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PEJAKIMSIJIBIK AJTKACBI

EcnonoB Taexkrec HMcaGaeBuu — Oac pemakTop,

npodeccop, KP ¥FA akanemurti;

OKOHOMHKA FBUIBIMAAPBIHBIH JOKTOPBLI,

Tupeyop Kanar MaparoBuu — 0ac pegakTopiblH OpbIHOACAphl, SKOHOMHUKA FhUIBIMIAPHIHBIH

nokTopsl, mpodeccop, KP ¥FA akanemuri;

HUcaamor Ecenbaii HMcpaunoBuu — 0ac pegakTOpAbIH OpbIHOAcaphl,

FBUIBIMJIAPBIHBIH TOKTOPBI, IIpodeccop;

aybUIIIapyallbUIbIK

TyrkatexkoBa CajraHaT OJIiMFa3bIKbI3bI — JKayalThl XaTIIbI.
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FBUIBIMJIAPBI XKOHE TEXHOJIOTUSIAp YHUBEPCUTETI;

Ali  Aydin - mpodeccop, PhD, CramOyn yHUBepcUTETI
BETEpUHAPJIBIK (aKyJIbTETi a3bIK — TYJIIK THTHEHAchl Kadeapachl;
Jan MICINSKI — PhD, Bapmunck-Masyp yuusepcureri, [Tonbura;
Apsuaac IloBuaaiiTue — IOKTOp TEXHHYECKUX HAYK, podeccop
Burayrac Marayc yHuBepcuteTiHiH mpodeccopbl, JINTBa FRUIBIM
aKaJeMUSICBIHBIH MYIIIEC;

BeccuernoB Biaagumup IleTpoBuY — OHONOTHS FHUIBIMIAPBIHBIH
noktopel, mpodeccop  Hmxumit  HoBropomy  MemileKeTTik
ayBUIIIAPyaIIBUTBIK aKaJIeMHUICHI, OpmaH JTaKbUIIApBI
kadenpacslHbIH MeHrepyiici, Peceit, Hmwkuuit HoBropoa kamacsr;
Hackanos Ilnamen — PhD, npodeccop, Auren KbHuUeB aThIHAaFbI
Pyce ynuBepcureti, JJamy, yiinectipy jkoHe OUTIKTUIIKTI apTTBIpY
CypakTapsl 6oibIHIIA TpopekTop, bonrapus;

Cancei36aii  AdbL1aii PoicOaiiynet — F3U gwmpexropsr,
BETEpUHAPHS FBUIBIMAAPBIHBIH JOKTOPHI, mpodeccop, KP ¥FA
KoppecroHAeHT-MymIeci, Ka3zak yITTBIK  arpapiblK — 3epTTey
YHHUBEPCHUTETI;

TaobiHoB Kaiicap Ka3bi6aeBuuy — BeTepuHapus FbUIBIMAAPHIHBIH

mpogeccop, Ph.D, WmnunHoiic

KaHAWAAThl, mpodeccop, Kaszak yITTBIK arpapiblK — 3epTTey
YHHUBEPCHUTETI;
Kenen6aes Cepux BapmenGexoBnu — KP YFA akamemmuri,

ayBUIIAPyaIIBUIBIFBI FRUTBIMAAPBIHBIH JOKTOPHI, podeccop, Kazak
YITTBIK arpapiiblK 3epTTey YHUBEPCUTETI;

CeiitacanoB oparum CMaToOBHY — TEXHUKAIIBIK FHUTBIMAAPEIHBIH
KaHAWAATBI, KaybIMAAcThIpbUIFaH mpodeccop, Kazak yiTTHIK
arpapJblK 3epTTey YHUBEPCUTETI;

Mamo6ertoB Byakaiip TackaupoBuy — aybUIIapyallblIbIFb]

Xa3zumoB Kanar MyxaToBu4 — TEXHHMKAIBIK FbUIBIMIAPBIHBIH
KaHIUIaThl, KaybIMIOAacThIppUIFaH mpodeccop, Kaszak yiITTBHIK
arpapJiblK 3epTTey YHHBEPCUTETI;

MenpnedexkoB AnuxaH Mesae0ekoBUY — aybUIIIAPYAIIBIIBIFBI
FBUIBIMIAPBIHBIH JOKTOPHL, mpodeccop, KP ¥T'A akamemuri, Kazak
YJITTBIK arpapislK 3€pTTey YHUBEPCUTETI;

Omo6aeB Ad0aupaxmMaH MoJiiaHA3apOBUHY — aYBUIIIAPYaIIbUIBIFbI
FBUIBIMJIAPBIHEIH TOKTOPEL, podeccop, KP ¥FA akanmemuri, Kazak
YITTHIK arpapiiblK 3epTTey YHUBEPCUTETI;

TypmueB Tumyp TyiirynoBud — OHONOTHS FHUIBIMAAPBIHBIH
KaHIuaatel, Kazak yJITTBIK arpapiiblk 3epTTey YHUBEPCUTETI;
Kanapi6aes Carpinbaii KanapidaeBu4 — aypUImiapyamibUTBIFbI
FBUIBIMJIAPBIHBIH  JTOKTOPBI, Tpodeccop, Ka3ak YITTBIK arpapibik
3epTTey YHUBEPCHTETi, «ATPOMHHOBALUS >KoHE dKojorums» F3U
JHPEKTOPEI;

Aiitoaes Temup:xkan EpkacoBuy —  aybUIIapyallblIbIFbI
FBUIBIMJIAPBIHEIH TOKTOPEL, podeccop, KP ¥FA axanemuri, Kazak
YITTHIK arpapiiblK 3epTTey YHUBEPCUTETI;

Canapos FanbiMikan AOayaiaeBH4 —  aybUILIAPYalllbUIbIFbI
FBUIBIMJAPBIHBIH  KaHauaatel, «O.OcmanoB arteiHzarsl  Kazak
TombIpakTaHy koHe arpoxumus F3U» Tompakrap 3KOIOTHACH
OeJiMiHIH MEHTepYIIIeCi;

Kaiipoa [I'ynmapus HypcanaeBHa — aybulIapyanibUIbIFbI
FBUIBIMJIAPBIHBIH  KaHOUIaThl, Ka3ak YITTBIK arpapiblk 3epTrey
YHUBEPCHUTETI, «OCIMIIK KOpFay >KOHE KapaHTHH» KadeqpachbIHBIH
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CyaeiimenoBa Ha3zusa IllykeHoBHa — aybuIIIapyalllblIbIFbI
FBUTBIMJIAPBIHBIH  TOKTOPEI, Tpodeccop, Kazak yITTHIK arpapibik
3epTTey YHUBEPCUTETI, «DKOJIOTHD Kadeapackl;

AamusipoBa Ailinypa EcupkenmoBna — PhD, Kazak yaTThIK
arpapielk  3eprrey yHHBepcuTeTi, «Cy pecypcTapbl  JKOHE
Menropanush» KadeapachIHbIH KaybIMAACTHIPBIIFAH MPO(ECCOPHI;
KanvioekoBa Ecenkyn Mpbip3arenimeBHa —  TEXHHKAIBIK
FBUIBIMJIAPBIHBIH  AOKTOpBI, Ka3ak yYITTBIK arpapiblK 3epTTey
yuuBepcureTi, Cy Macenenepi MeH kepai menuoparmsuiay» F3U
JMPEKTOPBI;

KungukdaeBa Ailiskan HackeHoBHa — KaybIMIAcCTBIPbUIFaH
npodeccopsr, moktop PhD, Kazak ynTTBIK arpapiblK 3epTrey
YHHUBEPCHUTETI;

AbaeBa Kypmaunky.ib TyaeyraeBHa - 9KOHOMHUKA
FBUIBIMIAPBIHBIH TOKTOPBI, mpodeccop, Kasak YITTBIK arpapiibik
3epTTey yHuBepcHuTeTi, «OpMaH pecypcTapbl )KoOHE aHIIBUIBIKTAHY»
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MaiicynoBa Barmia JIxplibicOaeBHA — aybUIIAPYalIbUIBIFbI
FBUIBIMIAPBIHBIH ~ KaHAuAaTel, Tpodeccop, «A.H. DBexkeiixan
aTBIH/IAFbI Kazak opMaH MIapyamIbUTBIFBI JKOHE
arpoopMaHMeNNOpaIys  FRUIBIMH-3epTTey HHCTUTYTED» JKIIC,
AnMaTbl QpHIHANEI,

Kemyo CeliTkazbl AcCbUICEHTOBMY — TEXHUKA FHUIBIMIAPBIHBIH
noktopel, mpodeccop, KP ¥YFA akamemuri, «ArpouHKeHEPHs
FRUTBIMU-OHIpicTiK opTaibiFs JKIIC- H 6ac AUpeKTOpsI;
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PEJAKINS

EcnonoB Tiekrec UcabaeBuY — TIaBHBIA peAakToOp, TOKTOP SKOHOMHUYECKUX HayK, mpodeccop,

akagemuk HAH PK;

TupeyoB Kanat MapaToBu4 — 3aMECTHUTENb [VIABHOTO PEIAKTOPA, TOKTOP SKOHOMUYECKUX HAYK,

npodeccop, akanemuk HAH PK;
HUcaamoB Ecenbaii  HUcpaumiaoBuu —
CeNIbCKOXO035HCTBEHHBIX HayK, podeccop;

3aMECTHUTCIIb T'JIaBHOTO p€aaKkTopa, JOKTOp

TyrkatexkoBa CajraHat AJIMMIra3ueBHa — OTBETCTBEHHBIN CEKPETaPh.
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YuuBepcutera Butayraca Marnyca, wieH JINTOBCKO# akaieMiH HayK;
BeccuernoB Baagumup IlerpoBuu — 10KTOp OMONOrMYECKHX HayKk,
npodeccop Hmxeroponckas rocyJapcTBeHHasl CEJIbCKOXO3SHCTBEHHAs!
aKajJieMus, 3aBeAyIOIIUi Kadempoit JecHbIX KyibTyp, Poccus, T.
Hwxunit Hoeropon;

Hackanos Ilnamen — PhD, npodeccop, YHusepcuter Pyce umenu
Anrena KbHueBa, IpopeKkTop MO BOMPOCAM Pa3BUTHS, KOOPIUHALUHN U
HOBBIICHN KBanubuKanuu, bonrapus;

CaHcb30aii  AObL1aii  PoicOaeBuu — gupekrop HHM, noxrop
BETEPHHAPHBIX HayK, mpodeccop, wieH — koppecnonaeHr HAH PK,
Kasaxckuit HaLlMOHAJTbHBIN arpapHbIit UCCIIeJ0BATENbCKUI
YHHBEPCHUTET;

TadbiHoB Kaiicap Ka3pi6aeBHMY — KaHIMIAT BETEPHHAPHBIX HAYK,
npodeccop, Kazaxckuii HallMOHANBHBIN arpapHBIN HCCIIEI0BATEILCKUN
YHHBEPCHUTET;

Kenen6aes Cepux Bapmen6exoBuu — akamemuk HAH PK, nmokrop
CeIIbCKOXO3IHCTBEHHBIX HayK, Ipodeccop, Kazaxckuil HaloHaIbHBII
arpapHblii UCCIIEI0BATEIbCKUH YHUBEPCUTET;

Ceiitacanos Moparum CmaToBHY — KaHIUJIAT TEXHUYECKHX HAYK,
accouuupoBaHHbIil mpodeccop, Kazaxckuil HalMOHANBHBIA arpapHbIi
UCCIIEIOBATENILCKUI YHUBEPCUTET;

Mawmbertos By.ikaiip TackaupoBUY — JOKTOp CENBCKOXO3SHCTBEHHBIX
Hayk, Ka3axCkuil HaIMOHAIBHBIM arpapHbIH HCCIEIOBATEIbCKUI
YHHBEPCHUTET;

npodeccop, pH.D, VYHuBepcuter

XaszumoB Kanar MyxaToBU4 — KaHAWOAT TEXHUYECKUX HAYK,
accoluupoBaHHbIil npodeccop, Kazaxckuii HalMOHAJIbHBIA arpapHbIi
HCCIIeIOBATENIbCKAN YHUBEPCHUTET;

MeabaedexoB AnuxaH Meabae6ekoBHY - TIOKTOP
CEeNIbCKOXO35CTBEHHBIX HaykK, mpodeccop, akagemuk HAH PK,
Kazaxckuii HaIlMOHAJIBHBIN arpapHbIit HCCIIEI0BATEIbCKUI
YHUBEPCHTET;

OmbaeB AlaupaxmMan MouinanasapoBu4 - JIOKTOP
CeNbCKOXO3SCTBEHHBIX HaykK, mpodeccop, akagemuk HAH PK,|
Kazaxckuii HaIlMOHAJIBHBII arpapHbIit HCCIIEI0BATEIbCKUI
YHUBEPCHTET;

Typaue Tumyp TyiiryHoBHY — KaHIMIAT OHMOJIOTMYECKHX HAYK,
Kazaxckuii HaIlMOHAJIBHBIN arpapHbIit HCCIIEI0BATEIbCKUI
YHUBEPCHTET;

Kanaeioaes CarpiH0aii Kanaesi6aesnu — JIOKTOP
CeNbCKOXO3SMCTBEHHBIX HayK, mpodeccop, aupekrop Kaszaxckoro

HalMOHAJIBHOTO HCCIEeI0BATENbCKOTO arpapHoro yHueepcurera, HUU
«ATrpOMHHOBALIUS U YKOJIOTUS ;

AiitoaeB Temupixan EpkacoBuu — JOKTOp CEIbCKOXO31HCTBEHHBIX
Hayk, mpocdeccop, akagemuk HAH PK, Ka3zaxckuii HannoHaIbHbIH
arpapHblil HCCIEAOBATENLCKUI YHUBEPCUTET;

Canapos I'aapiMkan AbayanaeBuq — KaHauaaT
CeJIbCKOXO3SIICTBEHHBIX HAyK, 3aBEAYIOLIMH OTJEIOM AKOJOTHH IIOYB
«Kazaxckuit HUM nouBoBeneHus u arpoxuMuu iMeHH Y. OcraHoBay;
KaiipoBa I'ymmapus Hypcanaepna - KaHuIaT
CEeNbCKOXO3SIMCTBEHHBIX HayK, 3aBefyiomas kadenpoil «3ammra u
KapaHTHH pacTeHui» Ka3axckoro HalmoHaIbHOIO UCCIEJOBATEIBCKOTO
arpapHOTO yHUBEPCHUTETA;

CyaeiimenoBa Ha3usi lllykeHOBHA — JOKTOp CENBCKOXO3SIHCTBEHHBIX
HayKk, mnpodeccop, Kazaxckuii HaIMOHAIBHBIA HWCCIETOBATEIBCKHHA
arpapHblil yHUBepCcHTET, Kadeapa « DKOoIorusy»;

AanusipoBa Aiinypa EcupkemoBma — PhD, acconumpoBaHHBII
npoceccop kadenpsl «BoaHsle pecypchl n Menuopanus» Kazaxckoro
HAI[MOHAIBHOTO UCCIIEI0BATEIbCKOTO arpapHOro YHUBEPCUTETA;
KanavidexoBa Ecenkyn Mpip3areibiueBHa — JOKTOP TEXHHUECKUX
Hayk, aupekrop Kazaxckoro HalMOHAIBHOTO HCCIEI0BATENbCKOTO
arpapHoro ynmBepcutera, HWM Boasbix npoOieM u Menmopanuun
3eMellb;

KunaukoaeBa Aiizkan HackeHoBHa — accolupoBaHHbIil mpodeccop,
nokrop PhD, Kazaxckuil HauMOHaNbHBIN arpapHblii HCCIIE10BATENbCKUI
YHUBEPCHTET;

Ab6aesa Kypmankyap TyjneyTaeBHa — JOKTOp SKOHOMHYECKHX HayK,

mpodeccop,  3aBenyromas  kadeapoit  «JlecHble  pecypchl U
O0XOTOBEICHHE Kasaxckoro HAI[HOHAIEHOTO arpapHoro
HCCIIE0BATEIBECKOTO YHUBEPCUTETA;

Maiicynosa Baruna JxpuibicOaeBHA - KaHIugaT

CeNbCKOXO3sIMCTBEHHBIX Hayk, npodeccop, TOO «Kazaxckuit HayqHO —
HCCIIeIOBATENIbCKUI HHCTHTYT JIECHOTO X03sticTBa "
arpornecomenuoparmn  uMmeHn A. H. DBoxkeiixana», AnmaTtHHCKHI
¢bunma;

Kemyos CeiiTka3bl AcCBLICEHTOBHY — JOKTOP TEXHHUYECKUX HAYK,
npodeccop, akagemuk HAH PK, renepansusrii qupexrop TOO Hayuno
— IIPOU3BOACTBCHHBII IIEHTP «ATPOHHKEHEPHUS».
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XJTAMUJINO3 AYPYBIH JTUAT'HOCTHUKAJIAY KOHE XJTIAMUIHUO3TA
PE3UCTEHTTI HOJIMMOPO®U3MJIEP ACCOIUAIIUACBHIH TAJLIAY

Axoamna

AyblT TIapyalibUIbIFBl  KaHyapjapbl OHIMIUIITIHIH TCHETHKAJBIK OJICYEeTIH apTThIpY
OapbICBIHAA MapKep-acCOUMAIVsUIAaHFaH CEICKIMIBIK iC-IIapaJlapMeH KaTap OaKTepHUsUIIBIK
HHpEKIUsIapra TO3IMAUTIKTIH TC€HETHKAIBIK MapKepJIepiH KOJIJIaHy BETEPUHAPHS Caylachl YIIiH
eneynm nemey Oona amanel. Ockl peTTe, MHOEKIMUIBIK aypyJapbl, OHBIH IMIHAC XJIAMHIAO03IBI
3aMaHayH SicTep/li KOJIaHa OTHIPHIN JAUArHOCTHKAIAY,EMICYTe KYMCAIATHIH IIBIFBIHAAPIBI )KOHE
XJIAMUJIMO3Fa PE3UCTEHTTI MONIUMOPGU3MIEP ACCOLMALMACHIH Taljay, aypy >KaHyapjaap/bl eJIiM-
KITIMHEH, Il TacTtayJaH »>oHE IpIKTeyleH OOJaThiH UIBIFBIHIAPABI TOMEHIETY €ceOiHeH
1apYalIbUIBIKTBIH PEHTA0EIbAUIINH apTThIPa/Ibl. ATAIMBIII )KYMBICTA 3€PTTENETIH KaHyapapAarsl
XJIAaMHUIN03 HH(EKIUACH TUArHOCTHKAJIAHBIT, KaHyapIapAblH TeHOTHIITEP] aHBIKTAJIbI, COHBIMEH
KaTap aTaJMBbIII XKaHyapiapAa MyTalUsuIap/IblH KeJecy KUUIIr jkoHe 9pOip jkeke NoIMMop(U3MHIH
OakTepusablK ~ MHOpEKuusIapra Te3IMAUNrT 0ap  acconuanusuiapbl  TalJaHAbl.  3epTTey
KYMBICTapbIHbIH HOTHIKECIHJI€ 3€pTTeY TONTAapBIHIAFbl *KaHyapJap/AblH T€HOTHIITEP] aHBIKTAJJIBI.
ATanmeiin xanyapiapabiH ouonorusuiblk yiariiepi bTLR4-BstU1 sxone bTLR6-Tagl noixumopdusmi
6oiibiHIIa MOHOMOP(THL. Co cebenTi, 3epTTey KYMbICTapbiHa 0acKa aBTOPJIAp/IbIH 3epTTEyJIePiHIH
HEri31HeKacalFaH  KOPBITBIHJABUIApFa  CoMKec, ipi  Kapa  ManJablH  OaKTEpUSIIBIK
uHOekusuiapbiMenOaitnansicTel KocbiMina MBL1-Haelll xone LTF-EcoRlIexki momumopdTsl ren
KOCBUIJIBI; XJIAMUJMO030€HAYBIPAThIH JKaHyapyiap TOOBIHAA OailKajaFaH TEHOTUITEPIIH >KUUIIKTEpI
Xapau-BaiiOepr 3aHbl O0MbIHIIA TEOPUSAIIBIK KYTUITEHHEH CTaTUCTUKAJIBIK MAaHBI3]Ibl ayBITKYbI Oap
exeHiri ampikranasl. TLRO-Bfal momumopdusmi GoiteramaTLR9-BfalA® rereposuroranapsimbig
xoHe LTF-EcoRI momumopdusmi Goitbima LTF-ECORIA reteposuroranap caHbIHBIH KOFaphbl
Gonyel Gaiikamamsl. byn TLRO-Bfal*® sxome LTF-ECORI®® reHoTHHITEp accomMammsChIHBIH
XJIAaMUJIMO3Fa TO3IMJIITITIHIH TOMEHIEYIH CHIaTTalIbL; TLRO-Bfal** sxome MBL1-HaelllcC
TCHOTHIITEPI XJIAMHUIMO3Fa )KOFAPhl TO3IMIUTIKTIH TeHETUKAJIBIK MapKepi peTiHae aHbIKTanasl; TLRI-
Bfal”® sxone MBL1-Haelll™™ TEeHOTHUIITEP] XJIaMUAN030€H ChIPKATTaHYIIBUIBIKTHIH dKOFaphl KayIiHiH
TeHETUKAJIBIK MapKepi PeTiH/Ie aHBIKTAJIbI.

Kinm co30ep: conwumun mygvimot, xramuouos, TLR4, TLR6, TLR9 eenodepiniy norumoppusmi,
eenomun, UDT 20ici, annenvoep, cemepozucoma.

Kipicne

XnamMuanos — agamaap/aa, xKanyapiapaa skoHe KycTap/ia SpTypili aypyliapAbl TyAbIpaThIH Tpam-
Tepic skacymaimriaik 6akrepust. Kazipri yakeitta Chlamydias Tykeimaaceiabi 13 Typi 6enrimi [1-3].
XnamMuauss — TYKBIMBIHBIH — KACYIIAINIIIK — OakTepusiapbl  XJIAMUAHO3IBIH  ATHOJOTHUSIIBIK
KO3BIPFBINIBI 00BN TabblIamel [4-7]. Kasipri kimaccuukaiusra colikec jKaHyapliapaarbl aypy
KO3JBIPFBIIITAPBl  MIHACTTI JKacymaimimik Oakrtepusuiapra, Chlamydia ceae TyKbpIMAachIHa,
Chlamidophila TykbimMaachiHa xKaTabl.
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Ko3asIpFeITap SMUTETMOTPONTHUIBIKIEH CHIATTANaAbl KOHE acKa3aH-1IEeK >KOJIJapbIHbIH
IIBIPBIIITHl KaOBIFBIHAA, THIHBIC ally JKOJIAAphl MEH OKIIEE, HECEI-KBIHBIC XKYHeCcl MyIIenepine,
KOHBIOHKTHBAJIa *oHE OybIH KaOBIFbIHBIH CHHOBHAJb/AbI KaOBIFbIHIA KeOele anmaapl. XIaMuauo3
"KeTepily >KOJNbIMEH" JKaThIp KYbICHIHA KOHE JKYMBIPTKA KOJJApblHA €HiM, IUIalEeHTapIIbI
TOCKAYBLI/IaH OTIIl, YPbIK KaOBIKTapbhl MEH YPBIKThI )KYKTBIPBII, HEKPO3 KYOBLIBICTAPBIMEH KAOBIHY
’KOHE JIECTPYKTHBTI MPOLECTEPIi TYABIPYBl MYMKIH.

COHFBl OHXKBUI/IBIKTA IPAKTUKAJIBIK BETEPUHAPUSHBIH CHUBIPIApAArbl YPOI€HUTAIbIbl TPAKT
aypyJapbIHBIH 3THOJIOTHSCHIHIAFBI XJIaAMUAMO3/IbIH POJIIH aHBIKTAayFa JETe€H KbI3BIFYIIBUIBIFBl KYPT
ocTi. OTaHABIK XOHE HIETENIK FAIBIMAAPABIH 3epTTEyJIepl XIaMUIAMO3/bIH HECEI-KbIHbIC JXYyHecl
MYILIENEPiHiH KaObIHY aypyJapblH TYJIBIPATHIHBIH KOPCETTi, Oyl KbI3MET KOpCeTy KEe3CHiHIH
y3apybIHa KoHE OeAey TiKKe oKelel. XIaMUan03 WHMEKIUACH YPHIKTHIH MEPUHATAIIBIK OJIIMIHE,
KaThIpAAFbl CHBIPJApAAFbl TYCIK TYCIpyre >KOHE eIl TybUTyFa JKOHE KaHa TyFaH Oy3aynapiblH
aypyJiapbIHa )ayarn 0epei. ATaaMBIII aypyIblH crielupUKAIBIK eMEC KIIMHUKAIBIK KopiHici 6ap. O
ITHEBMOHUS, SHTEPHUT, TOJHAPTPHUT, CIOPAIMSIIBIK SHIE(PATOMUEIUT, TYCIK TYCIpYy, BardHHT,
SHJIOMETPUT, PENPOAYKLUSHBIH OYy3bUIybl, 9JCI3 Oy3ay CHHIPOMBI, MEpPUHATANJbl ©JIIM KOHE
KYHapJIbUIBIKTBIH OY3bLTybl CHSKTHI KIMHUKAIIBIK OeiriiepMeH cunarrtanas [8-10].

Ma mapyalsliblFbiHa YIKEH Kayll-acCOLMAaTUBTI XoHe apanac MH(peKuusiap, ogap Kasipri
YaKBITTa JKYKIaJIbl aypyJapAblH Ker OeiriH Kypaiiasl. by aypynap skaHyapaslH JACHECiHe a3/bl-
KONTI TYpaKThl KOMOMHaIMATIApAbl HEMECe acCcoLMalusIapibl Kypa ajaThlH OipHelle BUPYJICHTTI
HEMece MApPTTHl MaTOTEH/I KO3ABIPFBIIITAPBIH dCEp €TYIHIH HOTHXKECI €KEHJIr1 aHBIKTAIIbl. Op
TYpPJl OSTHOJOTHSIAFBl aypyJlapAblH JaMybl, €H aJAbIMEH, MHKpPOIApa3UTOLEHO3IbIH TYPIIK
KypaMbIHa OaitmaHbicThl. MleciHIH ACHECIHIETT HEeri3ri KO3IBIPFBIINITAP MMapa3HTOLCHO3IbIH CKIiHIII
OyBIHIAPBIMEH KYpJeNTi e3apa opeKeTTecyjiepre eHeli, OJIapJIblH eMip Cypyl olaH opi Toyeunmdi
OoJIabL.

Kenreren ranpIMaapablH 3€pTTEYiHIH HEri3iHAE ipl Kapa Majja XJIaMHIUO3IbIH TOpPT TYpl
ke3neceni. Ipi Kapa ManablH XJIaMUAMO3bl XKelel KepiHyAeH Oactan cyOKJIMHUKAIBIK UH(EKIusra
JIeWiH JKOFapbl/ia aTallbIll 6TKEH KONTEreH aypyiapMeH OaitnanbicTer [11-14].

OJeyeTTi TachIMalAayIlbUIap/IblH KONTIMHEH aTaIMbIII MH(EKIUIHBI OaKblIay MYMKIH eMec.
Omap mapyambUIBIKKA CaThINl AJBIHFAH KOHE KapaHTHHHEH OTIHereH 0acka CHBIpIapMEH Kelyi
MYMKiH. TacbiManaaymbuiap — yil skoHe >kabaiibl kaHyapiap, KycTap, KeMiprimrep, KaH COpaThlH
KOHMIKTEP. Aypy/sl (hepmMara OHbIH TaChIMAJIJAYIIBICHl Typalibl OLIMENTIH KbI3SMETKEPJIEp A€ €HI13€e
anazapl. XJIaMUIM03 ChIPTKA elIKaHiai Oenri kepceTiielt ar3ana 2-3 KbplIFa AeiiH eMip cype alajbl.

Wudexmus cyT, 30p, KOKBIC, KAKBIPBIK, YPBIK apKbUTBI Tapanazsl. Erep Man aHTHCAaHUTAPHSITBIK
KaFmaiaa Kypee, keOiHece Mapa3suTTep CHUbIpIAapAbIH JCHECIHEe JacTaHFaH KOKbICTApJaH EHEl.
CoHaii-ak, )aHyapiap adpoOThl, KBIHBICTBIK, IIILTIK XKOJIMEH KYKTBIPBUTYbI MYMKiH [15].

Ipi Kapa ManJIbIH XJIaMUIMO3bIHA KY/IIK OOJIFaH Ke37ie MH(EKIUACHIHBIH O0KaM bl TUarHO3bl
OlICTTE aHaAMHE3, KJIMHUKAIBIK OeTiiep MKoHE MaTOJOTHSIIBIK KOPCETKIMITEp HETI31H/Ie jKacalabl.
JluarHo3ael pactay YuiiH Oipkarap A9CTypiii (MbICalbl, jKacyllla KyJbTypachl, aHTUICHIEpP.i
aHBIKTAY, CEPOJIOTHSI) )KOHE MOJIEKYIIAIbIK daictep i (Mbicainl, [ITP) konmanyra 6omansr [16].

Aypy cuBIpIapIblH JKbIHBIC MYIIEIEpiHAeri MaToMOp(OIOTUsIbIK ©3repiCTepAiH  Jamy
3aHJIBUTBIKTApbI XKOHE aypy/IbIH MMaTOreHETHKAIBIK epeKIIeTiKTepl a1l ambuiMarad. by macenenepi
HaKThUIay MNAaTOMOPQOJOTHSUIBIK IUAarHOCTHUKA KPUTEPHUIMJIEpIH aHBIKTay KOHE ipl  Kapa
XJIAMUIMO3BIMEH KYPECYAIH FBUIBIMU HET13/ICTITeH MIapaiapbiH d31pJey YIIiH 6Te KaXKeT.

AcconuatuBTi HHPEKIUIIAP IbIH KEH TapalyblH €CKepe OTHIPHII, TUarHOCTUKAJIBIK 3epTTeyIIep
KYPrizy Ke3iHJe BETepUHAPIBIK MEAWIIMHA MaMaHIAPbIHBIH alJbIH/Aa JKaHa EpeKIle TaiarTap
TybIHAalAbl. KanbpinTackaH SHU300THSUIBIK SKaFgaiel Aypbic Oaranay, Npo(UIaKTHKAIBIK ic-
miapanapAsl THIMJIL JKocHapiay, MyHAal KaybIMIACTBIKTapAblH KYpaMbIHA KIPETiH ATHOJIOTHSIIBIK
MaHbI3/Ibl AreHTTEP/IIH KYPBUIBIMABIK KYpaMbl TypaJibl TOJIBIK TYCIHIK OOJIFaH jKaF1aiiia FaHa MyYMKIH
Oomansl. JKyKnanel aypyigapMeH KypecTe AMarHo3 KOMOJAarbl JKbULAAMIBIK IEH IoNIiK, Aypy
JKaHyapJap/bl yaKTbUIbI OKIIAyjay >KOHE eMmjey e YJIKeH MaHblfa ue. KemrereH >XyKmajbl
aypyJapIblH KIMHHUKAIBIK KepiHici kemrereH Oenriiepre we. COHbBIMEH Katap, KeuOip aypymap
KACBIPBIH HEMece >KOWBUIFaH, aTHMITI OHE acCOLMATHUBTI TYPAE ACHMITOMATHUKAJIBIK OOJBII
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Tabbutabl. OChIFaH OalIaHBICTHI 3epTXaHAIBIK 3€PTTEY 9/icTepl KoOIHECE KYKMAIbI aypyJaapablH
HETI3T1 ATHOJIOTUSUIBIK (haKTOpJIApbIH aHBIKTay/la HIenrymn MoHre ue. byn skarmaiina aypynsiH
ceOeOiH KpICKa Mep3iMjIe aHBIKTayFa jKoHEe MH(MEKIMSIHBl YaKThUIbl TOKTaTyFa MYMKIHJIK OepeTiH
KeJIeT TUarHOCTUKAIIBIK QIICTEPIi KOJIJJaHy KasKeT.

byriari Tanma MOJIGKYJSAPIABIK  OMICTEPAIH YHEMI JaMybl OCBhl  WH(EKIUsIapIbIH
SMHUIEMHUOJIOTHUACHL JKOHE TCHETUKAJBIK OPTYPJUIIr Typajbl TYCIHIK alyFa MYMKIHIIK Oepeni.
JlereHMeH, aTaaMbIl WHPEKIUSIHBI JUArHOCTUKAIAY Il KYHTe KypaAeli MocelnenepIiH 0ipi 60bIm
TabbuIazpbl, ce6edi O HAKTHl JAMArHOCTHKAJBIK ChIHAKTApFa IIEKTEYJi KOJI JKETIMAUIIKKE >XoHE
CEPOJIOTHSFA TOYEIIITIKKE OallIaHbICTHI OOJIBITT Kajla Oepe/ti.

Ocbl perre, aTaJMbIll 3€pTTEy JKYMBICTAPbIHBIH MaKCcaTbl — XJIAMHMJUO3 aypyblH
JMArHOCTHKAJIAy ’KOHE XJIaMHUIUO3Fa PE3UCTEHTTI MOJIUMOPGU3MAEP aCCOLUALMICHIH aHBIKTay dpi
Tanaay.

FbuibIMK )KyMBIC MaKcaTbIHA COMKeC KeJlecl MIHAETTep KOMbLIIbL:

1. 3eprreneTin xxaHyapiaapAarsl XJIaMHI103 HHO)EKIUACHIH IUarHOCTHKATIAY;

2. Xanyapnap/ablH I'€HOTUNTEPIH aHBIKTAYy JKOHE aTaJIMBIII KaHyapiiap/a MyTalusulapIbIH
KeJIeCy KUUTIITIH TaJIIay;

3. Opbip keke MOMUMOPPU3MHIH OakTepusnablK HHDeKIusuiapra Te3iMaimiri  6ap
aCCOIMALIMSCHIH TaJ/IAy.

Mamepuanoap men a0icmep

Aypy xaHyapnapasl auarHoctukanay A. baiTypceiHOB areiHmarel KocraHail eHipiik
YHUBEPCHUTETIHIH FBUIBIMH 3€PTTEY OPTAJBIFBIH/AA, MOJEKYISPIBIK-TeHETHKAIBIK 3€pTTeyIep,
COHJal-aK aiblHFaH HoTwkenepli enaey JKourip xaH atsiHaarsl BKATY CelHay OpTasiblFbIHBIH
OMOTEXHOJIOTHSA KOHE MH(EKIHSUTBIK aypyIapAbl Oanay 3epTXaHaChIHBIH HETi31H/e KYPTi3iimdi.

3epTTey HbICAaHBl — TOJIIUTHH Kapa-ajia TYKbIMJIBI 1pl Kapa MaJl.

3epTTeyre anblHFAaH MaTepUall — KYH TaJIIbIKTaphl (posuinkynanapsl 6ap), KaH, CyT.

Ipi Kapa ManablH KaH capbICybl MEH CYTiHE CEpOJIOTHSIIBIK, OAKTEPHOJIOTUSIIBIK 3epTTeyIIep
YKaJITbI KAOBUIAHFaH dJ[iICTEMENIepre COMKeEC KYPri3iii.

buonoruseik  ynrinepaen JIHK "JIHK-DOkctpan-2" S>KUBIHTBIFBIH KOJIJAaHY HETI31HJE
meFapeuael. Ansiaran JIHK yarinepiniH KOHIEHTpamuschl MEH camachlH aHBIKTay MaKCaThIH/Ia
CIEKTPO(POTOMETPUSIIBIK 9/11C KO AAHBUIIBI.

I[ITP xyprizyre apHanraH mnpaiimepiep "CunTton"KoMmmaHuscbiMeH cuHTe3aenred. I[1TP
ProFlex PCR System, «Applited Biosystems» amminukaTopblH KOJAaHy HETi31H]1e KYpri3iiii.

[ITP enimaepin anwiktay 110V asiceraga 2% araposasl renpae 1 carar imnaae xoHe 3%
arapo3fipl reipie 2 carar IMHAeXKYprizuial. Tamgay HOTHXKeNnepi relb-KYXKaTTaUTThIH Kyiie
HET131H/I€ €CEIKE aJIbIH/IbI.

Tanmanras rofdmTUH ipi Kapa MalbIHBIH F'€HETHUKANIBIK KYpbUIbIMBIH 3epTTey TLR rennepinin
aJIJIeNb/I1 HYCKaJapbIHBIH KULUTIKTI 06y YATUIEpiH CalIbICTHIPYAbl, COHbIMEH KaTap Xapau-BaiinOepr
3aHpIHAa COMKeC KYTUIETIH TeHOTUNTIK JKMITIKTEpIiH Tapaly CoMKecTiriH Oaranayabl KaMTHIBL.
['eHOTHIITEpIIH KULTITT TIKEJIEH cCaHay ofICIMEH aHBIKTaJaIbl.

Homuoicenep sicone mankpinay

3eprrey omicremeciHe coiikec ipi Kapa manabiH MOT omiciMen xmamMuamosra 3epTTey
HOTIKeepi 1-KecTene KeATipiIreH.

Kectene xkepcerinreHaeit, 3epTTENETIH ChIHAMAJIAPAbIH  ONTHKAJIBIK  THIFBI3IBIFBIHBIH
KepceTKimTepi kenTipiareH. OH 0akbpUIayJbIH ONTUKAJBIK THIFBI3ABIFBL 1,342-4,798; Tepic
OaKpLIAYIBIH ONITHKAIBIK THIFBI3ABIFEL: 0, 427 -1,283.

3epTTey KYMbICTapbIHBIH HBICAHBI pETiHJIE alibIHFaH 92 6ac TroNmTHH Kapa-aia TyKbIMbl UOT
oMiCIMEH XJIaMUINO03Fa 3epTTeNAl. ATaambii 92 KaH capbhICybl CbiHamManapbiHaH 64 6acra oH (69,6%)
xoHe 28 Oacta Tepic (30,4%) HOTHKE aHBIKTANJIBI.



I3nenictep, HoTmxkenep — McenemoBanus, pesynbratel. Ned (96) 2022, ISSN 2304-3334

Kecte 1 — IKM-g DT oxmiciMeH XJIaMHIMO3Fa 3€PTTEY HOTIKEIEP1

1 2 3

3,742 1,989 | 1,832

4715 [ 1,568 [ 1,631

0,084 | 1,635 | 1,604

0,083 | 2,520 | 2,453

2,107 | 4,798 | 1,828 1,374 | 1,708

1,497 | 3,577 1,899 1,422 | 1,360

2,434 | 3,576 | 2,711
2,001 [ 1,868 | 2,172 | 1,774

3eprreyain OacTamkbl Ke3€HIHIE MOMYJSAIUAAFbl TalJaHFaH TOJUMOPQGUIMACPIIH Taiaa
0oy XKUUIITIH OaFaay epekiine MaHbI3bl. AJUIEIbIEP MEH T€HOTUIITEPIH CATBICTBIPMAIIBI )KUALITITIH
Oaranay, MOMyJSIUSAArbl TEHOTUNITEP/IH TapalTybIHbIH COMKECTITiH Tanjay TakKipube Ke3iHieri
OHBIH JKaFJlalbIH, TAOUFH CYPBINTAy KBICBIMBIHBIH OaFBITHIH KOHE OCHI MOJIMMOpdH3MIepre coiikec
CEJICKIUSUIBIK QJICYeTTI cumaTTaipl. benrim reHotunTepi Oap >kaHyapiapIblH Kbl CaHbI 2-
KecTeIe KeJTipiIreH.

Kecte 2-TLR-9 I, MBL1 xone LTFrenorunTepi 6ap »anyapiaapAbIH Kbl CAaHbI
Kanyapnap TontapblHbIH TLR9, LTF, MBL-1,
aTaybl TCHOTHIITED TCHOTHIITED TCHOTHIITEPI
XJraMuaInos3 34 33 19
Cay 93 92 93
bapiibirbl 127 125 112

XKorapblgarbl 2-KecTele KeNTIPpUINeH MAIIMETTepre ColKec, XJaMUAMO3 AaHbBIKTAIFaH
*aHyapnapablH iminae TLRI renorunrepi 34 6acra, LTF — 33 6acra, MBL-1— 19 6acrta aHbBIKTaBI.
ATaMBIII TeHJIEp cay JKaHyapiap/slH iminge coikecinme TLRI renoruntepi 93 6acra, LTF — 3392
bactra, MBL-1 — 93 OacTa aHBIKTAIIBI.

TaOBIHHBIH TEHETUKAIBIK KYPBUIBIMBIHA CEJIEKIUSIMEH (TaHzay, IpIKTey, >KapaMChI3IbIKKA
HIBIFapy KoHE T.0.) KOHE >KaHyapiap/blH OMIpLIeHJIrH KamMTaMachl3 €TEeTiH JKarjailiiapMeH
OaitmanpIcThl OpTYpIl (pakTopnap acep erenl. CoHABIKTaH Olp TYKbIM TaOBIHAApPBIHIA T€HOTHUITIK
KYpPbUIBIM alTapibIKTall aibIpMalIbuIbIKTapFa ne 00dybl MyMKiH. 3epTTey >KYMbICTapblHa ipiKTel
QJIBIHFaH a3bIKTAH/BIPY JKarjaimapbl OOWBIHIIA TypajaHFaH IIapyamlbUIBIKTApIaH IIBIKKaH Oip
KBIHBICTAFBI, 9p1 TYFaH KbUIbI OipJielt Maa GacTapsl Kipi.

I'enotunTiH OaKTepHSsUTBIK HMH()EKIMUATIAPMEH CHIPKATTAHYIIBUIBIKKA OCEP €Ty CHITaThIH
Oaranay MakcaThIHJa aypy >KoHe cay >KaHyapjap TONTapblHAa I€HOTHUNTEPIiH Ke3Aecy KUIUIITriHe
cabICTRIpMaTbl Oaranay yprizunai. CaablK 1epeKTep 3-KecTeae KeNTipuIreH.

Kecrte 3 — ['ommTH TYKbIMJIBI aypy KoHE cay cublipiap tonrapeiaaa TLR9, MBL1 xone LTF
OJMMOP(THI FeHIEPiHIH TeHOTUNITEPiHIH Ke3Aecy KHUIIri (TekcepiireH Mai 6acbiHaH %)

I'en I'emorun XImaMuInos3 Cay
TLR9-BfalAA 5,88 18,28

TLR9-Bfal TLR9-BfalA® 67,65 50,54
TLR9-Bfal®® 26,47 31,18

MBL1-Haelll™™ 31,58 11,83

MBL1-Haelll MBL1-HaellIT® 52,63 58,06
MBL1-Haell1¢¢ 15,79 30,11

LTF-EcoRIA* 48,48 55,43

LTF-EcoRl LTF-EcoRI*B 51,52 44,57
LTF-EcoRI®B 0,00 0,00
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3-KecTeie KeNTIpUITeH JepeKTep cay >KaHyapiiap TOOBIMEH CaJBICThIpFaHa aypy KaHyapiap
TONTAPBIH/IAFBl TEHOTUNTEP Il KaliTa 061y CUIIaThIH CAHMEH KOpPCETe/Il.

XaMuIM03 aHbIKTaIFaH x)aHyapiapaa TLRO reninge rerepo3uroransl )aHyapaapablH yiecl
TLR9-Bfal*® renorumni GoiipiHia cay sxaHyapnapMeH canbicThipranaa 17,11%-Fa skoraphl eKeHIiri
KOPCETIJITEH.

MBL1-Haelll reminge rereposuroransl skaHyapiapabiH yieci MBL1-Haelll™Crenorumi
OolBbIHILIA cay JKaHyapJapMeH calbICThIpFanaa 5,43%-ra TOMEH eKeH/Ir aHBIKTAJIbI.

LTF-ECORI reninze rereposuroTaisl sxanyapaapasiy yieci LTF-ECORI*Brenorumni 6oiibama
cay )aHyapJlapMeH cajlbICThIprana 6,95%-ra ToMeH eKeHIIr aHbIKTaJI/bL.

JXorapeinarbl KenTipuireH Kecreneri moamimerrepre coiikec, MBL1 monumopdThl reHiHiH
xmamMuano3sel 6ap Haykactap ToObiHma MBL1-HaellITT renotunrtepiHiH maima 607y >KHUTITIHIH
KOFapbUIaybl JKOHE cay »kaHyapiaptoObiMeH cambicThiprania MBL1-HaelllCC renotunTepinin
naiaa 00Ty KUUIITIHIH TOMEHAeYl OalKaiabl.

LTF reninin EcoRI-mommMopdusMine KaTbICTBI cay jKaHyapiap TOOBIHAH IMOJUMOPQTHI
TEeHOTUNTEPIiH Yiieci OOMbIHIIA albIPMAIIBUIBIKTAP XJIaAMUIM030€H aybIpaThIH JKaHyapiap TOObIMEH
CaJIBICTBIpFaHa OalKaTMalTHIH/IBL.

Xnamuauosra Te3iMaiiiri 6ap TLR9, MBL1 >xone LTF rennepiHiH aienbal HYCKaIapbIHBIH
acCOIMALMACHIH Oarajay aypy skaHyapiapblH TONTapbl MEH cay jKaHyapliapJIblH OaKbUIay TOOBIHIA
3epTTENIeTIH TeHJIEPIiH aJjulelb KHUUIKTepPIHIH TapadybIHAaFbl OalKanfaH aibIpMalIbLUIBIKTapIbIH
IYPBICTBIFBIH CAIIBICTHIPY KOHE Oaranay HeTi3iHJIe KYpri3iiii.

Ocpbl opaiia op TONTarbl aJUIENBIIK HYCKATApAbIH CAIBICTBIPMAJIBl JKUUTIKTEpPl €CenTedim,
CoJlaH KeHiH t-xputepuili >koHeCThIONEHTTIH E€pPKIHIIK JOPEXKECIHIH Tapaly KECTEeCiHIH HeTi3iH[e
Pecentik nopexxeciHiy qeHreil aHbIKTaIabl. YIITiIep apacklHAars! aifbipMambuibik P>0,05 6onranna
CEHIM/II MOH KOPCETITiHI allKbIH.

