 ulek;

«3epkanbHoe prcoBaHuey. Llenb: pa3sntue MexnonyLwapHoro B3aMMmoaencTanst (MO30nmMcToro Tena),
NMPOWN3BOMBLHOCTU U CAMOKOHTPONS.

B KOMMMEKC KMHEe3MONOrM4ecKUX YNPaXKHEHUW BKIHOYEHbl PacTsHKKW, AblxaTenbHble, rnasonsura-
TenbHble, TenecHble YNPaXXHEHWUs, YNpaXHeHWs AOns pasBUTUS MENKOW MOTOPUKM, Ha penakcauuio u
Maccax.

CuctemaTuanpoBaHHasa KapToTeka HanpaBfieHa Ha 0340pOoBNeHNe 1 Koppekumto pedn geten ¢ OHP,
MOXeT NPeAcTaBnNATb UHTEPEC ANSA NOroneaos, NCMXOSOroB, BOCNUTaTeneun.

MopBoast wtor, cnegyet OTMETUTb, YTO PEerynsipHoe WCMoNb3oBaHWE HeWpourp B noronegnmyeckomn
paboTe oka3biBaeT MONOXMTENbHOE BMUAHUE HA Pas3BUTUE MWHTENNeEeKTa, YyrydlleHue COCTOSHMSA husm-
4YecKoro, MCMXMYECKOro, SMOLMOHArNbLHOIO 300pOBbs AeTel. Takke CHMXaeTCcs ypoBeHb YTOMIISIEMOCTH,
MOBbILLIAETCA CMNOCOBHOCTbL K MPOW3BOMIbHOMY KOHTPOMK, 4YTO CMOco6CTBYeT MpoOLEcCy KOoppekumu
He4OCTaTKOB PEYEeBOro pasBUTUS.

Ons Toro, 4ToBbl pasBuTb OAapPEeHHOCTb AeTel B LUKone, HeobxoAuMO HayMHaTb C AOLLUKOSbHOro
ypoBHs obpasoBaHua [10, c. 156]. PeleHne npobnembl pa3BuUTUS peyn U MHTENSEKTa 3aBUCUT OT CTENEHMU
peanusauun ycrnosun, obecnevmBalOWMX HapawmBaHWe fMYHOCTHO-MOTUBALIMOHHOW, KOTHUTUBHON W
KpeaTmBHOW cdpepbl kaxgoro pebeHka, BkMYaeT (POPMMPOBAHUE HOBbLIX MOAXOAOB, MOAENUpPOBaHWE
pasBMBaloLLEn cpedpbl, CO3faHWe chneuuanbHbiX nporpaMmm. HempoTexHonoruu, cosfaHHble Ha OCHOBE
NPUHUUMNOB OYHKLMOHUPOBAHUA HEPBHOM CUCTEMbI, CMOCODBHbI OKasaTb BMMSIHWE Ha pas3BUTUE peyn U
WHTEernneKTa AOLWKONbHUKOB.

BbiBoabl. O606L1eHMe AaHHbIX MO3BONSET cAenaTb BbIBOA O TOM, HYTO B Nepuoj AeTCTBa NPONCXOAnT
CMeHa JOMUHUPYIOLWNX BUOOB NCUXMYECKON OeATENbHOCTU B NOCNEA0BATENbHOCTU «BOCMPUATME — NaMATb-
MbILLUMIEHNEY.

Taknum obpa3oM, HEVpPOTEXHOMOrMM COCTaBMIAT OCHOBY TEXHOMOrMYECKOro pasBuTWs, HanpaBfeH-
HOro Ha B3aMMOMPOHMKHOBEHME CouMyMa M MHEOPMAaLMOHHBIX TEXHOMOMMN, OKa3biBaloT BMMAHME Ha BCe
oTpacnn 3KOHOMMKM, BKMNOYAs couuanbHble; Ans BHEAPEHWS UX B MNPakTUKYy Heobxoaumo npoBefeHuve
MacLlTabHbIX UCCNEeAoBaHUN CTPYKTYP M (DYHKUMA MO3ra — Kak modenu Ans paspaboTku NpakTUYecKux
3agaq.

lMocToAAHHasA CTUMYNAUMS 30H KOPbl FOMIOBHOMO MO3ra, OTBEYalolMX 3a MENKyt0 MOTOPUKY, B TOM
yucne, ¢ NOMOLLBIO HEMPOrMMHACTUKU, SABNSETCA HEOOXOAMMbIM 3NIEMEHTOM B CUCTEME JTOroneguvyeckoro
BO34encTBMA. Ha ocHOBaHMM Hay4HO-MpaKTUYEeCKUX uccrnenoBaHui Obin coenaH BbIBOA O B3aMMOCBSA3U
HE3penocTn pasBUTUS MO3FOBbIX CTPYKTYP W TakuxX SBMEHUW, Kak [MnepakTMBHOCTb, COMaTU4eckue
3aboneBaHus, obLlee CHWXeHNEe MMMyHWUTeTa, OedULUT BHUMAHUSA, CMOXHOCTU B aganTauuu, 3agepxka
peyeBOro pa3BuTKs, arpeCcCMBHOCTb, HEYCTONYMBOCTb MCUXMKM U CKITOHHOCTb K 3aBUCUMOCTSAM.

HanpaBneHHOCTb coBpeMeHHOro obpa3oBaHns Ha pa3BuTue pebeHka BKovaeT coyeTaHve yvyebHon
OeATenbHOCTM C TBOPYECKOMW, CTaBUT BaXHble, 3Ha4YMMble 3a4ayv pasBUTUSA MHOUBUOYaNbHOCTW, NO3HaBa-
TeNbHOW aKTUBHOCTU, SpYAMLMK, N0BO3HATENLHOCTY.
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Pe3ynbTaTtbl: HaMu MPoOBEeOEH aHanM3 BO3MOXHOCTM MPUMEHEHUS HeEWpOTEXHONOrMn B cdepe
OOLLKONbHOro 0bpasoBaHus, NpeacTaBrieHa opraHu3auMoHHas opMa ux peanusauuu B BuOe KOMMSekca
KMHE3MOMOrM4YECKNX yMNpaXKHEHWA ANSA O340POBIEHUA U koppekumn peun peten ¢ OHP. YnpaxHeHus
cMCcTeMaTU3MpOoBaHbl B KapTOTeKy «PagocTb B OBVKEHUNY.
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Tpe6oBaHuA Kk ochopMIeHUto cTaTby B XXypHane
«3i: intellect, idea, innovation — uHmennexkm, udesi, UHHoO8ayUsT»

Craten n pgpyrme matepuansl, Hanpaensiemble ansg nyonukaumm B xypHane «3i: intellect, idea,
innovation — nHTENNeKT, naes, MHHOBaUUS», OOMKHbI COOTBETCTBOBATb YCMOBUAM U ObiTb 0OPMIEHbI B
COOTBETCTBMM C TpeboBaHNAMU, NPeabABNAEMbIMA PeAAKLMOHHBIM COBETOM.

Word-dannbl paboTbl nogalTca B pedakunio (depes cuctemy nofadv ctaTer B peXumme OHMamH).
ABTOpPbI JOMKHbI NPeaCcTaBUTb ABe Bepcun pykonucn. OguH M3 HUX HEe AOMKEH cofepxaTb nHdopmarmio od
aBTopax (PUNO, mecTo paboThl, cBeAeHUs1 06 aBTOpax), Tak Kak aHOHUMHBIN TEKCT HEOOX0AMM A1S 4BOMHOIO
cnenoro peleHanpoBaHus. ABTop (bl) Takke AOMKEH NPefOCTaBUTb CONPOBOAUTENBHOE MUCbMO (LWabrnoH
COMpPOBOAUTENBHOIO NUCbMA TaKke npunaraeTcs B CUCTEME).

Pepakuns npocuT aBTOpPOB O3HAKOMWUTLCA C MpaBunamMu (pedakuuoHHas MnonvTuKa >KypHana,
copepxailasa obwyro nHdopmaumio o XypHarne, NopsaoK peLeH3npoBaHus cTaten, npasuna Ana aBTopoB.,
nybnukaunoHHasa atuka) m cobnogatb UX NPy NOArOTOBKE CTaTeW, KOTOPble HampaBhAsOTCA B XKypHar.
OTKNOHEHMe OT yCTaHOBMEHHbIX MPaBWi 3agepXnBaeT nybnukaumio cTatbu.