TLR9, MBL1 xonme LTF momumMopdThl TeHAEpiHIH aJUIeNbAEPIHIH  CAIBICTHIPMAIIBI
KHUUTIKTEPIHIH Tapajly CUIIaTTaMachl 4-KecTe 1€ KOpCEeTIITeH.

Kecte 4 —"onmuTHH cUBIpIapbIHBIH cay kKoHE XJIaMUIHM030€H ayblpaThliH TonTapbiHaars! LRI,

MBL1 xone LTF momuMopdTsl reHaepi auienbaepiHiH calbICTRIpMabl KUUTIKTepiHiH Taparybi(Q
+So)

AnnenbaepAiH caablCThIpMalibl KUUTIKTEP1
[Tomumopduzm Annens
XJIAMHU/IAO03 cay

TLR9-Bfal” 0,39+0,01 0,44+0,01

TLR9-Bfal 5
TLR9-Bfal 0,61+0,01 0,57+0,01
MBL1-Haelll" 0,58+0,03 0,41+0,01

MBL1-Haelll c

MBL1-Haelll 0,42+0,03 0,59+0,01
LTF-EcoRI? 0,74+0,01 0,78+0,00

LTF-EcoRI 5
LTF-EcoRlI 0,26+0,01 0,22+0,00

4-xecTesie oOp TOMTAFbl aJUIETBIIK HYCKAJIAPIBIH CaTbICTRIPMAIIBI KUUTIKTEp1 KenTipinai. Ockl
perre, t-kputepHuiii ;koHe CThIOIEHTTIH Tapally KeCTEeCiHiH HeTi3in/e P ecenTik 1opexeciHiH AeHreni
aHbpIKTaIB. Ecen HoTmkenepl S-kectene Oepiii.

5-KecTelle KeNTipireH MaJiMeTTep/IeH XJIaMHUIM030€H aybIpaThiH skaHyapiap ToobiHaa TLR-9
xoHe MBLI renzaepiHiH amienpAl HYCKaJdapbIHBIH CaJbICTBIPMalbl JKUUTIKTEPIHIH Tapalybl cay
’KaHyapJyap TOOBIHJAFbI TYpJIEp/EH alTapibIKTail albIpMaIIbUTBIKTaphl OaliKata bl.

XKorapeinarel kectere coiikec TLR9 reni ymiH XimamMuawo30eH aybIpaThIH JKaHyapiiap
to6siarsl TLR9-Bfal® sxome TLR9-Bfal® amnembnepinin sxmimik xoddduuuenTti colikecinme
0,39+0,01 >xone 0,61%0,01, an cay >xanyapmap ToosiHga 0,44+0,01 xone 0,57+0,01 Kypaitabl.
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Kecre 5 — TLR9, MBL1 xone LTF momumopdTsl TeHIEpiHIH auieiabAepiH 0Oy CHUIaThl
OOWBIHIIIA aypy JKaHyapyap YArijiepiHiH O0akpliay TOOBIHAH albIPMAIIBUIBIFBIHBIH CTATHCTUKAIIBIK
JIYPBICTHIFBIH Oarasnay yiliH P MaHbI3AbUIBIFBIHBIH €CENTIK ACHIeHiHIH MoHI

[Tomumopduzm XnamMuano3
TLR9-Bfal 0,05

MBL1-Haelll 0,04
LTF-EcoRI 0,56

Ecxepmne: monmap apacvinoazel ativipmawsiivis P> 0,95 6oneanoa cenimoi

Kopvimuinowt

ANbIMBI3Fa KOWBUIFAH MIHJETTEpre COMKec 3epTTey KYMBICTAPBIHBIH OapbIChIHAA Keleci
HOTIDKETIEp aTbIH/IbL:

1. 3eprrey TonTapbIHAAFbl  KaHyapJapAblH TEHOTUNTEpPl  aHBIKTAIABL.  ATaJIMBbIII
*aHyapiapabiH ouonorusuisik yiriiepi bTLR4-BstU1 sxone bTLR6-Tagl monmumopdusmi 6oiibiHIIIa
MoHoMop(dTel. Con cebenTi, 3epTTey KYMBICTapblHa Oacka aBTOPJIAPABIH 3€pPTTEyNEpiHiH
HETi3IHAe)KACAIFaH  KOPBITBIHABUIAPFA  COMKEC, ipi Kapa  MaumblH ~ OaKTEPHUSIIBIK
nHpeknusapeiMerOaiinanbicTel KockiMima MBL1-Haelll sxone LTF-ECORI exi momumopdThr reH
KOCBUIIBL;

2. Xnamuano3z0eHaybIpaThIH jKaHyapiap TOObIHAA OaiiKaiafaH TEHOTUIITEPiH >KHUUTIKTEpl
Xapau-BaitHOepr 3aHbl 00MBIHINA TEOPUSIIBIK KYTUITEHHEH CTaTUCTUKAJIBIK MAaHBI3IbI AYBITKYHI Oap
eKEeHIIr'1 AHBIKTAJIIEL. TLR9-Bfal nosmMophu3mi OOMBIHIIIA TLR9-BfalA®
rereposuroranapsiasikone LTF-EcoRI nomumopdusmi 6oiterama LTF-ECORIB rereposuroranap
CaHBIHBIH JKOFapsl Oonmyel Oaifkanmanel. Byn TLR9-Bfal® sxome LTF-EcORI®® remormmrep
aCCOITMAIUSCHIHBIH XJIAMHIN03Fa TO3IMIUTITIHIH TOMEH/ICYIH CUTIATTANIbI,

3. TLR9-Bfal** sxome MBL1-Haelll¢¢ TeHOTUNITEPT XJIAMUAMO3FA >KOFAphl TO3IMILTIKTIH
TeHETUKAJIBIK MapKepl PETiH/IE aHbIKTAJI/IbI;

4. TLR9-Bfal”® xone MBL1-Haelll™™ TeHOTUNITEP] XJIAMUAN030€H ChIPKATTaHYIIBUIBIKTHIH
JKOFapbl KayIiHIH FeHETUKAJIBIK MapKepl PETiH 1€ aHBIKTAJbI.
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JAUATHOCTHUKA XJTAMUJINO3A 1 AHAJIN3 ACCOIMALIMA ITOJIUMMOP®PU3MOB
PE3UCTEHTHBIX K XVIAMUINO3Y

Annomauus

CymeCTBeHHI)IM maroM IMpH MOBBIIICHHUN TI'C€HETUYCCKOI0 IIOTCHHOHATIA IMPOAYKTHUBHOCTH
CENIbCKOXO03SCTBEHHBIX KUBOTHBIX ISl BETEPUHAPUU MOXKET CTaTh MCIOIH30BAaHUE M€HETHUECKUX
MapKepoB YCTOMYMBOCTU K OaKTepHalbHBIM MH(EKIUSAM HapsAIy ¢ MapKEepHO-aCCOLMUPOBAHHBIMU
CENIEKIIMOHHBIMHU MepOonpusaTUsMU. [Ipu 3TOM, 3a cueT AMArHOCTUKU WH(EKIIMOHHBIX 3a00JIeBaHUH,
B TOM YHCJIC XJIaMHUANO034a, C IPUMCHCHUECM COBPEMCHHBIX MCTOJHK, aHAJIM3a 3aTpaT Ha JICHCHHUC U
accoIlMaluil PEe3NCTeHTHBIX K XJIAMUIUO03Yy MOJUMOP(HU3MOB, CHIIKEHHS MOTEPh OT CMEPTHOCTH,
abopTOB M 0TOOPa OOTBHBIX )KMBOTHBIX, MIOBBIIIIACTCS PEHTA0ETFHOCTh X0351cTBa. B manHoit paboTte
651.]'[21 AUArHoCTUPOBAHA XJIAMUAWO3HAA I/IH(beKI_II/ISI Y HCCICAYCMBIX JKHBOTHBIX, OIPCACICHBI
TEHOTUIIBl JKUBOTHBIX, a TaKXe MpOaHAIM3UpPOBaHA YAaCTOTa MYTAallMM y JAaHHBIX >XUBOTHBIX,
MPOaHATM3UPOBAHA ACCOIMAIMS KaXKIAOTO OTICIBHOTO MOMMMOPPU3Ma C YCTOMYMBOCTBIO K
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OaxTepuanbHbIM HHDEKIMAM. B pe3ynbrare nccienoBaTebcKoi paboThl ObUTH BBISBIEHBI T€HOTUIIBI
KUBOTHBIX B MICCIIEIOBATEIHCKUX IpyNax. BHOIOrm4YecKre MO ITUX KUBOTHBIX MOHOMOP(HBI
no nomumopdusmy bTLR4-BstUl m bTLR6-Tagl. Ilo sToii mpuunMHe B HCCleqoBaHUE ObLIH
BKIIOYeHbl JBa monmuMop¢Hbeix reHa MBLI1-Haelll u LTF-Ecori, koTopble OBLIM CBS3aHBI C
OakTepuaibHBIMU HMH(EKIUSMU KPYIHOI'O POTaToro CKOTa; TaKkKe OOHApYyXEHO, YTO YacTOThHI
TCHOTHUIIOB, HAOIIOJAEMBIX B TPYIIIIE )KHUBOTHBIX, 3apaKCHHBIX XJIAMHUJIH030M, UMEIOT CTATHCTHYECKU
3HAYUMBIE OTKJIOHEHHUS OT TEOPETHUYECKH OXHAaeMbIX B COOTBETCTBUU C 3aKOHOM Xapau-
Baiin6epra. [To momumopdusmy TLR9-Bfal nHabmromaercs 6omnbioe komudecTBo rerepo3urot TLRO-
BfalAG, a mo nomumopdusmy LTF-ECORI-LTF-Ecoriab rerepo3urot, 4To XapakTepusyeT CHIKCHHE
ycroiunBocty accoruanuu reHotunoB TLR9-BfalAG u LTF-EcoRIAB k xmamumno3sy; TLRO-
Bfaiaa u MBL1-Naeiiiss renoTuIibl ObIIH UACHTU(GUIIMPOBAHBI KaK TEHETUYECKUI MapKep BBICOKOM
ycroitumBoct K xjamuauosy; TLR9-BfalAG wu  MBL1-Naiiyix reHOTHNBI  OBLIH
UICHTUQUIMPOBAHBI KaK TEHETHUECKUI MapKep BHICOKOTO PUCKa 3a00J1€BAEMOCTH XJIAMHUIO30M.

Kntouesvle cnoea: TonmuTHHCKAS MOpoja, XJiaMuauo3, mommMopdusm renoB TLR4, TLR6,
TLRY, renotun, meron MDA, annenu, rerepo3urora.

B.E. Nurgaliev, 1.S. Beishova, A.Zh. Zholdasbekova*
NJSC “Zhangir Khan West Kazakhstan Agrarian Technical University”, Uralsk, Kazakhstan,
nurgaliev.79@mail.ru, indira_bei@mail.ru, aizhan.urazova@mail.ru*

DIAGNOSIS OF CHLAMIDIA AND ANALYSIS OF THE ASSOCIATION OF
POLYMORPHISMS RESISTANT TO CHLAMYDIA

Abstract

An important step in increasing the genetic potential of productivity of farm animals together
with marker-associated breeding activities for veterinary medicine is the use of genetic markers of
resistance to bacterial infections. At the same time, due to the diagnosis of infectious diseases,
including chlamydia, using modern techniques, analysis of treatment costs and associations of
polymorphisms resistant to chlamydia, reduction of losses from mortality, abortions and selection of
sick animals, the profitability of the farm increases. In this work, chlamydia infection was diagnosed
in the studied animals, animal genotypes were determined, and the frequency of mutations in these
animals was analyzed, the association of each individual polymorphism with resistance to bacterial
infections was analyzed. As a result of the research work, the genotypes of animals in the research
groups were identified. The biological models of these animals are monomorphic in bTLR4-BstU1
and bTLR6-Tagl polymorphisms. For this reason, two polymorphic genes MBL1-Haelll and LTF-
Ecori were included in the study, which were associated with bacterial infections of cattle; it was also
found that the frequencies of genotypes observed in the group of animals infected with chlamydia
have statistically significant deviations from theoretically expected in accordance with the Hardy-
Weinberg law. According to TLR9-Bfal polymorphism, a large number of TLR9-BfalAG
heterozygotes are observed, and according to LTF-EcoRI-LTF-Ecoriab heterozygotes, which
characterizes a decrease in the resistance of the TLR9-BfalAG and LTF-EcoRIAB genotypes to
chlamydia; TLR9-Bfaiaa and MBL1-Naeiiiss hepotypes were identified as a genetic marker of high
resistance to chlamydia; TLR9-BfalAG and MBL1-Naiiyix genotypes have been identified as a
genetic marker of a high risk of chlamydia.

Key words: holstein breed, chlamydia, TLR4, TLR6, TLR9 gene polymorphism, genotype,
ELISA method, alleles, heterozygote
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IMOKA3ATEJHA ECTECTBEHHOM PESUCTEHTHOCTH OPI'AHU3MA
IMOAOIIBITHBIX ) KUBOTHBIX KA3AXCKOMU BEJIOI'OJIOBOMU ITIOPO/1bI

Annomayus

B craTthe npuBeneHs! JaHHbIE CPOPMUPOBAHOTO 4 MOJONBITHBIX Ipymil 110 12 OprukoB. B [ u 11
ObUIM OTHECEeHbI ObIYKM M KacTpaThl 3aBOJICKOTO IIAraTaiiCKoro THUIA Ka3axXxCKOro OeorojoBOro
ckota, B I[II u IV rpynmnsl — )KMBOTHBIE-TIOTOMKH, ITOJIy4€HHBIE OT CKPEIMBAHMS IaraTaliCKUX KOPOB
c OblkamMM ypaibcKoro repedopna. B crartee onuceiBaeTcsi ONpenesieHue Yy MOJONBITHBIX TPy
OBIYKOB Ka3axCKOW OEJIOroJIoBOM MOPOJBI PAa3HBIX TEHOTUIIOB ECTECTBEHHYIO PE3UCTEHTHOCTh
opranuszMa. B Tabnuie nmpuBeneHbI MoKa3zaTelu OaKTEpPUIIMIHON aKTUBHOCTH CHIBOPOTKH KPOBH,
JM30LMMHAasi aKTUBHOCTb CBIBOPOTKHM KpOBH, OeTa-nu3uHbl. s onpenesneHus Hecenudpuueckoro
MMMYHHUTETA Y TOJAOIBITHBIX OBIYKOB Opaju KpOBb C SIPEMHOM BEHBI C yTpa OO KOPMIICHHUS
KUBOTHBIX.

EctecTBeHHass  pE3UCTEHTHOCTb  CEIbCKOXO3SMCTBEHHBIX JKMBOTHBIX K  Pa3JIMYHbIM
HEeOJaronpusATHBIM  BO3JCHCTBUAM BHEIIHEH cpeabl o0ecrneynBaeTcss He Clenu(pUu4ecKuMu
(akTopaMy 3alIUTHI, KOTOPbIE UMEIOTCS B OpPraHU3ME C MEPBOrO JHS KU3HU M COXPAHSIIOTCS JI0
camoil rubenu >kxuBOTHOro. CpeayM HUX PEIIAIOIIYI0 POJIb UTPaArOT (aroluTo3 C €ro 3alUTHBIM
KJIETOYHBIM MEXaHM3MOM U T'yMOpaJIbHbIE (PAKTOPBI PE3UCTEHTHOCTH, BaXXKHEHIIMMHU M3 KOTOPBIX
SBJISIIOTCSL  JIM30LIMM, OIICOHUH, KOMIUIEMEHT U mpomnepauH. OcoOEeHHOCThIO eCTeCTBEHHOU
PE3UCTEHTHOCTU B OTIMYME OT HMMMYHHUTETA SIBJISETCS CIHOCOOHOCTh OpraHM3Ma Haclea0BaTh
Hecnenupuieckrue GaKTopbl 3alUThI.

Knrwoueswvie cnoga: kasaxckas 0e10207108as nopooa ecmeCcmeeHHas pe3uCmeHmHOCmb,
Op2aHu3M, Kpo8b, JCUBOMHbIE, 2epehopo, bema-u3uHbl, ObIUKU.

Beseoenue

ITox ecTecTBEHHOM PE3UCTEHOCTHIO MPUHATO MOHUMATH CITOCOOHOCTH YKHBOTHOTO OpraHu3Ma
MPOTUBOCTOATh HEOIAronmpusaTHOMY BO3ACHCTBHIO (akTopoB BHemHed cpeapl.  CocTosHue
€CTECTBEHHON (OOIIei) pPEe3UCTEHTHOCTH OMPENeNsIoT HecrnenuPuieckue 3anuTHbIe (aKTOPBI
opraHu3Ma J>KMBOTHBIX, OPTaHMYECKH CBSI3aHHBIE C UX BHUJOBBIMHM, WHJMBHUAYAJIbHBIMH H
KOHCTUTYITMOHHBIMH 0COOeHHOCTSIMH [1, c. 14].

Jlesaxun B.U., Ps6os H.U., Kynunos B.B, [2] B 1menoM MMMYHOIOTHYECKHE TOKA3aTENH,
XapaKTEPHUIYIOIIUE COCTOSHHUE 3AIIUTHBIX CBOWCTB, CBUICTEIBCTBYIOT O TOM, YTO YHCTOIIOPOIHBIC
OBIYKH KPACHO-CTEITHOM MOPO/IbI UMEIOT 00JIee BHICOKYIO JIAOMIBHOCTH 3aIUTHBIX MEXaHU3MOB, YEM
nomecu. B 1o ke Bpemsi pakTOphl €CTECTBEHHONH UMMYHOJOTHYECKOW PE3UCTEHTHOCTH TIOMECHOTO
TOJIIIITHH - KPACHOTO CTEITHOTO MOJIOTHSKA TAKKe HAXOATCS B IIpeienax PU3n0I0THIECKO HOPMBI.

Yymauenko B.E. [3] mns cemexnuu )KHUBOTHBIX Ha PE3MCTEHTHOCTH, HEOOXOIMMO H3BICKATh
HAJEeKHBIE U JJOCTYITHBIE MapKepPhl, C MOMOIIBI0 KOTOPBIX MOKHO OTOMpaTh HauboJee yCTOMUNBHIX
KUBOTHBIX. OTH MAapKepbl JOJDKHBI HACJIENIOBATHCS M KOPPEIUPOBATH C PE3UCTEHTHOCTHIO
KUBOTHOTO.

Omneros A.IL., lllykanoB A.A, [4] nydmue moka3aTenn €CTECTBEHHOW Pe3UCTEHTHOCTH ObUTH Y
KOpPOB H TEJIAT KPAaCHOU ropOaTOBCKOM MOPOJIBI, XYAIINE — Y )KUBOTHBIX CHMMEHTAJIBCKOW TTOPO/IBI.
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JIxynamanoB K.M., JIlyboBckoBa M.I1, [5] HaGmrogaeTcst TEHACHIINS B3aUMOCBSI3U AJUTIEILHOTO
coCTaBa KpOBHM JIOKyca B B kayecTBE MapKepOB ¢ BEIUYMHOM KUBOM MacChl )KUBOTHBIX. [IposiBiieHne
B (eHoTHIIE HACIEACTBEHHO OOYCIOBICHHOIO IOTEHIMajla BECOBOTO pOCTa ONpeAessercs
3HAYUTEIBHBIM BO3/ICHCTBUEM CPEOBBIX (DaKTOPOB.

B nuteparype HMEIOTCS MHOIOYMCICHHBIE JlaHHBIE HCCIeloBaTeled —  y4eHbIX,
CBUJCTEIbCTBYIOIIUX O TOM, 4YTO PE3UCTEHTHOCTb M PEAKTUBHOCTb OpraHu3Ma €ro
MMMYHOOHOJIOTMUECKOE COCTOSHUE HAXOMAATCS B TECHOU CBSI3U C (PU3MOJIOTHYECKUM COCTOSTHUEM,
pa3nuYHBIMHE (haKTOpaMH SHJIO U IK30T€HHOT0 Xapakrepa [6, 7, 8] u ap.

Ha BHeapenue MukpoOa — Bo30yAuUTENs OpraHU3M OTBEYaeT ABYMs THIIAMHU PEakLUil: OHA U3
HUX — BBIPA0OTKa CeUN(UIECKUX aHTUMHUKPOOHBIX aHTUTENl PA3BUBACTCS Yepe3 HECKOIBKO THEH
WIN HeZIeTb T0CIIE 3apakeHusl, a ipyras Hecrneunpuyeckas — pa3BUBAETCS 3HAUUTEIBHO ObICTpee U
pPETUCTPUPYETCA YK€ Uepe3 HECKOJIbKO 4acoB Mocie 3apaxeHusd. [lociennss BkitoyaeT B ceOs psn
TKAaHEBBIX M I'YMOpPAJbHBIX PEAKIMH, ONpPENeNIAIOUNX CTENEeHb COINPOTUBISEMOCTH OpPraHU3Ma, U
3aBHCUT OT MHOTOUYHMCIICHHBIX YHIOTEHHBIX U 3K30TCHHBIX (PaKTOPOB: (YHKIIMOHATIEHOTO COCTOSIHHS
HEPBHOM CUCTEMBbI, HJOKPUHHOMN PETYJISILIMY ITOJTHOLEHHOI'0 KOPMJICHHS, CE30HHO — KIIMMAaTHUECKUX
U Ipyrux GaKTopoB.

MmmyHOOHOIOrMYECKasi PEaKTUBHOCTh OpraHu3Ma — 3TO COBOKYIHOCTh (PU3HOIOTHYECKHE
peakuuu opraHu3Ma, HalpaBJIEHHOE Ha CKopelliee 00e3BpekruBaHuEe dykepogHoro gakropa. Ot
COCTOSIHUSL (PAaKTOPOB €CTECTBEHHOH PpE3UCTEHTHOCTH W HMMYHOJOTHMYECKOW pEeakTUBHOCTH
OpraHu3Ma 3aBHCHT CTETICHb MPOSBICHUS (PU3NOIIOTHIECKUX U MATOJIOTUIECKHUX ITPOLIECCOB.

Ona TecHO cBA3aHa ¢ HacineAcTBeHHOCThIO [9, 10], koHCcTUTYyHHMEH NOpPOAHOMN
npuHaAIe)kHOCThIO [11, 12, 13], a Takke B 3HAYMTEILHOM MEPE 3aBUCUT OT KOPMJICHHU S, COACPIKAHUS,
YCJIOBUH BbIpAIlIMBaHMsI MOJIOJHSIKA KUBOTHBIX U IPYrUX (PakTOpOB.

I[Io wmuenuto IletpoBa P.B. (1982), MexaHu3mbl 3allUThl OpraHuU3Ma C Y4acTUEM
Hecnenupuieckux (PakTopoB HE MOTYT ObITh Ha3BaHbl HecHeU(UYECKOW HMMYHOJIOTHYECKON
PEaKTUBHOCTBIO, TAK KaK HUKAKOT'O CIELMAIbHOTO pEarnpoBaHUsl IIPH 3TOM HeT [ 14].

Baxknelmmmu u3 HUX SBJSIIOTCS BOCHIAIUTENbHAS peakliys, JINX0paiKa, BblIeJIeHIE MUKPOOOB
U UX TOKCHHOB Yepe3 MOYKU U JIeTKHe, U3MEeHeHHe oOMeHa BeuecTB, pH cpenbl, ropMOHaJIbHBIE
C/IBUTHY, BO30YXJAEHHUE UM TOPMOKEHUE Pa3IMYHBIX OTJIEIOB HEPBHOU cucTteMbl. K HUM oTHOCSTCS
TaKXke 3aluTHas (QYHKUMA JUM(pATHUYECKUX Y3/I0B, (arouuTapHash aKTUBHOCTh MHKPO — H
Makpodaros, a Tak)ke HAJIMYUE psiJia BEIIEeCTB, 001aJaloUX 0aKTepUIIUIHBIMA CBONCTBAMH.

bonb1oii BKi1ag B pa3BUTHE UMMYHOJIOTHYECKOM PEAKTUBHOCTH OPraHNU3Ma BHECIIN LIETIBIN PSJ
yueHsIx [15, 16, 17, 18, 19] u ap.

Lenv uccnedosanuii: 1lenpro paboOThl SABISUIOCH HW3YYEHUE €CTECTBEHHOM PE3UCTEHTHOCTH
OpraHu3Ma MOJONBITHRIX OBIYKOB Ka3aXCKOM OEI0rooBoOil Mopoabl pa3HbIX F€HOTUIIOB B 3UMHEE U
BECEHHEE BpeMs roja.

Memoowvt u mamepuawt

DKnepuMeHTallbHasi yacTh palbOThl BBINOJIHEHA Ha 0asze IUIEMEHHOro xo3siictBa «Calbut»
Axokaukckoro paiiona, 3anagHo-Kasaxcranckoit oonactu. s onbita Oosee uem u3 180 rosos Obu1H
0TOOpaHbl KOPOBBI 3aBOJACKOIO MIAraTaiCKOTO THIA CKOTa Ka3axCKOW OerorojoBOW MOPOBI 1O
KOMIUIEKCHOMY KJIacCy HE€ HIJKE CTaHAapTa MOpOJbl M OCEMEHEHbl CEMEHEM COTJIacHO IJIaHy
noxoopa. M3 momyyeHHoro npumioga 6110 copMupoBaHo 4 MOJOMBITHRIX IPyMIl Mo 12 GBIYKOB.
[TonoBUHY OBIYKOB BCEX TEHOTHIIOB B 5- MecIYHOM Bo3pacte kacTpupoBaiu. B [ u Il 6bu11 oTHeceHbI
OBIYKM M KacTpaThl 3aBOJICKOTO LIaraTaiiCKOTro THIa Ka3axcKoro OenorosnoBoro ckora, B Il u IV
IpyHnbl — KUBOTHBIE-TIOTOMKH, IMOJIYYEHHbIE OT CKpPEIIMBAaHWS MNIaraTaiiCKux KOpOB ¢ ObIKaMH
ypanbckoro repedopa.

EcrecTBenHas pesucteHTHOCTh Hacnemyercs [20], moaToMy nMeeTcss BO3MOKHOCTh IIHPOKO
HCIOJIb30BATh BHICOKOPE3UCTEHTHBIX dKUBOTHBIX B CEJIEKIIMOHHOM paboTe. DTO 0COOEHHO BaXKHO IIPU
COBPEMEHHOM IPOMBIIITIEHHOM IPOU3BOJICTBE IIPOAYKTOB )KUBOTHOBOJICTBA, B YCIOBHUAX KOTOPOIO
IJIABHBIM HAIIPaBICHUEM CEJIEKIIMM OCTAETCS IOBBIIIEHME NPOAYKTUBHOCTHU JKMBOTHBIX, a
BBICOKOPE3UCTEHTHBIE )KNUBOTHBIE, KAK M3BECTHO JIETYE alalTUPYIOTCS K U3MEHEHUSM CpeJIbl, JIydllle
MIEPEHOCSAT YCIOBUS IPOMBIIIJIEHHONW TEXHOJIOTHH.
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bakrepunnaHas aKTHBHOCTh CHIBOPOTKH KpoBH ompeaessuid mo I1.A. Emenssanerko (1980)
UCIIOJIb30BAHUEM TECT - KYJIbTYpbl Staphylococcus aureus. JlumonrMHasi akTUBHOCTD C CHIBOPOTKH
KpoBu ycTaHaBnmuBanu 1o B.I'.Jlopodeituyky B kauecTBe HHAMKATOpa AKTUBHOCTU JIM30LIMMa
NPUMEHSJIH CYTOYHYIO KyJbTypy KyabTypy Micrococcus Lysodeicticus, BeipamienHyto Ha MITA.
daronuTapHyr akTUBHOCTH HelTpoduiaos kpoBu (PAHK) onpenensuin mo merony A. U. liBaHoBa
u b.A.Uyxnosuna (1967). O6bekToM (arommrosa coyKuiIM CyTOYHBIE KynbTypbl Staphylococcus
aureus, BbIpallleHHbIE Ha arape XoTTuHrepa. @aronuTapHbIi HHAEKC ONPeIessuId KaK CpeIHee YUCIIO0
MHUKPOOPIaHU3MOB,  (ParoMTHUPOBAHHBIX  OXHUM  HeWltpopmiom. IlomyueHHble  JaHHBIC
oOpabaTeiBasiich OnoMerpuueckuii B mporpamme Microsoft Office Excel 2007, maker «AHnamu3
TaHHBIX», pazfen «CTaTUCTHKAY.

Peszynomamut u o6cyscoenue

Coneprxanue -TU3MHOB B KPOBH B 3UMHUI NIEPUOJ] TIO CPABHEHUIO C JIETHUM OBLIO OOJIBIIE Y
BCEX M3y4YaeMbIX TE€HOTUIIOB. 3aMETHBIX pazU4Mii MeXAy TpyIIaMud B 3TOT CE30H TojAa He
ycTtaHoBiIeHO. HeCcKOJIbKO BBICOKAsi aKTHBHOCTh O€Ta-JIM3MHOB Y KUBOTHBIX MTOPOTHOTO COUYCTAHHS
[iaraTaiickui TUI X ypalbckuil repedop, o BCel BEPOSATHOCTU, CBUIETEIBCTBYET O CHHKEHUU
3alIUTHBIX CHJI OPraHU3Me y KUBOTHBIX JAaHHOTO T€HOTHUIIA.

B netHuit nepuoj B yCIOBUAX OTKOPMOYHOM IUIOMIAKA MEXKIY OblYKaMH 00OMX F€HOTHUIIOB
OTIpEJICICHHBIX TEHICHIUI B TUTPEe KOMIUIEMEHTa B TIOPOJHOM acleKkTe He ycraHoBieHo. Cpenun
KacTpaTOB-aHAJIOTOB 110 MPOUCXOKICHUIO ObIUKaM MpHU MACTOUIIIHOM BbIPAIIMBAHUU BBICOKas OeTa-

JM3UHOBAsE aKTUBHOCTH OKa3aJlaCh y TIOMECei 0T OBIKOB-TIPOM3BOAMTENEH ypainbcKoro repedopaa
(Tabm. 1).

Tab6aunna 1 — IlokasaTenu ecTeCTBEHHOM pe3ucTeHTHOCTH (X£SX)

['pynna
[Tokazarenn I I ‘ "I v
3uma, 10 mec.
bakrepunuanas
AKTHBHOCTh 76,00 + 0,97 75,60 £ 0,95 75,20 + 0,60 72,80 + 0,95
CBIBOPOTKH
KkpoBu, %
JTuzorum, MKT/ M1 12,64 £ 0,28 12,99 £ 0,38 13,09 + 0,59 13,93 +£0,44
bera — au3unb, % 15,04 £ 0,34 15,18 £ 0,59 15,94 £ 0,48 15,54 £ 0,28
Jleto, 15 mec.
bakrepunuanas
AKTUBHOCTD 85,50+ 1,12 83,96 + 1,06 85,11+ 1,18 80,45 £ 0,96
CBIBOPOTKH KpOBH,
%
JInzonmm, MKr/ Mit 4,71 £0,12 5,86 £0,54 5,40+ 0,33 7,83 +0,43
bera — nu3unbl, % 13,91 £ 0,36 13,48 £0,20 13,63 £0,44 13,74 £ 0,40

VY MOJOMBITHBIX OBIYKOB M KacTPaToOB B OoJiee OOIIEeM IUIaHe MPU BHICOKON OaKTEePHIIHIHOMN
AKTUBHOCTU CI)IBOpOTKI/I KpOBI/I, Ha6monam/1 HOHI/I)KGHHYIO J'II/I3OHI/IMHyIO AKTHUBHOCTB.
YcTaHOBIEHO YTO OaKTepUIUAHAS aKTUBHOCTH CHIBOPOTKM KPOBH 3UMOH B BospacTte 10 mec. y
6BI'—IKOB 158 KaCTpaTOB BCE€X TCHOTHUIIOB B OJAWHAKOBBIX yCJ'IOBI/ISIX CO)Iep)KaHI/ISI n KOpMJ’IeHI/Iﬂ
XapaKTEePU30BaAJIUCh OTHOCUTENIbHBIM MOCTOSTHCTBOM, @ MMEIOIIHMECS MEXIOPOIHBIE Pa3IUyus 10
M3y4yaeMoMy TPU3HAKY OKa3aIMCh HEJOCTOBEPHHBIMH. Bmecte ¢ TemM 3aMeTHO MeEHbIIas
OakTepuIuIHAs aKTUBHOCTH CHIBOPOTKU KPOBU Y MOMECEH OT ypajbCKOro repedopia B 3UMHUI
MIEPUO/I U HECKOJIBKO Y HUX MOBBIIIICHHOE KOJWYECTBO JIN30IMMA.

Boisoowt

ConepxkaHue JTU30LIMMA KaK 3MMOM, TaK M JIETOM OOJbIle ObUIO y KUBOTHBIX OT MOMECEH
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ypaJIbcKOTO0 Tepedop/a 1 maraTaicKkoro Tumna ckota. Bmecre ¢ Tem, JIeToM B yCIIOBUSX OTKOPMOYHON
TUTOIIAKU Pa3JInYMs TI0 TOMY IOKA3aTeI0 MEX/y CPaBHUBAEMbIMH ObIYKAMU PA3HBIX TCHOTHIIOB
ObuTM MUHUMAaNbHBIMU. Cpeau KacTpaTOB MIAraTaiiCKOro CKOTa MO MAaTePUHCKON JIMHUU U €ro
CBEpCTHHKOB OT OBIKOB-IIPOU3BOJHUTENCH YypallbCcKOro repedopAa B YCIOBHUAX IMACTOUIIHOTO
coJiep;kaHus 60see 3aMEeTHOE MPEUMYILECTBO JTU30I[MMa ObLIIO HA CTOPOHE ITOMECEH.

Tak k 15-MecssyHOMY BO3pacTy MEXIPYNIIIOBOE Pa3iniue y HUX cocTaBuio 1,97 MKr/ mi u
HMMeEJI0 HU3KYIO CTeNeHb nocTtoBepHOocTH (P>0,95).
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KA3AKTBIH AKBAC TYKbBIM/IbI TOXKIPUBEJIIK ) KAHYAPJIAP AT3AHbBIH
TABUT'U TOIMAVIIK KOPCETKIIUITEPI

Anoamna

12 Gac OyKambIKap1aH TYPaThIH 4 ChIHAK TOOBIHBIH MaKalaJa MoJIIMETTep1 KeNTIpuIreH. [ xoHe
Il — re Ka3zak akbac MangapbIHBIH 3aYBITTHIK IIAFaTail TypiHaeri ak 6ac Oykanap MeH kecipiares, 111
xoHe [V Tomrapra-maraTtail CHBIpIapeIH opai repedopn OyKaJapbIMEH MIAFbUIBICHIPBINT OTYACH
aJIbIHFaH JKaHyapJiap-yprakTap >KaTKbI3bulbl. Makasiaga Ka3akThlH ak0ac TYKbIM/IbI OYKalapbIHbIH
CHIHAK TONTApBIHJA OPTaHM3MHIH TaOWFM TO3IMIUTTIHIH OpPTYpii TEHOTHUNTEPIH AaHBIKTAY
cunartasrad. Kecrene KaH capbICybIHIaFbl OaKTEPUUMATIK OEJICEHIUNK, KaH CapbICybIHJIAFbl
TM30UMMAIK OenceHainik, Oera - nuM3WHAEp KepceTiireH. TaHepTeH TaMaKTaHIbIpyFa ACHiH
ToXipeOueni OyKallbIKTapaH MONBIH BEHACblHAH KaH ajbIHABI apHailbl eMec WMMYHUTETTIH
KOPCETKIIITEPiH aHBIKTAY YIIiH.

AybUT IapyambUIbIFbl JKaHyapiapbIHBIH CBIPTKBI OPTAHBIH OPTYPJI KOJIAHCHI3 ocepliepiHe
TaOMFU TO3IMJIUIIT] aF3aHbIH OMIp/iH OlpiHINI KyHIHEH OacTamn 00JIaThIH KOHE JKaHyap eJIreHre AeiiH
CaKTaJATBIH EPEKIIe KOpPFaHBIC (DaKTOpiapbIMEH KaMTamachl3 erinMmeiai. OmapaplH imniHje
KOPFaHbIC JKacylIaJblK MeXaHu3Mi Oap (arouuTo3 KoHE T'yMOpalbJbl KapcChUIBIK (haKTopiapbl
MISHIYIT POl aTKapajbl, OJapbIH INIHACTI €H MaHBI3AbUIAPHI JHU30I[MM, OTICOHMH, KOMIUIEMEHT
XKoHe mponepAuH. IMMyHHMTETTeH alblpMallbUIBIFBl TAaOMFU TO3IMJIUTIKTIH €peKILeNiri-aFr3aHblH
apaHaiibl eMec KOpFaHbIC (DaKTOpJIapblH Mypa €Ty KaOuIeT!.

Kinm ce30ep: Taburu Te3IMIUIIK, OPraHu3M, KaH, KaHyapiap, repedopa, Oera-Imu3uHiaep,
Oykaap.

A. T. Baktygalieval”, S. N. Nasyrov?, Sh. S. Nasyrov®
1 "Baishev University Institution", Aktobe, Republic of Kazakhstan, asemok10@mail.ru*
2"Republican veterinary laboratory", Aktobe, Republic of Kazakhstan, 707.kz@bk.ru
8 "Kazan National Research Technical University named after A. N. Tupolev",
Chistopol, Republic of Tatarstan, Nasyrov.s10@gmail.ru

INDICATORS OF NATURAL RESISTANCE OF THE ORGANISM OF EXPERIMENTAL
ANIMALS OF THE KAZAKH WHITE-HEADED BREED

Abstract

The article presents the data of 4 experimental groups of 12 bulls formed. Bulls and castrates
of the factory Shagatai type of Kazakh white—headed cattle were assigned to I and Il, and descendant
animals obtained from crossing Shagatai cows with bulls of the Ural Hereford were assigned to 111
and IV groups. The article describes the determination of the natural resistance of the organism in
experimental groups of Kazakh white-headed bulls of different genotypes. The table shows the
indicators of bactericidal activity of blood serum, lysozyme activity of blood serum, beta-lysines.

To determine the nonspecific immunity of experimental bulls, blood was taken from the jugular
vein in the morning before feeding the animals.

The natural resistance of farm animals to various adverse environmental influences is provided
by non-specific protection factors that are present in the body from the first day of life and persist
until the death of the animal. Among them, phagocytosis with its protective cellular mechanism and
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humoral resistance factors play a decisive role, the most important of which are lysozyme, opsonin,
complement and properdin. A feature of natural resistance, in contrast to immunity, is the body's
ability to inherit non-specific protection factors.

Key words: breed, natural resistance, organism, blood, animals, hereford, beta-lysines, bulls.
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REFERENCE VALUES OF BLOOD BIOCHEMICAL PARAMETERS
FOR THE ZHABE TYPE KAZAKH HORSE IN THE SOUTHERN
REGION OF THE REPUBLIC OF KAZAKHSTAN

Abstract

The reference values for biochemical parameters in blood serum of the zhabe type Kazakh
horse are presented in this article. To obtain reference biochemical parameters, whole blood samples
of 50 clinically healthy adult zhabe-type horses of both sexes and raised on the free pasture of the
"Kalka" farm in Zhambyl region, Shu district, Baluan Sholak, were examined on an automatic
biochemical analyzer A15 (Biosystems, Spain). Biochemical results of zhabe type horses were close
to the established normal indicators. The levels of enzymes of the hepatobiliary system (aspartate
amintransferase, alkaline phosphatase), triglyceride content in horses of the zhabe type were 3-5
times higher than normal. Lower concentrations of albumin and zinc were found (22.22+3.67 g/
and 4.86+1.49 mmol/l, respectively), as well as creatinine concentrations within the lower normal
values (77.84+14.19 mmol/L). Therefore, reference intervals of biochemical blood parameters
(albumins, total protein, urea, uric acid, cholesterol, creatinine, bilirubin, triglycerides, glucose,
calcium, phosphorus, magnesium, iron, zinc, alkaline phosphatase, alanine amintransferase and
aspartate amintransferase) were determined for the zhabe type horse in the conditions of the
Southern region of the Republic of Kazakhstan, typical for the normal course of metabolic processes
in the body.

Key words: biochemical parameters, blood, serum, zhabe type horses, reference values,
intervals, mineral metabolism.

Introduction

Meat and milk horse breeding in the republic is represented mainly by zhabe (more than 34.0%
of the total number of horses in Kazakhstan), which are bred in all regions of the country. The priority
of herd horse breeding in Kazakhstan is determined by the presence of large natural pastures in areas
remote from large settlements, where there is an unlimited potential for obtaining high quality,
horsemeat and koumiss in conditions of low-cost production. Zhabe type Kazakh breed horses were
formed on the territory of Kazakhstan by natural selection under the influence of a harsh climate for
many years. Zhabe differ from most Kazakh horses in high live weight and relatively large
measurements (Fig. 1).
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Figure 1 - Karak stallion of the zhabe type Kazakh horse breed

In recent years, in the horse breeding of the Republic of Kazakhstan, the name “zhabe” has
been adapted for this type [1-3]. The Kazakh horse is polytypic: in the eastern region it is close to
the Mongolian horse, in the southern and southwestern regions to the Adaev horse, in Central
Kazakhstan to the steppe Kazakh horse (Fig. 2) [4]. Zhabe type Kazakh horses have a big head with
massive jowls, a developed powerful dental system and chewing muscles, which allows horses to
chew the coarse vegetation that they feed on. The neck of horses is fleshy and short, stallions have a
large fat layer, where a kind of nutrients “reserve” accumulates. Zhabe horses have a long and deep
torso, which is associated with a voluminous digestive tract adapted to the metabolizing of fiber feed.
Legs bony, strong, with short but thick fetlocks; these fetlocks protect the horse legs from injury
during the winter period. Covering hair (coat), mane and tail are well developed. Under favorable
pasture conditions, Zhabe horses accumulate large amounts of fat underneath the skin and inside the
abdomen (on the internal organs), these reserves are gradually spent to compensate for the lack of
forage in winter or drying of pasture vegetation during the summer. The genetic potential of zhabe
mares for live weight reaches approximately 485 kg, and stallions - 520 kg, which indicates the
possibility of their further improvement on this economically useful trait [3].

Their adaptive characteristics in relation to the conditions of the breeding area deserve high
attention. Stallions of this type have proven themselves as excellent improvers of local herd horses
of a productive direction in a wide variety of natural conditions from the desert to northern latitudes.
While the realities of the modern world where market relations dominate and only the highest quality
products are in demand, it is necessary to take measures to improve livestock products and become
competitive in the domestic and foreign markets. To do this, it is require to conduct breeding work
on a scientific basis using advanced technologies for care, maintenance, feeding and taking into
account the breed, productive characteristics and environmental and climatic conditions of animal
breeding. [4].
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Figure 2 - Zhabe type Kazakh horse [4].

Thus, previous research on zhabe horses has focused on conservation of breed, characterization
of genetic diversity, and study of meat productivity along with morphological and biochemical
parameters [5-6]. Studies of blood in herd horse breeding, in scientific and practical terms, are given
due attention, since by studying its composition one can most deeply understand the features of the
interior of animals and the biological essence of the ongoing processes. The conducted research
allowed to identify the main characteristics for the zhabe type Kazakh horses [7-11]. The study of
reference intervals for existing zhabe type Kazakh horses will help improve the management and
maintenance of their populations. Therefore, the purpose of this study was to determine the reference
biochemical parameters of blood for the zhabe type horse in the conditions of the Southern region of
the Republic of Kazakhstan, typical for the normal course of metabolic processes in the body.

Materials and methods

During the study, zhabe type horses were kept in the “Kalka” peasant farm of the Zhambyl
region, Shu area, Baluan Sholak rural district (Republic of Kazakhstan). The study included 50
clinically healthy adult horses (40 mares and 10 stallions). The age of the horses ranged from 3 to 8
years. Blood samples was collected from the jugular vein in the morning for one day in August 2021.
Sampling was carried out in accordance with the requirements of "On approval of the Rules for
sampling moved (transported) objects and biological material™, Order of the Minister of Agriculture
of the Republic of Kazakhstan dated April 30, 2015, Ne 7-1/393.

Determination of the biochemical parameters in horse blood serum was carried out on an
automatic analyzer A15 (Biosystems, Spain) using reagent kits from Biosystems (Spain). The
concentration of albumin, total protein, urea, uric acid, creatinine, bilirubin, cholesterol,
triglycerides, glucose, minerals (calcium, phosphorus, magnesium, iron and zinc), activity of ALP
(alkaline phosphatase) and transamination enzymes ALT (alanine aminotransferase) / AST (aspartate
aminotransferase) were determined in horse blood serum.
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Reference ranges of biochemical parameters with depending on the nature of the data
distribution during processing of the study results, were determined by parametric or non-parametric
methods of calculation using the Microsoft Excel 2013 application program [12].

The normality of data distribution was assessed using Shapiro-Wilk test; parameters with non-
normal distribution were normalized by the Box-Cox transformation [12-13]. The blood profile was
compared with reported control values for horses of foreign breeds [14-17] as an international
standard as there were no previous reports of blood biochemical analyzes for zhabe type horses with
a registered data.

Results and Discussion

In this study we established biochemical reference values for Zhabe horses and evaluated them
in the context of known reference values for other breeds horses in general.

This is the probably more full set of reference interval data reviewed for the Zhabe horse under
these conditions, although other studies have assessed the biochemical characteristics of horse blood
using study animals from distinct populations from around the world.

The experiments result demonstrated that the reference intervals of biochemical parameters in
blood of zhabe type horses were corresponded to the normal course of the processes of all types of
metabolism in the body of the animal. The data obtained will allow for effective biological correction
of the functional state of organs.

The biochemical parameters determined in this study are shown in Table 1. No differences in
blood biochemical data between the two sex groups (mares and stallions) were found.

Table 1 - Reference values of biochemical parameters of zhabe type horses

Parameters Zhabe type Kazakh horse (n=50) l\:?r:i??l
1 2 3
Albumin (g/l) 22,22+3,67 (14,89-29,56) 25-38
Alkaline Phosphatase (U/L) 622,63+224,25 (174,14- 70-227
1071,12)

Alanine aminotransferase (U/L) 12,34+4,18 (3,95-20,66) 2.7-21
Aspartate aminotransferase (U/L) 337,8+50,68 (236,44-439,16) 116-287
Bilirubin total (wmol/L) 10,08+4,49 (1,10-19,06) 5.4-51
Calcium (mmol/L) 2,7+0,23 (2,25-3,16) 2.6-3.3
Cholesterol (mmol/L) 2,59+0,26 (2,07-3,1) 1.8-3.7
Creatinine (umol/L) 77,84+14,19 (49,46-106,22) 77-175
Glucose (mmol/L) 4,96+1,13 (2,69-7,23) 3.5-6.3
Iron (umol/L) 19,84+5,73 (8,37-31,3) 13-23
Magnesium (mmol/L) 1,02+0,13 (0,76-1,27) 0.7-1.1
Phosphorus (mmol/L) 1,65+0,21 (1,23-2,07) 0.7-1.7
Total protein (g/L) 77,27+7,44 (62,38-92,16) 57-79
Triglycerides (mmol/L) 1,16+0,21 (0,75-1,57) 0.1-0.4
Urea (mmol/L) 4,84+0,75 (3,34-6,34) 3.7-8.8
Uric acid (umol/L) 73,82+17,39 (39,04-108,61) 59-95
Zinc (umol/L) 4,86+1,49 (1,87-7,84) 6.3-12 [15]

Data are expressed as mean £2 standard deviation (2SD) or intervals. Mean ranges from —
2SD to +2SD are indicated in parentheses, alkaline phosphatase, total bilirubin, aspartate
aminotransferase, magnesium and zinc ranges are calculated from normalized data using the
Box-Cox transformation [12]. These limits of the norm are indicated according to reference
materials [14-17].
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The reference ranges of these parameters in zhabe type horses were almost within the normal
range (Table 1). The concentrations of urea and uric acid of the zhabe type horses (4.84+0.75 mmol/L
and 73.82+17.39 umol/L, respectively) were within physiological norm, with the exception of
albumin (22.22+3.67 g/L) (Table 1). A decrease in aloumin shows a lack of protein at the initial
stage, and at first it is compensated by an increase in the amount of globulins [10-11]. However, in
our studies, the level of total protein is within the normal range, and small differences in indicators
can be explained by different conditions of animal management and feeding, including the
physiological characteristics of the breed [18-19].

The activity of aspartate aminotransferase (AST) was slightly higher in zhabe horses than the
physiological norm. An increase in the activity of alkaline phosphatase (ALP) in the entire group of
animals by 3-5 times was established. To find out the reason for the higher activity of alkaline
phosphatase, it is necessary to determine the activity of gamma-glutamyl transpeptidase to exclude
the pathology of bone tissue and liver. However, the reason for the somewhat higher levels of AST
and ALP in zhabe horses is unclear, perhaps due to the high fat concentration in the feed.

Serum creatinine in zhabe horses was in the lower range, and serum levels may reflect muscle
mass and daily exercise in small pastures.

Lipid metabolism is controlled in the blood by the concentrations of total lipids, total
cholesterol, low and high density cholesterol, triglycerides. Table 1 shows ranges of cholesterol and
triglyceride reference values. The cholesterol concentration was 2,59+0,26 mmol/L, which
corresponded to the normal limits. The levels of triglycerides (TG) in zhabe horses amounted to 1,16
+ 0.21 mmol/L, which exceeds the established norms by 2,9 times. A higher TG suggests a negative
energy balance. However, most of the animals were of moderate body weight and were not
overweight or malnourished.

To determine the balance of energy rations, it is necessary to assess the level of glucose, with
a lack of which the animal's body seeks to compensate for the energy deficit by fat consupmtion. In
this study, glucose levels corresponded to the normal limits (4.96+1.13 mmol/L).

The usefulness of the mineral nutrition of horses depends on the serum concentration of
calcium, phosphorus, magnesium, iron and zinc (Table 1). The concentration of mineral elements is
in the range of normal values. The exception was zinc with a content of 4,86 + 1,49 mmol/L, which
is 0.7 times lower than normal.

Thus, comparing the obtained results with the published reference intervals for biochemical
parameters of horse blood, no significant contradictions were revealed. It is difficult to determine
whether the differences point to a specific characteristic of the zhabe horse because the biochemical
parameters in blood of horses depends on various factors, including sex, age, season, breed, and area.
[20-23]. These results confirm that it is necessary to create intra-assay databases of reference ranges,
and the obtained values can be influenced by a number of factors - breed, housing and feeding
conditions, climatic features. Thus, the acquisition of data will allow for a retrospective analysis of
large data, obtained from intact animals and kept in equal conditions using the same analytical
methods. This discussion also highlights the importance of using current and recent reference
intervals for clinical assessment of veterinary cases.

Conclusions

The serum blood samples of zhabe type Kazakh horses breed, the reference intervals of
biochemical parameters characteristic of the normal course of metabolic processes in the body were
studied in the Southern region of the Republic of Kazakhstan. Differences in blood biochemical data
between the two sex groups (mares and stallions) were not found. The reference ranges of these
parameters in zhabe type horses were almost within the normal range. The concentrations of urea
and uric acid in zhabe type horses (4,84+0,75 mmol/L and 73,82+17,39 umol/L, respectively) were
within physiological norm, with the exception of albumin (22,22+3,67 g/L). The activity of aspartate
aminotransferase (AST) was slightly higher than the physiological norm in zhabe type horses. It was
also established that an increase in the activity of alkaline phosphatase (ALP) in the entire group of
animals by 3-5 times. The levels of triglycerides (TG) in zhabe type horses amounted to 1,16 + 0,21
mmol/L, which exceeds the established normal ranges by 2.9 times. The concentration of mineral
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elements is within the range of normal values. The exception was zinc with concentration of
4,86+1,49 umol/L, which is 0.7 times lower than normal range.

The analysis of reference intervals using the classical approach in comparison with the
indicated data in the literature revealed the comparability of their values, which can be considered
additional confirmation of the satisfaction of our results.

The calculated reference intervals of blood biochemical parameters characterizing the normal
course of protein, lipid-carbohydrate, mineral metabolism in the body of zhabe type horses will allow
preventing alimentary disorders and correcting the functional state of the body.

The obtained results enabled the establishment of biochemical reference values in the blood of
Zhabe horses that will in turn support clinical diagnosis and further research into horse physiology.
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KA3AKCTAH PECIYBJIUKACBIHBIH OHTYCTIK OBJIbICBIHJAFBI JKABE
TUOTHJAETT KA3AK KBIIKBICBIHBIH KAH BHOXUMMSIIBIK
MMAPAMETPJIEPIHIH PE@EHLUSLIBIK MOHIEPI

Anoamna

Makanaga Ka3akThIH JKaObl THII >KBUIKBI TYKBIMBIHBIH OHMOXMMHSIIBIK KOPCETKIIITEPiHIH
pedepeHcTiKk MoHAEpiH 3epTTey aepekTepi kepcetiired. XKamObut obnbicel, Ly aynansi, banyan
[omak aysu1aBIK OKpyTiHIAE OpHATAacKaH "Kanka" mapya KoKaabIFbIHIA €PKiH KalbUTBIM/IA OCKEH,
JeH1 cay TOJBIK >keTiiareH 50 Oac »kaObl TUII KBUIKbI TYKBIMBIHBIH OHelepi MEH aifbIpiapbIHaH,
ATAJIOH/Bl OMOXMMHUSIIBIK KepceTkimTepai amy yuria AlS (Biosystems, Mcmanus) aBTOMAaTThI
OMOXMMHUSUIBIK ~aHAIM3aTOPbIHAA KaH yiaruviepi 3eprrengi. KaObl THINTI  KBIIKBLIAPBIHBIH
OMOXWMISUTBIK ~ HOTHDKENepi  OCNTUICHTeH  KAJIBINTBI  KOPCETKIIITEepre  JKakblH  OOJIJIBL.
emaToOnmuapablk  Kyide (QepMeHTTepiHiH JeHreii (acmapraramMmuHOTpaHcdepasa, cinTim
docdaraza), TpUTIHLEPUATEPIIH MOIIEP] KaObl TUNTI KBUIKbIJIAPAA, KAJIBIIBITH KaFaanaan 3-5
ece JKOoFapbl 00Ibl. ATEOYMUH MEH MBIPBIIITHIH HEFYPIIBIM TOMEH KOHIIEHTPAIIUSCH! aHBIKTAJIIbI
(twicinme 22,22+3,67 1/ xoHe 4,86+1,49 MKMONB/T), COHIal-aK KpeaTHHUH KOHIICHTPAIUSCHI
KQJIBINTHl JKaraaablH ToMeHri MoHiHne (77,84+14,19 mxMonw/n) asbikTanael. Ockuiaiiiia,
Kazakcran PecnyOnukaceiablH OHTYCTIK ©HIpI KaFgailbiHAa »KaObl THUITI O KBIIKbUIAPIBIH
OpraHu3MJIETl 3aT ajaMacy IMPOIECTePIHIH KaJBIThl JKYPYlHE TOH, KAHHBIH OWOXUMHUSIIBIK
pedepeHTiK apaiblK KepceTKimTepi (anp0yMUHAEp, KalIbl aKybl3, MOUEBUHA, HECEM KBIIIKBIIBI,
KpeaTUHUH, OWiIMpyOWH, XOJECTepUH, TPUTIIMLEPUITED, TIIOK03a, Kajblui, ¢ochop, mMarHuii,
TeMip, MBIpbII, cinTull (ocdaraza, amaHMHaMUHTpaHc]epasa KoHe acmapTaTaMUHTpaHcdepasa)
AHBIKTAJIIBL.

Kinm co30ep: OUOXUMUSUIBIK KOpCETKIIITep, KaH, capbicy, JKabGe THUNOTI >KbUIKbUIAD,
AHBIKTAMAJIBIK MOHJIEP, MHTEpBAJIIAp, MUHEPAJIBI 3aT ajiMacy.

A.C. Kanvikosa®, III.H. Kacvoimbexosa*?, A.H. Baiicanapoe®, A.O. Hoadynnaeea ?
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Anmamet, Kazaxcman, kasymbekova-s@mail.ru*, akerke.ibadullayeva@gmail.com

3 TOO «Kazaxcxuii HUH scugomuosodcmea u Kopmonpouszeoocmeay, Aimamol, Kasaxcman,
asad_077@mail.ru

PE®EPEHTHBIE 3HAUYEHUS BUOXUMHNYECKHUX NOKA3ATEJIEN KPOBH 1151
KA3AXCKOM JIOIIAJA TUIIA )KABE B I0JKHOM PETMOHE PECITYBJIMKH
KA3AXCTAH

Annomauus

B crathe mpezacTaBieHbl JaHHBIE UCCIIEIOBAHUM pePEpEeHCHBIX 3HAUYEHUN OMOXMMHUYECKUX
nokasareneit Kazaxckoii mopobl nomasei tui xabe. J[i1s monydeHus STaTOHHBIX OMOXUMHYECKUX
MokazaTenel ObUTM HCCIeJOBaHbl HAa aBTOMATHYECKOM OMOXMMHUYECKOM aHanmu3atope AlS
(Biosystems, Mcnanust) 00Opasiisl 1eJIbHOM KPOBH 50 KIIMHUYECKH 370POBBIX B3POCIIBIX JIOIIA IEH THIT
’Kabe oboux mosioB, BhIpanuBaeMbix Ha BoinbHOM Bbinace KX «Kamka» JXamObiickoi oOmacTw,
UYyiickoro paiiona, c.o. bamyan Illonak. buoxumuueckue pesynbraThl y jomraneii XKabe Obuim
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ONMM3KM K YCTAaHOBJICHHBIM HOPMAJBbHBIM IIOKa3aTeNsiM. YPOBHU (EPMEHTOB TeMaTOOMIHAPHOM
cUCTeMBI (acmapraraMuHOTpacH(pepas3a, menounas (ocdarasa), CoAepKaHUS TPUTIUICPUIOB Yy
Jonraei Tur xabe ObUTH BBIIE HOPMBI 3-5 pa3. beiin ycTaHoBIIeHBI 00JIee HU3KHE KOHIICHTPAIUH
anpOymuHa u mwHKA (22,22+3,67 1v/m1 u 4,86£1,49 MKMOIB/J, COOTBETCTBEHHO), a TaKXKe
KOHIICHTpAIlUK KpEeaTHHUHA B MPeesIax HIKHUX 3HaueHUu HopMHI (77,84+14,19 mxmons/in). Takum
oOpa3om, ObUTH oOmpeAenieHbl pedepPEeHCHbIC HHTEPBAIBl OMOXUMHUYECKHX I[TOKa3aTele KpOBU
(anpOymMHuHOB, O0OIIEro Oeika, MOYEBHHBI, MOYEBOH KHCIIOTHI, XOJIECTEPHHA, KpEaTWHUHA,
OmnMpyOrHA, TPUTIUICPUIOB, TIIFOKO3bI, KablUs, hocdopa, MarHus, xkene3a, IIUHKA, MIeTOYHOMI
docdaraspl, amaHuHaMUHTpaHChEpa3bl U acmapTaTaMUHTpaHcepasbl) IS JIOMAA THI kabe B
ycnoBusix FOxHoro pernona PecnyOnmuku Kaszaxcran, xapakTepHBIX Ui HOPMAIbHOTO TEYCHHS
OOMEHHBIX TPOIIECCOB B OPraHU3ME.

Knioueevle cnosa: 6MOXMMUYECKHE IOKa3aTeId, KPOBb, CHIBOPOTKA, Jiomanu Tum JKabe,
pedepeHCHbIC 3HaYCHNU s, HHTEPBAJIbl, MUHEPAJIbHBII OOMEH.

MPHTHM 68.39.13 DOI https://doi.org/10.37884/4-2022/04
11. ][. Opkapa™, O.0. JKancepkenosa, H.T. Canovibaes
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CPABHUTEJIBHASI OHEHKA METO/IOB BbIJIEJIEHUS ITHK ITPHU SNP
IF'EHOTHIIMPOBAHUHU KPYITHOI'O POTATOI'O CKOTA

Annomayus

B crarse mpencTaBieHsl pe3yabTaThl CPABHEHUSI METOJI0OB BblJIesIeHUs MpH npoBeaeHuu SNP
reHOTUnupoBaHusi kpynHoro poraroro ckota (KPC). VYcmemHoe npoBeneHune reHOTUIIMPOBAHUS
3aBucuT oT noiydenus JJHK u3 o6pa3iioB B JOCTATOUHOM KOJIMYECTBE U Ka4eCTBE AJISi IPOBEICHUS
MOJIEKYJISIPHBIX peakiuil. B paboTe npuMeHsIMCh TpU METO/1a IKCTPAKIIMKY HYKIEMHOBBIX KHUCIIOT.
Metoauka BbIIENEHUS C UCIOIb30BaHNEM KoMMepueckoro Habopa PureLink Genomic DNA Mini
Kit (Thermo Fisher Scientific, USA) moka3zaga HauOOJBIIYIO CTEMEHb BBIXOAA M YHUCTOTHI
HyKJIeMHOBBIX KucaoT. [Ipu Beiaenennn JJHK u3 Bonmocaneix nykouny KPC naGopom PureLink
Genomic DNA Mini Kit cpennsas konuentpauus JHK B o6pasmax cocraBuma 151,78 Hr/mki,
n3pneuenune JIHK kommnexrom «/JHK-cop0-B» cocraBuna 21,51 Hr/mMxi1 u GpeHON-X710pohOpMHBIH
MeTosl coorBercTBOBan 175,08 Hr/mkin. OkcrparupoBanHble JIHK KUBOTHBIX B jJanbpHeiIieMm
MCMOJNB30BATIM Ui MpoBeaeHus reHotunupoBaHuss SNP MeTonoM. BoJbIIMHCTBO OLIEHEHHBIX
METO/IOB IKCTPAKIIMH TTO3BOJIMIIA aMIUTH(PHUITMPOBaTh 3HaunTeapHoe KoiaundectBo JJHK. Pesynbrarh:
TeHOTUIIMPOBaHMs B 00pa3iax BbleneHHbIX ¢ npuMeHeHneM PureLink Genomic DNA Mini Kit o
CPaBHEHHUIO ¢ OCTaJIbHbIMH oOpa3uamu nokazanu 100 % ammnudukanuio npoaykros. M3 meTonos,
IPOTECTUPOBAHHBIX B ITOM HCCIEIOBAaHMM, HKCTPAKIUs JaHHBIM HabopoMm Oblia Hambosee
3¢ (deKTUBHOMN ¢ TOUKH 3peHHs JanbHelero ooHapyxenus JJHK.

Knroueswle cnosa: svioenenue, cenomunuposanue, /JHK, scusomnosoocmeo, memoosi, SNP,
KPYRHbIU pO2Amblil CKOM.

Beeoenue

B Pecnyomuke KazaxcraH yBenMYeHHE TMPOHM3BOACTBA MPOAYKIIUU >KUBOTHOBOJCTBA
CTaHOBSTCS Bce Oosiee CIOKHBIMH M MacITaOHbIMH. B HacTosiimee Bpemsi MHorHe Xxo3siiictBa PK
3aBO3ST M3-3a pyOeka IUIEMEHHBIX >KMBOTHBIX IS Pa3BEICHUS W YIYYIICHUS IMPOTYyKTHUBHBIX
KauecTB CYIIECTBYIOUIMX MOpoJ. UToObl ompeAenuTh BBICOKOIPOIYKTHUBHBIE KauecTBa JYUIIMX
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MOPOJ] ’KUBOTHBIX, HEOOXOMMO BBISIBUTh UX F€HETUYECKUH MOTEHLMAI, UCIIOJIb3Ys ONpeaeIEHHbIE
MmeTobl [1-4].

B pemenun 3TOro BONpOCAa 3HAYMUTEIBHYIO M BCEBO3PACTAIOUIYIO pOJIb WIPAIOT HOBBIE
MOJIEKYJISIPHO-TEHETUUECKHE METO/bl MCCIEN0BAaHUN, KOTOPbIE MOTYT INPUHLMIINWAIBLHO W3MEHUTH
IIOAXOJbl K PaHHEMY IPOTHO3UPOBAHUIO HE TOJBKO NPOAYKTHBHBIX KadyeCTB XUBOTHBIX, HO H
JMArHOCTUKE HACJIE/ICTBEHHBIX 3a00JieBaHmil [5].

B MupoBoil mpakTuUKe I INOATBEPXKACHHSA IUIEMEHHOM IPUHANICKHOCTH HCIOJB3YIOT
COBPEMEHHBIE I€HETUYECKHE METO/bl, OCHOBaHHbIe Ha aHanu3e /JJHK xuBotHOro. Mcnons3zoBanue
metoa0B JIHK-reHoTunpoBanus no3BosisieT IpOBOAUTE OTOOP KUBOTHBIX JK€JIAaTEIbHBIX TCHOTHIIOB
U KOPPEKTHPOBKY  MpOrpaMM  pa3BeleHHs  MOJOJHSIKAa C  [elblo  (OpPMHPOBAHHUSA
BBICOKOIIPOJYKTUBHOT'O, T€HETUYECKH OJHOPOIHOIO, O3J0POBIEHHOIO IOr0JOBbS IUIEMEHHOIO
ckora [6-8].

OnpeneneHne MPOUCXOXKACHUA IUIEMEHHBIX JKHBOTHBIX C IOCJHEIYIOIIEH BblIAYed
reHeTuyeckoro nacnopra B PecriyOnuke KazaxcTan ocyIiecTBiIseTCsl IO T€HETUYECKUM MapKepam.
J1st TeCTUPOBAHUS IPOUCXOXKICHUSI KpyIHOro poraroro ckota (KPC) mexxayHapoaHbIM 00IEeCTBOM
reHeTuk XUBOTHBIX (ISAG) pekoMeHJOBaHbI METOJ/bl, OCHOBAHHbIE HA MHUKPOCATEJUIMTHBIX
Mmapkepax (STR) u mapkepax ogHoHyKI€O0THIHOTO TToiuMopduzma (SNP).

STR meron B TeueHHWE NBYX IECATHICTHHA CUUTAICS OCHOBHBIM IPH TE€HOTUITUPOBAHHU
KUBOTHBIX. OJHAKO, CYIIECTBEHHBIM HEIOCTATKOM [JAaHHOTO METOJAA SABJIAETCA IOIPEUIHOCTh B
YHCICHHOCTH YKHUBOTHBIX C JIOKHBIMHU POJICTBEHHBIMH CBSA3SIMHU, KOTOpas goxoaut a0 30% [10].

B Hacrosimee BpeMs Bce MHPOBOE COOOIIECTBO, 3aHMMAIOLIMECS PAa3BUTHEM IUIEMEHHBIX
KUBOTHBIX IIEPEXOIUT Ha HcciaenoBanus ¢ npuMeHeHneM SNP-mapkepos. [Ipeumymecrsa SNP no
cpaBHeHHI0 ¢ STR 3axmouarorcs B HM3KOM 4acTOTE MyTalMi, BBICOKOM TOYHOCTH M KadecTBE
TEHOTUIIMPOBAHUS, a TaKXe LIMPOKOE pacrpocTpaHeHue B reHome. SNP crnocoOHbl obecrneuuTs
Ooyee MIMPOKUN OXBAT TreHOMa MO cpaBHeHUI0O ¢ STR u MoOryr OBITH HCHOJB30BaHBI ISt
UCCJIEIOBaHMs KaK HENTPaIbHBIX T'€HOB, TaK U T'€HOB, HAXOJAIIMXCS MO/ CEJIEKTUBHBIM JaBICHUEM
[11,12].

Ha cerogusiminuii nens B PK nons miemennoro norosiosest KPC yBenuuunacek Ha 12,5 %, 3a
CUET 3aB03a [JIEMEHHOT'O TIOT0JIOBBS 3apyOEKHOMN CENIEKIINH.

I'ocynapcTBeHHass NMOAJEP)KKA IUIEMEHHOIO XHUBOTHOBOJACTBA OCYILECTBISIETCS KakK 4epe3
MEXaHM3MBbl KPEIUTOBAHUS Ha JIbFOTHBIX YCIIOBUSAX, TaK M yepe3 cyocunuposanue. [Ipu stom
cyOcuaupyeTcss CTOMMOCTh KaK NMPUOOPETEHHOTO OTEYEeCTBEHHOIO, TaK M 3apy0eXHOro CKOTa.
Wmnopt TOBapHOro M IJIEMEHHOIO CKOTa NpeJHa3HadeH Juid OO0ecHedyeHus CKOTOM
pacLmpsIoLierocs Kjiacca MeJIKUX U CpeHUX GpepMepoB cemeitHoro tTuna. CBeieHus M0 )KUBOTHBIM
3aHOCSITCSI B TOCYJApCTBEHHYIO KOMIBIOTEpHYIO 0a3zy «lneHTudukanus ceabCKoX03sIiCTBEHHbBIX
KHUBOTHBIX». IeHTUDUKAIHS CENTbCKOXO03HCTBEHHBIX )KUBOTHBIX SBIISIETCS HEOTHEMIIEMOM YaCThIO
B KMBOTHOBOJICTBE, OT KOTOpPOM 3aBHCHUT pa3BUTHE OTpacid M SBIAETCS OIHUM HU3 YCIOBHM
CcyOCUIUpPOBaHMS, a TAKXKe JOMyCcKa MPOAYKIMU HAa PHIHKU Pa3BUTHIX CTPaH MUpA.

B Pecnyb6nmke Kazaxcran wuccienoBaHUSMH IO TOATBEPXKICHUIO IUIEMEHHOTO CTaTyca
KUBOTHOT'O, COBPEMEHHBIM MeTo10M SNP renorunupoBanus, 3anumaercsa Kazaxcrancko-AnoHckuii
nHHoBaMoHHbIM 1eHTp (KAML) mpu Kazaxckom HalnMOHAJIbHOM arpapHOM HCCIEI0BaTEIbCKOM
yHHUBepcuteTe. YHUBeEpcuTeT ¢ 2017 roga sBaseTCs MHCTUTYLMOHAIBHBIM uiieHOM ISAG (Nel134652)
n akkpemutoBan 1o ['OCT ISO/IEC 17025-2019 nns mpoBeneHHs] HCCICIOBAHUNM  TI0O
resotunupoBanuto KPC SNP metonom. Yuactue KANUL] B Mexx1yHapOIHBIX CPAaBHUTEIBHBIX TECTAX
ISAG no renotunmpoBannio KPC mokazano abCcoMOTHYI0 TOYHOCTH MPOBOIUMBIX HCCIETOBAHUI
(97-99%).

B cootBercTBum ¢ 3akonom Pecy6nuku Kazaxcran «O rmieMeHHOM >KHBOTHOBOICTBE» Ne 278
ot 9 utonsg 1998 rona (c U3MEHEHUSIMU U JIONIOJTHEHUIMU 110 cocTosiHuo Ha 01.07.2021 r.) npu3Hanue
IUVIEMEHHOTO CTATyCa, CYUTACTCA INPU HAIUYMHM IUIEMEHHOIO CBHUJAETEIbCTBA M I'€HETHYECKOTO
cepTH(HKaATa KUBOTHOTO, BBIIAHHOTO aKKPEAUTOBAHHOM JabopaTopuei.

[lenbt0o MaHHOTO WCCIAEOOBAHMS SIBJISIETCS CpPaBHUTENbHbIA aHanmu3 skcTpakuuu JIHK wu3
BostocsHbIX JykoBull KPC mia renotunupoBanust SNP MeTonom, onpeaenenue 3QpQeKTHBHOCTH.
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Mamepuanvt u memoowl ucciedo6anus

HccnenoBanust ObUIM TpOBeNEHBI B Jabopatopun «3ejeHas OMOTEXHOIOTHS M KIETOYHas
umwkenepus» (JI3buKM) KAWL KasHAWNY. Jlabopatopus ¢ 2017 roma oka3bIBaeT yCIyTH
PecnyOonukanckum [lneMeHHBIM majaTaM MO TMOATBEP)KICHUIO TPOMCXOXICHUS JXKUBOTHBIX. B
pabote uccnenoBaiu 23 06pasiia BOIOCAHBIX JTYKOBHUIL KPYITHOTO pOTaToro CKoTa.

JlocTaBneHHbIE B 1a00paTOPHIO 00Pa3IIbl OIBEPrajIicCh MPOOOIIOATOTOBKE: IyTEM IPOMBIBKU
B 70% criupTe, CyIIKe U OTAEIEHUEM BOJIOCSHBIX JIYKOBUI] B poObupku. B xoze uccrienopanuii Obuiu
pa3paboTansl napametpsl Beiaenenus JJHK u3 Bonocsubix mykosuil. s monyuenust renomuoi JJHK
HCIIOJIB30BAIMCH TPH METOA BhIACIEHH: KomMepueckuM Habopom PureLink Genomic DNA Mini
Kit [9] ¢ mogudukamnueii, kommepueckum komiuiektroM «IHK-cop6-B» u kinaccuueckum denol-
XJIOPO(OPMHBIM METO/IOM.

Kommepueckuit nabop PureLink Genomic DNA Mini Kit (Thermo Fisher Scientific, USA).
JIHK u3 00pasuoB BBLAETSUIM COTJIACHO NMPOTOKOJIY MPOM3BOAMTENS, HAMH ObUI M3MEHEH O00BEM
oydepos. [IpoOsr moaseprammck musucy B 100 M 6ydepa ¢ nmporennaszoii K 20 MK 1 moMenaauch
B Tepmoctar Ha 20 MumyT mpu 56° C. K mpo6am B mpobupkax BHocwimu 15 mkn PHKaswl,
uaKy6upoBamu 10 munyt npu 70° C. Ilo ucredenuio BpemeHu B Ipobupku BHOCHIH 200 MK
3TaHoja, nepememany Ha Boprekce u 700 MKJI MpoObI MEPEHOCUIIN B KOJIOHKY ¢ (umbTpoM. B
Te4eHUH 2 MUHYT npoObl neHTtpudyrupoamu mnpu 8000 o6/mMuH. [IpoMBIBKY MpoO MPOBOAMIH
IBaXbl, U3MEHUB 00BEM Oydepo Ha 400 MKki, mpu mepuoandeckoMm IeHTpudyrupoBanuu. B
po6KpKK BHOCHIH 50 MKJI 2IMoupyiomiero 6yhepa u HOMeaId B TePMOCTAT Ha 2 MUHYTHI TipH 70°
C, nearpudyrupoBanu B TeueHuu 60 cexyHy nmpu 13 TeIc. 00/MUH.

Kommepueckuii komnnexm «/{HK-cop6-B». Boinenenne JIHK npoBoaunu nabopom «JIHK-
cop6-B» (Poccus, MockBa), cormacHo HWHCTpYKIuH. OCHOBHOM MNpHHIMI TBEpA0(a3HOTO
BoiienieHuss HK ocHOBaH Ha nmu3nce KIIETOK, OTMBIBKaX H ajcopOiueit BeicBoboxaennoi JIHK, npu
MTOMOLIH 3KCTpaKLUU Oy(epHBIMU PACTBOPAMH.

Denon-xnopogpopmuuiii  memoo. B ocHOBe MeToAa  JIEKUT  JM3UC ~ MaTepuana
nonemwicynbdarom Harpus (SDS) u nmerpamanms OenkoB mpotewnazoir K [9]. 3arem oOpasiisl
oOpabatbiBasiu cMechio (heHo/XI0podhopM/n30aMUiIoBeIi ciupT. DeHon ynanseT u3 BoJHOU (a3l
Oenku, a XJopodopM — OocTaTKu (eHoNa, U30aMUJIOBBIM CHUPT siBisieTcs: nmeHoracutenem. JTHK
OCaKIalli C UCTIOIB30BaHNEM XOJIOAHOTO 3TaHoa u 3ateM pactBopsiiu B Tpuc-OATA (TE) Gydepe.

KauecTBeHHYI0 M KOJIMYECTBEHHYIO OLeHKY BbiaesneHHo JIHK mpoBogwimm  Ha
ciektpoporomerpe  Nano drop 2000. JIHK 10 HyKHOH KOHIGHTpaIlid pa30aBIIsif
JIEMOHU3UPOBAHHOM BOJION B COOTHOIIEHUH 1:6.

Jlnist moCTaHOBKM peakiuu reHotunupoBanus SNP-meroom Ha mpubope HIMPOKOro CreKTpa
3amaud  QuantStudiol2K Flex OpenArray neooxomumo kosmmuectso JIHK ot 0,5 mo 100
HaHorpamm/mMukponutp. Pazdasnennyro JJHK u koHLIeHTpHpOBaHHYIO peakiMOHHYI0 cMeck Master
Mix (mo 2,5 MK KaK70ro) BHOCHIM B THIOBYIO 384-nmyHounyio mactuny OpenArray®, nHa 23
oOpasna u onuH KoHTposs Master Mix ¢ nemonnsupoBannoii Bogoit. [Ipoosr JTHK BHOCHIHN B 1B
JIyHKHM THIIOBOM IIACTHHBI, KOTOPYIO TOMEIIal B poOOTH3upoBaHHYyI0 cranimio AcCUuFill™ u
3anmyckanu mnporpammy QuantStudiol2K Flex OpenArray. Bpemsi anamuza mTces 3 daca,
pe3yabTaThl BBICBEUMBAIOTCA B BuAe rpaduxa Ha skpane IIK moaximtoueHHoro k mpubopy.
Pe3ynbrarel reHOTUNIMPOBaHUS QUKCHUPYIOTCA pUbopoM, o0paboTKka MpoBoAUTCs ¢ nomoiiso [10
TagMan. Ilo OKOHYaHHMM TEHOTHUIIMPOBAHMS peE3yAbTaThbl JNaHHBIX BHocuiM B 0azy HMAC
(uHpopmanonHas aHanuTuyeckas cucrema) PK.

Pezynomamul u oocysyncoenue.

Jlis cpaBHUTENBHOTO aHaiu3a ObUIM OTOOpaHbl MPOOBI BOJIOCSHBIX JIYKOBHUI[ KPYITHOT'O
poraTroro ckota, o BoceMb 00pa3ioB u3 TpEx xo3siictB Nel, Ne 2, No 3 AnmaTtunckoil oGsacTH.
JloctaBiennble 00pa3ibl U3 xo3siicTBa Ne 1, No 2 ObL1M YUCTBIE, CyXH€, TOTJa KaK IpoObl X03sicTBa
Ne 3 conepsxanu npumecH.

[TpoBens stambl mpoOoOnoAroTOBKK Onomatepuanos, Beineawtn JJHK, ucnons3ys Tpu metona
(Tabnwuma 1).
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Taoauna 1 — KonnuectBeHHas u kauecTBeHHas oneHka BoiaenenHon [[HK KPC
Metoa BbiaesieHus, xo3siiicrea | Konnenrpauus JHK ur/mka | CootHomenue 260/280 um

Kommepueckuii Hatop 1 95,5 1,96
PureLink Genomic DNA Mini | 2 94,9 1,69
Kit, Ne 1 3 165,1 1,98
4 92,0 1,97
5 210,0 1,91
6 400,6 1,95
7 88,9 1,22
8 67,2 1,65
Kommepueckuii KOMILIEKT 9 14,1 2,06
«/IHK-cop0-B», Ne 2 10 19,10 2,63
11 26,6 2,03
12 20,1 2,85
13 14,10 3,38
14 17,9 2,75
15 31,52 2,17
16 28,6 2,08
®enou-xa0popmMublii  Metox | 17 338,10 2,39
(®PXM), Ne 3 18 147,05 2,19
19 189,85 2,02
20 44,93 2,26
21 99,05 2,02
22 338,10 2,39
23 137,44 2,83
24 106,05 2,06

KauecTtBenHnas u konuuectBeHHas onieHka BoleneHHo JIHK (Tabnuma 1) noxazana pazHuily
IIPU UCTIOJIb30BaHUM TPEX METOJIOB U BIMSIHUEM MPaBHJ 0TOOpa MpoO Ha UCCIIEe0BaHUE.

[Mpu Beigenenun JJTHK u3 Bonocsueix sykoBun, KPC nabopom PureLink Genomic DNA Mini
Kit cpennss xonuentpauuss JAHK no rpymme cocraBuna 151,78 ur/mkn, ussieuenune JIHK
komruiekToM  «JIHK-cop6-B» cocraBunma 21,51 Hr/mMkn u  ¢deHON-XJI0podOpPMHBIA  METOM
coorBeTcTBOBaN 175,08 HI/MKIL.

KauectBo uncrots! (cootHomenue 260/280 um) Beinenennor JJHK Tpemst cnocobamu takke
MoKa3ajla pa3HUIly, CTENEeHb YUCTOTHI MPOO BBIAEICHHBIX MEPBBIM METOJOM COOTBETCTBOBAN IS
MPOBEJICHUS JaTbHEUIIINX UCCIICTIOBAHUM.

B pesynbrare cpaBHMTENBHOro aHanm3a Tpé€x MmeronoB BoyaeneHus JHK wu
ANEeKTPOoOPETUUECKOTO aHaIN3a B arapo3HoM rese (pucyHok 1,2,3), Hanbomnpuryio 3pPeKTUBHOCTD
npu SNP renorunupoBanust KPC nokasan meron uzsneuenust PureLink Genomic DNA Mini Kit. B
JabHENUIINX HUCCIe0BaHUIX HAMU UCIIOJIb30BAJICS TAaHHBIA KOMIUIEKT. D (EKTUBHOCTh BBIJCIEHUS
JUHK ¢ ucnonszoBanuem Habopa «/{HK-cop6-B» okazanack HauMeHbIIeH, YTO BO3MOKHO CBS3aHO C
MOTEPSIMU TIPU MHOTOKPATHOM IepeHoce XKUAKuX (a3 B HOBble MpoOupku. HecMoTps Ha TO, 4TO
Metoag @XM naér xopoumii pe3yabTaT, OH MaJIO MPUTOAEH Il UCIOJIBb30BaHUS B JIAOOPaTOPHOU
IMarHOCTHKE, U3-3a TPYJ0EMKOCTH METO/Ia, a TAK)KE M3-3a TOKCUYHOCTH UCIIOJIb3yEMbIX PEareHTOB.
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Pucynok 1 — Dnexrpodoperpamma JIHK, Beinenennpix metogom Ne 1.

Pucynoxk 2 — Dnexkrpodoperpamma JJHK, Borenennsie Mmetomom Ne 2.

Pucynok 3 — Dnexrpodoperpamma JIHK, BeienenHbix meroom Ne 3.

ITpu renorunuposanuu no 120 SNP mapkepam JIHK KPC BhimenepeuncieHHbIX XO03sHCTB
(pucyHok 4) BHIHO, 4YTO HauWOONBIIMKA MpoueHT amiupukanuu npoayktoB (100 %) mnpu
MIOATBEPKIEHUH MPOMCXO0KEHUS JKUBOTHBIX 1T0Ka3an meroA BoaeneHus JJHK Nel. Mcnonb3oBanue
Metoqa No2 mokasajia 4yTh MEHBIIHME 3HAYEHUs, U elle MeHblIe nociaeaauii mertoa Ned. B memnom
METOAMKA BBIJCIEHUS OKa3blBaeT OOJBIIYI0O 3HAYMMOCTh Ha pe3yiabTaTbl NpU IPOBEIACHUU
T€HOTUIIUPOBAHUS, HO BCE JK€, MOJYYEHHbIE NAHHBIE BIIOJHE JOCTATOYHBI I MOJATBEPKICHUS
POJICTBA y UCCIIEOBAaHHBIX )KUBOTHBIX.
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Flag Summary Assays T Experiments W
# [] Sample ID Sample Call Rate! %8 Rox Nt WTe ¥ &) e &
1 1 100% [=] i i i 1 i i i
2 2 100% [] 0 0 0 0 0 0 0
3 3 100% [] 0 0 0 1 0 0 0
4 4 100% [] 0 0 0 0 0 0 0
5 5 100% [] 0 0 0 2 0 0 0
6 6 100% [] i i i 0 i 0 i
7 7 100% [=] 0 0 0 3 0 0 0
8 8 100% [=] 0 0 0 0 0 0 0
9 9 06.7% =] 0 0 0 5 0 0 0
10 10 96.7% [=] i i i 4 i il i
11 1 95.8% [] 0 0 0 6| 0 0 0
12 12 95.8% [] 0 0 0 4 0 0 0
13 13 94.2% (@ 0 0 0 4 0 [i [i
14 14 94,2% ] 0 0 0 6| 0 0 0
15 15 91.7% [] i i i 10 i 0 i
16 16 80.2%| @ 3 i i 15 i 0 i
17 17 85.8%| @ 0 0 0 15 0 0 0
18 18 83.3%| @ 4 0 0 17 0 0 0
19 19 73.3% @ 9 i i 17 i il i
20 20 85.8%| @ i i i 23 i i i
21 21 85.8% @ 0 0 0 20 0 0 0
22 22 83.3% @ 0 0 0 25 0 0 0
23 23 93.3% ] 0 0 0 8 0 0 0
24 K 0.0% @& 0 0 0 0 i i 0

Pucynok 4 — Pesynbratel SNP renorunuposanus KPC, meron: Nel (1-8 sample), Ne2 (9-15
sample), Ne3 (16-23 sample), OtpurarensHbiit KOHTpOIb (24 sample)

Buvieoown

Takum oOpa3oM, B pe3ylbTaTe CpPaBHHUTEIBHOTO aHANIM3a OBLIO YCTAaHOBJIEHO, YTO IS
MOJTBEPKICHUS NPOMCXOXkAeHUus KHUBOTHBIX SNP meromom, Haubonee mnpuemiaemMbIM st
skerpakuuu JJHK u nposenenus peaknuu renorunuposanus KPC sBisiercs nucnons3oBanue Habopa
PureLink Genomic DNA Mini Kit, metoguka Nel. HMcrnoas30BaHue 3TOro MeTOJA IO3BOJIMIIO
BBIJIETIUTHh BBICOKOMOJIEKYJIsipHYI0 JIHK ¢ onTumanbHONM KOHLEHTpAIMEN M YUCTOTOM, YTO NAET
BO3MOKHOCTh TpoBecTH KauecTBeHHBIH SNP ananmu3. HemoctaTkoM gaHHOro MeTtoaa siBIsieTcs
noporasi crouMocTh Habopa. Mcnonbs3zoBanue Hadopa «AHK-cop6-B» u denon-xmopodopmHoro
Metoaa Juisi mnposeneHuss reHotunupoBaHus KPC wmeromom SNP  mokazana HauMeHbIIYIO
YYBCTBUTEIBHOCTb.
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IPI KAPA MAJIJIBIH, SNP TEHOTMINTEY KE3IHJE JHK OKIIAYJIAY
SJICTEPIH CAJIBICTBIPMAJIBI BAFAJIAY

Anoamna

Makasana ipi kapa ManabsiH reHotunin SNP xypri3y Ke3iHie oKIaysay 9/IiCTepiH CaabICThIPY
HOTIDKENIEpl KeNTipiireH. ['eHoTUnTeyAi COTTI XKYPri3y YIIIH JKEeTKUTIKTI MeJIep/e )KoHe carnaibl
JIHK-HbI Geuinm aiyra OaiylaHBICTBI. byl 3epTTeye HYKJIEWH KBIIIKBUIAAPBIH 06N aly yII 9aici
konaanbuael. Kommeprmsuieik Purelink Genomic DNA Mini Kit (Thermo Fisher Scientific, USA)
KOMETIMEH OOJIiI aJlbiIHFaH HYKJICHH KBIIIKBUIAAPBIHBIH OHIMIUTIIT MEH Ta3aJIbIFbIHBIH Ccanachl €H
xorapel  Oomabl. PureLink Genomic DNA Mini Kit >xubIHTBIFBIMEH 1pi Kapa MaJIblH TYK
dommkynanapeinad JIHK okmaynanran ke3ne yaruiepaeri JJHK-HbIH opraiina KOHIIGHTPAIUSCHI
151,78 ur / mxn xypanel, JJHK-cop6-B »xubiHTBEIFBIMEH 21,51 HI/MKI Kypaasl jkoHE (EHOJ-
xsopodopm aaici 175,08 ur / M kypaasl. bexin ansiaran JIHK keitinnen SNP renorunrey xyprizy
yiniH KonamaHbuiabl. Kamran omictepmen canbicThipranga PureLink Genomic DNA Mini Kit
KOMETIMEH OKIIayJIaHFaH yirijiep renoturnrey Hotmwkesnepi 100% ammmudukanusicbia kepcetti. Ochl
3epTTEY/E ChUIBLICTBIPFaH 9IICTEPIiH iTHEeH ochl )UBIHTHIKIEH JJHK-HBI sKcTpakusiiay xxoHe ofaH
opi aHBIKTAy YIIiH €H THIMIi OOJIIbI.

Kinm ce30ep: oxkmaynay, renotuntey, JIHK, man mapyamsuisirsl, ogicrep, SNP, ipi kapa mai.

Sh. D. Orkara*, O.0. Zhanserkenova, N.T. Sandybaev
NJSC "Kazakh National Agrarian Research University"”, Almaty, Kazakhstan,
chingisml@mail.ru*, orikl10@yandex.ru, nurlan.s@kaznaru.edu.kz

COMPARATIVE EVALUATION OF DNA ISOLATION METHODS IN CATTLE
SNP GENOTYPING

Abstract

The article presents the results of a comparison of isolation methods during SNP genotyping of
cattle. Successful genotyping depends on obtaining DNA from samples in sufficient quantity and
quality to carry out molecular reactions. Three methods of nucleic acid extraction were used in the
work. The method of isolation using a commercial PureLink Genomic DNA Mini Kit (Thermo Fisher
Scientific, USA) showed the highest degree of yield and purity of nucleic acids. When DNA was
isolated from the hair follicles of cattle with the PureLink Genomic DNA Mini Kit, the average DNA
concentration in the samples was 151.78 ng/ml, DNA extraction with the DNA-sorb-B kit was 21.51
ng/ml and the phenol-chloroform method corresponded to 175.08 ng/ml. The extracted animal DNA
was later used for genotyping by the SNP method. Most of the evaluated extraction methods allowed
amplification of a significant amount of DNA. The results of genotyping in samples isolated using
PureLink Genomic DNA Mini Kit compared to other samples showed 100% amplification of
products. Of the methods tested in this study, extraction with this set was the most effective in terms
of further DNA detection.

Key words: isolation, genotyping, DNA, animal husbandry, methods, SNP, cattle.
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KAHYAPJIAP KYTBIPBIFBIHA KAPCbI «<cRHABDOVAC®» BAKITUHACBIHbIH
NUMMYHOI'EHAI BEJCEHALIITTH OHAIPICTIK KAF JAUJA 3EPTTEY

Anoamna

FBIIBIME 3epTTey TaKBIPHIOBI KaHyapIap KYTHIPEIFbIHA Kapchl «Rhabdovac®y BakIMHACKHBI
MMMYHOT€H/I1 OeJICeHAUTITH OHIPICTIK JKaF/Aaii1a aHbIKTayFa apHaJIFaH.

JKyMBICTBIH HETI3ri MaKcaThl aHTHPAOHSITBIK «Rhabdovac®» BakIMHACHIHBIH UMMYHOTCH/I
KACHETIH jKaHyapJapra eHIIPICTIK ChIHAKTAp XKYPri3y apKbLIbl aHBIKTAY, BAKIIMHAHBIH UMMYHOTEH/I1
Oesceniiri aHTUPaOusIIBIK BUPYCTHIK OefiTapanTay peakusichl apKbLIbl aHTHICHEJIePIiH OHIIPiCiH
WHAYKIUsUIAY KaOineTi OOMbIHIIA CBIHAKTAH ©TKi3y OOJBIN TaObLIaIbI.