PepakunoHHaa kommernst  OCywecTBMAsSieT MNPOBEPKY CTaTbM Ha % OpPUIrMHaNbHOCTM MO
NMLEH3NPOBaHHOW cUCTEME NpoBepkn Ha aHTunnarnat Strikeplagiarism.com 1 OTKNOHEHMA cTaTen, He
COOTBETCTBYHOLUM O0hopMIIeHUI0 63 00BACHEHNST NPUYMH.

Ycnoeus 0ns pa3meuweHuss cmambu 8 XXypHase:

- aHHOTauusl U Ha3BaHWe CTaTbW Ha Mpex A3bIKaXx (Ka3axCKuii, PyCCKUN N aHIMUACKMI), nepBas —
Ha fi3blKe CTaTbW;

- B COAEPXaHUM CTaTbM OOIMKHbI OblTb 0630pbl HAYYHbIX TPYAOB 3apybeXHbIXx uccregoBartenemn
no aHanorm4yHown npobneme, CCbINIKA Ha TPyAbl aBTOPOB B MHAEKCMPYEMbIX XypHanax, Takke pekoMeHayem
CCbIJIKM HE MEHee, YEM Ha OHY CTaTblo B MpeablayLLmMX Bbinyckax XypHana «3i»;

- B CMUCKe nMTepaTypbl AOMKHO bbITb He MeHee 30% WCTOYHMKOB He cTaplie 5 ner);

- OCHOBHOW TEKCT CTaTbW [OIDKEH cogepXaTb BBeAeHue (B KOTOPOM OTpaKeHbl akTyanbHOCTb,
nocTaHoBKa LUenu, onpegeneHbl 3afjadv, MokasaHbl MeTodbl MWCCreaoBaHWs), OCHOBHasi 4acTtb (C
BKIIOYEHNEM pe3yribTaToB/0OCYXAEHNS), U 3aKIoYeHne/BbIBOAbI;

- obbem ctatbn oT 5 40 10 c1p.;

- CKaHUpOBaHHble KOMWM KBUTAHLUUA NPUHAMAOTCA TOSMbLKO MO 3NIeKTPOHHOMY ajpecy:
e-mail: 3i_ksu@mail.ru;

- HasBaHue parina HauvMHaeTcs € damunuu NepBoro aBTOopa, Ha3BaHWS M HoMepa XypHana,
Ha3BaHuA cekumn. OBPA3ELL: Kum 3i Ne2 ropunagunyeckue;

CornacHo npukasy pektopa KIY um. A. banTypcbliHOBa, rnmaBHOro pepaktopa >kypHana Ne 36 or.
15.02. 2018 r. cTatbM CTYAEHTOB, MarucTpaHTOB M C MX YydacTMeM He nybnukyrTca (MCKMoYeHue
COCTaBMSAT CTaTby 00yYaloLWUXCs, NMEKLMNX 3HAYMMblEe Hay4Hble JOCTWXEHUS: y4acTBYHOLIMX B peanusa-
uum rpaHToBbix npoektoB MOuH PK; xo3goroBopax; y4acTBYOLMX B peanusaunm OenCTBYHOLMX NPOEKTOB,
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 HyMepYyTCS NULb Te hOPMYyribl, HA KOTOPbIE MO TEKCTY €CTb CChISTKY;

- BCe abOpeBuaTypbl M COKpaLLEHWs, 3@ UCKIOYEHNEM 3aBELOMO OOLLEN3BECTHbIX, AOMKHbI ObITb
paclmngpoBaHbl NpU NepBOM ynoTpebneHnn B TeKCTe.

- TekcT B dopmaTe doc (Microsoft Word). ®opmat nucta A4 (297x 210 mm). Bce nona — 2 cwm.
CTpaHunubl B 3reKTPOHHOM Bepcumn He HymepytoTes. LWpudT: 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), pakc, e-mail (Ha pycckoM, Ka3axCKOM U aHITIMNCKOM SA3blKax), MOJTHbIV AOMALLUHWUIA adpec.

Mpun HeBbINONHEHUN XOTS Bbl OQHOMO M3 3TUX TPEBOBaHUIN CTaTbs K PACCMOTPEHMWIO HE NPUHMMaETCS.
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