FouibiMu-3eprrey  JKYMBICBIH ~ KYprizy OapbicbiHaa «AHTUreH» FhUIBIMU-0HAIPICTIK
KOCIMOPHBIHBIH ~ Majl  IIapyamlbUIblK  (epMachlHAa  JKaHyapiap  KYTBIPBIFBIHA  KapChl
WHAKTUBAIMsJIAHFaH CYHUBIK «Rhabdovac®» BakmmHace! 4-12 alijIbIK jKacTarbl 5 0ac Koira Oip per
eruial (ceiHaK xarramachkl Ne33, 14.07.2019 ), jkoHE HOTHMIKEHI CaJbICTBIPMAJIbl aHBIKTAY YIIIH
pedepenc petinae ansiHraH «Biocan-R» Bakmmnackl 4-12 aifnblK xacTtarel 5 0ac KoWFa erifim,
OakplIay peTiH/E JIeH] cay, BaKMHAIMsuIaHOaraH 5 6ac KoM albIHbII, TOXKIpUOE XKYprizuial. 3epTrey
aNJpIHIA KOWNIapaa KYTHIPHIKKA BHPYCTHI OeHTapanTaHABIPATHIH aHTUACHENEpIiH Oap-»KOFb
anbIKTanabl. CoHmall ak, Kejecl 3epTTeyiMi3ie «AHTHTE€H» FbUIBIMHU-OHJIPICTIK KOCIMOPHBIHBIH
BUBapuiHAe UMMyHoOreHai Oencenaimiri 2,0 Xb/Ma KypalThIH «Rhabdovac®» Bakiaamen 2 - 5
ainbIK 4 utke Tepi acteiHa 1,0 cm® no3anma erimin, 12 aif iminge MMMYHOT€H/11 OEJICEeH/IUIITT BUPYCTHI
OeiiTapanTay peakIUACBIHIAAFbI THUTPI JAWHAMUKACHl 3epTTenai (cbiHaK xaTtamachl Neo29,
07.02.20205).

JKyprizinreH FHUIBIME — 3€PTTEY KYMBICHIHBIH HOTHKECIHIE KYThIPbIKKa Kapchl «Rhabdovac®»
BaKIIMHACHIH XaHyapJlapFa eHIIpICTIK XKaFjaiiia MUMMYHOTeH/ 11 OeJICeHAUIITH BUPYCThI OeiiTapanTay
PEaKIUsACH apKbLIbI AaHBIKTAJIBI.

Kinm ce30ep: scacywa ocindici, eupyc, KymulpblK, 6aKYUHAYus, anmueeH, oOetmapanmay
Peakyuscsl, UMMYHO2EHOIK.

Kipicne

byriari  KyHl 3NHM300THSIFa KAapchl  Ic-IIapanapAbl  JKOcmapiay MeH O KYPri3yIiH
TaOBICTBUIBIFBIHBIH, COHIAN-aK KYTBIPBIKTHI Y3aK Mep3iMi OakblUiay casicaTblH KaJbIITaCThIPY IbIH
KETUTl KIIMHUKAJIBIK IMarH03 KOKJIaH 0acKa, 3epTXaHaJbIK TUAarHOCTHKA 9ICTEPIMEH JINCCABUPYCTHI
YaKTbUIbI HHMKaIUs1ay 60ubin Tadbiiansl [1]. Pymbin raneivel B. baGem nen uransuasik A. Herpu
keiiinHeH baGem-Herpu nenemniri nem aTanbll KETKEH KYTHIPBIKKA MIANJBIKKAH >KaHyapAblH MU
HEHPOHIAPbIHBIH MPOTOIUIA3MAachIHAAa OONAThIH epeKIle KYpbUIbIMAbI amThl [2, 3]. ByriHri tanra
JIeH1H KYTBIPBIKIIEH KYPECTIH €H Oip TaOBbICThI TYP1 KOFaphl canaibl aHTUPAaOUSUIIBIK MTpenapaTTap/Ibl
KoJIJaHy OOJIbIN TaObLIa/Ibl.

KyThIpBIK BUPYCHIHBIH MHAKTUBALIUACKHIH 3epTTey Oaphichinaa, 0,05% GeTa-nponuonakTOMHHIH
KOHIICHTPALUACHl BUPHOH MOP(OIOTUACKIHA aliTapIIbIKTal acep eTtneiai sxoHe 0,2% KOoHIeHTpauus
OHBIH BUPYCHIHBIH INPOTEUH KAOBIFBIMEH ©3apa OpEKeTTEeCYIHE OKEeI COKTBIPaIbl, OyJ OJapibIH
¢dopmacel MeH MeniepiH Oy3yMeH Koca, BUPYC MOpPQOJOTHICHIHBIH ©3repyiHe acep eTeql.
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BaknunaneiH omM0e0an Kyprak KyJbTYpPachblHBIH HHAKTHUBAIMACHI OopTalia MMMYyHoreHaumiri 1,77
Xb/mn, cyitbik «PabukoBy» - 1,8 Xb/mi1, ain uTTep MEH MBICHIKTapFa apHAJIFaH MaMaHIaH bIPbUIFaH
npenapat «Padukan» - 2,11 Xb/mn kypaiias [4].

Berepunapusiblk ToxipuOene, COHIal-aK WHAKTHBAIMSUIAHFAH BaKIUHAIBIK mtamMmm PB-97
konganburael. Bupyc BHK-21 (C-13) skacymianapbIHbIH CYCICH3HUACBHIHAA ocipiireH. BupycToik
cycniensusira Depakpunai  TypakraHAslpreimn  petiaae 0,7-1,0% KOHIEHTpAIUsAChIHIA EHTI3II
naiiiaianbpuUIFas [S].

Tipi oncipeTiireH BakIMHA INTAMMJIAPBIHBIH KOMIILUTIr jkabaibl jkKaHyapiapla KYTBIPBIK
TYABIPYbl MYMKIH, JE€T€HMEH IHJeTKe WanasiFy a3. Kepi reHeTtmka KYTHIPbIKKA Kapchl BakIMHA
IITaMMIAPBIHBIH HEFYPJIBIM TYPAaKThl HYCKaJapblH KAMTaMachl3 €Te allajibl KOHE KeNTereH 0eTeH
reHaep/Ii OUIIIPeTiH TOMOJIOTUSIIBIK BUPYCTBIK BEKTOPJIAP/IBI JKacal anaabl [6].

Kazipri yakpitra Kaszakcran PecnyOnukacbiHIa BeTEpUHAPUSUIBIK — IMpemapaTTapIbiH
MEMJIEKETTIK peecTpiHAe TIPKENiN, aybll HMIapyallbUIbIFbl KaHyapiaaphl aypylapblHbIH aJlJIbIH aly,
IMAarHOCTHKAJIAy JKOHE eMJeyre apHajifaH OWOJIOTHSUIBIK Mpernaparrap OHIIPICIHIH TOJBIK
TEXHOJIOTUSUTBIK IMKJII Oap OTaHIBIK KOCIMOPBIHAAPABIH KOJJIaHyFa YCHIHBUIFAH BaKIMHATAPHI:
KUIC «/InaBak-ABH FOO», erkopekTti kaHyapiap KYTHIPBIFbIHA KapChl MHAKTHBALWSIIAHFAH
cyitbik RABIVAK, EBpa3sus buorek )KIIIC ycbinran ut, MbIchIK, IKM, ycak MaJ sKoHE KbUIKbLIap bl
KYTBIPBIKKAa Kapchl UMMyHzaay yiriH «Rabivac Vet» Bakuumnace! (Brilliant Bio pharma, Private
Limited, Ynaicran), Akmona o0mbickiHblH CrenHoropek Kanaceiaarsl JKIIC «BIOTRON» aybun
[IapYyalIbUIBIFBl JKOHE Y JKaHyapiapblH KYTBIPBIKKA Kapchl MPOMMIAKTUKAIBIK JKOHE MOKOYpIIi
WMMYHJIayFa apHAJFaH WHAKTUBAIMSIIAHFAaH CYHBIK «A'Rabic» eCiHIUTIK BakIWHACKHL, AJMaThI
obnbiceina «AHTHreH FOK» JKUIC sxanyapnapaarbl KYTBHIPBIKKA Kapchl WHAKTHUBALUSJIAHFaH
cyiibik «Rhabdovacy Bakmunacer BIT-1- 4083-19/30.09.2019. YKanyapnapabH KYTHIPBIFBIHA KAPCHI
nHaktuBauusananran BakiuHa (HUUIIBB) OynmbikeT imiHe eHrizyre apHaJiFaH CyCIeH3us Vil jKoHe
aybUIIIAPYAIIbUIBIK JKaHyapiaapblHbIH KYTHIPHIK 1HAETIHIH anasiH any KP BEFM «buonorusiibik
Kayinci3aik Macenenepi FpuIbIMU-3epTTey MHCTUTYTh» PMK, KP-BII-1-4463-21 17.06.2021 x.
ennipeni [7, 8].

Conpait ak, xublkapanslk GMP cranmapteiHa coiikec CVS-11 mramblHaH 93ipJieHTeH
WHAKTHBAIMSJIAHFaH BaKI[MHACHIHBIH TEXHOJIOTHSCHI YCBHIHBLIIBI jKoHE Oencenaimiri 7,25-7,50 Ig
TLOs0/cM® BUPYCTBIK IIMKIi3aTThl amyFa MYMKiHIiK OepeTiH KYTBIPBIK BHUPYCBHIH OCIHAITEYHiH
OHTAMIIBI TapaMeTpIIepi CYCIIEH3USIIBIK d1ic eKenairi ganenaendi [9, 10].

Kayinci3 mpemapaTTbl KamMTamMachl3 €T€TIH WHAKTHBaHT auMmepatwieHumud (A2U) 0,01%
KOHIICHTPALMSCHl TAHIAJBIN, BUPYCTBIH TOJBIK OY3BUTYBI MEH JETPAllUTTI NpPOIECTepi alKbIH
KepiHeTiHi Oenrini  Oongsl.  JIumepstunenumuni  ([ADM) ©Oap BHUPYCTBIK CYCHEH3USHBI
WHAKTHBALMSIIAYIBIH TEXHOJIOTHSUIBIK KE€3€H] Kacajblll, MHAKTUBAHTTHIH COHFBI KOHIICHTPAIIUSCHI -
0,03%, Temmepatypa 22-24°C, uHaKTUBaIUsl YaKbIThl - 24 caFaT, OHbIH aHTHTEHIIK KacHeTTepiH
CaKTail OTBHIPHIN, BUPYC KYKIAIBIFBIH TOJBIK YXOHE KaWTBIMCBI3 aXKBIPAaTyIbl KaMTamachl3 €TTi.
JKanyapnapnarbl MMMYHHUTETTIH YJAalbl KalbINTacybl BaKIMHAIUSAAH KEHIH 9 KYHHEH KeiiH
Oactangsr [11, 12].

Ocbiran opaif, 3aMaHayd ©HEPKACINTIK OHJIpiCTe KYThIPBIKKA Kapchl BaKIMHA JaiibIHAAya
xanbikapainslk GMP cTtannapTsiHa colikec IMMYHOOUOIOTUSIIBIK MpenapaTTapibl OHI1py KaOIbIKTHI,
Kacylianap ecCiHAUIEpIH ecipyleH, BHPYCTBIH MAaTpUIAIBIK ©CIHIH JkoHE OuomaccachlH
nanpIiHAaygaH Oactam, TaHOanay MeH OybIN-Tyrore MeHiHr1 OapJiblK TEXHOJOTHSIIBIK Ke3eHIEepi
3epTTey KYMBICTApbI KYPri3iii.

3epmmeyoin a0icmemeci

BupycTsl OeiitapanTtay peakuusCchIHIa aHTUICHETIep TUTPIH aHbIKTay yIiuiH, Mirma MEM kopek
OpTachlHa 3apapchl3IaHAbIpbUIFaH 24 yambIKTh Muianmkaitapra IKM KaHcapbIcybl cyiblITOACH (€K1
CaThUIbl) TAUBIHANIBI. Op CapBICYAbl CYUBUITY YVIIH 4 YAIIBIK Mai1aTaHbUIIbL.

CoHbIMEH KaTap, CTaHIapTThl KaH CapbICYbI J1a JJI OChUIal TUTpJeHMl. JlalbiHaanFran KaH
capbicyasl cyiibuiTyra 100 MJI/Is0 KyTeIpbIK BUpychIHBIH CVS-11 mtaMMbl KOCBUIIBI, KaH CapbICy -
Bupyc Kocmackl 1,5 carat iminage 37°C temmeparypana COz TepMocTaTTa MHKyOAIUsIaHaIbl.
Ocsinan keifin Kocnara y3aikciz ecetin BHK-21 (C-13) xacymra ecinnici Kocsuisin 72 carar 37°C
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TeMreparypaga HHKyOanusianabl. KopekTik opramap ysAIIBIKTapAaH ajbIHBIN, JKacyliajgap
dayopecueHTTi aHTUaeHe ofmiciMeH (DPAO) Oosuiael. PeaknusHbl ecenke ainy JIOMHHECHEHTTI
MUKPOCKOIIIIEH XYprizinmi [245, 246].

ATIBIK JKachll TYCTIH OIIAKTapbl OOJIMaraH KarJgaiiia peakuus oH JCN CaHaabl. AHTUICHE
TUTPIH ecenTey ToMeH ieri opmysa OOKBIHIIA KYPTi31Idil:

1. 3eprTeneTin KaH capbICyAbIH opekeT erTymni ThuiMai go3ackl (EDsp) ece0i (aHBIKTaMaibIK
capbICy):

- Conrbl HYKTeHIH 50% -bIH ecenTey

50 - a
1)

MYHOARbL:

a - exiM nmeHreiii 50% - gaH ToMeH;

B - o11iM jieHreii 50% - 1aH KOFapshl.

- Conrbl HYKTeHIH 50% norapudmi MEH €H aKblH CYWBUITY Jorapudmi apachIHAarbl
alBIPMAIIIBUTBIKTBI €CETTEY.

2. BupycTtsl 6efiTapanTay TUTPiHIH YKCIIPECCUSCH/ MIT
lg EDso lg EDso CraHmapTThsl
CTaHIAPTTBl -  3€pPTTEIeTIH X KaHCapBICYBIHBIH @)
KaHCapbICy KaHCapbICy UMMYHOTEH/li HHJCKCI

(X.KanpoBckwuii 60¥ibIHIIA).

Opic OypblH TUTPJIEHI€H KYTHIPHIK BHUPYCHIHBIH CVS-11 mrTammbl TypakTshl [103achlH
3epPTTENETIH CapbICYJbIK CYHBUITYIAp cepusichbiMeH OelTapanTaHiblpyFa HeriznenreH. On yIuiH
ceiHaK capeicybl 56°C Temmeparypana 30 MuHYT OO¥bl WHaAKTUBAIUsIaHAbl. CapbICyAbIH €Ki
eceJIeHIeH CYHBUITYIapbIHBIH CepHsAchl AailbIHAaN bl KkoHe Kypambiaa 200-300 LDso/0,03cm® 6ap
KYTBIPBIK BUPYCBHIHBIH Oip/ieil KeJeMIMeH apaiacThlpbliabl. AsbiHFaH Kocnanbl 37°C TeMmieparypania
1 carat ycransik xoHe canMmarbl 10-12 r GomaTeiH ak ThimKangapra 0,03 cm® noza keneminze
UHTpalepedpanbIl eruial. Op Oip capbICyibl CYHBIITY YIIIH 4 ThIIIKaHHAH anblHbL. XKanyapnap 21
KYH 00iibl OaKkbUIaH/bl. ONreH XKaHyapiaapAblH caHbl Tipkenai. MHpexknusaan keilinri anramksl 6ec
KYHJI€ THIIIKAaHAAPAbIH 6J1iMI crienn(UKalIbIK eMec Jem caHanbl. BupycTsl 6eiftapantay Tutpi Pun
- Menu ozici OOMBIHIIIA €CENTEII].

Homuoicenep scone mankwinay

Bupyctsl Oeiitapanrtay peakiusiceinna (bP) antuaeHenep TUTpiH aHBIKTAy VIIIH, Y3/IKCi3
ecerin BHK-21 (C-13) xacyma ecinpici 0ap crepunbii 24 ysambIKTH utamkaiapra Urnma MEM
KOPEK OpTachIH/la BaKI[MHALMSIIAHFaH KOM KaH capbICybl CYHBIITIACKH (€Ki CaThLIbl) JaibIHAMIbL.
Op Oip capbeicynbl CYHBUITY YIIiH 4 YAIIBIK TaknanaHsuiasl. COHBIMEH KaTap, CTaHAApTThl KaH
CapbICybI J1a A9 OCbUIail TUTPJCH . ¥AIIBIKTa CYWBIThUIFAH KaH capbicyra 100 MJIIso KyThIpbIK
BupychIHBIH CVS-11 mrammer koceuiabl. Kan capeicy - Bupyc kocmacel 1,5 carar imiame 37°C
temneparypanga CO2 TepMocTaTTa HHKyOanusiaanaasl. OckljaH Keifin Kocnara y3aikci3 ecetin BHK-
21 (C-13) xacyma ecinzici Kocsuibin, 37°C TemmnepaTrypaaa 72 caraT MHKyOalusuIaHIbl. Apbl Kapai
KOPEKTIK opTajiap YAIIBIKTapJlaH ajlbIHbIM, XKacymanap (GayopecieHTTi antuaeHe aficiven (PAO)
Oosu1abl. PeakuusHbl ecernke any JIIOMUHECIIEHTTI MUKPOCKOMIEH (2.4 3epTTey oaicTepi OoibIHINIA)
xyprizuiai (Kecrel).
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Kecre 1 - BakiimHaHb! ery kuilirine 0aiaaHbICTBl MMMYHOTEHII OEICEH/IUTIK HOTHXKENIepl

Bakuuna | Erinren Bupycrs Geiitapantay tutpi lg TLHOs0/cM?, Baknuna
KO OakbUTaHFaH KYHJIEP LM
HOMIpI THUIMILIIT]
30 90 180 270 365
Nel 3,75+0,25 | 3,58+0,17 | 3,66+0,08 | 2,66+0,02 | 1,75+0,05
Rhabdov Ne2 | 3,66+0,18 | 3,58+0,50 | 3,57+0,14 | 2,50+0,33 | 1,50+0,14
ac Ne 3 3,567+0,22 | 3,565+0,14 | 3,50+0,17 | 2,25+0,14 | 1,25+0,09 100%
Ne 4 | 3,50+0,14 | 3,56+0,08 | 3,42+0,28 | 2,05+0,14 | 1,08+0,11
Ne 5 3,25+0,08 | 3,00+0,25 | 3,14+0,33 | 2,02+0,25 | 1,22+0,14
Nel 3,75+0,50 | 3,50+0,33 | 3,41+0,14 | 2,58+0,50 | 1,50+0,05
Biocan- Ne2 | 3,55+0,14 | 3,15+0,66 | 3,33+0,08 | 2,50+0,25 | 1,25+0,33
R Ne 3 3,50+0,25 | 3,03+0,20 | 3,30+0,25 | 2,25+0,14 | 1,00+0,28 100%
Ne4 | 3,4240,08 | 3,01+0,04 | 3,25+0,14 | 2,12+0,14 | 1,25+0,09
Ne 5 3,12+0,10 | 3,00+0,50 | 3,00+0,09 | 2,00+0,33 | 1,00+0,02
bakputay | 5 Gac 0 0 3/K 3/%K 3/K -
TOOBI KOU
Eckepry - 3/5k — 3epTTENreH K0K
«Biocan-R» pedepeHc-BakumHachl «Rhabdovac®» BaKUMHaCh! -~ Net Koit
-o- No2 ko
- ®7 . 57 o~ Ne3 Koit
E 4 5 4 -~ No4 Koit
gr_’o N M gwo . 295 KoM
- - b4 -o- bakbinayaarbl Kornap
% N .\}\i\i—i ‘_55:’ ) HE\}\Q_\*
3 :
Q0o —+—r o 0-

%0& QQ§ ';bQ& ,f@& %695\ %Qé‘\ @Q’g '&o"’e 'i@&\ %Qg)&

NS —alTapybIKTall albpMaIIbUIBIKTAp KOK; **** P <0,0001(ceHimal HOTHXKE); Tajnaay eKi
xakTsl ANOVA apkpuisl xkyprizinai, Tukey GipHelle calbICThIpy ChIHAFBIMEH TEKCEPIIIL.

Cyper 1 - Koiinapra BaklIMHaHBI €Ty *KH1IIr1iHEe OalIaHbICTBl IMMYHOTEH/I1
6enceniniria lg TIOso/cM® anpIKTAY

1-xecre, 1-cypet HoTmxenepinae kepcerinreneit CVS-11 mraMbiHaH 931peHTeH KaHyapiap
KYTHIPBIFBIHA Kapchl MHaKTMBalMsIanFaH cyifelk  «Rhabdovac®» pakiumaceiMeH —eriireH
KaHyapJap/a BUPYCThl OeiTapanTay apKbUIbl aHTHICHEIEPAIH TUTPl BaKI[MHAHBI €HT13Y JKHUUIITIHE
0aiiTaHBICTHI IMMYHOTEH/I1 OEJICEHIITIK TYIBIPAThIHIBIFBIH KOpyTe 00manbl. BakunHanusagan Keiin
30 kyHze 5 Koil GachIHBIH OapibIFbIHIA J1a BUPYCTHI OeitapanTtay TUTpIEpiHiH JeHrewi 3,75-aeH
3,25lg TLIOso/cm® kypanst. Keneci 6akpuiay KyHaepin/e Koit 6ackiHbIH 6apibIFbIHIA 365 KyHTe neifin
BUPYCTHI OefiTapanTay peaknusachHbIH THTPI 1,75 1g TLOso/cM neifin cakTanraHbl aHBIKTAIIBL.

Biocan-R BakumHack! erinren xoinapna 30 KyHae 5 Ko OachbIHBIH OapIIbIFbIHAA J1a BUPYCTHI
Oeifrapantay THTpnepiHiH aeHredi 3,75-mem 3,12 lg TIOso/cm® kepcerri. Kanran 6akpuiay
KyHzAepiHzeri 5 6ac KoiapiH OapibirbiHaa 365 KyHre Jeilin BUpycThl Oeiirapantay Tutpinig 1,50 1g
TH850/0M3 JEHIH CaKTaJFaHbIH KepceTTi. KyThIphIKKa Kapchl «Rhabdovac®» BakKIIMHACKIHBIH
UMMYH/BI O€JCEHIUIrHIH caKTalyblH jkaHyapinapra Biocan-R  pedepenc-BakiunacsiMen
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CaJIBICTBIPMAJIBI CBIHAKTAP JKYPTi3y Ke3iHAe BUPYCTHI OeHTapanTtay peakuusiChl KE31HIETi TUTPIC
alTapibIKTall ailbIpMaIIbUIBIK OOJIFaH KOK.

FouibiMu  omeOuertepre cyiieHcek, BaKUMHAIMSUIAHFaH >KaHyapiapAblH KaH CapbiCybIH
BUPYCTHIK OeiiTapanTay apKbUibl aHTHaeHecin seprrerenie 3,2 lg TLOso/cm® Tutpai Kypaysl
WMMYH/IbI O€JICEHAUTIKTIH OOJIFaHIBIFBIH KOPCETE/I].

Keneci 3eprreyimizne «AHTHUTEH» FBUIBIMH-OHIIPICTIK  KOCIIOPHBIHBIH  BUBApHUiHC
uMmyHorenai 6encenaimri 2,0 Xb/Mn KypalThiH «Rhabdovac®» Bakimuaamen 2 - 5 aijbIK 4 WTKE
Tepi acteiHa 1,0 cM® mo3ama erinzi skoHe 12 aif imliHZe MMMyHOTEHIi OICEHMINIri BHPYCTHI
OeiiTapanTay peakUMACHIHIAFbl THUTPlI JAMHAMUKACHl 3epTTenal (cblHaK xarramackl Ne29,
07.02.2020x).

Baknunanusuianras sxanyapiap/IslH KaHbIHIaFbl BAPYCTHI OelTaparnTtay peakuscel aeHreiii 0;
I; 3; 6; 9; 12 aiimap apkpUIbl BaKIMHAIUSAAH KeWiH OipHENmIe aiilaH COH aHTHPAOHSIIBIK
aHTHICHEeJepiH TUTPIH aHbIKTAY YIIiH KaHyapiapAaH KaH cbiHamanapbl anbiHabl (Cyper 2 ).

A B C
0.25 4.2 3.8
[30]
mE mE s L]
S 0.20 ° S 404 . L
o o (ﬂﬁ
& . o = 3.6
= 0.154 ° T 3.8- e
== = i °
k=) o > = °
— 0.10- — 3.6 E—
E‘ E‘ ° s 3.4
= = —_— -
= 0.054 = 3.4 i <
< < ° a
a L0 m ®
m 0.00 I m 32 I 3.2 I
0 1lan 3an
BakuuHauuna mep3simi BakuuHauua mepsimi BakunHauua mep3imi
D | F
» 337 . . 287 » 16
b3 oo s b b3
L o _ L
@& 32 & & 15
=) = 2.6 =)
= e ~
2 314 > 2 14
c a N .
= S 244 =
= 3.0 . 2 - 1.3
< <
L0 La L0
m m —— [}
20—t 2.2 T 1.2
6 an 9 an 12 an
BakuuHaums mep3simi BakuuHauma mepsimi BakuuHaumsa mep3simi

nepekrepzeri A, B, C, D, |, F ummyHu3anusinanrad UTTepAiH KaH CapbICYbIHIAFbl BUPYCTHI
OeiiTapanTay peakuuscbl THUTpiH Tannay eki >kakTel ANOVA apxeuibl xyprizuigi, Tukey
TECTiHIH OipHeIle CalbICTHIPYbIMEH TEKCEPLIIIL.

Cyper 2 - «Rhabdovac®» BakiuHachIMEH HMMYyHU3AIUAIAHFAH UTTEP/IiH KaH capbicybiH (BP)
3epTTey HOTHXKEeNepi

2-mi cypeT MojiMeTTepiHAe KeniTipinreH HoTwxkenepaeH «Rhabdovac®»  BakiuHachl
eriIreHHeH KeWiH, MMMYHU3allUsUIaHFaH WUTTEpIiH KaH capbICYbIHIAaFbl BHUPYCTHI OelTapanrtay
peaxiusch GOMBIHITA aHTHAeHETepiH THTPi 14 kyHHeH coH A) 0,21 — 0,15 1g TLOso/cM® Kypasr;
B) 1 aiina 4 uTTin GapibIFBIHBIH KaHCAPBICYBIHAA THTP AeHreii 3,41 - 4,01 1g THOso/cm® xerri; C)
VMMYH/Iay/1aH KeiiiH 3 aiiyia BupycTsl 6eiitapantay TaTpi 3,75 - 3,50 1g TLIOs0/cM® 0Fapsl MOHIEpTe
KETKEHMIrH Kepyre Oonaapl. D) BakumHanusnmaygaH 6 ail eTKEHIE BHUPYCTHI OeiTapamntay
peaxmusicel 3,25 lg TLOso/cm® xerti; 1) BakumHanmsayasiH 9 aifblHAa BUPYCTHI OeifTapamnray
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peakmusAch OOMBIHIIA aHTHACHENepMiH THTPiHiH 2,33 — 2,75 lg TII®so/cm® xone F) BUpyCTHI
Geifrapantay kesingeri antuaeHe Tutpi 12 aiima 1,50 — 1,25 lg TLIOso/cM® fieitin TeMeHereHin
KOPCETTI.

Kopvimuinowt

KyTsIpbikka Kapcesl «Rhabdovac® BakIMHACKIH jkaHyapiIapra eHIipiCTiK XkaF/aaiia ChIHAKTAp
KYpPrizy apKbuIbl MMMYHOTEHJi O€JCeHIUIriH BUPYCThl OeWTapanTay peakuusChl apKbLIbI
aHpIKTaIbl.  OHpmipicTik CVS-11 mTaMblHaH O3IpJICHTCH JKaHyapjiap KYTBIPBIFBIHA KapChl
MHAKTHBAIMSIAHFAaH CyibIK «Rhabdovac®™» BakumHAackIMeH erinreH OapiblK skaHyapiapaa
MMMYHHUTET KQJIBIITACThI KOHE KbIJI OOWBIHA UMMYHOTCH/II OCJICEHIUIIr CaKTaJIbl. AJIBIHFAH Oy
HOTIDKEJIEP €HT13UINeH aHTUTeHAEeP MEH KOPCETUITeH MMMYH/IBIK JKayarl apachIHIaFbl 0aiIaHbICTHIH
OO0JTYbIH TOJIBIK PacTalIbl.

Anzvic

3eprrey xymbictapbl 2017 - 2020 xbuigap apaneirbinga Kazakcran Pecy6nukace: bimim sxoHe
Feuteim muaucTpitiri «FbutbiM Kope» AK xommayeiven Ne0206-17-I'K «XKanyapiap KyThIpBIFbIHA
kapchl «Rhabdovacy anTupaOUsUIBIK BaKIIMHACKIH OHIIPICTIK Karmaiina GMP cranmapThiHa colikec
OHJIIPY» FBUTBIMH 5K00aChl HETi31HJe KYPTi3UIdi.
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UCCJEJOBAHUE UMMYHOT'EHHON AKTUBHOCTHU BAKIIMUHBI «<RHABDOVAC®»
INPOTUB BEHHIEHCTBA KMBOTHbBIX B ITPOU3BOACTBEHHBIX YCJIOBUAX

Annomayusn
Tema Hay4YHOTO WUCCIICIOBAaHMS MpeAHA3HAYCHA JUIA ONPEICIICHUS HMMYHOTCHHOM
AKTUBHOCTH BAaKIIMHBI TPOTHUB OCIICHCTBA >KUBOTHBIX «Rhabdovac®» B MIPOU3BOICTBEHHBIX

YCIIOBUSIX.
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OCHOBHO¥ 1ENBbIO PAOOTHI SABJSIETCS OMpeIeIieHne UMMYHOTEHHBIX CBOMCTB aHTHPaOHUECKOM
Bakiuuel  «Rhabdovac®» myrem mpoBeseHHs NPOU3BOACTBEHHBIX HCIIBITAHMI HAa KMBOTHBIX,
TECTUPOBAHWE MMMYHOI€HHOM aKTHBHOCTU BAaKIMHBI Ha CIOCOOHOCTHh MHIYLUPOBaTb BBIPAOOTKY
AHTUTEJ TOCPEJICTBOM PEaKIMU HEUTpaIU3aliy aHTUPAOMYECKOro BUpYyCa.

B xonme mpoBeneHHs Hay4yHO-HCCIENOBAaTEIbCKOW pabOThl Ha KMBOTHOBOIYECKOH (epme
HAYYHO-TIPOU3BOJICTBEHHOTO MPEANPUATHS «AHTUIeH» HMHAKTUBUPOBAaHHAs JKUJAKas BaKIIMHA
npoTuB GeleHcTBa KUBOTHBIX «Rhabdovac®» 6blia 0JHOKpPaTHO MPUBKTA 5 TOJIOB OBELl B BO3PACTE
4-12 mecsaueB (nporokon ucnbiTaHuii Ne33 ot 14.07.2019 r.) u 5 ronos osern 4-12 mecsyHOTro
BO3pacTa NPUBUTHI pedepeHc-BakMHON «Biocan-R» 11 cpaBHUTENBHOTO ONpeieieHus pe3yabTara
U B Ka4eCTBE KOHTPOJIS B3ATHI 5 30POBBIX HEBAaKIIMHUPOBAHHBIX OBell. [lepen uccienoBanueM ObLI0
YCTaQHOBJIEHO, €CTh JIM y OBELl aHTUTENA, HEUTPATM3YIOLUe BUPYC OELICHCTRA.

Taxxe B Hamem CcIEAyIOLIEM MCCIEAOBaHUU HU3y4dajach JWHAMUKA TUTpPa B pEaKUUU
HelTpain3anuy BUpyca MMMYHOT€HHON aKTUBHOCTBIO B TeueHHe 12 Mecs1eB ¢ BBEIEHUEM BaKLIMHbI
«Rhabdovac® ¢ ummyHorenHoit akTuHOCTBIO 2,0 ME/MI moKoxkHO 4 cobakam B BospacTe 2-5
MECSI1IEB B BUBAPUM HAYUYHO-TIPOU3BOACTBEHHOIO NMPEANPUATUS «AHTUTEH» (IIPOTOKOJ UCIBITAHUN
Ne29 o1 07.02.2020 1.).

B pe3synbraTte npoBeneHHON HaydyHO — MCCIE0BATEIbCKON pabOThl ObLIa BBIABICHA BaKIMHA
npotus Gemrenctsa «Rhabdovac®™», myTeM peakuueil HeHTpanu3aluy BUpPYCa ¢ MMMYHOTEHHOI
AKTUBHOCTBIO )KUBOTHBIX B IPOMBIIIUIEHHBIX YCIIOBHSIX.

Knrwouesvie cnosa: xynpTypa KIETOK, BUPYC, OCIICHCTBO, BaKI[MHALWS, AaHTHICH, PEaKIUsI
HEUTpaau3aluuu, UMMYHOTE€HHOCTb.
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STUDY OF THE IMMUNOGENIC ACTIVITY OF THE VACCINE «RHABDOVAS®»
AGAINST ANIMAL RABIES IN INDUSTRIAL CONDITIONS

Abstract

The scientific research work focuses on determining the immunogenic activity of the vaccine
«Rhabdovac®» against animal rabies in industrial settings.

The primary objective of this study is to determine the immunogenic properties of the anti-rabies
vaccine «Rhabdovac®» by conducting industrial tests on animals, in order to evaluate the immunogenic
activity of the vaccine based on its ability to induce the production of antibodies via the anti-rabies viral
neutralization reaction.

During the research, the inactivated liquid vaccine «Rhabdovac®», against animal rabies, was
vaccinated once to 5 sheep aged 4-12 months (test protocol No. 33, 07/14/2019) at the livestock farm of
the research and production enterprise «Antigen». Vaccine «Biocan-R» was used as a reference for
comparative determination of the result and was vaccinated to 5 sheep aged 4-12 months. 5 healthy,
unvaccinated sheep were used as controls. Sheep were checked for rabies antibodies prior to the study.
Also in our subsequent study, we examined the dynamics of titer in the virus immunogenic activity
neutralization response over a period of 12 months following subcutaneous administration of the
«Rhabdovac®» vaccine with immunogenic activity of 2.0 1U/ml to four 2-5 months-old dogs in the
vivarium of the scientific and production enterprise «Antigen» (test protocol No. 29, 07.02.2020).

As a result of the research, the immunogenicity of the rabies vaccine «Rhabdovac®» on animals in
industrial conditions was determined by the virus neutralization reaction.

Key words: cell growth, Virus, Rabies, vaccination, antigen, neutralization reaction, immunogenic.
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CAYBIHHAH KEWUTH CUBIPJIAPABIH, ’KEJIH YPIIICIH CAHUTAPUSIIBIK
OHIAEYT'E APHAJIFAH ITPEITAPATTAP/ABIH TUIMAIJIII'TH CAJIBICTBIPMAJIbBI
BATAJIAY

Axoamna

byn makanazna, cayblH CHUBIPJIApAbIH KeJiH YPIICIH cayblHHAH KEHiH CaHUTapHsUIBIK OHJEY
KYMBICTapbIH ICKE achIpy/a, CYOKIIMHUKAIBIK JKEJIHCAYABIH aIJbIH allyFa OarbITTaJIFaH OTaHJBIK
ne3uH(EKIMSIIBIK ITPernapaT KypacThIPBUIBII, OHBIH TUIMIUTITIH aHBIKTAY YIIIiH, OHAIPICTIK XKaFaaiia
KYPTi3UIreH 3epTTey >KYMBICTApbIHBIH HoTmkeci kentipimmi. Kasipri Tanma, emimizgeri cyT
OarpITBIHAA OCIPLUTIN OTHIPFaH ipi Kapa miapya KOXKaJbIKTaphl CYTTiH KOJIEMIH apTTHIpyFa 3aMaHay
TEXHOJIOTUSUIAp/bl  EHJIpIN, KeNTereH Iapajap ICKe  achIpbUIbII  JKaThlp.  bapnbik
[IapyalIbUIBIKTapABIH 0acThl MAaKCaThl — IIUKI3aT KOJIEMiH apTTHIPBIIN, XaJKbIMBI3ABIH CYPaHBICHIH
KaMTaMachl3 €Ty MEH Karap mnaiga Ke3iH apTTelpy Oombin oTbip. COHABIKTAH eniMi3eri 0apiibIK
1iapya KoKaJbIKTapbl O9cekere KaOleTTi OHIM eHAIpyMEH aiiHajbICy OOJIBIN OTHIP.

Coun y1iH KaiiTa eHey OpbIHIapbIH/IA OHIIPUIETIH OHIMEPAIH canajibl 00JIybIHA, €H alIbIMEH
IIUKI CYTTIH camachlHa KOHII 06yl Tajlal €TeTiHIH €CTEeH IIbIFapMaraHbIMbI3 XKOH. OHIIPUIETIH
CYTTIH camnachlHa acep eTeTiH (aKTopapIbIH Oipi - CyOKITMHUKAIBIK JKeJliHCay aypybIH aJ/IbIH aJlyFa
OarpITTasIFaH OyJl Tpernapar, ImeTeinik mnpenapartapmen («bmokama», «Vet Clean [-Filmy)
CaJIBICTBIpa OTBIPBHIN 3€pTTEreHe, ojapJaH KeM TYCHEUTIHAIr aHBIKTaJbIN, aypy/blH Ka3bUTyblHA
CEeNTITH TUTI3ETIHIIr aHBIKTAIAbl. Bi3 KypacThIppUIFaH Npernapar cayblH CHBIpJapIblH >KEIiH
ypmiciamae OaKTEPUOIOTUSLIIBIK KOPFaHbIC Kabar TY3iM (TUTEHKATBI KaOBIKIIIa),
MHUKpPOOPTaHU3MJIEPMEH JIACTAaHy JOpPEXKECIH JJJieKaila TeMEHAETETIH/INHE Ke3 JKETKI3UIJL.
Conpaii-ak, oap/ibIH JKeNiH YPIICIHEH iIIKe eHYy MpOoIeciHe Kepl 9CepiH TUTI3EeTiHI/Ie aHbIKTaIIbI.

Kinm ce30ep: canumapusanvl enoey, CYOKIUHUKANBLIK JiceNiHcay, OaKxmepuoiousiblK
KOp2aHblc, CYMMIK CANAacol, HCelin Ypnici, IKCno3uyus, 0e3uH@eKyusivlK npenapam

Kipicne

CyT eHipy Ke31H/Ie aJIbIHFaH OHIMHIH KayITCI3/iTr1 MEH caIlachlH KaMTaMachl3 €TETIH CayyIbIH
TEXHOJIOTUSICHl MEH BETEPUHAPUSIIBIK — CAHUTAPUSJIBIK epeKeNepiH KaTaH cakTay KaxeT. Mbicaisl,
CHUBIpJIap/ia MAaCTUTTIH CYOKJIIMHUKAJIBIK TYPIH €MJeyAe oCIMAIK Heri3iHaeri (MMXTOUH Malbl KoHE
’KapakaT - relib) IpenapaTTapAblH KOMOMHALMACHIH KOJIJaHy Kayilci3 )KOFaphl canaibl ©HIM alyabl
KaMmTamachI3 erti [1-3].

Mactut maiiga OonFaH Ke3lle aypylblH JaMyblHa ocep eTeTiH (akTropiap MeH TiKemel
cebenTepi aHBIKTaNaabl. MUKpPOOpPraHU3MIEp, (U3MKAIBIK HEMEce XUMHUSUIBIK JKapakaT, ylIaHy
MacTUTTIH Heri3ri cedentepi OONbIN TaObUIaJBl. MacCTUTTIH TYBIHAAYBIHBIH IamameH 85% - bl
opTypai MuKpodopackl 6ap MHUKpPOOTHIK (akTop: OakTepusuiap, BHPYCTap, MHUKPOCKOMHUSIIBIK
CaHpIpayKyJIaKTap, pUKKeTCHsIap, oanasipiaap O0osin Tadbuiansr [4-7].

JKorapbl caHUTApUAIBIK camalibl CYT ajlyjla cayyFa JIeHiH KoHE OfaH KEHIH CHUBIpIap.IbIH
KETHIH CAaHWUTApUSUIBIK OHJCY apKbUIbl MUKpPOONEH JacTaHybIH OOJIIbIpMay MaHBI3bI pell
aTKapazbl. OTKI3UIETIH ic-1mapanap, co3ci3, XKEeTIHHIH Ta3aJbIFbIH apTTHIPYFa, IEMEK, MAaCTUT JKOHE
6acka MUKpO(DIOpaHbIH KO3ABIPFBIITAPHIMEH CYTTIH MHUKPOOTBHIK JIaCTaHy KayIiH a3alTyra
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MYMKiHAIK Oepemi. JKemH MeH eMI3IKTepi OHJAeyre apHalFaH KypaJaapJbl KOJIIaHFaH Ke3Jge,
IpoIlecKe epekile Hazap ayaapy kepek. CaHMTapUsIBIK ©OHICYIEH KeWiH 3apapChl3gaHfbIpy
KYpaJlIapbIHBIH, T9PI—I0pMEKTEP/IiH KaHaak 1a 01p KaaabIKTapbIHBIH CYTKE TYCYiH O0ApIpMay YIIiH
Taza CYJTiIMEH XKeJIiH MEeH eMi3ikTepi cypry Kaxer [8-10].

3eprreymi M.b. Pemerka sxone M.C. Koba «brnomactrmy mpenapaTbiH CUBIPIAP.IbIH KETIHIH
CAaHWUTAPUSIIBIK OHJCYJE KOJJaHy KeNiH TEepiCiHIH HaIlapiayblH €Ioyip a3alTaThIHIBIFBl JKOHE
CYTTiIH >Kaumbl OakTepusuiblk keOctoiH 10 ece, am «lIpodmacTuT» mnpemapaTeiH naigaiaHy
CHBIpJIapIbIH MAaCTUTIICH aypybiH 10% - Fa TeMeHieTeTiHiH anbiKTaran [11, 12].

MarmmHaMeH cayy Ke3iHJe KeTiH MEH eMi3IKTepal JAe3uH(eKIusIay KypalgapbIMeH cayyra
JCHIH kKOoHE OJaH KEWiH CAHUTAPHSUIBIK OHICY CUBIPIAPIBIH CYT O€3iHIH aypyblH alTaplibIKTai
TOMEHICTYTE JKOHE CYTTiH CAHMTAPHSJIBIK CallaChblH apTThIpyFa MyMKiHmiK Oepexi [13-15].

3epmmey nvicanvl men a0icmepi

Feumeimu  3eprreynepnin  skcnepuMmeHTaablK Oemiri KeAK «Kaszak yaTTBIK arpapiibik
YHHUBEpCHTETI», «Berepunapus» (axynpreri «BeTepHHapHUsIbIK CAaHUTAPHSUIBIK CapanTtay KoHe
rurueHa» KageapacblHblH «BeTepuHapusiblk  Oakplilay HbBICAHIApPBIHBIH T'MTHMEHAachl MEH
CaHMUTApPUSCHD» 3€PTXAHACBIHIA KoHEe AJMaThl 00k, EHOeKkITiKa3ak aymaHbiHaa opHanackad KX
«Aimap6aes E.C.» xxone AK «AIIK Anmam» Mmoaensai cyT hepManapblHbIH 0a3achIHIa KYPTri3iii.

Exi Mmogenbai cyT pepmanapa mapTThl aHAJIOTTap MPUHIHUII OoiibIHIIA 4-TeH § KacKa AeHiHT1
cayblH CUBIPJIAp/IbIH YII TOOBI KYPBULIBL: 1 3epTTey *KoHe 2 6aKbL1ay. 3epTTey TOOBIHIAFb] CUBIpIIapFa
KYHJICJIKTI cayy Mporecine kadepa FarbMaapbl KypacTbipran oTaHabIK «[Ipomukcany mpenapaTsiH
[16] kommany eHri3unii, caybUIFaHHAH KEHIH JKENiH YPIUICpiH OHJACYre apHajfaH IJIACTHKTIK
CTaKaHYMKTIH KOMETIMEH JKENiH YPIIEepiH epiTIHIIre MaiTy SIICIMEH KYy3ere achIpbUIAbI, OFaH
opOip xeniH yprici 2/3 kenem e TepeHaiKKe aeiin 6aTeippuinbl. bakpuiay TonTapeinaa 1-mi 6akeiay
tobbiana KX «Aiinap6aes E.C.» mapyamsuibirbiaa - «Vet Clean I-Filmy npenapatsi, AK «ATIK
Anany mapyambsuibiFeiHIa - «biiokanay npenapaTsl naiigananpuica, 2-1 0akpliay TOOBIHIA KeIliH
ypIiiiepi emkanaai npenapaTinex eHaenaMel (kbUibl CyMeH IaibUIIb).

Bapnbik xkaHyapiapra KyH cailblH 0akpuiay XYpri3iiai. DKCIEpUMEHT Y3aKThIFbl 15 KyHI1
Kypazsl. ToxipubeHiH cayblH OITKEHHEH KelliH KeJeci cayblHFa JAEHiH op €Ki caFraT CalbIH aJlIbl
OaKTEepHUSIIBbIK JJACTAHYBIH aHBIKTAY YIU1H, 5 MJI (PU3HOJIOTHSUIIBIK €PITIHJIITE TOJNTHIPhUIFaH CTEPUIIBIL
npoOUpKanapra MaKTajbl TasgKIIaNapIblH KOMETIMEH YpIiiepAiH TepiciHiy OeTiHeH (Oyiip OeTi MeH
CUHKTEpIHIH ailMaFblHAH) XaFbIHAbUIAD albIHABL. JKarbIHABUIAPABIH OaKTEPUSIIBIK JIaCTaHYbIH
apHailbl Kyprak KopekTik opracsl 6ap Ilerpu TabakmianapbelHia 3epTTENETIH CYWBIKTBIKTBIH 1 M
JKary SJICIMEH 3epTTel/ll, KeHIHHEH KOJIJaHbLITyy OOMbIHINA HYCKAYJIBIKTA YCHIHBUIFAH YaKbIT 1II1HAE
TepmocTarTa ecipiiai. CyT cblHaMachlH OapiibIK >KEeTIHHEH OMOJIOTUSUIIBIK CYHBIKTBIKTAP/bl KUHAY
YIIIH CTEPUIIB/I KOHTEHHEpIIepre ajlbIH/Ibl.

CaybIH cubIpIapblH JKeTiHCay aypyblHa MIAJJBIFy JCHIeHiH aHBIKTAy *XYMBICTapbl TECT-
AuarHocTukyMm «IIpoMacTuT mpemnaparbiHbIH KOMETIMEH icKe achipbuLibl [17].

3epTTey HOoTHMXKeNepiH craTucTukanbik Tanaay Windows,13.0 (SPSS Inc, Chicamo, IL,USA)
SPSS kemerimen xypriziani [18].

Homuoicenep men mankpinaynap

XKeniuniy Tepici cyTTi OaKTEpUsIIIAbI TACTAHYBIHBIH O1p/ieH O1p Ke31 00JIbIN Ta0bIaAbl, OUTKEH1
oHJla kebiHece ajlaMap YIIiH KayiNTUIIr BIKTEMal OOJBIN TaObLIATHIH JKEepAETi canpodUTTI KoHE
MaTOTEH 11 MIPITy OaKTepUsIIapAbIH Koll MemepAe 00Tybl, Mail-KbIIIKBUIIBI 1IIeK TasKIIalapbIHbIH
TOOBI, CTaUIOKOKTap, CTPENTOKOKTap TOOBIHAH JIACTAHFAH TOCEHIIITIH OOMIIeKTepi, KHIIbIH,
KEMHIH KaJIIbIKTapbl Kanaasl. OHBIH JIacTaHy JEHreil *eNlHHIH KyTiMi MEH aHyapiap/bl KyTil-
Oary sxaraiiapbiHa OaiinanbicThl. JKelniH ypriciHiH TepiciHaeri 6akTepHsuapAblH MeJIepi 9pTypii
JICHT e Ie ayBITKUIBI )KOHE OJapIbIH MEXaHUKAJIBIK JJacTaHybIHA OalTaHbICTHI | MIT IIaibIHABLIApIA
- 5 MbIHHaH | MUJITHOHFA JAEHIH Ke3/Iecill, JKaHyapJapbl KYTil-0ary JeHreiine 0ainaHbICThI OOJIBII
keneni. JKemiH TepiciHIH OakTepusIapMEH JIaCTaHYbl KaWbUIBIMFA KapaFaHlla KOPaJbIK Ke3eHIe
KOFapbl OOMIATIBI.

Korapbiga KenTIpUIreH ©3eKTI MocelenepAl HEri3re aja OTBHIPHIN, OHMIPIIETIH CYTTIH
carmachlHa TIKeJeH ocep eTeTiH, KeNiHHIH JIaCTaHy IOpPEKECiH alJblH ajdyFa OarbITTaJFaH ic-
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mapagapAblH THIMIUIITIH 0arajay )YMBICTaphl CYTTI MOAENbl (hepManapabiH 0a3achlHAA KETiH
YpIIJIEpiH CayblHHAH KEHiH CaAaHUTAPUSIBIK OHICYJE KOJJIAHBUIATHIH IMpenapaTTap/sl Maiganana
OTBIPBIIT CATIBICTHIPMAJIBI TYPJIE 3EPTTEYIIEP KYPTi3UIIi.

FruteiMu 3epTTeyY JKYMBICTAPBIHBIH MAKCAThl — CYOKIMHUKAIBIK MACTUTTIH aJJIbIH aly YIIiH,
cayblH CHBIPJIAPABIH JKEJIiH YPIICIH cayblHHAaH KeHiH OakTepuuuari KaObIKmia (OMOJIOTHSIIBIK
KOPFaHBIC) TY3TIlI TpernaparTapMeH OHJEI, OJapAblH THUIMIUIITIH Oaraiayma, Kejeci cayblHFa
JEHIHT1 apasibIKTa (9p CaybIHHBIH apachl 8 caraTTaH, TOYJIriHe 3 peT caybUIaThIH CHBIPJIAp) JKEIiH
YPICiHIH MUKPOOPTraHU3MIEPMEH JIACTAHYBIHBIH JWHAMUKACHI MEH eMIIK KaCHETIHIH oCepiH
AHBIKTAY KYMBICTApPbI )KYPri3UIIi.

3epTTeyniH aifallKpl CATHICHIHAA CAayblH CHBIPJApABIH JKENIH YPHIiCiH KaObIKIIa TY3Till
npernaparTapMeH  CaHUTAPHSUIBIK  OHJEY JKYMBICTApbIHAH KeiiH, Keleci cayblHFa JCHiH
MUKPOOPTaHU3MJIEPMEH JTaCTaHYBIHBIH JUHAMHKACHI aHBIKTAJBIN (Jp €Ki caraT CalbiH), OJapibIH
HOTHIKECI TOMEH/IET1 1 kecTene KenTipiaai.

Kectre 1 - XKenin ypmiciH cayblHHaH KeWiH OHICY HOTHIKECIHAE MHKPOOPraHU3MICPIiH
IIOFBIPJIAHY TMHAMUKACHI

N¢ TIpenaparrap | XKanyapna | Ypmi TepiciHe XKenin ypmiciH eHAeyAeH KeiiH
P TOOBI KBl MHUKPOOpra- | OaKTEpHUOJIOTHSUIBIK ChIHAMA ally, carar
HU3MJIEP CaHBI, 2 4 6 8
KTb/mn
1 2 3 4 5 6 7 8
AK «AIIK Anam» mapyanbUiblEbl
1| «I[Ipomukcany» | Cay 6,5+3,4x10° 3,1£2,1 | 1,204 | 3,0+1,1 | 5,2+1,8
(zeprTey) x10° x10* x10* x10%
Aypy* 8,4+3.4x10° 4.0+2,0 | 3,9¢1,3 | 5,5£1,9 | 6,4+22
x10° x10% x10% x10%
2| «bnokaga» Cay 6,243,3x10° 3,1+24 | 2,1+0,8 | 42+1,4 | 7,0+1,8
(OakpL1ay) x10° x10* x10* x10*
Aypy* 7,6+3,0x10° 3,842,2 | 5,1+1,9 | 7,4£2,0 | 9,6+2,6
x10° x10% x10% x10%
3| [Ipemapatnen | Cay 8,3+3,3x10° 54+£2,8 | 1,844,2 | 2,5+2,0 | 6,9£2,0
oHIEYCI3 x10° x10° x10° x10°
(6axpLIay) Aypy* 9,543,4x10° 5,842,8 | 3,3£2,0 | 6,5£3,1 | 8,1+3,0

x10° x10° x10° x10°

K «Anpgap6aes E.C.» mapyaniblibifbl

1| «I[Ipomukcany» | Cay 7,143,7x10° 3,0£2,1 | 2,3+0,7 | 4,4+2,1 | 6,0£2,0
(zeprTey) x10° x10* x10* x10*
Aypy* 8,2+3,5x10° 48426 | 4,6£22 | 7,1£3,2 | 9,2+3.8

x10° x10* x10* x10*

2| «Vet Clean I- | Cay 6,8+3,2x10° 2,843,5 | 3.4+22 | 5,7+2,4 | 9,5+1,8
Filmy x10° x10* x10* x10*
(6axpLnay) Aypy* 8,5+3,8x10° 44428 | 6,7£3.8 | 8,0£3,7 | 9,1+3.6
x10° x10* x10* x10*

3| Ipenaparnen | Cay 8,0+3,1x10° 42425 | 2,1£3,0 | 3,7£2,6 | 7,443,2
eHJIEYCI3 x10° x10° x10° x10°
(6axpLIay) Aypy* 9,1£3,3x10° 49+2,6 | 5,6£3.4 | 6,8£3,0 | 8,4+3,7

x10° x10° x10° x10°

* - cyOKJIMHUKAJIBIK MACTUTIICH aybIPFaH CaybIH CHbIpJIAP

AK «AIIK Apan» mapyamsiislFplHIa OTaHIBIK «[Ipomukcan» mnpenapaTbIMEH cay
CUBIPJIAPIBIH KEJTIH YPITICIH CaybIHHAH KEHiH CAaHUTAPHUSIIBIK OHICY KYMBICTAPBIHBIH HOTH)XKECIHJIE,
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2 caraTTaH KEWiH MHMKPOOPTaHM3MIEPMAIH JacTaHy JIOpPEXKECiH — 3,6+2,1x10° KTB/mia neiiin
temenzerce (55,7%), 4 caraTtaH Keifinri ocepinme - 1,2+0,4x10* KTB/Mn neifin TemeHzerin,
taiMaunirt - 98,1%-ae1 Kypanm  otelp. byn  kepcerkimn 6 caraTTaH KeMIHIT  HOTHXKEZAE
MHUKPOOPIraHU3M/CPiH JIACTaHY AOPEKEC] a3/am KorapblIaraHbIH Oailikayra Oonaabl. A, 8 caraTTan
KeifiHri ocepiHeH e MukpoopraHmsMmaepiiH camsl (5,2+1,8x10* KTB/mi) aifrapibIkraii
KOFapblIaMaraHbIH KOPCETIN OTHIP.

CyOKJIMHUKAIIBIK MAcCTHTIIEH aybIpFaH CHUBIPIApAbl OTAHJBIK IpPENaparieH XeliH YPHiCiH
CAaHUTAPUSIIBIK OHJCYAIH HOTIDKECIHIE 4 caFraTTaH KeHiHTi acep eTy OaphIChIHIIA JKAKChl HOTHKETE
(3,9£1,3x10* KTB/Mi) KON JKeTKi3ill OTBIPFAHBIMBI3IBI OalikayFa Oonajpl. SIFHH, IpernapaTThiH
OakrepuuuATiK ocepi 95,3% neitin xorapsutan oTelp. Kanran caraTTapaa MUKpOOPraHM3MAEPAIH
HIOFBIPJIaHY TMHAMUKACHI )KOFAPbLIANTHIHABIFBl AHBIKTAJIIBL.

«bnokana» mnpenapatsiMeH (OipiHmm Oakpuiay TOOBI) cay CHBIPIApPABIH JKENIH YpPIicCiH
CAHMTAPMSUIBIK OHJCYy HOTWXKECiHJe, 2 CcaraTTaH KeifiH MHKpOOpraHm3Mzaep casbl - 4,1+2.4x10°
KTB/mn peiiin TeMmeHIen, THIMIUII >karblHaH 606,1% -Fa neliH jkorapeuiaca, 4 CcaraTThIK
SKCTIO3MIMAIAH KeliH MukpoopraHmsmzaep cadel - 2,1+0,8x10* KTB/Mn Kypam, mpemnapaTThiH
OakTepuIUATIK KacueTi — 96,5% kepceTin )KaKchl HOTHKETe KOJ JKETKI3Lmi. 6 jkoHe 8 caraTThIK
AKCIIO3UIUAA MUKPOOPTaHU3MJIEPIH WIOFBIPIIaHy JEHIedi >KOFapbUIAWTBIHBI AHBIKTANBL. AJl,
aybIpFaH CHBIPJIAPJABIH JKEJiH YPIICIH CAaHUTAPHSUIBIK OHJEYJE MXOFApFbl HOTIDKEre 4 caraTThIK
AKCIO3MUIUAAA KOJ JKETKI3UII OTBIP. SIFHU, MHUKPOOPTaHU3MIEPAiH CaHbI - 5,1+1,9x10* KTB/mi
JICH1H TOMEH/IET, TPEImapaTThiH OaKTepuIHUATIK KacueTi — 93,2% kypanbl. Kanran 6 sxoHe 8 caraTThIK
IKCITO3UIUSIIAPA MUKPOOPTAaHU3M/ICP CaHBI aKbIPBIH/IAI )KOFapbLIai OepeTiHIHE KO3 KETKI3UII.

Exinmni 6akpiay TOOBIHIAFBI cay CUBIPIAPABIH IperapaTieH oHIeJIMEreH KelliH YPIICIHIH eH
KOFapFbI TUIMJII KOPCETKIIi 4 caraTThIK SKCIIO3UIHIa OaKaIIBIIT OTHIP. SIFHH MUKPOOPTaHU3MIEP
canbl — 1,8+4,2x10° KTB/mn kypan, TvimMainiri 77,2 % kepceTTi. All, CyOKIMHUKAIbIK MAaCTUTIIEH
aybIpFaH CHBIpPJIApPJAbIH JKEJH YPHICIHJIErT MHUKPOOPTraHU3MIEpPIiH UIOFBbIpJIaHy JEHIEeHIHIH eH
TOMEHTi KOPCeTKillli 4 caFaTThIK SKCIO3UIMAAA OaiKambIl, onapabiH caHsl - 3,3+2,0x10° KTh/mn
KOPCETII, TUIMAUIIT KaFblHaH 64,6% Kypaabl.

AK «AIIK Apam» mapyamslisiFbiHaa oTanaslK «IIpomukcan» mpenaparsiMer (98,1%) cay
CUBIPJIAPJIBIH JKEJIIH YPIICIH CaHUTAPUSIIBIK OHJCYAIH HoTHxkecl, «biokamga» mnpenaparbiMeH
canblcThiprania — 1,6%-ra, npenaparnen exaenmered tontad — 20,9%-ra xkorapsl 6onca, aypy
cublpiapaa oy kepceTkim corkecinie: 2,1% xone 30,7%-Fa >Korapbl €KeH1 aHBIKTAJIJIBI.

K «Aiinapbaes E.C.» mapyainbiibIFbIHIA CUBIPIAPIBIH JKETiH YPHICIH CAaHUTAPHUSIIBIK
OHJICY/IE JKYMBICTApbl OaphICBIHAA, KOJJAHBICTAFbl MperapaTrTapiblH OapibIFel 4 CaraTThIK
AKCIIO3UIUAA JKAKChl HOTHIKETe KOJ JKETKI3reHIIriH Oaiikayra 6omanbl. Ocbl GaFbITTa OTaHABIK
«[Tpomukcan» mpenapaTblH MalalaHbII cay CHUBIPJIAPIBIH JKEJIiH YPITICIH CAaHUTAPHUSUIBIK OHICY
KYMBICTApBIHBIH HOTHXKeCiHIe, 4 caraTTaH KeWiHT1 OKCIO3UIHUALA MHUKPOOPTaHU3MAEPAIH
TIPUIUTITIHIH CaKTally JCHTel - 2,3+0,7x10* KTB/M nmeiiin ToMeHzer, ne3ruHGEKIus THIMILUTIT -
96,7%-ra nmeiliH >KOFapbuIall OTHIp. ATaifaH NpernaparneH CyOKIMHUKAIBIK MacTUTIEH aybIpFaH
CHBIpIAp/bl CAHUTAPUSAIBIK OH/EY HOTHKECIHIe, MHKPOOPraHu3Maep canbl - 4,6+2,2x10* KTh/mn
Kypar, THIMALTIT - 94,3% KepceTin OThIp.

[Mlapyamsiieikta nainanansuiatein «Vet Clean I-Filmy mpemapaThIHBIH HOTHXKECIHIE cay
CHBIPNAPABIH KEIIiH YPHIiCiH CAHUTAPHUANBIK OHAEYAE MHUKPOOPraHM3MJIEp caHblH — 3,4+22x10%
KTB/Mn, an aypy cHbIpIap/IbIH JKelliH YPIIiCiH CaHUTapUANBIK oHAey e - 6,7+3,8x10% KTh/Mn neitin
TOMEHJIETII, OAKTePUIMATIK KAaCUETI )KaFbIHAH TUIMALIITI calikeciHe: 95,0% sxone 92,1%-1b1 Kypan
OTHIp.

bakpinay ToOBI peTiHe mpenaparieH oHIeIMEreH TONTAFbl CayblH CUBIPIIAp IbIH HOTHKECIHIE:
cay CUBIPJIApP/IbIH JKEJIH YPIICIHIET1 MUKPOOPTaHU3MACP/IIH TIPIILTITIHIH cakTanysl 73,4 %-Fa neiin
KOMBIIICA, MYHJAll KepceTkill aypy cublpiapaa — 62,6%-aeiiin KOWbUIBIT OTHIp. by
KOPCETKIIMTEPAIH HOTH)KECIHAE, OpraHW3MHIH TaOWFU PE3UCTEHTTIITIHIH dcepi KaKChl HOTHIKETE
TOJIBIK KAH/IBI KOJI KETKI3€ alIMal ThIH IBIFbI aifKBIHIABIT OTHIP. COHABIKTaH, MUKPOOPTaHU3MICPAIH
caybIH CUBIPJIAPABIH KEIIHIH JacTall, MAaCTUT aypyJiapblHa IIAJIbIFbIHYbIHA, CYTTIH CAHUTAPHSUIBIK
carachlHbIH TOMEHCYIHE JKOHE Jie MalAap/AblH ocCill eHy MEH oHIM Oepy KaOuleTiH TeMeHAeTYyiHe

47



I3nenicrep, Hotmxkenep — MccnenoBanus, pe3ynbratsl. Ned (96) 2022, ISSN 2304-3334

OKEJIIIT COKThIPMAC YIIiH, OaKTEPUIIMATLUIIT KOFaphl MpenaparTapibl CayblHHAH KEWIH MIHACTTI
TYPAE KEeJiH YPIiCiH CAHUTAPUSUIIBIK OHICYACH OTKI31I OTBIPYIbI KAXKET eTeI.

IOK «Augap6aes E.C.» mapyalmibUIbIFbIHAQ KYPTi3UITEH BETCPUHAPUSIIBIK  OHICY
’KYMBICTapbIHBIH THIMALIITIH Oaranayna, «[Ipomukcan» mpenapatsiMed (96,7%) cay cubipiapisl
enzey Hotmxkecinme «Vet Clean I-Filmy mpemaparsinan — 1,7%; npenapaTrieH eHJEIMEreH cay
cubipaapaan — 23,3% j>Korapbl €KeHiH KOpCeTce, aypy CHUBIPJIAP/BIH JKEJiH YPIiCIH CAaHUTapHUSIIBIK
eHiey HoTmkeciHae «IIpomukcany npenaparbl — 94,3%-1b1 Kypan, 6aKplIay TONTApbIHAH THICIHIIIE:
2,2% sxone 31,7% xKorapbl KOPCETKIIIKE he O0JIATHIHABIFbI aHBIKTAJIIBI.

AtanraH mapyambUIbIKTapAaa Oyil  OaFpITTa BETEPUHAPHSUIBIK  OHJEY  KYMBICTapbl
KYpPri3iIreHiMeH, OJapAblH THIMIUITIH aHBIKTAl, Talfay KYMBICTapbl JKYpTri3iUIMEHTiHIHE Ke3
JKETKIZUII.

Keneci 3epTTey )KyMBICTaphl aTalfaH MpernaparTapibl CYOKIMHKAIBIK MACTUTTIH aJIbIH ay
MakKcaThIHJIa KOJIJIaHy YIIiH, TOKIpUOCHIH COHBIHAA MpenapaTrTapblH eM/IK KaCHETIHIH ocep €Ty
THIMIUTITIH CAJIBICTBIPMAJIBI TYPJAC aHBIKTayFa OarbITTAIIBL. byl OarbITTa KYPri3ireH 3eprrey
YKYMBICTAPBIHBIH HOTHIKEJIEP1 TOMEHIET1 2 KeCTeAe KeNTipiIi.

Kecte 2 — [IpenapartappiH eMIiK KACHETTEPIHIH THIMILIITIH CaBICTBIPMAIIBI TYple Oaranay

HOTIKeIepi
No | TIpenaparrap XKanyapmnap To0b1 Maun Gachl Aypyra [IpenaparTbiH
CaHbI HIAJIOBIKKAH MaJl E€MIIIK
CaHBI THiMaLIIr, %
AK «AIIK Anam mapyaniblibIFbl
1 | «IIpomukcan» Cay cubIpiap 15 2 86,7
(3epTTey) Aypy cubipnap 15 4 73,4
2 | «bnokama» Cay cublpaap 15 3 80,0
(6akpLIay) Aypy cublpaap 15 4 73,4
3 | Ilpenaparnen Cay cublpaap 15 B 66,7
eHJieyci3 (0akpuiay) | Aypy cubipiap 15 7 53,4
HIK «Aiinap6aes E.C.» mapyamblUibIFsl
1 | «IIpomukcan» Cay cublpnap 15 3 80,0
(3eptTey) Aypy cublpaap 15 5 66,7
2 | «Vet Clean I-Filmy» | Cay cubipnap 15 4 73,4
(OakpLIay) Aypy cubIpaap 15 5 66,7
3 | Ilpenaparnen Cay cublpaap 15 6 60,0
eHJieyci3 (0akpuiay) | Aypy cubipiap 15 8 46,7

2 KecTeleH aJblHFaH CaHABIK MoniMerTepnai Tanmay OapeickiHma, AK «AIIK  Ampam»
HIapyalbUIbIFbIHIA KYPIi3UITeH JKETIHAl BeTepUHAPHSUIBIK-CAHUTAPUSIIBIK OHICY HOTHXKECIHAE,
npernaparTapAblH eMIiK Kacuertepine 0ara Oeprenne «lIpoMukcan» npenapaTbIHbIH KOPCETKIIITEpI:
cay cubipiapna — 86,7%; aypy cusipmapaa — 73,4%-ra TeH Oonapl. Typa OChIHAAW KepCeTKIiIl
«bnokana» npenaparsinga: 80,0% : 73,4%, npenaparneH enaenMereH tonta: 66,7%:53,4%-nbIK
yJiecke TeH 0oJabl. Op TONTAFbl €Ki TOMIIAHBIH HOTWKENEpiH opTaia ecenterenae, «I[Ipomukcan»
npenapaTelHbIH eMIiK KacueTi — 80,1%-n1 kypan, «brnokana» npenaparbiHan — 3,4%-Fa, mpenapaTiex
eHenMereH TonTaH - 20%-Fa )oFapbl eKeHi aHBIKTAJIBI.

An, HIK «A#napbae E.C.» mapyambulbIFbIHIQ KYPIi3UITeH CayblH CHUBIPIApIbIH JKENiH
YPIICIHIH TepIiCIH BETEPUHAPUSIIBIK — CAHUTAPUSJIBIK OHJEY IIapalapblHbIH HOTHXKECIHJIE,
npenaparTapAblH eMIiK KacueTTepiH oprama ecenrterenae «lIpomukcan» mpemnapatsl — 73,4%
kypar, «Vet Clean I-Film» npenapatsinan — 3,3%-ra, npemapariieH eHaenMerex Tontan — 46,7%-ra
KOFaphl €KeH1 aKbIHAAJIBII OTHIP.

CyOKIMHMKAJIBIK MAacTUTKE INANABIKKAH CHUBIPJIApIbl aHBIKTAY >KYMBICTapbl, aBTOPJIAp/bIH
KETEKUIUTIrMEeH KYpacThIPbUIFaH TECT-AMarHOCTUKYMHBIH KOMETIMEH 1CKe aChIPbUIIBI.
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3epTTeynepaiH HOTHXKECI KOpCEeTKEHJEH, €Kl mapyambUIbIKTa Ja oTaHAblK «[Ipomukcany
MpENapaTblHbIH  KOPCETKIIITEPl JKAaKChl HOTWXKEre ue OOJbIN, IIEeTENAIK MpenaparrapiaaH
OaKTEepHUIMATIK >KaFbIHAH KEM TYCIHENTiHI aHbIKTanbIl oThip. Conpait-ak, K «Aiinap6aeB E.C.»
mapyambuibiFbiHa Kaparaaaa, AK «ATTK Anamy mapyambulbIFbIHBIH KOPCETKIIITEP1 COJT JKOFaphLIay
eKkeHiH KepceTTi. byHbIH ce0ebiH, cayblH CHBIpJIApAbl KYTil-0ary OKyHeciHIe a3jaraH
KEeMIIUTIKTEpIiH (KU IbIFapy )KYHeCiHIH KYMBIC iCTeY IPUHIIUNTEP1, aBTOCYaT aiMarbIHBIH I1aMa/1aH
THIC BUIFAJJIAHYBI, TOCCHIII KaJIJIBIKTAPBIMEH JIACTaHYhI XoHE T.0.) O0ap €KeHIMEH TyCiHAipyre
Oomazpl.

JKorapbia KeNTipiareH CaHIbIK MAJIIMETTEPIIH HOTHXKECIHAE, OapIIbIK MpermapaTTapablH eMIIK
KACHETIHIH THIMILTITIH KOpPCETeTiH TuarpaMMa KYpbULIbL.
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AK «AlK Agan» LK «Arnpapbaes E.C.»
W [fpomunKcaH W bnhokaga M [TpenapatneH eHaenmereH Vet Clean I-Film

Cyper 1 — CaybIiHHaH KeiliH KOJJaHbUIAThIH MpenapaTTapIblH eMIIK KaCUEeTTEPIHIH
TUIMJIUTITIH KOPCETETIH AUarpaMma

JluarpammazaaH Kepill — OTbIpFaHbIMbI3Jai, oTaHAblK «lIpomukcan» mpenapaThIHBIH
CYOKIMHUKAJBIK MACTHTTBIH alIbIH aJly MAaKCaTbIHIA KOJJAHBULY HOTHIKECi, IIEeTeIIiK
npenaparTapAblH KOpPCeTKIIITepIMEH CallbICThIpFaHAa >KOFapbl €KeHIH aHbIK Oalikayra Ooajbl.
Jlemek, cayblH CHUBIpJIAp/bIH KENIH YPIICIH CayblHHAH KEWIH JKYPri3UIETIH CAHUTAPHSUIBIK OHJCY
KYMBICTaphl TajlalKa collkec aTKapblica, CyOKIMHUKAIBIK MACTUTTBHIH aJIIbIH aJlyFa 0OJIaThIH/IbIFbI
TQIENIAEH/].

Kopvimuinowt

CyOKJIMHUKAIIBIK MACTUTTIH aJ/IbIH ajy YUIIH, CayblH CUBIPJIapbIH JKEJIIH YPIICiH caybIHHAH
KeliH MHKPOOPTaHU3MAEPMEH JIACTaHYBIHBIH JUHAMUKACBIHA KapChl CAaHUTAPHSUIBIK OHJACYIe
OTaHJBIK OaKTEPULUATI KaObIKIIA (OMOJOTHSIIBIK KOpFaHbIC) Ty3riul «[IpomMukcany npenapaTbIHbIH
ocepin Oaranayna AK «AIIK Anan» mapyamsuibirbiaa - 98,1% kypar, «biokana» npenaparbiMeH
canpIcThIpranga — 1,6%-ra, npenaparnen exaenMeren tontad — 20,9%-ra sxorapel Oonca, 1K
«Annapbaes E.C.» mapyalllbUIBIFBIHAA JKYPTi3UIT€H BeTepuHApUsIIbIK eHueyne «lIpomukcan»
npemnapatsl - 96,7% kypa, «Vet Clean I-Film» npenapatsinan — 1,7%; npemapatiieH oHIeIMEreH
cay cubipnapaan — 23,3% >Korapbl €KeHi aHBIKTAJBIN, 4 CaFaTTHIK KCIO3MIMSIA MaKCHMAIbIl
THIMJIUTIKTI KOPCETETIHIHE KO3 KETKI3LIII.

XKenin ypnoinepiH cayblHHaH KeWiH CaHUTapUsUIBIK OHJey HoTwkeciHne «IIpomukcany»
IpermapaThIHbIH eMJIiK KacueTi oprama ecereH — 80,1%-1 kypan, «bimokaga» mpernaparblHaH —
3,4%-ra, mpenaparneHn egaenMereH tontan - 20%-ra neitin xorapsl 6oinca, K «Aiinap6aes E.C.»
HIapyambUIbIFbIHAa Oy kepceTkimn «[Ipomukcany npemnapatsl — 73,4% kypam, «Vet Clean I-Filmy
npemnapatsiHad — 3,3%-Fa, mpenapaTineH oHIeIMereH TonTaH — 46,7%-ra »Korapbl €KEH1 aHBIKTAJIIbI.
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CPABHUMTEJIBHASA OHEHKA D®PEKTUBHOCTHU NPEITAPATOB JJIA
CAHUTAPHOI OBPABOTKHN BBIMEHH KOPOB ITOCJIE TOEHUSI

Annomauusn

B nanHO# cTaTbe, OCyIIECTBIISETCS CaHMTapHas 0OpaboTKa COCKOB JONHBIX KOPOB IOCIHE
JIO€HUs, pa3padoTaH OTEYECTBEHHBIN JEe3MHQUIMPYIOIIUNA MpernapaT, HaIlpaBICHHbI Ha
NpopUIAKTUKY CYOKJIMHMYECKOTO MacTUTa M Pe3yJbTaThl MCCIEAOBAaHHM B MPOM3BOJICTBEHHBIX
YCIIOBUSX Ui ompenenenus 3p@exkTuBHOCTU MpenapaTa. B HacTodiee BpeMsi MHOTHE MOJIOUHBIE
(bepMBl B CTpaHe BHEAPSIOT COBPEMEHHbBIE TEXHOJIOTUH JUIS YBEITHMUEHHUSI MOJIOKA, U IPUHUMAIOTCS
MHOrue Mmepbl. OCHOBHasl 1LI€lb BCEX XO3AUCTB - YBEIUYUTh OOBEMBI ChHIPbS, YIOBIETBOPUTH
NOTpeOHOCTH HAIlEro HaceJeHHWs M YBEIWYUTh NpHObUe. MIMeHHO mosTOoMy Bce (epmepckue
XO03sICTBa B CTpaHe 3aHUMAIOTCS POU3BOICTBOM KOHKYPEHTOCIIOCOOHOM MPOTYKITHH.

Hy»XHO y4uTBIBaTh, YTO Ka4eCTBO OOPaOOTaHHBIX MPOJIYKTOB 3aBUCUT OT KauyecTBa CHIPOTO
Mosioka. Kak m3BecTHO, CyOKIIMHUYECKUH MACTHUT SBJISETCS OJHUM M3 (aKTOpPOB, BIUSAIOIIMX Ha
KayecTBO MPOM3BOJUMOIO MOJOKA. bbulo OOHApyX eHO, YTO OTEUECTBEHHOE JIEKapCTBEHHOE
CPEICTBO, HalleJIECHHOE Ha MpeNoTBpalleHHe ATOro 3a0oJjeBaHUs, HAMHOIO MPEBOCXOJIAT
WHOCTpaHHBIC JiekapcTBeHHbIe cpencTBa («biokama», «Vet Clean I-Filmy). beuto mokazaHo, uTo
npernapar, KOTOpbI Mbl pa3zpaboTalii, MOKET 3HAYUTENIbHO CHHU3UTh CTENEHb OaKTepHaIbHOTO
3arps3HEHUS] U MMKpPOOHOTO 3arpsi3HEHHs] COCKOB BBIMEHM, YTO MNPHUBOJUT K 3HAUYUTEIHHOU
OaxTeprosniornyeckoil 3ammure. Takxke ObIIIO YCTaHOBJIEHO, YTO OH OTPUIIATEIHHO BIMSIET Ha MPOLIECC
IIPOHUKHOBEHUSI MUKPOOPTraHU3MOB YE€PE3 COCKOB BHIMEHHU.

Knroueevie cnosa: canutapnas o0pab0oTka, CyOKIMHHUYECKUN MAaCTHT, OaKTepHUOIOTHYECKas
3alUTa, KAYeCTBO MOJIOKA, COCKOB BBIMEHH, SKCIIO3HIIUS, 1e3UHUIMPYIOLTHI pernapar
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COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF PREPARATIONS
FOR THE SANITARY TREATMENT OF COWS' UDDERS AFTER MILKING

Abstract

In this article, sanitary treatment of nipples of dairy cows after milking is carried out, a domestic
disinfectant preparation is developed, aimed at the prevention of subclinical mastitis and the results
of studies in a production environment to determine the effectiveness of the drug. Currently, many
dairy farms in the country are implementing modern technologies to increase milk, and many
measures are being taken. The main goal of all farms is to increase the volume of raw materials, meet
the needs of our population and increase profits. That is why all farms in the country are engaged in
the production of competitive products.

Keep in mind that the quality of processed products depends on the quality of raw milk. As you
know, subclinical mastitis is one of the factors that affect the quality of milk produced. It was found
that domestic medicines aimed at preventing this disease are far superior to foreign medicines
(«Blockade», «Vet Clean I-Filmy). It has been proven that the drug we developed can significantly
reduce the degree of bacterial contamination and microbial contamination of the udder nipples, which
leads to significant bacteriological protection. It was also found that it negatively affects the process
of penetration of microorganisms through the udder nipples.

Key words: sanitary treatment, subclinical mastitis, bacteriological protection, milk quality,
udder nipples, exposure, disinfectant
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PE3YJIbTATBI BO3JEJIBIBAHUA MHOI'OJIETHUX KOPMOBbBIX TPAB B
YCJIOBUAX CEBEPHOI'O KABAXCTAHA

AnHomayus

B nanHoi#i cTaTthbe npeacTaBIeHbl pe3yNbTaThl HAYYHBIX UccienoBanuii 3a 2015-2020 roasr mo
CEJICKIIMU, CEMEHOBOJICTBY U TEXHOJIOTHUU BO3/ICIBIBAHUSI MHOTOJIETHUX KOPMOBBIX TpaB. HayuHsie
HCCIe0BaHUs MPOBOAMIIUCH Ha onbITHOM Mosie TOO «Kokierayckoe onmbITHO-ITPOU3BOCTBEHHOE
X0351UCcTBO» (AKMOJMHCKass 001acTh, 3EpEHIMHCKUN paiioH, ¢. YaramHka), pacrosioKEHHOM B
crenHoit 30He CeBepHoro Kazaxcrana.

llenpt0 MaHHBIX HAYYHBIX MCCICIOBAHUMN SIBISIETCS TMOBBIIICHHE MPOAYKTHBHOCTH U
YCTOMYMBOCTH MHOTOJIETHMX KOPMOBBIX TpaB B yciioBusix CeBepHoro Kaszaxcrana u mpenoxeHue
MIPOU3BOJICTBY KOHKPETHBIX BUJIOB U COPTOB.

[Ipu npoBeneHun uccaeq0BaHUN ObUTH UCTIOJIB30BAHbI OOLIEPUHATHIE B arPOHOMHUH METO/IbI
MMOCTAaHOBKH TIOJIEBBIX OMBITOB, TaOOPATOPHBIE MCCIEAOBAaHUS MPOBOJAWIUCH B aKKPEAUTOBAHHBIX
JabopaTopUsIX MO YCTAaHOBJIEHHBIM METOJIaM U CTaHJapTaM Ha COBPEMEHHBIX 000PYT0BAHUSAX.

OObekTamMu UCCIeIOBaHUH CITy)KaT pa3TuyHbIe BUIbl MHOTOJIETHUX KOPMOBBIX TPaB.

[IpoBeneHHBIE HAYYHO-TIPOU3BOICTBEHHBIC OMBITHI IMOKAa3ajdd, YTO IS YJIYYIICHUS WU
CO3/1aHUA KYJIbTYPHBIX CEHOKOCOB M MACTOMUII] Ha MaOMPOAYKTUBHBIX 3aCOJICHHBIX 3€MJISIX JIy4IIIe
BCETO HCIMOJB30BaHUE TpaBOCMecel ¢ 00s3aTeIbHBIM BKIIOUYEHHEM B KOMIIOHEHTBI KYJIBTYPHI
JNOHHUKA. J[OHHHMKOBas TpPaBOIOJbHAS CUCTEMA 3E€MJICJENHS MO3BOJISIET HE TOJIBKO COXPAHMUTH
MJI0IOPOJIME TIOYBBI, HO U M3-3a TOJIOKUTEIHHOTO OajaHca OpraHWYECKHX BEIIECTB, MOBBIIIACT
comepxkanue rymyca. lIpoBeneHHble pe3ynbTaThl MCCIEIOBAHUSA IMO3BOJSIOT PEKOMEHI0BATH
MTPOM3BOJICTBY COPTa MHOTOJIETHUX TPaB C BHICOKOW MPOIYKTUBHOCTHIO U YCTOMUHNBOCTHIO.

OO6nacTh UCTOIB30BAHUS PE3YNIBTATOB — KOpMoIiponu3BoacTBO CeBepHoro KazaxcraHa.

Knroueevle cnoea: Kopmonpouzsoo0cmeo, MHO20JEMHUEe KOPMOBble MpAsbl, CeleKyus,
mpasocmecu, OOHHUK, TIOYEePHA, KOCMmpey.

Beeoenue

[loBblmIeHME  TPOAYKTHBHOCTH  COBPEMEHHOTO  JXKMBOTHOBOJCTBA  HAXOOUTCA B
HETMOCPEJICTBEHHOW 3aBUCUMOCTH OT KOPMOIIPOM3BOJACTBA M  00ECIIEYEHHOCTH >KHBOTHBIX
panmoHanbHBIM KopMiIeHHEeM. OHAKO JaJIbHEWIEee pa3BUTHE KOPMOIPOU3BOJACTBA CAECPKUBAECTCS
HU3KON IIPOJYKTUBHOCTBIO CEJIBCKOXO3SMCTBEHHBIX YTOAUM, HEAOCTATOYHOCTBIO aJallTUPOBAHHBIX
COPTOB K KOHKPETHON MOYBEHHO-KJIMMATHUYECKON 30HE, CIIa00H yCTOMUNBOCTHIO KOPMOBBIX KYJIBTYP
K HeOJarompHusTHBIM YCJIOBUSAM OKpyxkaromei cpensl. ComnodHo-paBHHHHas crenb CeBepHOro
Kaszaxcrana 30Ha HEyCTOMYMBOIO YBJIAXKHEHMS 110 CBOMM IIOYBEHHO-KJIMMATUYECKUM YCIOBUAM. JTa
30Ha XapaKTEPU3YyEeTCs HEYCTOMYMBBIM YBIIA)KHEHHEM B BECEHHE-JICTHUM IIEPUOJ, 4YTO HE BCEraa
OJaronpusATCTBYET BO3JENBIBAHMIO IICHHBIX B KOPMOBOM OTHOIIEHUH BBICOKOYPOXKaHBIX
MHOToJIeTHUX TpaB. [loaToMy Hambonee akTyaJbHOW IMpencTaBiseTCs 3ahaya moadopa BUIOB U
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COPTOB MHOTOJIETHHUX TPaB C BBICOKOM NMPOAYKTHUBHOCTBHIO U YCTOMYMBOCTHIO MMEHHO B YCIOBHUAX
Cesepnoro Kazaxcrana.

MHoroneTHue KOpPMOBBIE TpaBbl — 3TO HE TOJBKO MCTOYHUK BBICOKOIUTATEIBHOIO
HHEPrOHACHIIIEHHOTO KOPMa, HO U UIMEET Cpeoo0pa3yroliee MOYBO3aIUTHOE U TOYBOYTyUIIAIOIIEe
3HaYEHHUE KaK He3aMEHUMOE OMOJIOTHYECKOE CPEJICTBO MPOTUBOCTOSIHUS IETPAAAlluU [TOYUBHI.

B ycnoBusix crennoit 30Hbl CeBepHoro KazaxcraHa MMEIOT paclpOCTpaHEHHUE CIEAYIOLIUE
BHJIBI MHOTOJIETHUX TpaB. KocTpen 06€30CThlii — BEpXOBOM KOPHEBUIIHBIM MHOTOJICTHUN 3JIaK.
KyJIbTypa C  BBICOKOM  DKOJIOTMYECKOW  IUIACTUYHOCTBIO,  OTIMYAIOIIAACS  BBICOKOM
3aCyXO0YCTOMYHMBOCTBIO U 3UMOCTOMKOCTBIO, CLIOCOOHOCTBIO K BO3JICJIBIBAHUIO B YCIOBHSIX CTEIU
IlenHOEe mMacTOMIIHOE U CEHOKOCHOE pacTeHue. OTIMYHO IOE€NaeTcsi BCEMH BHAAMU CKOTA.
Bxurouenue kocTtpa 6€30¢Toro B TpaBocMecH ¢ 0000BBIMU MOBBILIAET YpOKail ceHa U MacTOUIIIHOTO
KOpMa, CO3J1aeT YCJIOBUS JUIS JIy4lIero oTpacTaHus TpaBocTos. IIbipel cu3blil — 3aCyX0yCTOMYMBAs
MacTOUIHAS ¥ CEHOKOCHAas TpaBa Ul KUBOTHOBOJYECKUX PAllOHOB CTEMHOW 30HBI. YJaeTcs Ha
COJIOHIIEBATHIX [TOYBAX, HA CKJIOHAX KaK MPOTUBOAPO3UNHAS KYJIbTypa. Y CTONYMB K BBITAIITHIBAHUIO
CKOTOM, TakK Kak (opMHpyeT OY€Hb IUIOTHYIO JepHUHY. B cTemHOl 30He mbIpeil cu3blil o0namaet
BBICOKOH 3aCyX0YyCTOMYHMBOCTHIO. JItoliepHa — o/iHa U3 HanOoJyiee IEHHBIX MHOTOJIETHUX 00OOBBIX
BBICOKOIIUTATEIbHBIX KOPMOBBIX KYJBTYp, IIMPOKO KYJIbTUBHPYETCS B CTEHHBIX M JIECOCTEIHBIX
paliOHaX, OTJIMYAETCA XOpPOLICH YPOKAWHOCTBIO CEHA, BBICOKOW 3UMOCTOMKOCTBIO H
3aCyX0yCTOMYMBOCTBIO. DCHapleT — MHOTOJIETHEE TPaBsiHUCTOE 0000BOE pacTeHre, He yCTyMaroliee
10 KOPMOBOMW LIEHHOCTH, COJEPKAHUIO O€JIKa U APYTUX MUTATEIbHBIX BELIECTB JIIOLIEPHE U KIIEBEPY.
OT1iinyaeTcst BHICOKOH 3UMOCTOMKOCTBIO, 3aCyX0YCTOMYMBOCTHIO, OT3bIBUMBOCTHIO HA YBIIAXKHEHHUE U
BBICOKOH IJIACTUYHOCTBIO. 3€JI€Hasi Macca 3cnaplera Npu CKapMJIMBaHUM HE BBI3bIBA€T TUMIIAHUTA
y JKMBOTHBIX M MOXET CKapMJIMBaThCS B HEOTPAHUYEHHOM KOJIMYECTBE BCEM BHUAAM YKUBOTHBIX.
Jlonnuk otHocuTca K cemeiictBy boOoBwix (Fabaceae) mmeer BbICOKHE BBIXOJBI CEMSH U CEHA,
YCTOMYMB K SKCTPEMAJIbHBIM YCIIOBUSIM OKpY)KaloIleld cpebl, TaKMX KakK 3acyXa, XOJIoJ H
3aCoJIeHHOCTh MmouBHI [ 1, ¢. 121-156; 2-5].

Memoowvt u mamepuanwt

Hayunble nccnenoBanus npooguwinchk Ha onbITHOM nojie TOO «Kokmerayckoe ONBITHO-
MIPOM3BOJICTBEHHOE XO03AKUCTBO» (AKMOJIMHCKAasi 00JacTh, 3E€pPEHIAMHCKUN paioH, ¢. Yarmueka),
pacnosoxxeHHoM B crenHoi 30He CeBepHoro KazaxcraHa.

OmneITHOE MOJIE PacHoIoKEeHO BOIN3H cena YarnuHka, 3epeHIUHCKOro pailoHa AKMOJIMHCKON
obmactu. IloyBa ONBITHOrO ydacTka — YEpHO3eM OOBIKHOBEHHBIH, CPEJHEMOILHBIMH,
CPEHETYMYCOBBIM, TakM€ IOYBBI COCTABJSIOT OOJBIIYI0 YacTh MOYBEHHOTO IOKpPOBa OOJIACTH.
[TaxoTHBII TOpU30HT JocTHraeT 34 cM, HUXKE pacroyiaraercst nepexoubiii ropu3ont B (14-20 cm)
TEMHOBATO-CEPbIil, C KOPUYHEBBIM OTTEHKOM IUIOTHOTO CJIOKEHHUS, JaJIble MEepexXoasliuil B
ropuzonT BC. Ilo MexaHMuYecKOMYy COCTaBy — TSDKEBbIH CYIJIMHOK criaboxpsuieBarsiid. Ilo
XUMHUYECKOMY cocTaBy: coaepxkanue rymyca — 4,71 % (mo Tropuny), pH cpenst — 7,1-7,5,
MOJBMKHBIX (opM docdopa — 2,16, kanusg — 40,9 (mo Mauuruny), azota — 3,21 (I'punaBans-JIsoky)
mr Ha 100 T mouBbl. Cie10BaTENbHO, IO COACPKAHUIO a30Ta 00ECTICYCHHOCTh cpeaHsis, o pochopy
HU3Kas M KaJIuio BbIcoKkas. [TouBa nMeeT JOBOJBHO 3HAUYMTENIbHBIE 3aMachl BaIOBBIX (popM a3oTa u
dbocdopa

OOBEeKTOM UCCIEIOBaHUN ABISIOTCS MHOTOJIETHUE KOPMOBBIE TPABBI.

[Ipy BBINOJHEHUH HCCIIEIOBAaHUM HCMOJB30BaHbI CIEIYIOIINE METOAUKH M METOJINYECKUE
ykazaHus: MeTo/MKka onbITOB Ha ceHokocax u macroumax (BHUU kopmos, 1971) [6, c. 130-142],
Meroauka nonesoro ombita (b.A. Jlocnexos, 1985) [7, c¢. 142-165], MeToandeckue ykazaHus 1O
MIPOBEJICHUIO TOJIEBBIX OIMBITOB ¢ KOPMOBbIMU KyibTypamu (BHUU xopmos, 1997) [8, c. 15-20],
Meroandeckue yka3zaHus 10 TPOBEACHUIO TIOJIEBBIX OIMBITOB C KOPMOBBIMHU KynbTypamu (1983 1.) [9,
c. 140-153].

XWMHYECKUH  aHalu3 PACTUTEIBHBIX O0pa3lloB TMPOBOAWICS B  aKKPEIUTOBAHHOMN
arpoxumudeckoit madopatopun TOO «AgroComplexExpert» (c. XKakcor). [lonydeHnHbie pe3ynbTaThl
UCCIeIOBaHU 00paboTaHbl CTAaTHCTUYECKUMHU METOJaMH, JUIsl pacueTroB ObUIO MPUMEHEHO
nporpammuoe obecnieuenne SNEDECOR.

55



I3nenicrep, Hotmxkenep — MccnenoBanus, pe3ynbratsl. Ned (96) 2022, ISSN 2304-3334

Pes3ynomamut u o6cyscoenue

B nyronactOumiHoOM X03HCTBE KOPMOBBIE TPABBI JUIs YAYUIICHHUS UM CO3AaHUS KYJIbTYPHBIX
CEHOKOCOB U MMAaCcTOMII UCTIOJB3YIOTCS B TPABOCMECSX € 0053aTeNbHBIM 0000BBIM KOMIIOHEHTOM.

B ycnoBusax CesepHoro Kaszaxcrana, rae MOpO3HBIM 3UMHHMM NEpUOI U BOJAA SIBIISIOTCS
OCHOBHBIMHM OTPaHHYEHUSIMH, TPABOCMECH C MHOTOJIETHUMU OOOOBBIMH TpaBaMU — SIBJISIOTCS
€IMHCTBEHHBIM (DAKTOPOM MPEOAOJICHUsI 3aCyLUTMBOTO JICTHErO Iepuoja 3a cuér cOopa BOABI B
MOYBEHHOM TMpoduie ¢ TMOMOIIbI0 TUAPABIMYECKOro MoabeMa (WM TUAPABIUYECKOrO
nepepacipe/eNieHns1) BOJAbl KyIbTypaMHu C NIYOOKHMMH KOPHSMH WM MUKOPU3HBIMH CETSIMH, TPU
3TOM OCYILECTBJISISl THAPABIMYECKOE Iepepaclpe/ielieHe BJIard Ha pacTeHHsl C HeriyOookoi
KOpHEBOM cucteMoil. Takke BIUsSA Ha ylydllIeHue MOOMIU3aIMK 1 0OMeHa MUTATEeIbHBIX BEIECTB,
0COOEHHO MOBBIIIAsE AKTUBHOCTh TTOYBEHHBIX MUKPOOHBIX COOOIIECTB.

OCHOBHBIMU  NPEUMYILECTBAMH TPpU OOOCHOBAHHOM BBIOOpPE TPABOCMECU  SIBISIOTCS
UCIIOJIb30BaHUE TMPEUMYIIECTB OTAEJIBHOTO BUJAa W HHUBEIMPOBAHHWE €ro HEJAOCTaTKOB
MIPEUMYILECTBAMH JIPYTUX BUIOB; MUHUMU3AIMS PUCKOB, CBA3AHHBIX C IMOJHBIM WM YACTUYHBIM
MOBPEXKICHUEM OTAENIbHBIX BUI0B BCIEACTBHE MIPUPOIHBIX SABIICHUH (3acyXa, BEIMEp3aHue, 00JIe3HH,
BpEAUTEIN) IyTEM 3aMEIICHUs] MOBPEXKIACHHBIX BUJOB 0oJjiee YCTOWYUBBIMHM;, BO3MOXKHOCTh
COCTaBJICHHS ONTUMAJIBHOU JIJISl MPUPOJHO-KIMMATUYECKUX YCIOBHIM pPErHOHA U HANPaBICHHOCTH
NpPOM3BOCTBA cMech KoMnoHeHToB [10-13].

TpaBocmecH yBenu4YMBAIOT (PUTOAOCTYIHOCTh U MPHUOOPETEHHE OTPAHHMYEHHBIX PECYPCOB, a
yIpaBICHUE B3aUMOACHCTBUEM KOPHS H puU30ChEpbl MOXKET TOBBICUTH 3(PPEKTHBHOCTD
HCII0JIb30BaHUs PECYPCOB KYJIbTYPAMHU, TAK)KE AKTUBUPYIOTCS] CUTHAJIbHBIE KaCKa (bl (PUTOTOPMOHOB,
perynupymolire pa3BuTue pacteHuil. bpiio oOHapykeHo, YTO B CMELIaHHBIX MIOCEBAX, B OTIHYUE OT
OJMHOYHOTO CEBOOOOPOTA, 3HAYUTEIHHO MOBHIIAETCS AKTHBHOCTD IIMPOKOTO CIIEKTpa (epPMEHTOB.
DTa CIIoKHAsE MOJIEKYJIIPHAs CBSI3b MEKIY BUIAMU CTUMYJIMPYET pocT pactenwii [ 14-20].

[Ipu 5TOM, Kak moka3anu Hamu nocneaHue uccnegopanus (Y.M. Caranbekos, M.E. baiinanun,
I'T. VanueBa u 1p.) TpOAYKTUBHOCTH M 3(PPEKTUBHOCTH TpaBOCMECEH MOMKHO 3HAYUTEIBHO
MOBBICUTH MPU BHEAPEHUH B KOMITIOHEHTHI KYJIbTYPhI JOHHHKAa OCOOCHHO Ha MaJOMPOIyKTHUBHBIX
3aCOJICHHBIX 3eMJISIX, KOTOPBIE COCTABIISIOT OONBIIMHCTBO HE BBEJCHHBIX B MAIIHIO YYaCTKOB.

Tax, B cpeanem 3a 2016-2020 rr. ypo’kallHOCTh C€Ha JIIOLIEPHBI, ACHapLeTa B TPABOCMECH C
KOCTPELIOM M J>KUTHSKOM cocTaBmsiia 13,5-18,2 1m/ra, To BBedeHHE [OHHHMKA TOBBICHIIA WX
MPOAYKTUBHOCT 110 19,7-27,3 1/ra 0coOEHHO NepBbIE Ba rojia MoJIb30BaHUS MOKa JIOJITOJETHHUE
37IaKOBbIE TPaBbl PA30BBIOT XO3SHMCTBEHHO IIEHHBIN TpaBoCTO (Tabnuma 1).

Tab6auna 1 — YpoxkailHOCTh ceHa TpaBocMecel B cpenHeM 3a 2016-2020 rr., 1/ra
2016 2017 2018 | 2019 | 2020 B
TpaBocmech

T. T. T. T. T. CpeIHeM
JlrouepHa+KoCTpelHKUTHSIK 25,4 15,6 10,4 8,7 7,2 13,5
JlroniepHa+MIOHHUK+KOCTPEI] 34,7 25,7 15,6 12,4 | 10,1 19,7
JIroriepHa+IOHHUKHKUTHSIK 36,5 29,6 18,4 145 | 12,2 22,2
JlroriepHa+acmapieT+KkocTpery 27,1 16,3 11,3 9,5 8,3 14,5
JlrouepHat+acnapuerHKUTHSIK 294 20,6 16,7 129 | 114 18,2
JlroniepHa+moHHUK+KOCcTpenHkuTHIK | 40,5 37,7 24,6 18,5 | 15,1 27,3
HCPgs 2,33 2,15 1,17 1,14 | 1,12

Bricokass mpoAyKTUBHOCTH 0OO0O0OBO-37IaKOBBIX CMeced JOCTUTaeTcs 3a CHeT PazIu4yHOro
PacmoIoKeHUsT KOPHEBBIX CUCTEM 3JIaKOBBIX 1 0000OBBIX PACTEHUH, UTO MO3BOJISET HAUOOIIEe TIOTHO
WCIIOJIH30BaTh UMEIOIINECS B TIOUBE MUTATEIbHBIC KOMITOHEHTHI.

JI0CTOMHCTBOM MHOTOJIETHUX 0000BO-3JIaKOBBIX TPABOCMECEH SABISETCS — 0000BBIE KYIBTYPHI,
o0ecrnieunBaroIre 3aMeHy MUHEpaIbHOro azora OuonoruueckuM. CokpalleHle 3aTpaTr dHepruu, 3a
cuéT BKIIOYEHUS O000BOTO KOMIIOHEHTa B 3JIAKOBYIO TPaBOCMECH TO3BOJSIOT 3aMEHUTh
(coxoHOMHTH) B cpeaHeM 120 Kr/ra a30Ta WK OKOJIO 4 IIEHTHEPOB aMMHUAYHOM CEIUTPHI Ha KaXKI0M
rektape, 0000BbIe pacTeHus: Oosiee OOraThl MPOTCHHOM, KaJbI[eM, MarHUEM, HaTPUEM; 3JaKOBBIC
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TpaBbl OTIUYAIOTCS BBICOKUM COZEpPKAHUEM YIII€BOJIOB, KIS U KJIETYaTKH, I03TOMY ONTHUMAaJIbHOE
COOTHOIIIEHNE 00OOBBIX U 3TAKOBBIX TPaB CIIOCOOCTBYET MOTYYCHHIO BBICOKOKAYECTBEHHOTO KOpMa,
06000B0-371aKOBbIE CECHOKOCHO-TTACTOUIIIHBIE TPABOCTOU SIBIISIFOTCS SHEprocOeperaronum GakropoM B
KOPMOTIPOU3BO/ICTBE.

[Ipn anHanmu3e COBpPEMEHHBIX HCCIEJIOBaHUNH B arpOHOMHMYECKONl Hayke, Bce Oouiblie
MPOSIBIISIETCS] TEHJACHINS K APPEKTUBHOCTH TPABOMOIBHON CUCTEMBI 3eMIIEACTHS. DTO HE BO3BPAT K
uccinenoBanusm B.P. BuibsiMmca, a KpuTHdeckoe OCMBICIMBAHHE (PYHIAMEHTAIBHBIX MOJOKEHUN
naHHoM cuctembl. OHa He OTpuLIaeT MoYBo3amUTHYIO cuctemy A.M. bapaeBa, moiocHoro,
arpojaHAmag@THOTO  pa3MEIICHUs  CEJIbCKOXO3SHCTBEHHBIX  KYJIbTYp, A(G(GEKTUBHOCTH U
HCO6XOI[I/IMOCTI/I BBCACHUA TOYHBIX U I_II/I(I)pOBbIX JJIECMEHTOB anOTeXHOJIOI‘I/If/'I, CUCTCMY BCACHUA
OpPraHMYECKOTO 3EeMIICJCNIUS Ha «3€JIeHbIX» IMPUHIUIAX Ha OCHOBE BBEJCHHUS B CEBOOOOPOTHI
MHOT'OJICTHUX TpaB JJIA HNOJTYUYCHUS BBICOKOIMUTATCIBbHBIX KOPMOB, IMPECAOTBPALLICHUA TPUPOAHOTO U
BTOPUYHOTO 3aCOJICHUS MTOYB (Ja)Ke YEPHO3EMOB).

[Ipu OeccmeHHOM MIIEHUIIE U 3€pHO-TIAPaBOM CEBOOOOPOTE COAEPKAHUE I'yMyca CHUYKAETCS
[0 CPAaBHEHHUIO C UCXOAHBIM IJI0J0poareM. ToNbKO BBEIEHHE B CEBOOOOPOT JOHHHUKA HE TOJBKO
COXPAHSIET, HO U TIOBBIIIACT cojiepkaHue rymyca Ha 8-10% 3a oHy poTaiinio ceBooOopoTa (Tadimia
2).

Ta6auna 2 — CojepikaHue ryMmyca B TIOYBE JI0 U TIOCJIC BBEICHUSI B CEBOOOOPOT JIOHHHKA
Coneprxanue rymyca,

Bapuant %
2001 r. 2011 r.
Beccmennas mmenuna 454 4,23
YucTelit Ijap-HIHGHI/IIIa-HHICHVI/IHa 4,54 4,37
(c monHOM MHTEHCUDUKALHEH)
SlumMeHp+HIOHHUK-TOHHUK-TIIIEHUIIA-TTIIICHULIA 454 4,90

CeB0000pOoT SAuMEHbTJOHHUK — JOHHUK — MMIIEHUIIA — MIIeHUIa 3a 10 JIeT He TOIBKO COXPaHUIT
IUIOIOPO/IME TIOYBBI, HO M3-3a MOJOXKHUTEIBHOIO OajlaHca OPraHUYECKHUX BEIIECTB, MOBBICHII
conepxanue rymyca c 4,54 no 4,90 %.

ITpaBuibHBIN MOA00pP BUAOBOTO M COPTOBOIO KOMIIOHEHTA SBISETCS pellaroliuM (hakTopoM
(dbopMHpOBaHMS aNaNTUBHBIX KOPMOBBIX arposkocucreM. VMeHHO copT mpenonpeaenser
YCTOWYMBYIO M CTa0WJIBHYIO IO ToJaM HpPOAYKTHBHOCTb, OOECIEYEeHHME pecypco- M HHEpro-
cOepexeHHUsl, SKOJIOTHUYECKH 0€301acHOE MPOU3BOICTBO MTPU COXPAHEHUH ONITUMAJIbHBIX TApaMETPOB
OKpY’KaroIlel cpenbl. B 3aBUCHMOCTH OT MOYBEHHO-KJIMMAaTUYECKMX PECYpPCOB PETHOHA, LIENEH U
CHOCOOOB  XO3SHCTBEHHOI'O MCIIOJNB30BaHMSI MPOBOAAT MMOAOOp CHayajla BHJA, a 3aTeM
3aperuCTPUPOBAHHOTO copTa. BeiOop copTa nMeeT pemraroniee 3HaueHue 1711 3P HEKTUBHOCTH BCEH
nanpHeieit padotel. CopT mpeaonpeaesnseT ONTUMAIbHYIO TEXHOIOTHIO Bo3AeabiBanus. [1pu sTom
HAJI0 3HaTh, YTO OOILAsk TEXHOJIOTHA 3/1ech HenpruemieMma. OHa JOKHA YYUTHIBATh CIeHU(UIHOCTD
copTa, T.€. JJIsl K&KJI0r0 OPUTHHAIBHOTO COpTa CBOMCTBEHHA CBOSI COPTOBAs TEXHOJIOTHS HE TOJILKO
BO3/IEJIBIBAHUS, HO U MCIIOJIb30BaHUS.

[Ipu BBIOOpE copTa OOBIYHO MPOM3BOJCTBEHHUKH OOpAIIal0T BHUMaHWE Ha OJaromnpusTHOE
COUETaHHE KOMIUIEKCA XO035HCTBEHHO-LIEHHBIX NPU3HAKOB, UIMHY BETeTaluy, NMPOJYKTUBHOCTb U
KayecTBO MNpoAykuuu. Kpome Toro, BaXKHBIMH MHapaMeTpaMH COpTa SIBISIFOTCS SKOJIOTHYEcKas
IUTACTHYHOCTB M CTAaOUIIBHOCTD MPU PA3HBIX METEOPOJIOTUYECKUX YCIOBHSIX.

[lo Hay4HBIM [aHHBIM, H3Y4Y€HHE MHUPOBOrO TeHO(GOHJA IIOIEpPHBI, IO0Ka3alo, 4YTO
aBCTPAJIMIICKUE U aMEPUKAHCKUE COpTa HE BBIACPKUBAIOT HALIMX HKOJIOTMUYECKUX ycloBUH. [Ipn
CYpPOBBIX YCIIOBHSIX MEPE3MMOBKHM IOTHMOAIOT, B YCIOBHUSX 3aCyXu — BbIroparoT. [loatomy Mmbl
pexomeHayem copT — YarnmHckas 17, mokasaBIIMM BBICOKYIO YPOXKaMHOCTb CE€Ha M CEMSIH B
ycnosusix CeBepHoro Kazaxcrana (tadnuma 3).
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Tabauma 3 — XapakTepuCTHKa COPTOB JIIOIEPHBI PA3TMYHOTO IKOJOTO-Teorpaduaeckoro
IIPOUCXOXAECHHUS B cpesiHeM 3a 2015-2020 rr.

Copr, o VYpoxxaiiHOCTB,
[lepe3sumoBka 3acyX0yCcTON4YHUBOCTD, )
rpyIia cOpToB IO % . 1/ra
MTPOMCX 0K JICHHUIO CeHa |ceMsH
Koxkiie, AKMoOIMHCKAs
o06JacTb 90,5 4,5 26,7 | 0,87
Yarmuckas 17,
AKMOJIMHCKas 00J1aCTh 98,7 4,75 323 2,15
3anagHo-Cubupckuit
SKOTHIL 89,7 4,10 25,2 0,75
Boctouno-EBponeiickuii
KOTHIL 84,5 3,67 24,8 0,81
3anagHo-EBponerickuii
SKOTHIL 91,2 4,25 24,6 0,79
FOxHO-AMepuKaHCKH 75.2 3,15 23,2 0,55
DKOTHUII
ABCTpaTMHACKHIA YKOTHIT 77,5 3,37 24,7 0,95
HCPos - - 2,3 0,11

MHoroneTHue TpaBbl OTJIMYAIOTCS BBICOKOW IMPOAYKTHBHOCTBIO, IIHPOKHM CHEKTPOM
UCTOJB30BaHus, IU(P(GEpEeHIINPOBAHbl B 3aBUCHMOCTH OT KJIMMAaTHYECKUX YCIOBHHA pETHOHA
BO3/IeNbIBaHUs. JaHHBIE MO YPOXKaHOCTH CEHAa M CEMSH COPTOB MHOTOJETHHX OOOOBBIX TpaB,
JIOKa3bIBAIOT, YTO B YCIOBHAX cTenHOM 30HBI CeBepHOTo Kasaxcrana monepHa, TOHHUK, 3CIapLeT U
KOCTpeIl SBJISIIOTCS OCHOBHBIMM SKOHOMHUYECKMH BBITOJAHBIMU KYJIbTYpPaMHU OINpeAesIoIne
KOPMOITPOU3BOJICTBO. YPOKalHOCTh CEHa JTaHHBIX KylbTyp Obula B mpenenax 21,7 — 38,8 w/ra, a
cemsH 0,75 — 3,58 n/ra (tabnuua 4).

Tabauna 4 — YpoxaiiHOCTh ceHa U CeMSTH COPTOB MHOT'OJIETHUX TpaB B cpeiHeM 3a 2015-2020

IT.
YpoxaitHOCTB, 11/Ta
Bupg, copr
CEHO ceMeHa

JIronepHa
Kokure (crangapr) 25,7 0,77
®drnopa 2 24,2 0,75
®nopa 4 25,3 0,81
Owmckas 7 26,4 0,95
®nopa 4 26,8 1,05
Hypuns 26,9 0,92
ITamsaru XaceHoBa 27,1 1,12
Ceepo-Kazaxcranckas 8 27,4 1,17
XaHanbIM 29,5 1,22
Yarnunckas 14 30,6 1,52
Yarmuuckas 17 32,4 2,05
HCPos 2,8 0,12

JloHHUK

AJnbrieeBckuil (cTaHAapT) 32,3 2,14
OMCKHUl CKOPOCTIEINbII 34,5 3,07
OMb 30,5 2,08
Owmb 2 32,3 2,12
Ceepo-Kazaxcranckuii 7 32,9 2,12
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Cubupckuii 2 35,2 2,54
Kokmerayckmii 35,4 2,95
Kokmerayckwuii 10 36,3 3,14
Kokmerayckuii 17 38,8 3,42
HCPos 3,1 0,22
Ocmaprier OMCKUH 100UICHHBINA 23,2 3,58
Koctpen 6e3octhiit CubHMMCxo3 88 22,4 2,05
Koctpen 6e3octriii KazCub 14 26,8 3,14
lNopent 3a6aI/IKaJICKI/II/£ Cesepo- 217 118
Kazaxcranckuii 9
Kozngarauk BOCTOiIHbII/I 245 1,25
3epeHIMHCKUI
Buieoowt

HpOBCI{eHHI)IC HAaY4YHO-ITPOHU3BOJACTBCHHBIC OIILITHI ITIOKA3aJik, YTO HCO6XOI[I/IMO YUUTBIBATH BCC
TOHKOCTH TPOH3BOACTBEHHOTO MCIOJIB30BaHHS KAKIOTO BHIa MHOT'OJICTHUX KOPMOBBIX TpaB. Jliist
pelIeHus mpodieM KOPMOITPOU3BOICTBA CTPAHBI HEOOXOIMMO Ha YPOBHE KaXKJIOH 30HBI ONPEICTUTh
HanOoJiee 3HAYNMbIC MHOTOJICTHUE KOPMOBBIC TPaBbl, KOJIMYECTBO COPTOB U MX CaMbIe BYKHBIC IS
pernona ocoOEHHOCTH.
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COJITYCTIK KABAKCTAH JKAFJAVBIHIA KOIDKBIIIBIK MAJA3BIKTBIK
IIONTEPIH OCIPY HOTUKEJIEPI

Anoamna

byn makanana 2015-2020 xbuigapiarsl CEJIEKIUs, TYKbIM IAPYaIIbUIBIFBI )KOHE KOIIKBUIIBIK
MaJa3bIKTBIK IIONTEPIH ©Cipy TEXHOJNOTHCHl OOMBIHINA FBHUIBIMU 3€pTTEYJEpiH HOTHKEIepl
kenripinred. Feumeimu 3eprreynep Conrycrik KasakcTranHbIH jgana  aiiMarblHIA OpHAJIACKAH
"Kekmieray toxipubenik-enaipictik mapyambuibirbl” XIIC (AxkMona o0mbIchl, 3epeHl ayaaHsl,
YarnuHKa aybUIbl) TOKIPUOEIIK TaHAOBIHA KYPTi31iIi.

byn seutbiMu 3eptreynepain Makcatel Conrtyctik Kaszakcran >karnalblHIa KOIDKBUIIABIK
MaJIa3bIKTHIK IIONTEPiHIH OHIMAUIITT MEH TYPaKTBUIBIFBIH apTTHIPY JKOHE OHIIpicKe Oenriii Typiepin
YCBIHY OOJIBIN TaObLIAIbI.

3epTTeyiep Kyprizy Ke3iHae arpoHOMUSIA KAl KaObUIIaHFaH NalallbIK TOKIpUOeIepIi KO
omicTepl MalgaaHBUIIBI, 3ePTXAHAIBIK 3€PTTEYJIep Ka3ipri 3aMaHFbl JKaOJIbIKTapaa OeNrijIeHreH
OMICTEp MEH CTaHJIApTTap OOMBIHINIA aKKPEAUTTEITCH 3epTXaHaIapAa Ky pri3iiii.

3epTTey 00BEKTiNIepi KOIDKBUIABIK MaTa3bIKTHIK IIOITEeP.

JKypriziareH FpUIBIMH-OHIIPICTIK TOKipUOEIep OHIMILIITT TOMEH TY3bl JKepiepe MOJACHU
1a0BbIHIBIKTAp MEH KalbUIbIMAAPbI )KaKcapTy HEMece KYpY YILUiH MIHJETT1 TYPAE 116l KocIalapblH
KOJIJaHFaH AYpPbIC eKeHIH KepceTTi. KeIDKbUIABIK Mana3bIKThIK IIeNTEpiHIH eriHIIUIK >Kyheci
TOTBIPAKTHIH KYHApPJIBUIBIFBIH CAaKTall KaHa KOHMaii, COHBIMEH KaTap OpPTaHUKAaJIBIK 3aTTapbIH OH
Terne-TeH lirine 0aiyIaHbICTBl TYMYCTBIH KYPaMbIH apTThIpajibl. 3epTTey HOTHKENIEpl OHIMAUIITT MEeH
TO3IMJIUIIT dKOFAPhl KOIDKBUILIBIK MIONTEP/IIH COPTTAPBIH OHIPYTre KeHeC Oepei.

Hotwxenepni naiinanany canacsl — Conrtyctik Ka3zakcTaHHBIH jKeMIeN eHAIpici.

Kinm co30ep: >xemien OHMAIPICI, KOIDKBUIABIK MAala3bIKTHIK IIONTEP, CEJEKIUs, IOl
KOcCTajapsl, TyHe KOHBIIIKA, )KOHBIIIKA, aprnadac.
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RESULTS OF CULTIVATION OF PERENNIAL FORAGE GRASSES IN THE
CONDITIONS OF NORTHERN KAZAKHSTAN

Abstract

This article presents the results of scientific research for 2015-2020 on breeding, seed
production and cultivation technology of perennial forage grasses. Scientific research was carried out
on the experimental field of LLP " Kokshetau Experimental Production Farm " (Akmola region,
Zerenda district, Chaglinka village), located in the steppe zone of Northern Kazakhstan.

Scientific research is aimed at increasing the productivity and sustainability of perennial forage
grasses in the conditions of Northern Kazakhstan and to offer the production of specific species and
varieties.
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While carrying out the research the methods of setting field experiments generally accepted in
agronomy were used, laboratory experiments were carried out in accredited laboratories on modern
equipment according to established methods and standards.

The objects of research are various types of perennial fodder grasses.

Conducted scientific and production experiments have shown that in order to improve or create
cultivated hayfields and pastures on unproductive saline lands, it is best to use grass mixtures with
the obligatory inclusion of sweet clover in the components of the culture. The melilot grass-field
farming system allows not only to preserve soil fertility, but also, due to the positive balance of
organic matter, increases the humus content. The results of the study allow us to recommend the
production of varieties of perennial grasses with high productivity and resistance.

The area of application of the results is the fodder production of Northern Kazakhstan.

Key words: fodder production , perennial fodder grasses, selection, grass mixtures, sweet
clover, alfalfa, rump.
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BJIMSIHUE KYMAPUHA HA YCTOMUYMBOCTH JOHHUKA U CIIOCOB
3ATOTOBKHM KOPMA, CHUJKAIOLMI BBICOKYIO KOHLIEHTPALIMIO
KYMAPHUHA

Annomayus

B naHHOI1 cTaThe NpeAcTaBiIeHBl PE3YJIbTAaThl HAYYHBIX HcciaenoBannii 3a 2019-2022 roxel no
M3Y4YEHUIO BIMSHUS COJAEPKaHUS KyMapHHa B JIOHHUKE Ha YCTOWYUBOCTD K 3aCyX€ U BPEIUTENIAM U
OIpeJIEJIEHUIO CII0CO0a 3ar0TOBKH JIOHHUKA Ha KOPM, CHHYKAIOILIETO CO/Iep)KaHUue KyMapuHa.

Hayunble uccnenoBanus npoBoawinch Ha onbITHOM nojie TOO «Kokmierayckoe ONbITHO-
MIPOM3BOJICTBEHHOE XO3SHCTBO» (AKMOJIMHCKasi 007acTh, 3epeHIMHCKUIl paiioH, c. YarimHka),
pacrnonoxeHHOM B ctenHol 30He CeBepHoro Kazaxcrana.

Ilenbro MaHHBIX HAy4YHBIX HCCIIEIOBAaHUWM SIBISETCS ONPEACICHUE BIUSHUS KyMapHHa Ha
YCTOMYMBOCTh JOHHHKA K 3aCyX€ M BPEAMUTENSIM, a TaKKe CHI)KEHHE B JIMCTOCTEOEIbHOW Macce
BBICOKOM KOHIIGHTPALMU KyMapHHa 10 0€30MaCHBIX MPEIENIOB.

[Ipu npoBeneHNH UccaeA0BaHUN ObLUTH MCIOJIb30BaHbl OOIIETIPUHATHIE B aTPOHOMUU METO/IbI
MIOCTAHOBKH TIOJIEBBIX OINBITOB, Ja0OPATOPHBbIE MCCIEJOBAHUS MPOBOJMINUCH MO YCTAHOBICHHBIM
METOJIaM M CTaHJapTaM Ha COBPEMEHHBIX 000PYI0BaHUSIX.

OOBeKTOM UCCNeTOBAaHUM SBISAETCS JOHHHK JKEJITHIN.

[IpoBeneHHbBIE HAYyYHO-TIPOU3BOJICTBEHHBIE OMBITHI IMOKAa3ajd, YTO BO3/ENIbIBAHHE COPTOB
JIOHHMKA JKEITOTO C BBICOKOM KOHIIEHTpalue KymapuHa sBiISeTcs Y(PQPEKTUBHBIM NPUEMOM
3alUThl PACTEHU OT 3aCYIUIMBBIX YCJIOBUN U BpEIUTENEH, a TAKXKE 3aroTOBKA CEHa C Pa3InYHBIMU
TEMIIEPATYPHBIMU PEXUMAMHM CHIKAET KOHLEHTPALMIO KyMapHHAa M IOBBINIAET MUTATEJIBHYIO
LIEHHOCTh KOpMa.

IIpoBeneHHbIE pe3yibTaThl HCCIEIOBAHUS IO3BOJISIIOT PEKOMEHIOBATh IPOU3BOJCTBY
BBICOKONIPOIYKTHUBHBIE, 3aCYyX0yCTOMUMBBIEC U YCTOWUMBBIE K BPEIUTEIISIM COPTA IOHHUKA XKEITOT0 ¢
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BBICOKHM COJICp’)KaHUEM KyMapHHa C 3aTOTOBKOM Ha KOPM ¢ 0€3011acHON KOHIICHTpaIlueld KyMapruHa
JUTSI 5KUBOTHBIX.

OO6nacTh UCIIONIB30BAaHUS PE3YJIHTATOB — KOPMOTIPOU3BOACTBO U KUBOTHOBOACTBO CeBEpHOTO
Kazaxcrana.

Kntouesvie cnosa: rxopmonpouzeo0cmeo, OOHHUK, KYMAPUH, KOPM, 3A20MOBKA KOPMOS,
epeoument, 3aCyxoycmoudugoCmo.

Beseoenue

ConouHo-paBHuHHas ctenb CeBepHoro KazaxcraHa 30Ha HEyCTOMUYMBOIO YBJIAKHEHMS I10
CBOMM IIOYBEHHO-KJIMMATUYECKUM YCJIOBHUSIM. JTa 30HA XapaKTEPU3YeTCs HEyCTONYMBBIM
YBJIQKHEHUEM B BECEHHE-JIETHUI MIEPUOJI, YTO HE BCerja 0JaronpusTCTBYET BO3/EIbIBAHHUIO IEHHbBIX
B KOPMOBOM OTHOUIEHMH BBICOKOYPO’KalHBIX pPacHpOCTPAHEHHBIX MHOTOJIETHHUX TpaB. Iloaromy
HauOoJiee aKTyaJbHOM IpeJICTaBIsAETCS 3ajaya BO3JENbIBAHMS MHOTOJIETHUX TpaB C BBICOKOU
IIPOJYKTUBHOCTBIO U YCTOMYMBOCTHIO UMEHHO B yciioBusix CeBepHoro Kaszaxcrana.

MHoronerHue KOPMOBBIE TpaBbl — 3TO HE TOJBKO MCTOYHUK BBICOKONMUTATEIHLHOIO
HHEPTrOHACKHIIIEHHOTO KOPMa, HO M IMEET cpefoo0pa3yroliee TOYBO3AMIMTHOE U TOYBOYITYYIIAIOIIEe
3Ha4YeHUE KaK He3aMEHUMOe OMOJIOTHYECKOE CPEICTBO POTUBOCTOSIHUSA Aerpajaluu noussl. Cpean
MHOTOJIETHUX TpaB IPHUCIOCOOJIEHHBIX K CypoBbIM ycioBusiM CeBepHoro Kazaxcrana MOKHO
OTMETHUTb JIOHHMK JKENTHIN.

JloHHHK OTHOCHUTCA K cemelicTBY boboBbix (Fabaceae) nmeer BhICOKHE BBIXO/IBI CEMSIH U CEHA,
YCTOMYMB K OSKCTPEMAJIbHBIM YCIOBUSM OKpPYXAlOUIeW Cpelbl, TakKuX KaK 3acyxa, XOJoJ H
3aCOJICHHOCTh IOYBBI, B OTJIMYHE OT JPYTHX KOPMOBBIX MHOIOJE€THUX 0000BbIX TpaB. LleHHOM
0COOEHHOCTBIO STOTO PACTEHUS SBISETCS BBICOKAS YPOXKAHHOCTH 3€JEHOH MacChl W BBICOKOE
conepskanue Oenka. JJoHHuk gaet ypoxkait 10 9700 kr/ra cyxoro Bemectsa [ 1,2,3].

bnarogaps cumOuo3y c¢ azorukcupyrouumu  OaxtepusmMu  (Rhizobium  meliloti)
BO3/ICJIbIBAHUE JIOHHUKA CIIOCOOCTBYET MOBBIIMICHUIO IUIOAOPOaUs MOYBBI. CKOpPOCTh (pHUKCALUU
a30Ta y JIOHHUKA BBIIIE, YEM y IPYTUX O00OBBIX, YTO JIETAET €ro MOJIe3HbIM JJi1 ceBoobopoTa [4,5].
JIOHHHK TakXe M3BECTEH CBOEH CrOCOOHOCTBIO MCIONIb30BaTh Kak Gochop, Tak U Kanui, KOTOpble
OTHOCHUTENIbHO HEJOCTYNHBI JIPYrUM KyibTypam. [lomumo cBoero mnousooOpa3yromiero CBOMICTBa,
JOHHUK TMOJABIISIET POCT COPHAKOB [6].

JIOHHUK OYeHb BaXKEH 7151 mueioBoicTBa. COOp Mena mpu MoJI€BOM BO3/I€JIBIBAHUN KOJIEOIETCS
ot 400 o 600 xr/ra, coop meuIbIBl 40—90 kr/ra. [I4ens! jgeTa0T BOKPYT JTOHHUKA C MOJIYIHS 110
Beuepa. biaronaps riny6okoMy cTepKHEBOMY KOPHIO OH MOXKET IIPOU3BOJUTH HEKTAap AaXKE B CYXYIO
noroxay [7].

OpHako mnpu CBOEH YHHUKAJIBHOCTH U YHHMBEPCAIbHOCTM HA PEAKOCTh IIEHHBIM U
ONaronpusATHBIM COYETAHHEeM JUId 3eMJIeelHus M PpacTeHUEBOJCTBA, HAIWYMEM KOMIUIEKCa
OMOJOTMYECKUX CBONCTB UM XO3SICTBEHHBIX MPU3HAKOB JIOHHUK HMEET HEeJOCTaTKU Kak
TBEPJIOCEMSHHOCTh, Ipy00CTe0EIbHOCTh U BBICOKOE COJEpIKaHUE KyMapHHa, MOCJeIHee MpHIaeT
KOpMY crieliupuueckuii BKyc u 3anax [8].

Kymapunsl — npHpoJHBIE COEAMHEHUS, B OCHOBE KOTOPHIX JIGKUT OEH30 — 0 — IMHUPOH,
MPEICTaBISIONINI CcO00OM JIAaKTOH LHMC-OPTO-OKCUKOPUYHON KuciaoThl. OHM Hambojiee IMIMPOKO
pacnpocTpaHeHbl B cemeiicTBax Apiaceae Lindl., Rutaceae Juss., Fabaceae Lindl., Hippocastanaceae
DC, npu 3TOM MecTO UX JIOKATU3ALUH Pa3IMYHO: IJI0]Ibl, IOJI3EMHbIE OpraHbl, KOpa, JUCThS, CTEOIN
u 1.1. KonmuuecTBeHHOE cofiepKaHue KyMapuHOB B pacTeHUsX konebnercs ot 0,5 no 2%, Hepenko
nocruras 5-6%. Kymapus — poJloHauanbHUK COeIMHEHUN 3TON rpynnbl. BnepBbie 310 coennHeHne
6buto BblieneHo B 1980 romy dorenem W3 IUIONOB pacTeHHs IUKTEPUKC cemeiicTBa 000OBBIE.
[To3nHee kymapunbl OblTM OOHapykeHbl B 50 rogax pa3lMyYHBIX ceMeWcTB 0000BBIX KyinbTyp. B
Pa3sBUTHM XUMHU KyMapuHOB OOJIbIION BKJaJX BHeC ydeHbli Illmer, M3 oTe4eCTBEHHBIX YUEHBIX —
Huxonos u Ky3nenoa. B Hacrosiee BpemMst U3BECTHO 1,5 ThIC. pacTEeHHI, COIEpKAIUX KYMApHUHBI.
Hns 150 coenuHeHMid ycTaHOBIIEHA XHMMHYECKas CTPYKTypa W HU3yueHa (apMaKoJorHuecKas
aKTUBHOCTb. B mpupoie yaie Bcero BCTpeyaroTcs MPOCThIe MPOU3BOAHBIE KyMapHHOB. B pacTeHmsx
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Yalie BCEro OHM HaXOAATCS B CBOOOJHOM COCTOSHUM B BHUJE AarjiuKOHOB, PEIKO OBIBAIOT
[JINKO3UIUPOBAHBI.

Kymapun — 3T0 apoMaTHUecKoe COEAMHEHUE, BIMAIOIIEE Ha BKYCOBBIE KauecTBa KOpMa U3
JIOHHHUKa J10 T€X I0p, [10Ka KUBOTHBIE HE aJANTUPYIOTCSA K TOPbKOMY BKYCy. Bricokoe conepkanue
KyMapuHa CTaJ0 OrpaHMYUBAIOIIMM (PaKTOPOM HCIOJIb30BAHUS JOHHMKA B KayecTBE KOpMa s
ckoTa [9]. JIOHHUK MOET BbI3BaTb I'€MOPPArMuecKO€ COCTOSHHUE Yy KPYIHOIO pOraroro Ckora,
U3BECTHOE Kak OoJsie3Hb JOHHMKA. IlneceHb B KOpMax W3 JOHHHKA IpeBpallaeT KyMapuH B
IuKymapoil. Ecinu y kopMa U3 TOHHMKA HAUMHAIOTCS MPOLIECCHl THUEHUSI OH MEHEE M0e1aeM M3-3a
€ro roppbKOro BKYycCa, BBI3BAHHBIM T€M, YTO B TKaHAX PACTEHUI COJEPKUTCA KyMAapUH KOTOPBIH
npeBpamaercs B 1ukymapoi. CoeJiHeHne, OTBETCTBEHHOE 3a 3a00JIeBaHKE, HA3bIBACTCS JUKYMAPOJL.
JMKymMapo1 (IMKyMapHH) OTHOCUTCS K TPYIIIE aHTUKOATYJISIHTOB KPOBH, 00J1aJjaeT crelu(puyeckumM
JUMOHHBIM 3allaXOM M CIIOCOOEH BbI3BaTh OTPABICHHE W THOEIb JKUBOTHBIX. JKMBOTHBIE OymyT
UCIIBITBIBATh TPYIHOCTU CBEPTHIBAHUS KPOBH, B3yTHs KMBOTa U MOTYT YMEpETh OT NOTEPH KPOBU
oT HeOONBIIMX BHENIHMX WJIM BHYTPEHHUX MOBpEXIeHHH. BrocienctBuu Obiia oOHapykeHa
KOppeJsLus MEeKIAy BBICOKUM COZEp)KaHUEM KyMapHHa U AuKyMmapoJsa. HenpaBuiibHO BBICYIIEHHOE
3aIlJIECHEBEJIOE CEHO OCOOCHHO OIACHO, TaK IUIECHEBBIE TI'PUOBI YYacTBYIOT B 0OOpa3oBaHHUU
nukymapodaa [10].

Copra JOHHUKAa TakXke KiIacCUPUUUPYIOT IO COAEpX aHUK KymapuHa. I3BecTHO, 4TO
cojiepKaHue KyMapHHa B JIOHHUKE CWJIBHO BapbUpPYyeT B 3aBMCHMOCTH OT BMJA, COpPTa U MecTa
MPOUCXOXKACHUA. JIMKOpacTyIMe BHIBI U 3aCYXOYCTOWYHMBBIE COPTA JTOHHWKA UMEIOT OOJBIIYIO
KOHLIEHTpaluto kymapusa [11].

Hawup u ap.[9] npu onpenenenuu B coaepkaHue KymapuHa B 15 BUJax JOHHUKA yCTaHOBUIIH,
gto nipu 90% MaccoBOM LBETEHUU cojiepkaHue KymapuHa koiebnercs ot 0,06 1o 0,75% B cyxom
BemiecTse (uto cooTBeTcTBYeT 0,6—7,53 MI/T), ipu aToM B M. Albus B npeaenax 0,17-1,3 % B cyxom
BEIIECTBE, a B xentoM qoHHuke M. officinalis ot 0,16 10 0,61 % CB ( 1,6-6,1 mr/r).

UccnenoBanmus Abbasi et al. [11] moka3piBaroT, 4TO coaepkaHue KyMapHHa Kolebanoch OT
0,09 no 5,27% B cyxoMm BeliecTBe OENOoro U *KeJlToro JOoHHHKA. Beicokyro nuddepennumanuio B
npenenax ot 0,05 no 1,04% B 93 o6pa3iax pa3IMyHBIX COPTOB U BUJIOB IOHHKKA HaOmoganm Kutyen
u coanT. [12].

Jasinska u Kotecki [13] npennomnaratot, yTo cojepKaHue KyMapHHa yBEJIMUHUBAETCS BO BPeMs
pa3Butus pacrenuil. OnHako, yuenole Marru u nip. [ 14] npoaHanu3zupoBas cofiepKaHHe KyMapHHa B
BBICYHIEHHBIX M CBEXKHX JINCTBAX JAOHHUKA, OTMETUJIM, UYTO €r0 COACpPKAHHE MEHSJIOCh B TECUECHUE
(eHOJIOrNYEeCcKOro IIUKJIIA U YTO MOJIObIE JTUCThs ObUIH Hanbosiee 0OMIIbHBIM UICTOYHUKOM BEIIECTBA.
AHanoru4yHoe TeHAeHIIUs Obliia ycTaHoBJeHa U Pereira [15], rie Monozbie TUCThs conepxkanu 5,91
MI/T KyMapHHa, TOI/1a KaK B 3peJIbIX JUCThSIX A0 2,15 Mmr/T.

B Hammx uccnenoBaHUsAX MPOBEIEHHBIX PAaHEE IO ONPENEICHHUIO COAEP)KAHMUS KymMapHHa B
pa3HbIX YacTSIX JOHHUKA >KENTOro (JIMCThs, LIBETKH, KOpHH, ceMeHa). Haubomnblee copepxanue
KyMapuHa ObUIO OOHAapyXeHO B IIBETKaX M MOJIOJBIX JIMCThIX B mpexenax 1,61 u 1,55 %
COOTBETCTBEHHO, B JINCThs HIDKHETO ciios - 0,72 %, B crebisx - 0,34 %, cemena coaepxanu - 0,27
%, a xopuu - 0,09 % [16].

Taxoe pacripocTpaHeHne KyMapuHa MOXHO OOBSICHUTH €r0 poJibio ¢uToarsexcuHa. Mosmoble
pacTeHus1, KOTopble 0oJiee YA3BUMBI K IIOBPEXKACHUAM U aTakaM MaTOreHOB, MPOU3BOIAT KyMapHH B
KayecTBe 3alIUTHOTO coequHeHus. Kpome Toro, ObuI10 BhICKa3aHO MPEANOIOKEHHE, YTO OCHOBHOE
MECTO CMHTE3a KyMapHHa MOKHO HalTH B MOJIOJIbIX, aKTUBHO PACTYLIUX JIUCTHSX.

MHOrUMHU Y4YEeHBIMH NPOBOJIUTCS CEJIEKIMOHHAs padoTa MO MOJIyYEHUIO COPTOB JOHHHUKA C
Oosiee HU3KUM cojiepkaHreM KymapuHa [17]. BoJbIIMHCTBO COPTOB UMEIOT BBICOKOE COJEpKAHUE
KyMapuHa, OOBIYHO OT 2 710 2,5 MPOIEHTOB.

Copra ¢ HU3KUM coJiepKaHueM KymMapHuHa, Takue kak Hoproaba u Polara Obinu BBIOpaHbI 13-
32 OYEHb HU3KOTO ypoBHs KymapuHa. CopTa ¢ HM3KUM COJEp’KaHHMEM KyMapHHa OOBIYHO MEHee
YPOKalHBI.

OnHako, HeCMOTpsT Ha MHOTHME OTpHIATENbHbIE CBOICTBAa, KyMapuH OKa3blBaeT U
MI0JIOKUTENbHOE BiusiHUE. Comeprkaluiicss B paCTEHUSIX JOHHUKA KyMAapuH UIPaeT BaXXHYIO pOJib B
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MPEAOTBPAIIEHUN TTOBPEKIAEMOCTH OOJIE3HSIMH M BpPEIUTEISIMHU (KITyOCHBKOBBIE TOJTOHOCHKH).
KnyOeHbKOBbIE JONTOHOCHKH SIBIISIIOTCS OJAHMMH M3 CaMbIX PACHpPOCTPAHEHHBIX BpeAMTENEH
JOHHHKA, KOTOPbIE MUTAIOTCS HAJI3EMHBIMU (MMAaro) 1 MoA3¢MHbIMU (JTMYMHKH) OpraHaMU PacTeHU.
IToBpexxaeHHbIE paCTEHUS HE TOJIBKO CHUKAOT IPOAYKTUBHOCTh, HO M €ro KauecTBO. BTopoil acniekT
BPEIOHOCHOCTH CBSI3aH CO CHIDKEHHUEM YHClia KITyOSHbKOB Ha KOPHSX JIOHHHKA, KOTOPbIE SBISIOTCS
opraHamMu CHUMOMOTHYECKON a30TouKcalu, M KOTOpbIE, KaK NpPaBWIO, pPACTEHHSIMH He
BOCCTaHaBNMBaloTcA. [Ipu 3TOM copTra ¢ BBICOKMM COAEpXKaHHEM KyMapuHa SBISIOTCS Ooliee
3acyX0ycTOMUMBBIMU. brnaromapsi coiep’kaHuI0 KymMapuHa M €ro MPOM3BOAHBIX BHJbI JOHHHUKA
UCIOJIb3YIOTCS B MeIMLIMHE. MEN 13 NTOHHMKA, OOraThlii KyMapUHOM, CTaHOBHUTCS Bc€ OoJiee u Ooee
nonynsipubiM B [lonbine. DTOT BUA CBETIOr0 MEAa CO CHEIM(PHUECKUM BAaHHIBHBIM apoOMaToM
PEKOMEHIyeTCsl B KayecTBe AHTHUKOAryJsiHTa M HCHOJIb3YeTCs JUIsl JICYeHUS U MPOPUIAKTUKU
auMQenemMbl 1 XpOHHMUYECKUX 3a0oseBanuii BeH [1,5,7].

JlanHble 0OCTOSTENBCTBA MOCITYXHJIM MPOBECTU HCCIEAOBAHUS MO OMPEICICHUIO BIUSHUS
KyMapuHa Ha yCTOWYMBOCTH JOHHHKA K 3aCyX€ W BPEIUTEISM, a TaKKe 000CHOBAaTh MPUMEHEHHE
COPTOB C BHICOKHM COJIEp:KaHNEM KyMapHHa B IUCTOCTEOENbHOI Macce ¢ 3ar0TOBKOM Ha KOPM ITyTeM
TEMIIEPATyPHOI'O BO31EUCTBUS.

Llenpto MaHHBIX HAYYHBIX HCCIIEIOBAaHHI SIBISETCS ONpeAeNieHUEe BIUSHUS KyMapuHa Ha
YCTOMUYMBOCTh JIOHHHKA K 3aCyXe M BPEOUTENSM, a TAK)KE CHIDKCHHE B JIMCTOCTEOENTBbHON Macce
BBICOKOW KOHIIEHTPAIIMU KyMaprHa MPU KOPMO3aroTOBKe 10 0€30MacCHbBIX MPEIEIIOB.

Memoowvt u mamepuavt

Hayunbie wuccnenoBanust mnposogwinck B 2019-2022 roxel Ha onbiTHOM mnoine TOO
«Kokiierayckoe ONbITHO-MPOU3BOACTBEHHOE XO35IICTBO» (AKMOIMHCKAs 001acTh, 3epeHIUHCKUN
paiioH, c. YarnuHka), pacronokeHHOM B cTenHol 30He CeBepHoro Kazaxcrana.

OmnpITHOE TOJIE PacHoIoKeHO BOMM3H cena YarnuHka, 3epeHIuHCKOro pailoHa AKMOIUHCKOM
obOnactu. IlouBa ONBITHOrO ydacTKa — UYEPHO3EM OOBIKHOBEHHBIH, CpPEJHEMOLIHBIN,
CPEAHETYMYCOBBIH, TaKM€ MOYBBI COCTABIJIAIOT OOJBLIYI0O YacTh MOYBEHHOTO IOKPOBA OOJACTH.
[TaxOTHBINM TOPU3OHT AocTUTAET 34 CM, HIDKE pacrojiaraetcsl mepexoanbiii TopuzoHT B (14-20 cm)
TEMHOBATO-CEPBIl, C KOPUYHEBBIM OTTEHKOM IUIOTHOIO CJIOKEHUS, JAJbIIE MEPEXONAIUd B
ropuzoHT BC. Ilo MexaHM4eckoMy cOCTaBy — TsDKEIbIM CYIIMHOK craboxpsmeBaTsid. [lo
XMMHUYECKOMY COCTaBy: cojaepkanue rymyca — 4,71 % (mo Tropuny), pH cpeast — 7,1-7,5,
noABWKHBIX (hopM pocdopa — 2,16, kanus — 40,9 (mo Mauuruny), azora — 3,21 (I'punasans-JIsiky)
Mmr Ha 100 r mouBsl. Cre10BaTENbHO, 10 COACPIKAHUIO a30Ta 00ECTIEYeHHOCTh CpeHss, o dochopy
HU3Kas U Kajuio Bbicokas. [louBa mMeeT 1OBOJIBHO 3HAYMTENbHBIE 3arackl BaJoBbIX (opM azoTa u
docdopa.

OOBEKTOB UCCIIETOBAHUM ABIISETCS JOHHUK KEJITHIH.

IIpy BBINOJHEHUHM HCCIIEIOBAaHUI HCIIOJIB30BAHBI CIEAYIOIIME METOOUKH U METOAMYECKHE
yka3aHus: MeTojiMKa OmbITOB Ha ceHokocax u nactoumax (BHUU kopmos, 1971) [12, c. 130-142],
Metoauka nonesoro onbita (b.A. ociexos, 1985) [13, c. 142-165], MeToaudeckue ykazaHus 1O
MPOBE/ICHUIO TIOJIEBBIX OMBITOB ¢ KOPMOBBIMH KynbTypamu (BHUU xopmos, 1997) [14, c. 15-20],
Metoanyeckue yka3zaHHs 110 MPOBEJCHUIO MOJEBBIX OMBITOB ¢ KOPMOBBIMH KyibTypamu (1983 1.)
[15, c. 140-153].

Jns Toro 4toObl CHU3UTh WM HCKIIOYUTH COJIEpXKAHME ATOTO BElIECTBa HEOOXOAUMO B
MEPBYIO OYEpe/Ib U3YUUTh METO/Ibl OIPEIEIICHUS COJIepKaHusl KyMapHuHa B JIMCTOCTEOEIbHON Macce.
CylecTBylOT ~ MHOJKECTBO  METOJOB  ONpPENEICHMs  KyMapuHa —  MHKPOXMMHYECKHE,
KaJlopuMeTpuyecKue, QIIopoMeTpudeckiue, MEeTol ra3oBoil xpomatorpadguu u apyrue. B Hammx
HCCIIEIOBAHUAX MBI UCIIOJIb30BAJIM KOJUYECTBEHHBIN METOJ ONpPEAEICHUS KyMapuHa 110 METOJUKE
I'.K. HukonoBa. [aHHBII METO MO3BOJISIET ONPEAETUTh KaK MPOLEHTHOE COIEPKAaHUE TaK U MacCy
kymapuHoB. [lo meronuke I'.K. HukoHoBa, oTBEmMBaOT 25 I MEIKO M3MEIBYEHHOIO Marepuasna
(crebnelt, mucTheB) AKCTparupyroT 250 cm3 xmopodopMa HacTauBaHHEM B TeueHHE 24 4YacoB.
HaBecka, a COOTBETCTBEHHO M KOJHMYECTBO PACTBOPUTENIE MOTYT OBbITh yMEHbIIEHBI. PacTBOp
otunpTpoBbiBatoT ¥ 200 cM3 ero oTroHstoT B Kosibe nocyxa. K ocratky npubasisitor 20 cm3 10%-
Horo pactBopa NaOH, HarpeBaroT 5 MUHYT Ha BOASHOM OaHe, )KUAKOCTh MEPEHOCST B ACTUTEIBHYIO
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BOPOHKY M KYMapWHBI YETHIPEXKPAaTHO W3BJICKAIOT XJopodopMom moprusmMu 1o 25 cm3.
OcraBiuiics meI0YHON pacTBOP MOAKUCIAIOT 20%-HbIM paCTBOPOM CEPHON KUCIIOTHI U U3BJICKAIOT
nopuusaMu xjaopodopma 1o 25 cm3 3—6 pa3 (mpobda Ha CyX0id 0CTaTOK). XJI0p0ohOPMHBIC IKCTPAKTHI
00BETMHSIIOT, B30ANTHIBAIOT B JenuTeNbHON BopoHKe ¢ 20 cM3 5%-Horo pactBopa Na2C03, 3atem ¢
20 cm3 BOABI M BBICYNIMBAIOT O€3BOJHBIM CyibdhaToM HaTpus. OTUIBTPOBAHHBIH PacTBOP
OTTOHSIFOT BO B3BEUICHHOW KOJIOE, ocTtaTok BhIcymuBawT npu 70°C mo mocrosHHOro Beca. I[lo
Pa3HOCTH Macc MyCTOro CTakaHa U CTaKaHa C KyMapWHaMU ONpPENEIUIN COEepPKaHNusd KyMapuHOB B
25T.

[TonydyeHHble pe3ynbTaThl HCCIEAOBaHHUM 00pabOTaHbl CTATUCTUYECKUMH METOJaMH, JUIS
pacdeToB ObLIO MpUMeHeHO nporpamMMmuoe ooecrieueHue SNEDECOR.

Peszynomamut u o6cyscoenue

VYCTOHUMBOCTD pacTeHUl K CTpeccaM XapaKTepu3yeT CHOCOOHOCTh OCYILECTBIISATH CBOU
OCHOBHBIE JKM3HEHHbIE (DYHKIMHU KYJIbTYpPhl B HEOJArompusTHBIX YCIOBHUSIX BHEUIHEH cpepbl,
BO3JICUCTBUS BpenuTesiel u 0ojie3Hel, a Mepa YCTOMYMBOCTH OTPAXKAET KOJUYECTBEHHYIO CTOPOHY
3TOU CIOCOOHOCTH. B 3aBUCHUMOCTH OT KOHILIEHTPALIUU B PACTEHUSIX, KyMapUHbI MOT'YT BBICTYIaTh B
pOJIM UHTUOUTOPOB MJIM AKTUBATOPOB POCTA, CIIOCOOCTBYIOT MpopacTaHuio ceMsH. OHHM 001a1at0T
3alIUTHBIMA CBOMCTBAMHU IIPH HEKOTOPHIX 3a00JeBaHH pacTeHUi, TaKk KaK MPOSBISIOT
IIPOTUBOMHUKPOOHBIE CBOICTBA.

Pe3ynbTathl ncciaenoBaHusl MOKa3ald, YTO KyMapHH COJEP>KUTCS BO-BCEX COPTax JOHHHUKA.
Copep:xaHue KymMapuHa IO cOpTaM JOHHHMKa ObLIO pa3sHOW BeNMUYMHBL. Takke yCTaHOBIJIEHO, YTO
CoJiep’KaHue KyMaprHa B JOHHUKE BIMSICT HA TTOBPEKIAEMOCTh KITyOSHbKOBBIMH JTOJITOHOCUKAMHU U
Ha 3aCyXOUyBCTBUTEJIBHOCTH (Tabnuua 1).

Tabauna 1 — IloBpexxgaeMOCTb M MHJIEKC 3aCyXOUYBCTBUTEIBHOCTH COPTOB JOHHUKA B
3aBHCHMOCTH OT COJIepKaHusl KymapuHa, cpeaee 3a 2019-2022 rr.

Copt ConeprkaHue KymapuHa, [ToBpexmaemMocTsb, Nunekc
% % 3aCyX04YyBCTBUTEIBHOC
TH

AJbIIeeBCKUH 1,17 37,8 0,11
AunTeraOac 1,15 38,0 0,14
Capbac 1,14 39,3 0,15
Koreraycia 1,14 39,9 0,18
CI'TI-8-11-25-2 0,67 63,3 0,26

Tak npu conepkanuu KymapuHa y copta AnbieeBckuil 1,17%, nospexaaemocts Obu1a 37,8%.
[Ipu conepxanuu kymapusa y coptra Kokmerayckuii 14 — 1,14%, noBpexnaeMocTs Oblia O0JbIIE U
coctasmia 39,9%. Manokymapunssiii copt foHanka CI'TI-8-11-25-2 conepxanne kymapuna 0,67%,
noBpexkaaeMocTs 63,3%.

OOmiast mosieBasi 3aCyXOyCTOWYMBOCTh OIpEJENIeHa MO0 CTENEHU CHHKEHMS ypOXKalHOCTH B
CTPECCOBBIX YCIOBHSIX. YCTaHOBJIEHO, YTO COPTa C BBICOKMM COJEp)KaHUEM KyMmMapuHa oOiajganu
HauMEHbIIEH YyBCTBUTEJIBHOCTHIO K 3aCyX€ IO CPaBHEHHMIO K COpTaM C HHU3KHUM COJEp>KaHUEM
kymapuHa — Hpaekc cocrasun 0,11-0,18. B pesynbTate BbIsIBIEHA CpEIHAS OTpULIATENIbHAS
3aBHCHUMOCTh MEXY YPOKalHOCTBIO 3€JI€HON MacChl M MHAEKCOM 3aCyXOUyBCTBUTEIBHOCTH.

AHanu3 cHeuuaJbHOM HAyyHOW JIMTEpaTypbl W IATEHTHBIM IOMCK IOKa3al, 4YTO
1[eJIeHaIIPaBIeHHON paboThI 10 3ar0TOBKE KOpMa U3 IOHHHKA B CBSA3H C COJIEp)KaHHEeM KyMapHHa He
NPOU3BOAMINCE. JIMIIb pa3paboTaHbl pa3IMyYHBIE METOJbI OINpPENCIIEHUS KyMapuHa M CeJIEKLHUs
OecKyMapHHHBIX (POPM JTOHHHKA.

[IpyunHON CHMXKEHMS KyMapuHa IpU BBICYIIMBAHWM JOHHUKA SIBJISETCS paCLICIIICHUE
KyMapUHOBBIX TJIFOKO3MJIOB. VcrapeHue Biard BbI3BIBACT BBIJECIECHUE KyMapuHa M3 PacTEeHHH, U
CIIOCOOCTBYIOT €0 CHIDKEHHIO B CE€HE. Y CTAaHOBJIEHO, YTO COJIepKaHNe KyMapHuHa IPH BHICYIIIMBAHUT
JIOHHMKA YMEHBIIAETCS 110 CPABHEHUIO C COZEP KaHUEM €ro B 3eJeHOM Macce. B pesynbraTte Gonee
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[IOJIHOTO  TUAPOJIM3a TIIOKO3WJA, COJEp)KaHME KyMapuHa CcHWxkaerca Ha 52-78% ot
MEPBOHAYAIILHOTO €ro Koiu4ecTBa. B pesynbraTe BBIABICHA NpsAMas 3aBUCUMOCTb MEXIY
TEMIIEPATYPHBIM PEXUMOM U COJIEp’KaHUEM KyMapHHa.

[Ipu BhICyLIMBaHKY 3€JI€HOW Macchl JOHHMKA pu Temneparype 20°C, coaepaHue KymMapuHa
CHUXKAJIOCh B JIBOE, IIPH yBEIUYEeHUH TemmepaTypsl 10 60°C kymapus cHuzuics Ha 58%. [IpuumnHoii
CHIDKCHUS KyMapuHa TIPH BBICYIIMBAHWM JIOHHUKA SIBJISCTCS pACIICIUICHHE KyMapHUHOBBIX
TIIIOKO3UI0B. VcrapeHue Biaru BbI3bIBaeT BbIIEJICHUE KyMapHHa U3 CKOIIEHHBIX CyXUX PacTeHUH, U
CIOCOOCTBYIOT €T0 CHI)KECHUIO B ceHe (Tabmuia 2).

Tabanna 2 — ConepxaHue KyMapyHa B JOHHOKOBOM KOPME 3arOTOBJIEHHOI'O IIPHU Pa3HBIX
TEMIIEPaTYpPHbIX peKUMaX, cpeanee 3a 2019-2022 rr.

Copt Conepanie Coneprxanue Conepxxanue
KyMapiHa B KyMapuHa B CEHe, KyMapuHa B CEHe,
sesteoi Macce. % BBICYIIICHHOM TIPH BBICYIIICHHOM TIPH
’ temnepatrype 20°C, % | remnepatype 60°C, %

AnplIeeBCKUI 1,17 0,58 0,46
AsreiaOac 1,15 0,57 0,46
Capbac 1,14 0,55 0,44
Kokmerayckumii 14 1,14 0,54 0,41
CITI-8-11-25-2 0,67 0,33 0,26

Ha 3Tux 3KcrnepMMeHTalbHBIX JaHHBIX OCHOBAH IpeJylaraeéMblii crioco0 3aroTOBKM KOpMa U3
noHHUKa. CYIIHOCTB €ro 3aKIII0YaeTcsl B TOM, YTO JOHHUK B CBSI3H C COJCPKAHUEM B BETETaTUBHOU
Macce KyMapuHa He cjelyeT CKapMJIMBAaTh B 3€JIEHOM BHUJE, a 3arOTOBKY CEHAa BECTH Me-TOJOM
aKTUBHOTO BEHTUJIMPOBAHUS, KOT/Ia COJIEp)KaHNEe KyMaprHa YMEHbIaeTcst 0oJiee, 4eM B 2 pasa.

3a cyeT coXpaHEHUs JMCThEB, OYTOHOB U LIBETKOB B CYXOM BELIECTBE KOPMa 3ar0TOBJIEHHOTO
IpH Pa3IMYHBIX TEMIIEPATypHBIX PEKMMaxX CYIIECTBEHHO HAOMIOAAUCh pa3nuyus Oenka u
O0OMEHHOI SHEepruu.

Buieoown

OmnpeneneHo cojepkaHue KyMapHHa B JIUCTOCTEOENbHOW Macce COPTOB JOHHHMKA JKENITOTO.
VYcTaHOBIIEHO ~ BIUSHHE  COJEp)KaHWsT ~ KyMapuHa B JIHCTOCTEOENBbHOW  Macce  Ha
3aCyXOYyBCTBUTEIBHOCTh M MOBPEXKIAEMOCTh KIIyO€HBKOBBIMH JIOJITOHOCUKAMH.

Y CTaHOBIIEHO, YTO CTETIEHb YCTOMYMBOCTH K 3aCyX€ W BPEIUTEISM 3aBHCHT OT COJCpPKAHUS
KymapuHa. OOBsICHETCS 3TO TE€M, UYTO KyMapuH CIYXHT B POJI MHTUOMTOPOB WM AaKTUBATOPOB
pocTa, CIOCOOCTBYIOT MPOPACTAHUIO CEMSTH, 00J1aJaeT 3allIUTHHIMUA CBOMCTBAMHU OT KIIYyO€HBKOBOTO
J0JTOHOCHKA U TPU HEKOTOPBIX 3a00JI€BaHUI pacTeHUil, Tak KakK MPOSBISAIOT MPOTUBOMUKPOOHBIE
CBOMCTBA.

Hcnapenne Bnarn mpu TeMIIEpaTypHOM BO3ZCHCTBUM BBI3bIBAET BBIJCICHUE KyMapHHAa W3
pacTeHui, IPUYMHON CHIDKEHHsSI KyMapHHa HpU BBICYLIIMBAHUU JIOHHUKA SIBISETCS paclielyieHue
KYMapWHOBBIX I''TFOKO3HUI0B. YCTaHOBHCHO, 4TO COACPIKAaHNEC KyMapuHa IIpH BbICYILIMBAHWU JJOHHHUKA
YMEHBIIIAeTCsl 10 CPAaBHEHUIO C COAEP)KaHUEM €ro B 3€JeHOM Macce. B pesyinbrare Gojee moIHOTO
TUIPOSIN3a TIIOKO3Ka, CoAepkKaHHe KyMapHHa CHUXkaercs Ha 52-78% OT mepBOHAYaIbHOTO €ro
KonuyecTBa. B pesynbraTe BBIABICHA MpsMas 3aBUCUMOCTh MEXKJYy TeMIIEpaTypHbIM PEXUMOM U
cojiep)KaHueM KyMapHHa.

[IpoBeneHHbIe pe3yabTaThl MCCIENOBAaHMUSA IO3BOJIIIOT PEKOMEHIOBAaTh MPOU3BOJICTBY
BBICOKOIIPOIYKTHUBHBIE, 3aCYXOYCTOMYNBBIE U YCTOMYMBBIE K BPEIUTEISAM COPTa JOHHHKA JKEIITOTO C
BBICOKMM COJIEpKaHMEM KyMapuHa C 3aroToBko Ha KkopMm mnipu Temmeparype 60°C,
oOecnieunBarolieit, 6e30MacHy0 KOHIIEHTPAIMI0 KyMapyuHa JJisl 5)KUBOTHBIX.
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KYMAPUHHIH TYWE )KOHBIIIKAHBIH TYPAKTBLIBIFBIHA OCEPI )KOHE
KYMAPUHHIH )KOFAPbI KOHIIEHTPALIMSICHIH TOMEHAETETIH MAJIA3BIFbIH
TAWBIHIAY DIICI

Anoamna

byn makanazia Tyiie OHBIIIKA KYpaMbIHIaFbl KyMapUHHIH KYPFaKIIbUIBIK IIEH 3USHKECTEepre
TO3IM/ILTITIHE 9CEPiH 3epTTeY KOHE KyMAapHH KYPaMbIH TOMEH/ICTETIH MaJla3bIFbIH JAWbIHIAY O/TiCIH
anbIKTay OoiibiHIa 2019-2022 xpu1aapaarsl FEUIBIME 3€pTTEYIEPIiH HOTHKEIepl KENTIpUITeH.

Foueimu 3eprreynep Contycrik KasakcTanHbIH Jana aiiMarbiHga opHaiackaH "Kekeray
Toxipubenik-enaipicTik mapyambuibibl" KIIC (Axkmona o6mbicel, 3epeHal ayaaHsl, Yarnunka
aybUIbl) TOXKIpUOENiK TaHAOBIH /1A JKYPT13UIIL.

Byt FRIIBIMU 3€pTTEYIepAiH MaKcaThl — KYMapUHHIH TYHe *KOHBIIIKAHBIH KYPFaKIIbUIBIK MEH
3USIHKECTepre TO3IMIUIINHE JCepiH aHbIKTay, COHJai-aKk ©CIMJIIKTIH JKalblpak ca0arbIHBbIH
MaccachlHJa KyMaprUHHIH JKOFapbl KOHIEHTPALMUACHIH KayiIci3 HIeKTepre AeidiH TOMEHIETY.

3epTTeynep Kyprizy Ke3iH/e arpOHOMHUSI/IA KAl KAOBUTIaHFaH JATANIBIK TOXKIPUOEIep i KO0
ozicTepl MaiaagaHbUIIbl, 3€pTXaHAJBIK 3epTTEYNIep 3aMaHayH kKaOAbIKTapJa OelriIeHreH dicTep
MEH CcTaHJapTTap OOMBIHIIA KYPIi3ial.

3epTTey 00BEeKTICI — TYHE JKOHBIIIKA.

XKypriziireH FbUIBIMH-OHAIPICTIK ToXipuOenep KOpceTKeHAeH, KyMapUHHIH KOFapbl
KOHIIGHTPALMACHl Tyie JKOHBIIIKA COPTTapblH ©cipy OCIMAIKTEepAl KyprakK KaFaaiigap MeH
3USHKECTEPJICH KOPFayAblH THIMAI omici OoJbIT  TaOBUIAABI, COHBIMEH Karap opTypii
TeMIepaTypajblK pPeXUMIECPMEH LN JailblHAay KyMapyuH KOHIIEHTPALMSCHIH TOMEHJETEl KoHE
IIONTIH KYHIBUIBIFBIH apTTHIPAIBL.

XKypriziiren 3epTrey HOTHXKeJepli Mall IIapyallbUIbIFbIHA apHAIFaH J>KOFapbl OHIMIL,
KYPFaKIIbUIBIKKA TO3IMJIl KOHE 3USHKECTepre Te3IMJIi COPTTapblH OHIIpYyre >KoHE KyMapHUHHIH
KayiInci3 KOHIEHTpaMChl Oap 1emn JaibIHAay 91iCiH YChIHAIBI.

Hormxenepni maiinanany canacel — Contyctik Ka3akcTaHHBIH KEMIIOIN OHAIPICI KoHE Maj
I1apyaIIbUIBIFbI.

Kinm ce30ep: xemiien eHpipici, Tyle KOHBIIIKA, KyMaphH, Mall a3bIfbl, 3USHKECTED,
KYPFaKIIbUIBIKKA TO3IMILTIK.
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EFFECT OF COUMARIN ON RESISTANCE OF SWEETCLOVER AND METHOD
OF FODDER HARVESTING THAT REDUCES HIGH COUMARIN CONCENTRATION

Abstract

This article presents the results of scientific research for 2019-2022 to study the effect of
coumarin content in sweet clover on drought and pest resistance and to determine the method of
harvesting sweet clover for feed that reduces the coumarin content.

Scientific research was carried out on the experimental field of LLP " Kokshetau experimental
production farm" (Akmola region, Zerenda district, Chaglinka village), located in the steppe zone of
Northern Kazakhstan.

Scientific research is aimed at determining the effect of coumarin on the resistance of sweet
clover to drought and pests, as well as to reduce the high concentration of coumarin in the leaf mass
to safe limits.

While carrying out the research the methods of setting field experiments generally accepted in
agronomy were used, laboratory experiments were carried out in accredited laboratories on modern
equipment according to established methods and standards.

The object of research is yellow sweet clover.

Conducted scientific and production experiments have shown that the cultivation of yellow
sweet clover varieties with a high concentration of coumarin is an effective method of protecting
plants from dry conditions and pests, as well as haying with different temperature conditions reduces
the concentration of coumarin and increases the nutritional value of the feed.

The results of the study allow us to recommend the production of highly productive, drought-
resistant, and pest-resistant varieties of yellow sweet clover with a high content of coumarin with a
feed preparation with a safe concentration of coumarin for animals.

The area of application of the results is fodder production and animal husbandry in Northern
Kazakhstan.

Key words: fodder production , sweet clover, coumarin, fodder, forage harvesting, pests,
drought resistance.
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FEATURES OF THE USE AND IMPLEMENTATION OF HIGH-PRECISION GPS
DEVICES IN FORESTRY

Abstract

Forestry institutions are currently gradually introducing GIS technologies. With the use of GIS
technology and digital data processing, Kazakh Forestry Enterprise is doing a lot of work to collect
data on the First Forest Fund, on the accounting of districts, etc., transfer the collected data to
institutions, commissioning.At the same time, electronic media are replacing the old paper tablets.
Geographic information systems (GIS) are a key element of the effective and operational solution of
many scientific, practical and managerial tasks due to the visual presentation of data and a variety of
tools for their analysis. The use of GIS technologies makes it possible to combine into a single
structure a large volume of cartographic and thematic information, including remote sensing data
(satellite images), field research, engineering research, monitoring, various types of economic
activities, document management.

Statistics showed that when using 2 base receivers and one mobile GPS 5700, even dense
coniferous forest, you can get acceptable shooting results. The GPS equipment worked flawlessly.

Terra Center for Remote Sensing and Geographic Information Systems LLP has extensive
experience in collecting and systematizing data to solve various problems in the field of GIS creation,
environmental design, forestry, ecology, nature management, geological exploration, topography and
cartography, and oil and gas complex design. Terra Center for Remote Sensing and Geographic
Information Systems LLP makes extensive use of geographic information technologies in its work
and provides services in this area. The calculation of the area of each site, the calculation of the area
of the length of rivers, roads is carried out by computer programs. This improves the quality and
accuracy of work. Also, this program has the ability to work with other programs, for example: MS
Excel, MS Access, ArcGIS, WIinPLP, SoliM, etc. to solve professional tasks in tabular form through
packages with Crystal Reports.

Key words: program, opportunities, geographical map, GIS, forest resources, transition,
deceleration, downsizing, management, cartography, information, cadastre.

Introduction

GIS is an information system that provides collection, processing, access, display and
transmission of spatially coordinating data. The essence of GIS is that in any case, data can be
collected, databases can be created, embedded in computer systems, stored, processed,
transformed. At the request of the user, it allows you to transmit data mainly in cartographic form, as
well as output them in the form of tables, graphs, texts (text). Geographic information systems consist
of a fusion of several sciences, usually digital cartographic and automatic control systems, planning
and research in the fields of science. GIS-combines information consisting of general geographical
maps and environmental, cadastral and many other data related to the creation of GIS[1].

The conditions necessary for the transition to forest management and increasing its efficiency
are as follows:
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1) a clear indication of the rights and obligations of enterprises and organizations involved in
its conduct;

2) availability in forestry and forest management organizations of technical, software tools,
trained specialists for the creation and development of the forest fund and an automated data bank in
the field of forestry;

3) the share of allotments established for carrying out household work is not less than 3 percent
of the total number of allotments;

4) the preservation of the boundaries of forest institutions before the next basic forest
management, the division of their territory into forestry, quarterly networks, permanent preservation
of borders, the absence of ipi organizational and territorial structures [2].

In accordance with the established procedure, the division of forests into minimum wage
categories is reviewed and formalized. And in case of serious changes, adjustments are made to the
previously completed organizational and economic plan. After these works are completed, a database
of the forest fund is created according to the data of the forest owner.

The forest owner is provided with aerospace photographs used in the basic forest management
for permanent use. Work with these documents will be allowed by foresters and other specialists. In
addition, they should not violate the rules of reception, storage and operation of documents for use.

The cycle of continuous forest management (annual current Forest inventory) begins after the
compilation of a general generalized database on the forest fund of the forest owner, as shown below:

1) forest fund,

2) cartographic;

3) standards of technical and economic indicators and the project plan;

4) forest management;

5) forest reproduction;

6) forest protection and conservation;

7) road junctions and hydrography;

8) regulatory and reference information;

9) current changes in the forest fund.

This database is created by special software tools before preparing for the first current forest
inventory. After the first forest inventory, all databases are updated based on its results, but the
primary data of the forest fund and cartographic data are archived and stored on magnetic tapes [3,4].

Forest management is carried out by the forces of a specialized forest management party.
Specialists in the process of using and studying the forest fund data bank perform:

e the introduction of a database of normative definition;

e entering and tracking current inventory data;

e maintaining data on the assessment of the forest-steppe area of the forest fund;

e updating the database of special and accumulated information;

e preparation of working information for planning the current task of forestry activities;

e preparation and processing of information, including graphic images on the logging fund,;

e material and financial assessment of cutting areas with sorting;

e issuance of certificates on requests;

e preparation of annual plans of forestry activities;

eprocessing and dissemination of summary information on forestry and forest management
control,

e filling out documents on forest fund accounting;

e expertise and assessment of the state of the forest fund;

e preparation of information on forest monitoring;

e preparation and issuance of certificates for non-standard requests;

e Updating the cartographic database;

e automatic processing of Aerospace images indicating the boundaries of the objects required by
the user at the request of the user and their registration in the cartographic database [5].
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Geoinformation is the science of scientific proof, design, creation, use and application of
geographic information systems, which is a technology and industrial activity. GIS was founded in
the early 1960s. Now there are thousands of GIS in industrialized countries: they are used in geodesy
and cartography, cadastre, resource management, nature protection and ecology, economics and even
politics.

GIS is an information system that provides spatial coordination of data collection, storage,
processing, access, display and dissemination. The essence of GIS is that in any case, data can be
collected, databases can be created, embedded in computer systems, stored, processed, transformed.
At the request of the user, it allows you to transmit data mainly in cartographic form, as well as output
them in the form of tables, graphs, texts (text). Geographic information systems consist of a fusion of
several sciences, usually digital cartographic and automatic control systems, planning and research
in the fields of science. GIS-combines information consisting of general geographical maps and
environmental, cadastral and many other data related to the creation of GIS.

GIS functions: collection, systematization, accumulation, storage, analysis, transformation,
dissemination of cartographic and thematic information. The purposes of using GIS: land inventory,
analysis, modeling, management, forecasting, planning, monitoring, mapping, customer service.

Data in geoinformation systems are stored as a set of thematic layers that have been stagnant
based on their geographical location. The way and the ability of geoinformation systems to work with
vector and raster data models are very effective in solving any problems related to spatial information.
Geographic information systems are closely related to other information systems and use their data
to analyze objects. GIS can process large amounts of data correctly and quickly.

Features of geoinformation systems:

1.display of user—friendly spatial data - mapping (mapping) of spatial data, as well as data of
three-dimensional measurements that are most favorable for perception; this simplifies the structure
of queries and their sequential analysis.

2. integration of data within an institution — geographic information systems combine data
collected in different departments of a company or even in various fields of activity of an institution
in the same region. The collective use of the collected data and their integration into a single
information array has a significant competitive advantage. This increases the efficiency of the use of
geoinformation systems.

3.making informed decisions — automating the process of analyzing and reporting on any
phenomenon related to spatial data allows you to speed up the decision-making procedure and
increase its effectiveness.

4. The preferred tool for creating a map is geoinformation systems that effectively explain the
meaning of space and aerial photographs (decoding) and use already created plans, drawings
(diagrams), drawings (drawing) of a specific place. GIS creates a three-dimensional model of the
Earth, saving time resources, automating the process of working with the map [4,5,6].

Currently, the forest management company uses new technologies to print the SoliM, WinPLP
taxation card, and the data obtained from these programs can be optimally applied to calculate forest
resources[7].

The capabilities of the SoliM and WinPLP programs: are used to obtain forest fund data using
the programs "1st and 2nd forms and other complex indicators, forms. Geoinformation system (GIS)
is a system for collecting, storing, analyzing and graphically visualizing spatial data and information
about related necessary objects. The concept of a geoinformation system is also used in a narrow
sense -as a tool (software product) that allows users to search, analyze and process both a digital
terrain map and additional information about objects. The Geographic Information System was born
in 1969 with the creation of ESRI. Founded under the leadership of Jack and Laura Dangermonds,
this company currently has a prestigious reputation in the field of GIS. Based on the results of recent
years, ESRI accounts for almost 60 percent of the turnover in the field of GIS. The first GIS tools
began to penetrate into our country in the field of land management. The first GIS tool of that time
was the MaplInfo program. Geoinformation is the science, technology and production activity for the
use, launch, design, scientific justification and implementation of practical and scientific goals under
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the GIS program of geographical information systems. It is difficult to give a specific brief definition
of this phenomenon, because it is a complex concept that has created an opportunity to look at the
environment from a new angle, from a new angle. Simply put, GIS is an innovative computer
technology for analyzing and mapping all phenomena and objects occurring in the universe. This
technology combines traditional database operations, such as statistical analysis and query creation,
and also provides geographic (spatial) analysis and full visualization provided by the map [8,9].

As the basic information for creating GIS, data from remote sensing of the Earth from the most
modern spacecraft are used, which take pictures with different spatial clarity. One of the promising
areas is the preparation of geographical portals. The main purpose of creating a geographical portal
IS to provide access to geographical information through WEB services. The geographic information
technologies used by the company ensure a constant increase in the service and user capabilities of
geographical portals. Terra Center for Remote Sensing and Geographic Information Systems LLP
has extensive experience in creating corporate geographic information systems with various topics,
such as master plans for the development of infrastructure of national natural parks, forest
management materials, work plans for activities related to the restoration of pine forests, Saxaul
groves. Highly qualified specialists of the company and experience in the field of GIS provide high-
quality geographic information solutions and allow carrying out geographic information projects of
any complexity, to satisfy any customer's requests. The Republic of Kazakhstan is among the least
forest-rich countries in the world. According to the State Forest Fund, as of January 1, 2016, the lands
covered by the forest occupy $12.652 million. ha is land, i.e. 4.6%. The forest management itself
consists in an annual survey of forest fund sites that have been subjected to accidents and other
adverse impacts during the audit period, designated for economic activities, and the integrity of
simple forest management. The annual (current) inventory is carried out before the placement of the
new base forest. The information obtained in the course of continuous forest management provides
forest management in a forest institution, the creation of an information base on the forest fund and
forestry direction, the classification of the data bank[10,11,12].

The forest is unevenly located on the lands of Kazakhstan, depending on different natural zones,
there are different types of forest vegetation. Saxaul forests grow in desert areas. Coniferous forests
occupy the main parts of the Altai, Dzungarian Alatau mountain regions and the foothills of the Trans-
Ili Alatau. Steppe and forest-steppe zones are occupied by birches, poplars, pines. Currently, the area
of forests is sharply reduced. 0.8% of their area is lost annually in the world, and every minute a forest
of 26 hectares is cut down [13]. This also includes the condition of the striped pine forests of the
Irtysh region. Constantly recurring forest fires cause great damage to the complex of striped pine
forests of the Republic of Kazakhstan and nature in general. Because of fires, forest resources are
being lost, except for wood, which play a big role in creating thousands of cubic meters of wood, the
material well-being of the population, and numerous environmental problems arise that create
problems for the survival of the population. This situation has a negative impact on the economy of
this territory. In the last decade, the Irtysh striped pine forests have suffered the most due to the
underdevelopment of the economy and the non-allocation of funds for preventive measures in the
forests. In science and industry, there are various concepts of the basic concepts related to the renewal
of forests. In some cases, the natural restoration of the forest can be considered as all natural
tendencies in ontogenesis, obeying certain laws of natural growth, development and as a tendency to
natural restoration of the forest managed by the forester. Carries out the process of planting forest
plantations and the formation of forests from natural regeneration on scorched and deserted lands,
restoring forests with all their inherent natural properties. Therefore, studies of patterns in the
development of the process of natural forest restoration, which should be used in the afforestation of
pyrogenic zones of the Irtysh striped pine forests, are of great practical and theoretical importance
[14,15].

Materials and methods of research

Organization of systematic control over quantitative and qualitative changes in the forest fund
and information of state bodies, interested parties and legal entities about the forest fund.

The results of the study
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The impact of fires on afforestation processes was studied by comparing the available
cartographic materials and characteristics of forest ecosystems in areas subject to fires of varying
intensity, using the method of calculating the forest inventory. In determining the spontaneous
germination of pine, standard methods adopted in forestry were used. The impact of logging and fires
on the grass cover of pine forests was assessed by changes in species composition, species abundance
and origin. The degree of impact of ungulates on young pine fishing rod was also studied.In order to
organize the effective use of afforestation, protection and conservation, systematic control of
quantitative and qualitative changes in the Forest Fund and provision of long-term forest funds with
information about state authorities, subjects of the Republic of Kazakhstan, local self-government
bodies, interested enterprises, organizations, citizens, state forest accounting and state forest cadastre
are conducted according to a single system. When compiling consolidated accounting, forests and
lands of the forest fund are taken into account at the same time.

Maintaining state accounting for the implementation of measures provided for in the Republic
of Kazakhstan in accordance with the Forest Code, accounting for the forest, sectoral status and the
state forest cadastre of land use and forest fund. Information about the state forest cadastre must have
economic, environmental and other quantitative and qualitative characteristics. The data of the state
forest cadastre of the forest fund are used and are used in the management of the forest fund, forestry
management, the movement of forest lands without forests, the determination of fees for the use of
forest resources, the assessment of the economic activities of forest users and owners of the forest
fund. State forest accounting should provide periodic clarification of the quantitative and qualitative
state of forests in order to monitor the ongoing changes in the structure of the state forest fund. These
data are entered annually, and accounting documents, documents of enterprises, institutions and
organizations for forestry management assigned to state accounting are updated throughout the forest
fund, the forest under the jurisdiction of the relevant authorities is maintained once every 5 years.

The essential issue is directly related to forest accounting and forest cadastre, is the economic
assessment of forests, which allows objectively comparing the results of economic activity of
individual forestry enterprises and equalizing the method, the results of which allow comparing
planning, timber extraction and specifically its preparation, aimed at establishing the reasonableness
of payment for natural resources, including forest. The state registration of forests and land use (main
and current) is also important, on the basis of which each user is issued an act in the prescribed form
defining their rights and obligations.

A device for data collection technologies using geoinformation systems (GIS) and a GPS
receiver. GIS systems are now very popular and in demand all over the world. In fact, it is a control
element that includes a database (MB) and cartographic information in the system. For example, in
forest management, GIS systems of services include a large amount of textual information of forestry
about all quarters of the district, as well as cartographic information about the location of forest plots
or specially protected areas. Now the question arises how cartographic information enters GIS
systems and how they are updated. Let's assume that we have placed the foresters we need on different
floors and have fully linked the necessary information. But if new quarters appear in the future, the
numbers of the previous quarters shift, or they are removed from the forestry, then new information
can be removed quickly and directly. How to conduct operational monitoring of all objects in the GIS
system. In case of fire, blizzard or damage by pests, you can quickly and literally get to the foresters'
detours and quickly provide information, that is, the number or coordinates of the block, plot. The
database of current changes contains information about all changes in the sites that have been affected
in one way or another. At the same time, data on changes for the whole year are summarized and after
the conclusion of the study in natural conditions, the indicators are transferred to all other databases.
And the full content of the current changes is archived on the streamer. Economic and other impacts
that make changes to the boundaries of forest fund plots and lead to the formation of new plots are
accompanied by graphic documents that form a digital form and are entered into cartographic
databases using special software tools (abrists, copies and geomodals). Information on changes in the
forest fund is collected after each current forest inventory and archived for use in order to assess the
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impact of forestry activities in the future due to the end of the survey period and the compilation of
standards.

Two technologies are combined here: GIS and collecting information on the GPS receiver to
update the data. With the help of a direct GPS receiver, a field computer and field GPS-enabled tools,
forestry employees receive the information they need from GIS systems at high speed and send it to
the central office using a GPRS modem. The data transfer rate is increased due to the simplicity of
technology. To carry out the work, you can approach the object, save its coordinates, give a brief
description and continue. When carrying out these works, there is no need for paper, additional
geodetic survey, and if there is a mobile connection, there is no need to transfer information from
hand to hand.

With the help of GIS technologies, it will make it possible to move to a new level of forestry
and forest management, as well as management, reduce the number of brakes and solve
management problems. Inventory of acts for large enterprises, protected areas.

To obtain accurate geo-linked data, it is necessary to mobilize the forces of forest management
parties, foresters. With the help of the Trimble Juno 3 series tracker, foresters receive data for their
daily work, fully integrated, based on a set of data in the GPS system. When carrying out forest
management works, with the introduction of all taxation indicators, taking into account and mapping
burned, cut down, pest-infested areas. After entering all the data into the program, this data is suitable
for insertion into Trimble Juno 3 trackers. In the future, when foresters are in their turn, all changes
can be sent directly to forestry offices, and in the office to prepare, increase data.

Forest monitoring, set out in document 43 of the Forest Code of the Republic of Kazakhstan, is
a forest monitoring system that determines the state and dynamics of control, assessment and
forecasting, use, reproduction, protection and protection of the forest fund for effective management
of the forest fund, the structure, content and procedure for the implementation of forests and their
conservation function, forest monitoring together with federal forest with the management body of
the economy and the state environmental protection body of the Russian Federation.

Planning includes the use and protection of forests, the use of forests, activities for the effective
use, reforestation, afforestation, increasing the yield of forests, their protection and protection

Measures are envisaged: measures for the management of forestry, taking into account the
future; forestry and farms for individual groups of the forest fund, the size of which is distributed
annually, reforestation by volume.

Preparation and compilation; protection and use of annual and long-term plans, forest
management of forests is carried out in accordance with the data of the federal forestry management
authority. The function is implemented through programming planning, development of programs for
the rational use of forests of the Russian Federation together with the subjects of the forest fund of
Russia, increasing profitability, productivity, economic, ecological and social significance of forests,
reproduction, protection and protection of forests; establishing the order, their financing and
organization of implementation; development of the main directions of state policy in the field of use,
reproduction, protection and protection of forests and their implementation; planning, definition and
approval of the estimated cutting area and with the participation of the reporting cutting area,
executive authorities of the subjects of the Republic of Kazakhstan, etc. forests and their rational use
for the territorial and spatial organization of the country. Forest management includes a system of
measures aimed at ensuring rational management and use of the forest fund, effective reproduction,
protection and implementation of forest protection, a unified scientific and technical policy in
forestry. An example of GIS at the global level is the international geosphere-biosphere program
“global changes”, planned for 25 years since 1990. The purpose of this program is inventory and
monitoring of terrestrial ecosystems. The number of international and national geoinformation
systems included in it is four, these are: the “Global Database Project” GDPP (Global Database
Planning Project) and included in it. Environment Database(WDDES Project); Global Information
Database (GRID);
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The project of the NOAA Global digital Atlas of the environment of the US National
Geophysical Center. The goal of the GDPP project is to plan, structure and assess the situation in the
global digital space, to study ways to solve problems.

The WDDES - World MB project is dedicated to environmental sciences.

The goal is to create the basis of a digital map of the territory of the world on a scale of 1:
1000000. The main source of information here is the data of the operational navigation map “ONC”
on land and GEBCO — maps for water areas. The "world database” should be single—position, high-
level, and without looking at each other. MB is stored on a CD—ROM with a total capacity of 1 GB.
The pages of ONC maps are listed in the format “DLG - 3”, geological mapping of the USA. Data
management is carried out by the ORACLE DBMS. With its help, MB is homogenized with other
systems, such as: ARC/INFO, Map/info.

In the future, WDDES will become an instrumental part of the program to create a set of global
general geographic information. Here he will provide a positional basis for the construction of a
digital thematic map and digital processing of remote study data. D. Rind investigated the general
geographical role in the creation of GMOs. Currently, there are 2 universal digital files with a large
surface scale: WDB (world MB) and MundoCart. Currently, a digital world map records the
MundoCart number with a CD — ROM made. It is distributed by Petroconsultant. Editing and editing
tools ensure high quality of map content elements. The first data collection. The sources of
information received in GIS can be very diverse: the results of expedition experiments (maps, diary
entries, forms of complex descriptions), picture data, etc. — using accurate data collection methods in
the field. This is the first holistic methodological processing of the source data.The main decision
taken in the organization of regional GIS is the emergency treatment of environmental conditions,
including aerial visual control.GIS often includes data from space and aerial photographs, as well as
a map of thematic series that determine the scale of the task being solved as a source of information.As
a result of the organization of the environmental monitoring system for emergency control,
lithomonitoring, geochemical, the radio will depend on the environment, etc.

The hydrometeorological information system is a node for analyzing a collection of reliable
data, which includes the entire region of the state and manages the use of data on the state of
atmospheric and water resources.Therefore, in order to find out the evolution of the geographical
system, we conduct with the help of collections of historical periods and archival data, thanks to these
data we restore the landscape conditions of the region of the past.

Trimble Juno 3B controllers have a small external surface, solid, protected from dust, moisture
and shock, and also provide integrated full packaging, shooting and communication with the
positioning function for various everyday tasks.

Although GIS developed in the late 1960s, this technology has been used very intensively over
the past 10 years. The main reason for such rapid development, of course, is the development of
computer technology. Extensive text and graphic information used by GIS, model reports, high—
quality graphics are quite demanding on machine resources. Until now, computers with suitable
characteristics for GIS were very expensive and could only be used by large institutions in large cities.
In 1990, it took 500 thousand sq. m. (conventional unit), 1 million sg. m. to acquire GIS. for software
and hardware. Now, due to the significant reduction in prices for computing equipment, there are
enough potential buyers of high-speed machines. More and more GIS users are opening up new
opportunities for the exchange of accumulated information. For example, some systems, such as
ATLAS GIS, are accumulated at the request of the customer, through a prepared database. In this
regard, GIS can now be acquired by small towns and regions, private industries, healthcare,
educational institutions, etc. A survey of the GIS market conducted by Denver-based Research
Corporation in 1993 with the participation of 386 respondents from small towns and cities with a
population of 3.5 million people showed that about 40% of North American cities and towns
purchased GIS. At the same time, it turned out that 15% of them have the right to purchase within the
next 12 months, and 45% - in 2-3 years. Over the past 10-15 years, foreign and domestic practice has
shown that most GIS are information systems. It is the information basis for solving the following
tasks:
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- decision-making at the managerial level;

- planning the development of the city and its individual territories;

- effective design of industrial and civil facilities in the city;

- preparation of the general plan of the city and control over its implementation;

- study of environmental, socio-economic, natural resource conditions of the territory and their
economic assessment;

- improvement of accounting and effective use of urban land and real estate (buildings and
structures) ;

- obtaining information about the location and use of utility networks of urban utilities;

- collection of information, mining and geological data on technogenic processes and natural
reserves of subsurface for multipurpose use;

- payment for the use of natural resources, real estate, environmental pollution, taxation;

- protection of the rights of consumers of regional resources, owners, and other consumers.
Thus, GIS is multi-purpose in its functions and execution. It is aimed at providing institutions and
citizens with data on the urban environment. Regular users of geoinformation include:

- City structures of administrative and executive power;

- planning authorities;

- tax inspection;

- legal and law enforcement agencies;

- architectural planning and land services of the city;

- operational institutions (communications, transport, buildings and structures);

- research and design institutes;

- construction institutions;

- trading institutions, exchanges of all responsibilities;

-inspections and control bodies of socio-economic, technical supervision;

- foreign partners and investors;

- commercial education of entrepreneurs;

- individuals.

The creation and operation of GIS are united by a number of special obligations of
organizational and legal, scientific and technical, technological and financial and economic nature.
They cannot be replaced by information support methods. The importance of GIS can be assessed in
many developed countries, as well as by the attention it pays. Many of them have established national
and regional institutions whose task is to develop research related to GIS and automated cartography,
process proposals in the field of urban planning, obtain this information, coordinate the dissemination
program, create a GIS network. For these purposes, a legal framework is being created, powerful
hardware and software are being maintained. The training and retraining of the necessary specialists
will be restored. For example, in the state of California (USA) in 1991, 72 specialized planning
departments were engaged in GIS issues, which determined most of the state's vital activity.
Information system resources: Land, Air, Water, movable and immovable property, labor, funds
(money), materials, concepts and technologies. The task of the system is to improve the standard of
living of people in a particular territory. The annual turnover of such departments in 1991 reached
2.5 billion USD.

Components of geoinformation systems

1.Hardware: GIS currently runs on various types of computer platforms, from a centralized
server to a private or desktop connected computer network.

2.GIS software: contains functions and equipment necessary for storage, analysis and visual
viewing (visualization) of geographical (spatially vertical) information.

3.the data can be presented in the form of: ready-made maps with the necessary thematic layers
or satellite images, aerial photographs, etc. Any GIS works with two types — graphical and attribute
or thematic databases. While graphical databases store data called graphical or metric databases; the
attributive (defining) cartographic load and consists of additional data that belongs to the space, but
cannot be mapped directly — a description of the area or information in the report. Two types of funds
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provide digital documentary files (collections). To work with this data, the GIS must have a database
management system (DBMS). GIS has two database management systems — individual metric and
attribute information. The DBMS is used to search, sort, add and correct information in the database.

Any GIS, except DBMS, has a visual data viewing system. It displays information on the screen
in the form of maps, tables, diagrams, etc., and also has a data analysis system. With its help, their
processing and analysis is carried out (Fig.1).

Graphic

database

management

system

Processing
Input Visual and Release
system review analysis system
system system
Attribute
database
| management
system

Figure 1. Typical components of geoinformation systems.

In addition, GIS information input and output systems are necessary components (components).

The input system is a software unit responsible for receiving data; its necessary sources can be
various electronic means, such as a scanner that reproduces images in the form of raster images, a
digitizer (sandaser), in which the digitization of maps is carried out, an electronic theodolite and other
geodetic instruments.

The information can be entered manually from the keyboard or from another computer system.
Its sources can be aerial and space surveys, which will be processed at special workstations (Fig.2).

keyboard External Scanner Digitizer Electronic Space and aerial
computer geodetic photography
systems instruments
INPUT SYSTEM

Figure 2. Sources of information entry into the GIS.

INFORMATION OUTPUT
SYSTEM

Monitor Plotter Printer Magnetic Videos and External
use slides systems

Figure 3. Data transmission with the GIS output system.
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The GIS output system is designed for user-friendly transmission of work results. For example,
with the help of a plotter (graph maker), you can get very high-quality black-and-white and color
images-almost a ready-made map. Various laser printers are also used. The results of the work can
be printed out in the form of videos, reports recorded on disk, and sent over the network to external
computer systems (Fig.3).

Usually, a wide range of program 1/O capabilities is available only in some large GIS. Most
systems have a limited set of data input/output options. The exact list of devices that follow the system
is compiled at the request of the client.

Operations performed with GIS

1. data entry is the process of creating automated digital maps that significantly reduce the time
of the technological cycle in geoinformation systems.

2.Data Management — Geographic information systems store spatial and attribute data for
further analysis and processing.

3.queries and data analysis — geoinformation systems perform queries on the properties of
objects located on the map. Automates complex analysis processes by comparing multiple parameters
to obtain data or predict phenomena.

4. data visualization (visualization) is a favorable data transfer that directly affects the quality
and speed of their analysis. A report on the state of objects can be compiled in the form of graphs,
diagrams, three-dimensional images [2,3,4].

Areas of GIS use.

The capabilities of geoinformation systems can be used to solve various fields of activity and
various tasks.

Some examples of GIS usage:

Geodesic business:

- engineering search and topographic and geodetic works for the design, construction and
reconstruction of enterprises developing minerals;

- creation and use of digital models of mineral reserves for their efficient extraction in the
development of oil and gas and ore deposits;

- monitoring studies to ensure the effective use of mineral resources, protection of mineral
resources and the environment of minerals;

- automation of geological surveying data processing to describe quantitative and qualitative
structural indicators based on the results of the development and exploration of models of mineral
deposits;

- drawing up plans, schemes for the assessment and calculation of land during land management
works;

- surveying support of technological processes in the development of deposits by underground
and open-pit methods;

- geodetic support of all types of work during the construction of various highways;

- conducting geodynamic monitoring of mining and oil and gas industries.

Geodesy and cartography:

- creation of topographic plans based on geodetic data made in the field;

- input of geodetic measurement data for the first time;

- development and creation of a digital model of the Earth;

- creation of maps of various directions by vectorization;

- updating maps;

- operational mapping;

- editing, compiling and printing maps;

- collection of thematic maps and atlases, etc.

Land information systems:

- land management, creation of a master plan and a three-dimensional model of the Earth;

- engineering geology;
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- organization of relief, etc.

Control over the life of the population:

- health care (tracking the level of morbidity of the population, the age structure of the
population, health indicators);

- social services;

- job security, etc.;

- education (optimization of the network of school institutions, analysis of applicants' admission
to universities (universities) in the region, monitoring of universities, shortage of specialists, etc.).

Administrative and territorial administration:

- territorial and sectoral planning;

- city planning and design of facilities;

- maintenance of cadastres of engineering communications, land, urban planning, and planting
works;

- forecasting of technogenic-ecological and other emergencies;

- management of traffic flows and routes of urban transport;

- creation of an economic monitoring network;

- engineering and geological zoning of the city.

During forest management works

-when drawing maps-schemes of forestry;

- introduction of functional zones of specially protected natural areas;

- Entering data of the quarter, plots

Forestry:

- strategic forestry management;

- wood harvesting management, planning of approaches to the forest and road design;

- introduction of forest cadastres.

Currently, the forest management company uses new technologies to print the SoliM, WinPLP
taxation card, and the data obtained from these programs can be optimally applied to calculate forest
resources.

The capabilities of the SoliM and WinPLP programs: are used to obtain forest fund data using
the programs "1st and 2nd forms and other complex indicators, forms.

The Republic of Kazakhstan is among the least forest-rich countries in the world. According to
the State Forest Fund, as of January 1, 2016, the lands covered by the forest occupy $12.652 million.
hais land, i.e. 4.6%.

The forest is unevenly located on the lands of Kazakhstan, depending on different natural zones,
there are different types of forest vegetation. In desert areas, Saxaul forests grow. Coniferous forests
occupy the main parts of the Altai, Dzungarian Alatau and foothills of the Trans-1li Alatau mountain
regions. Steppe and forest-steppe zones are occupied by birch, poplar, pine.

The majority of the forest composition of desert and steppe zones is made up of saxaul 49.6%,
shrubby vegetation 24.1%.

On the slopes of the Southern and Eastern Highlands, on the banks of the Irtysh and on the
banks of rivers, coniferous trees account for 13.1%, deciduous-12%.

One of the most backward industries in our republic is forestry. Currently, one of the main goals
facing us is the reproduction of Little Russians as the entire population. The Government of
Kazakhstan has recently begun to pay special attention to the state of the forestry sector and its
development. The Decree of the Republic of Kazakhstan for 2012 and 2013 approved the Concept
for the transition of the Republic of Kazakhstan to a "green economy" and "Strategy — 2050" as
needed.

The "green economy" is a complex economy aimed at the careful and efficient use of natural
resources to ensure the quality of life of today's and future generations. The transition to a "green
economy" will ensure the achievement of Kazakhstan's goal of becoming one of the most developed
countries in the world.
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Multifunctional solution. By including the functions of a GPS receiver, a camera, a pocket
computer and a mobile phone, this device will allow field teams to reduce the need for equipment
and a battery that requires charging, without the need to use working tools in one small case and other
means through these actions.

With a camera on your device, your team will be able to accurately document what you see in
the field. Trimble Juno 3 allows you to geocommunicate images by combining images and GPS
coordinates. In addition, field and office groups significantly improve their communication, since
field images can be sent to the office for review (Fig. 4).

Figure 4 - View of the Trimble Juno observer

When solving ordinary navigation tasks, a highly sensitive receiver provides optimal accuracy
and allows you to quickly get a coordinate even in difficult conditions. In the territory covered by the
SBAS signal, the accuracy in real conditions ranges from 2 to 5 meters. The accuracy can be increased
from 1 to 3 meters with simple programs to meet different standards and is designed for simultaneous
operation of multiple parties, foresters.

The completeness of the data and the standard have been criticized for improving the efficiency
of all work processes in the GIS environment. To collect professional GIS data with geographical
reference, appropriate software is required. The Trimble Juno 3 and Trimble TerraSync series of tools
work, in the Trimble Positions Mobile space and other field software requires an industry standard.

In this regard, the data brought to the office meets your GIS requirements and is updated
quickly. In addition, it is great for working with other GIS programs, for example, Mapinfo
professional, ArcGIS, etc. It works closely with programs. It is possible to exchange data between
forestry and other necessary devices. These are: a laser device for measuring distance, a device for
measuring height, etc. devices for forestry. The main forestry policies set out in the Forest Code of
the Republic of Kazakhstan are: increasing the ecological and resource potential of the forest in order
to develop and regulate its use, Efficient and unsaturated use of the forest resource, its protection,
conservation, breeding.

The forest is one of the main components of the biosphere, having ecological, social and
economic significance, affecting the conditions of life on earth. Therefore, when modern technologies
develop, it becomes possible to raise forestry to a higher level with the help of new information
technologies.

All information about the forest fund in the republic is formed by composition, structure based
on the data of the forest organization. Therefore, in the development of information technologies
among forestry institutions, the RSE "Kazakh Forestry Enterprise™ is in the first place.

All forestry institutions have been using forest maps since ancient times. They are considered
to be the direct consumer of the Forest Geographic Information System (GIS) technology.

The main direction of the company's work is carrying out forest management works. The work
is guided by the "Rules of forest management in the Forest Fund of the Republic of Kazakhstan"
approved by the Forestry and Hunting Committee of the Ministry of Agriculture of the Republic of
Kazakhstan (Order No. 14-1/380 of July 2, 2011).
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Since the beginning of 2016, the number of employees of the company is 130 people. Over the
past year, 50 specialists and 13 managers of forest management parties have been involved in field
forest management work. As the goals of the practice, specialists can provide information about
scientific tasks based on compiled ICTs, their practical solutions - modeling of the information
support system. The decision made boils down to the fact that some alternative analysis options are
reduced to a natural periodic system.Therefore, the purpose of this GIS work is reduced to the task of
classification. Automatic counters and counters together with electronic, carotometric devices,
automatic graph plotters and computers form automatic cartographic systems (ACS). With the help
of ASR, in-depth research is carried out on large territories and very accurate effective maps are
created. In general, the introduction of new technologies in forestry is caused by the need for their
application. In short, the introduction of new technologies is the only way to succeed.

Goals and objectives of forest management work:

Carrying out forest management works in the State Forest Fund of the Republic of Kazakhstan.
They are carried out in accordance with the Forest Code of the Republic of Kazakhstan, the Rules for
carrying out forest management works on the territory of the state forest fund, approved by the Decree
of the Government of the Republic of Kazakhstan No. 45 (16.01.2004).

Improvement of complex forest management works in the country with the help of GIS
technology.

To ensure the receipt of the results of complex forest management work in electronic form with
the information of each forestry institution.

The introduction of a type of continuous forest management in forestry institutions and the
collection of data on forest management works of forestry institutions in one environment using the
SOLI_N program (for example: To a forest management company). Monitoring of ongoing ic events
with registration of each report sent by forestry institutions through this center.

Conclusion

The introduction of new technologies is the only way to achieve success. Updating is carried
out according to a model tested by a special technique, through a program based on them, and through
changing the estimated indicators of plantings. After updating the database, updating for natural
growth according to the data of each current forest management, the task of continuous forest
management is carried out. With the help of new GIS technologies, it is possible to speed up the
calculation of forest resources and obtain clear data, as well as group other necessary data into one
system. For the first time GIS technologies have been introduced in the forestry sector of the RSE
"Kazakh Forestry Enterprise".

The introduction of new technologies is the only way to achieve success. Updating is carried
out according to a model tested by a special technique, through a program based on them, and through
changing the estimated indicators of plantings. After updating the database, updating for natural
growth according to the data of each current forest management, the task of continuous forest
management is carried out. Creating a GIS is, more correctly, a long process, a period that requires a
lot of time and labor resources when creating it. Thus, the new GIS is designed not only to solve
scientific and practical problems, but also to meet various needs in practice. With the help of new
technologies, it is possible to speed up the calculation of forest resources and obtain clear data, as
well as group other necessary data into one system. To develop ways to ensure the improvement of
the implementation of continuous forest management work in forestry institutions and
systematization of the results of ongoing forestry work in the Republic. With the help of new GIS
technologies, it is possible to speed up the calculation of forest resources and obtain clear data, as
well as group other necessary data into one system. GIS technologies were introduced for the first
time in the forestry sector of the RSE "Kazakh Forestry Enterprise”. The purpose of the introduction
of GIS technologies in forestry work in our country is the organization of centralized control over the
results of forestry work in the Republic. In this regard, the training of specialists in each forestry
institution. Centrally controlling the work of forestry institutions, we provide assistance in increasing
forests in our country. Organization of systematic control over quantitative and qualitative changes
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in the forest fund and provision of information about the forest fund by state bodies, interested
individuals and legal entities.
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OPMAH INAPYAHIBLIBIFbIHJA 7KOY'APFBI I9JIALJIIKTI GPS
KYPBIUIFBIJIAPBIH TAUJAJIAHY EPEKHIEJITT ’)KOHE KOJIIAHBICKA EHI'I3Y

Anoamna

OpmaH mapyambLIBIK Mekemenepi Kasipri Tapga ['AXK TexHomorusmapnabl  OipTiHzgen
KOJIJTaHBICKA Kipri3im xkatbip. ['AXK TeXHOIOTHSCHIH KOHE MOIIMETTEP I CAaH/IBIK OHICY/I KOJIAaHY
apkbuibl «Ka3ak opMaH OpHaJIACTBIPY KOCIIOPHBDY OIpIHIII OpMaH KOpbl TYypajbl, ayAaHIapblH
€CeTIKE aJTy YKANIIBI )KOHE T.C.C MAIIMETTEP Il KUHAY, )KUHAJFaH MAIMETTEP/Ii MEKeMelepre xKioepy,
KOJIJaHBICKA €HI13Y JKarblHaH YJKEH JKYMbICTap >Kyprizimn xkaTelp. CoOHbIMEH KaTap OYpBIHFBI Kara3s
TUTAHIIETTEPIIH OPHBIH SJIEKTPOH bl TACKIMAJIJIAYBIIITap aIMacThIpabl. [ eorpadusuibiK akmapaTThIK
xyhenep (I'AX) nepexrepai KepHEKI KOpCETYIIH XKoHE oOJIap/ibl TajljlayFa apHajlaFaH KypaiJap/IblH
CaH-aJIyaH TYpJIEPiHIH eceOiHEeH KOITereH FhUIBIMHU, MPAKTHKAIBIK JKOHE OacKapy MocelelepiH
TUIM/I1 )KOHE KeJles MenryAiH 0acThl AJIEMEHTI.

'AXK TexHONOTHSsIIAPBIH KOJNJIAHY YJIKEH KoeJeMIli KapTOrpadHsiIblK KOHE TaKbIPBIITHIK
aKnmapaTThl, OHBIH IMIiHAE KAIIBIKTaH 30HABUIAYIBIH (FAPBIITHIK CYpeTTEPIIiH), NANAIbIK FHIIBIMU
3epTTeyiepIiH, MHXKEHEPIiK 3epTTeyJepaiH, MOHUTOPUHITIH, TYPJl MIAPyallbUIbIK KbBI3METTIH,
KY)KaT aifHaJIBIMBIHBIH JIEPEKTEpiH OipbIHFall KYphUIBIMFA OipiKTipyre MYMKIHIIIK Oepeti.

«Teppa» KallbIKTaH 30HbUIAY JKOHE reorpadusuIbIK aKnapaTThIK Kyienep opranbiFsy JKIIC
I'AXK Kypy, TaOurarTbl KOpFraylbl >xo0ajiay, OpMaH IIapyallbUIbIFbl, 3KOJOTHUS, TaOUFaTTHI
naiiianany, reoJorusuIblK 6apiay, Tonorpadus MeH kaprorpadus, MyHai-ra3 KelleH1 yIliH xkobanay
caJlajlapbIHIarbl TYpJIl Macenenepll IIely YIIH JepeKTepAl >KUHAKTay »MKoHe >KyHeneHaipy
Toxipubeci Mon. «Teppa» KalIbIKTaH 30HIABUIAY JKOHE reorpadusulbIK aKMaparThlK KyHenep
optansirey JKIIC 3 >kymbICTaphIHIa TEOTpaHsIIBIK aKMapaTThIK TEXHOJOTHSUIAPIbl KEHIHEH
naiiiananazapl )koHe OChI canaja KbI3METTep KepceTel. Op TeNIMHIH ay/laHblH €CelTey, 63eHAEePAiH,
KOJIIAP/IBIH Y3BIHIBIFBIH ayIaHbIH €CENTey KOMIBIOTEPIIIK MporpaMmmManapMeH aTkapbutaasl. COHBIH
apKachlHJa XYMBICTBIH camackl, Janautri apra Ttyceai. JKone ne Oysl mporpammanblH Oacka
IporpaMMajiapMeH JKYMbIC icTeyre MyMKIHIILIIr 0ap, meicanra: MS Excel, MS Access, ArcGis,
WinPLP, SoliM 1.06. Crystal Reports nakeTTepi apKblIbl K9ciOH ecenTep/ii KecTe TYPiHAe IIbIFapy.

Kinm ce30ep: nporpamMmma, MyMKIHIIUTIK, reorpadusiibik kapra, ['AXK, opman pecypcrapsl,
eTy, TeXKeJey, CaHbIH KbICKapTy, Oackapy, KapTorpadus, akmnapar, KajacTp.

A.b.Myoemoex*, I.A.Muip3zadaeea, K.T.A6aesa, @.A.Tokmacwvinosa, M.K.IlIvinvioexos
HAO «Kazaxckuii HayuoHanvbHwulll acpapHblil UCCIe008AMENbCKULL YHUBEPCUMEM,
2. Anmamul, Pecnybnuxa Kazaxcman, aray.aruay@mail.ru*, myrzabaeva60@mail.ru,
kurmankul.abaeva@kaznaru.edu.kz, rusenados@mail.ru, murat.shynybekov@mail.ru

OCOBEHHOCTHU UCITOJIb30BAHUSA U BHEJAPEHUE BBICOKOTOYHBIX GPS
YCTPOWCTB B IECHOM XO351iICTBE

Annomauus

Jlecoxo3sliiCTBEHHBIE YUpPEXKJEHUA B HacTosllee Bpemsi nocteneHHO BHeapsawoT [UC-
texHnosnoruu. C ucnonp3oBanuemM [ MC-texnomnoruit u iudpoBoit 00padoTku nanupix Kazaxcranckoe
JIECHOE TIPEANPUATHE MPOBOIUT OOJIBIIYI0 paboTy 1o cObopy AaHHbIX o [lepBomy necHomMy QoHTyY,
M0 y4eTy pailoHOB U T.I., eperade cOOpaHHBIX JAaHHBIX YUPEKIEHHUSM, BBOJY B SKCIUTyaTaluio.B
TO K€ BpEMSs AJICKTPOHHBIE HOCUTENH 3aMEHSIOT CTapble OyMaskHbIC IUIaHIIETH. [ eorpaduueckue
nHpopmanmonusie cuctembl ([TMIC) sBIAOTCA KIIOYEBBIM 3JeMEHTOM 3((PEKTUBHOTO W
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OTMEpPaTHUBHOTO PEUICHUS MHOTUX HAy4YHBIX, MPAKTHYECKUX U YIpPaBJIEHYECKUX 3afau Oriaromaps
BU3YaJIbHOMY IIPEJICTABICHHUIO TAHHBIX U Pa3HOOOPa3UI0 HHCTPYMEHTOB JUIS UX aHAIIN3A.

Hcnons3zoBanne ['MC-texHOMOrMi 103BOJISIET OOBEIUHUTE B €IUHYIO CTPYKTYPY OOJIBIION
0o0BeM KapTorpaduueckoil M TeMaTWdecko WHGOpPMAIlMK, BKIIOYAs JMaHHBIC AMCTAHIIMOHHOTO
30HAUPOBAHUS (CIIyTHHUKOBBIE CHUMKH), IIOJIEBbIE MCCIEAOBAHUS, WHKCHEPHBIE H3BICKAHUS,
MOHHUTOPHHT, Pa3JIUYHBIE BUIBI XO3IHCTBEHHOU IS TEIILHOCTH, TOKYMEHTOOOOPOT.

TOO "Teppa LlenTp TUCTAaHIIMOHHOTO 30HAUPOBAHKS ¥ T€OMH(OPMAITMOHHBIX CUCTEM'" UMEET
OOJBIION ONBIT B COOpe M CHUCTEMAaTH3allMK JAaHHBIX Ui PEIICHUS Pa3IMYHbIX 33734 B OOJIACTH
co3manua [MC, »5KOJOrMYecKoro MpOEKTUPOBAaHUS, JIECHOTO  XO3sCTBa,  IKOJIOTHUH,
MIPUPOIONONB30BaHUs, TeoJoropa3Beqku, Ttonorpaguu ¥  Kaprorpaduu, MPOCKTUPOBAHUS
He(rerazoporo komriekca. TOO "Teppa IleHTp JUCTAaHIIMOHHOTO 3OHJIUMPOBAHUS H
reonH()OPMAIMOHHBIX CHCTEM" IHUPOKO HCIOJIB3YeT Te€OMH(OPMAIMOHHBIE TEXHOJIOTHH B CBOCH
paboTe W mpenocTaBisSeT ycIyru B 3Toi oOmactu. Pacyer muiomany KaXkIoro ydacTka, pacder
IUIOLIA/IA MPOTSHKEHHOCTH PEK, JOPOT OCYIIECTBIISETCS C IOMOIIbIO KOMITBIOTEPHBIX IPOTrPaMM. ITO
MOBBIIIAET KAYeCTBO U TOYHOCTH paboThl. Taxke 3Ta mporpaMma UMEeT BO3MOXKHOCTh paboTaTh ¢
Apyrumu nporpammamu, Hanpumep: MS Excel, MS Access, ArcGIS, WinPLP, SoliM u ap. pemats
npodeccuoHanbHbIe 3a/1a4 B Ta0IMUHOM Popme ¢ momonisio nakeros ¢ Crystal Reports.

Knrwoueswie cnoea: nporpamma, BO3SMOXKHOCTH, Teorpaduueckas kapra, [ UC, necHblie pecypchl,
nepexoi, 3aMejJIeHne, COKpalleHue, yrpasieHue, kaprorpadus, nadpopmanus, Kagactp.
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BaiicanapoB Acer HakeHoBMY — XbUIKBI OoNiMiHIH MaMaHbl, «Ka3zak mall miapyamibuibIFbl
MKOHE JkeMuIel eHAaipici FeubIMU-3epTTey HHCTUTYTh JKILIC, Kasakctan Pecniyonukacsl, 055552,
Anmartsl, ct. XXangocosa 51, sm.momra: asad_077@mail.ru

baiicanapoB Acer HakenoBuu — koneBon, TOO «Kazaxckuit HUW >xuBoTHOBOJCTBA M
KOpMOTIPOHU3BOJICTBa», Pecnyonuka Kazaxcran, 055552, Anmarsel, yia. XKanmocosa 51, r. e-mail:
asad_077@mail.ru

Baisaparov Asset Nakenovich — horse breeder, JSC «Kazakh research institute of livestock and
fodder production», Republic of Kazakhstan, 055552, Almaty,51 Zhandosov st, e-mail:
asad_077@mail.ru

HNobanynnaeBa Akepke O0AIFAHMKBI3BI - 1- Kypc TOKTOPAHTHI, TEXHUKA FBHUIBIMIAPBIHBIH
maructpi, «Kazak  yaTTRIK  arpapiblk  3eprrey  yHuBepcuteri»  KeAK, 050010,
Kazakcran Pecmy6nkacsr, AnMaTtel K., AoOaii JTAQHFBIIEI, 8, SJI.IIOIITA:
akerke.ibadullayeva@gmail.com

NbanynnaeBa Akepke OOMIFAaHUKBI3BI - JOKTOPAHT 1-T0 Kypca, MarucTp TEXHUYECKUX HayK,
HAO «Ka3axckuil HallMOHaNbHBIA arpapHblil MCCIIeIOBAaTENbCKUN YHUBEpCUTET», PecmyOmuka
Kazaxcran, 050010, r.Anmatsl, mpocrniekt Abas, 8, e-mail: akerke.ibadullayeva@gmail.com
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National Agrarian Research University», Republic of Kazakhstan, 050010, Almaty, Abay 8, e-
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Opkapa UIbinreic ynardexkyiibl; Berepunapus FeUTBIMIAPBIHBIH MarucTpi, «Kazax yiaTThiK
arpapisiK 3eprrey yHuBepcureTi» KEAK «Kacbur OMOTEXHOIOTHS JKOHE KIICTKAIBIK WHKCHEPHUS
3epTXaHaCHIHBIH Killll FEUIBIMU KbI3METKEpi, AJMathl K., AGait manrbuisl, 8. chingisml@mail.ru

Opkapa IlemFeic [ymarOexysipl; MarucTp BeTEpUHAPHBIX HAyK, MIQALIIMA Hay4YHBIH
COTPYAHHK JlabopaTopur «3ejneHas OMOTeXHOJorus U KieTtouHnas uHxeHepus» HAO «Kazaxckuid
HAIlMOHAJBHBIA ~ arpapHbIl  HCCIIEOBATENIbCKUN  YHHBEpCHUTET» T.Anmarel, 1np.Abas 8.
chingisml@mail.ru

Orkara Shynggys Dulatbekuly; Master of Veterinary Sciences, Junior researcher of the
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Research University", Almaty, Abaya Ave. 8. chingisml@mail.ru

Kancepkenosa Opuxk Opa3uMaHOBHA; BETEpUHAPHUS FHUIBIMIAPBIHBIH KaHIUAaThI, «Kazak
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XKancepkenoBa Opuk Opa3suMaHOBHA; KaHIUTAT BETEPUHAPHBIX HAyK, PYKOBOAUTEIb
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Orikl10@yandex.ru
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"Green Biotechnology and Cellular Engineering” of the NJSC "Kazakh National Agrarian Research
University"”, Almaty, Abaya Ave. 8. Orik10@yandex.ru
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«Kazak yaTThIK arpapibeik 3eprrey yHuBepcuteTi» KEAK KazakcraH-KamoH OpTalbIFBIHBIH
JTUPEKTOPBI, AIMaThI K., AOaii naHrbuibl, 8. nurlan.s@kaznaru.edu.kz

CanpnpibaeB Hypnan TamambaeBuu; KaHAMAAT OMOJIOTMYECKUX HAyK, Mpodeccop, AUPEKTOp
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Ave. nurlan.s@kaznaru.edu.kz

AbnyanueBa Acem AdaumyparoBHa, PhD, ara oxkeirymisl, KEAK «Kazak ¥ ATTBIK ArpapibiK
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nomTa: asem.a.86@mail.ru

AbnyanueBa Acem AOaumyparoBHa, PhD, crapmmii mpemopasarens, HAO Kazaxckwuii
HallMOHAJBHBIN arpapHbIil HCCIeqoBaTeNbCKU yHUBepcHuTeT, Pecnyonuka Kazaxcran, 050000,
ropoa Anmarsl, yiuia Adas 26, 1. moura: asem.a.86@mail.ru

Abdualiyeva Assem Abdimuratovna, PhD Doctor, Senior lecturer, NJSC Kazakh National
Agrarian Research University, Republic of Kazakhstan, 050000, Almaty city, 26 Abaya Street, e-
mail: asem.a.86@mail.ru

BbaranoBa JKanmar MyxamMeTKajqueBHAa, BETEPUHAPUS FHUIBIMIAPBIHBIH KaHAUAATHI,
KaybiMaacTeippiFan  mpodeccop, KEAK «Kazak ¥nrTeik Arpapislk 3epTreyYHUBEPCUTETI,
Kazakcran Pecnybnmkacer, 050000, Anmarel Kajacel, AOail kemieci 26, »51. TOImITA:
batanova_77@mail.ru

baranoBa JXanat MyxameTkanueBHa., KaHAWJAT BETEPUHAPHBIX HAyK, aCCOLMPOBAHHBIM
npodeccop, HAO Kazaxckuil HalMOHAJIbHBIN arpapHbIi HCCIEI0BAaTENbCKUI YHUBEPCHUTET,
Pecnyonuka Kazaxcran, 050000, ropoa Anmartsl, yiuia Abast 26, ai1. mouta: batanova_77@mail.ru

Batanova Zhanat Mukhametkalievna, Candidate of Veterinary Sciences, Associate Professor,
NJSC Kazakh National Agrarian Research University, Republic of Kazakhstan, 050000, Almaty city,
26 Abaya Street, e-mail: batanova_77@mail.ru

AxmercaabikoB Hypaan Hypoaaayiabl, BeTepuHapus FbUIBIMIAPBIHBIH ~ JOKTOPHI,
npodeccop, «AHTHTeH» FhUIBIMH-0HIIpicTiK KocimopHbl JXKIIC, Kazakcran Pecrrybnmukacser, 040905,
Anmatel  o6nbicel, Kapacaii aynanbl, AOail aybuibl, ©O3ipbaeB kemieci, 4, 51. TOLITA:
nurlan.akhmetsadykov@gmail.com
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AxmercanasikoB Hypnan Hypongayibl, AOKTOp BETEpUHAPHBIX HAYK, aCCOLIMPOBAHHBIN
npodeccop, TOO Hayuno-mpou3BoacTBeHHOE NpeAnpustue «AHTuren», Pecnybnuka Kazaxcras,
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Akhmetsadykov Nurlan Nuroldauli, Doctor of Veterinary Sciences, Professor, Scientific and
Production Enterprise "Antigen" LLP, Republic of Kazakhstan, 040905, Almaty region, Karasaysky
district, Abay village, 4 Azerbayev str., e-mail: nurlan.akhmetsadykov@gmail.com

Xycannos amup MukagaroBuy, BETEpUHAPUA  FBUIBIMIAPBIHBIH ~ KaHAUJATHIL,
KaybivaacTeippuiral  mipodeccop, KEAK «Kazak YaTTeik Arpapisik 3epTreyYHUBEPCUTETI»,
Kazakcran PecnyOmukace, 050000, Anmatbl kamacel, AOaii kemieci 26, 3n. momra: doctor-
vet@mail.ru

XycanHoB Jlamup MuknaroBud, KaHAWAAT BETEPUHAPHBIX HAYK, aCCOLMPOBAHHBIN
npodeccop, HAO Kazaxckuii HaIMOHAJIBHBIA arpapHbIil HCCIIEIO0BATEIbCKUN YHUBEPCHUTET,
Pecniyonmuka Kazaxcran, 050000, ropoa Anmartsl, yauia Abas 26, 371. mouta: doctor-vet@mail.ru

Khusainov Damir Mikdatovich, Candidate of Veterinary Sciences, Associate Professor, NJSC
Kazakh National Agrarian Research University, Republic of Kazakhstan, 050000, Almaty city, 26
Abaya Street, e-mail: doctor-vet@mail.ru

AHaa BaagoBcka, BeTepuHapus  FhUIBIMIApbIHBIH  JIOKTOpbI, mpodeccop, JlatBus
aybUIIIApyalllbUIBIK yHHBepcuTeTl, Enrasa kanacel, anda.valdovska@llu.lv

Anna  BannmoBcka,  TOKTOp ~ BETepUHAapHbIX  Hayk, npodeccop,  JlarBuiickuit
CEIIbCKOXO03sMCTBECHHBIN YHUBEpCUTET, Topoj Enraea, anda.valdovska@llu.lv

Anda Valdovska, Doctor of Veterinary Sciences, Professor, Latvian Agricultural University,
Jelgava, anda.valdovska@llu.lv

Tan6aeBa I'yabHyp Aiilon0eKKbI3bl, BeTEpUHAPUS  FHUIBIMIAPBIHBIH ~ Marucrpi,
«BetepuHapusibiK caHuTapus» KadeApachlHbIH aFra OKBITYIIBICH, AXMeT ballTypchIHOB aThIHIAFbI
Kocranaii eHipiik yauBepcuteTi, Kocranaii kanacel, baiitypcsinos k., Kazakcran Pecnyonukacer, E-
mail: tanbaeva_ga@mail.ru

TanOaeBa ['ynpHyp AlitoniO€KOBHA, MarucTp BETEPUHAPHBIX HAyK, CTApIIMH MpenojiaBareib
kadenpsl «BerepunapHas canuTapus», Koctanaiickuii pernoHaabHbIA YHUBEPCUTET UMEHU AXMeTa
baiitypceinoBa, ropox Kocranaii, yn. baiitypceiHoBa, Pecnyonmuka Kaszaxcran, E-mail:
tanbaeva_ga@mail.ru

Tanbayeva Gulnur Ayupbekovna, Master of Veterinary Sciences, Senior Lecturer of the
Department of «Veterinary Sanitation», Kostanay Regional University named after Akhmet
Baitursynov, Kostanay city, Baitursynov str. Republic of Kazakhstan, E-mail: tanbaeva_ga@mail.ru

Taraes OpsbinOaii Opa3dekyJibl, BeTepuHApUs FHUIBIMAAPBIHBIH JOKTOPBI, Mpodeccop,
OHAIPICTIK, TEXHUKAIBIK >KOHE MH(PAKYpbUIBIMABIK KaMTaMachI3aHAbIPY JenapTaMeHTIHIH
nupekTopsl, «KoHrip xaH areiHmarsl bateic KazakcTaH arpapiblK-TEXHHUKAIBIK YHHUBEPCHUTETI»
KEAK, Opan xamacer, JKourip xam k. 51, 090009, Kasakcran PecmyOmukacer, E-mail:
orynbay_tagayev@mail.ru

Taraes OppiHOaii Opa30exoBudY, JOKTOp BETEpUHAPHBIX Hayk, mpodeccop, dupexrop
JenapTaMeHTa TPOU3BOACTBEHHOTO, TEXHHUYECKOTO U HHQpacTpyKTypHOro obecneuyenus, HAO
«3amagHo-KazaxcraHCKui arpapHO-TEXHUYECKUI YHUBEPCUTET UMEHU JKaHTHup XaHay, T. YpalbCK,
ya. XKanrup xana 51, 090009, Pecniyonuka Kazaxcran, E-mail: orynbay_tagayev@mail.ru

Tagaev Orynbay Orazbekovich, Doctor of Veterinary Sciences, Professor, Director of the
Production Department, Technical and Infrastructure Support, NJSC «West Kazakhstan Agrarian and
Technical University named after Zhangir khany, Uralsk, Zhangir Khan st. 51, 090009, Kazakhstan,
E-mail: orynbay tagayev@mail.ru

Bbapaxo  baxeiTr  belicen0aeBu4, BeTepuHapus  FbUIBIMIAPBIHBIH ~ KaHAWJAATHI,
«BeTepuHapUsITIBIK CAHUTAPUSIIBIK CapanTay »oHe TMrHueHa» KadeapachlHbIH KaybIMIACTHIPBUTFAH
npodeccopsnl, «Ka3zak YITTHIK arpapislK 3epTrey yHuBepcuteTi» KeAK, AmMarbel kamacel, AOaii
nanrbUIbl, 8, 050010, Kasakcran Pecniyonmukacer, E-mail: baxa.kz.uko@mail.ru
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bapaxoB baxsiT beiicen6aeBuy, kKaHIuIaT BETEPUHAPHBIX HAYK, aCCOITMUPOBAHHBIHN MTpodeccop
kadenpsl «BerepuHapHO-caHUTapHas dKcriepTr3a U rurueHay, HAO «Ka3zaxckuii HanmonanbHbIH
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Kaszaxcran, E-mail: baxa.kz.uko@mail.ru

Barakhov Bakhyt Beisenbaevich, Candidate of VVeterinary Sciences, Associate Professor of the
Department of «Veterinary and Sanitary Expertise and Hygiene», NJSC «Kazakh National Agrarian
Research University», Almaty city, Abaya Avenue, 8, 050010, Republic of Kazakhstan, E-mail:
baxa.kz.uko@mail.ru

AnnbicoaeBa [I'yammpa FEruza0eBHa, BeTepuHapus  FbUIBIMJIAPBIHBIH — KaHAWAATHI,
«BerepruHapusIIBIK CAHUTAPUSUIIBIK capanTay KoHe TUTHeHay KadenpachiHbIH npodeccopsl, «Kazak
VITTBIK arpapiiblk 3eprrey yHuBepcuteTi» KeAK, Anmarel kamacel, AGait manreuibl, 8, 050010,
Kazakcran Pecriyonukacer, E-mail: gulmira.ae@gmail.com

AnnbicoaeBa ['ynmupa Eruza0eBHa, kaHAMIAT BETEpUHApPHBIX HayK, mpodeccop kadeapbl
«BerepunapHo-canurapHas skcneptusa u ruruesa», HAO «Kazaxckuit Haunonanbubiii ArpapHblit
HccnenoBaTenbCKkuii YHUBEPCUTETY, T AnMartsl, mpocnekT Abas, 8, 050010, Pecniybnuka Kazaxcran,
E-mail: gulmira.ae@gmail.com

Alpysbaeva Gulmira Egizabevna, Candidate of Veterinary Sciences, Professor of the
Department of «Veterinary and Sanitary Expertise and Hygiene», NJSC «Kazakh National Agrarian
Research University», Almaty city, Abaya Avenue, 8, 050010, Republic of Kazakhstan, E-mail:
gulmira.ae@gmail.com

CaranbexoB Yaanxan MajaramaapoBuy — aybll IIApyallbUIbIFbl FbUIBIMAAPBIHBIH JOKTOPHI,
npodeccop, KP AIIFA akamemwuri, OackapmMa TeparachIHBIH FBUIBIM JKOHIHJIETI OpbIHOAcapHl,
Kekmeray Toxxipubenik-eHIipicTik mapyambsuibirbl, Kazakcran Pecryonukacer, 021231, Axkmoira
o6ubIckl, 3epeni aynanbl, [llaranansr aybuiel, e-mail: sagalbekov52@mail.ru

Caran6ekoB Yanuxan ManraxaapoBud — JOKTOP CEIbCKOXO3HCTBEHHBIX HAYK, Mpodeccop,
akagemuk ACXH PK, 3amectutens npejacenatens npasieHus 1o Hayke, Kokmierayckoe ONBITHO-
MPOU3BOJICTBEHHOE XO03siicTtBo, Pecnmybnmka Kazaxcran, 021231, AxmonuHCkas 001acTb,
3epeHauHCKUi paiion, ¢. [llaranansi, e-mail: sagalbekov52@mail.ru

Sagalbekov Ualikhan Malgadarovich — Doctor of Agricultural Sciences, Professor,
Academician of the Academy of Agricultural Sciences of the Republic of Kazakhstan, Deputy
Chairman of the Board for Science, Kokshetau Experimental Production Farm, Republic of
Kazakhstan, 021231, Akmola region, Zerendinsky district, Shagalaly village, e-mail:
sagalbekov52@mail.ru

Baiinanun Mapaen EpcannoBuu — PhD, FbUIbIM KoHE TEXHOJIOTUSHBI KOMMEPLUSIAHABIPY
nenaprameHTiHiH skerekurici, III. YommxanoB areiamarel Kekmieray ynuBepcuteTi, Kazakcran
Pecniyomukacsr, 020000, Kexkrreray kanacel, Abaii kereci 76, e-mail: marden_0887@mail.ru

baiinanua Mapnen EpcaumnoBuu — PhD, pykoBogutens jgenapramMeHTa Hayku U
KOMMepuuanu3anuu texHosornn, Kokmerayckuii yausepenter umenu . Yamuxanosa, 020000 .
Kokmeray, ynuna Abas 76, e-mail: marden_0887@mail.ru

Baidalin Marden Ersainovich — PhD, Head of Department of Science and Commercialization
of Technology of Kokshetau University named after Sh. Ualikhanov, 020000 Kokshetau, 76 Abay
Street, e-mail: marden_0887@mail.ru

Baiinanuna Caaranat EceroBna — 8D08101 — Arponomus Oinim Gepy OargapiaMacsl
OOMBIHIIIA JOKTOPAHTYpaHbIH Oi1iM anymbickl, 1. Yonuxanos ateiHaarsl Kekieray yHuBepcuTeTi,
Kazakcran Pecnyonmukacer, 020000 Kekmeray kamace, AOaii kemeci 76, e-mail:
turlubekova_salt@mail.ru

baiinanuna Canrtanat EceroBHa — oOydaromascs TOKTOPaHTYpbl 1O 00pa3oBaTeNbHON
nporpamme 8D08101 - Arponomus, Kokmeraycknii yauepeurer umenu III. Yanuxanosa, 020000
r. Kokmeray, ynuna Abas 76, e-mail: turlubekova_salt@mail.ru

Baidalina Saltanat Esetovna — PhD student of Educational Program 8D08101 - Agronomy,
Kokshetau University named after Sh. Ualikhanov, 020000 Kokshetau, 76 Abay Street, e-mail:
turlubekova_salt@mail.ru
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Axet Axama OHepOexKbI3bl - 8D08101 — Arponomust 61rim 6epy Garmapiaamachkl OOMBIHIIIA
JIOKTOpaHTypaHbIH OiiM anymsickl, 111, Yonuxanos ateinaarsl Kekmeray yausepcurerti, Kazakcran
Pecnyomukacser, 020000 Kexkmeray kanacel, AGaii kerreci 76, e-mail: ahama_se@mail.ru

Axetr Axama OHEepOEKKBI3bI — 00yUaroIasics TOKTOPAHTYPHI IO 00pa30BaTEIHbHON IporpaMme
8D08101 - Arponomus, Kokmerayckuit yausepcutet umenu L. Yamuxanosa, 020000 r. Kokmeray,
ynura Abast 76, e-mail: ahama_se@mail.ru

Akhet Akhama Onerbekkyzy — PhD student of Educational Program 8D08101 - Agronomy,
Kokshetau University named after Sh. Ualikhanov, 020000 Kokshetau, 76 Abay Street, e-mail:
ahama_se@mail.ru

Baiiken Acma CyatanoBHa — 6B08103 — Arponomus 6iiM Oepy OaraapiamMachiHbIH 3 Kype
crynenTi, II. YonuxanoB ateiaaarel Kekmeray yauBepcuteti, Kasakcran Pecryomukacer, 020000
Kekieray kanacel, AGaii keteci 76, e-mail: asmabaiken@gmail.com

baiiken Acma CynranoBHa — CTyneHTka 3 Kypca oOpaszoBaTesbHON mporpammbl 6B08103 —
Arponomust, Kokmerayckuii ynusepcurer umenu L. Yamuxanosa, 020000 r. Kokeray, ynauna
Abas 76, e-mail: asmabaiken@gmail.com

Baiken Asma Sultanovna — student of Educational Program 6B08103 - Agronomy, Kokshetau
University named after Sh. Ualikhanov, 020000 Kokshetau, 76 Abay Street, e-mail:
asmabaiken@gmail.com

Mynerbek Apaii  Begeakankbizbl, «OpmaH pecypcTapbl KOHE  AHIIBUIBIKTaHY»
KadepaacklHBIH MarucTpanThl, Ka3ak YITTBIK arpapiiblK 3epTTey YHUBEPCHUTETi, AJMathl K., Abait
nanreUibl,8, Kaszakcran, E-mail: aray.aruay@mail.ru

Myner6ex Apait benenkaHKbI3bl, MarucTpant kadenpsr «JlecHble pecypchl 1 OXOTOBEICHHUEY,
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Kazaxcran, E-mail: aray.aruay@mail.ru
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aray.aruay@mail.ru

AbaeBa Kypmankyab TyjieyraeBHa, 3KOHOMHKA FBUIBIMIAPBIHBIH JTOKTOpPHI, «OpmaH
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