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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.

PEJAKI WA MYIIEJIEPI
Ryszard Gorecki — aypulmapyaiisutbIFbl — FBITBIMIAPBIHBIH | FBUIBIMAAPBIHBIH JOKTOPHI, Ka3ak YITTBIK arpapiblk 3epTrey
npodeccopsl,  OmpmreiiHgeri  Bapmumacko —  Masypckuii | yHHUBEpCHTeTi;

yHUBepcuteTi, [Tombma;
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Lee, Jeong-Dong — mpodeccop, Ph.D, Kyungpook National
University, Pecry6iuka Kopes;
Mohammad Babadoost -
yausepcureti, AKII;

Yus Aniza Yusof — npodeccop, [Tyrpa yausepcureri, Manaisus;
AnexceenkoBa CBeT;1aHAa — OHOJIOTHS FBUIBIMIAPBIHBIH JTOKTOPHI
Peceit reuteiM akagemusichiHbIH KM, Cxps6bun men Kosanenko S1.P.
aTBIHAAFBl Bykinpecelnik TaxipuOemnik BeTepHUHAPHUS FHUIBIMH-
3epTTey MHCTUTYThl — DenepanablK FUIBIMU OPTAJIBIFHI;

Nicole Picard-Hagen - mpodeccop, PhD Toulouse National
Veterinary School, Tymy3a k., ®panmms; )

Hiiseyin Hadimli — nmpodeccop, PhD, Selguk Universitesi, Typus;
BangoBcka Anga — mpodeccop, PhD, JlaTBus »xaparbuibicTaHy
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
MEHIepyLIici;

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»
KadeapacsIHBIH MEHIePYIIIiCi;

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.

PEJAKIHMOHHASA KOJIJIEI'UA

Ryszard Gorecki — mnpodeccop CenbCKOXO3IHCTBEHHBIX —HAYK,
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Malaysia Pahang, Malaysia;

Elena Horska - mpodeccop, HOKTOp  3KOHOMHYECKHX W
ympaBlieHYeCKuX HayK B arpobusnece, Slovak University of Agriculture
in Nitra, CioBaxus;

Lee, Jeong-Dong — mpodeccop, pH.D, Kyungpook National University,
Pecnybnuka Kopes;
Mohammad Babadoost —
Wnmanoiica, CILA;

Yus Aniza Yusof — npodeccop, Yuusepcurer Ilyrpa, Manaiizus;
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Jan MICINSKI — PhD, Bapmuncko — Masypckuil yHHBEpCHTET,
ITonbmma;

Apsuaac IloBuiaiiTuc — JOKTOp TEXHMYECKMX HayK, Ipodeccop
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».

3apeructpupoBanHo B MUHHCTEpCTBEe HHpOpMaIiK U odiiectBeHHoro cornacust PK. CeuaerenscTBo
00 yuerHo#t peructparun Ne482-)K ot 25 Hos0ps 1998 rona. 3apeructprupoBano B MexayHapoaHOM

LEHTpe perucrpauuu cepuitasix (LHOGIR

ISSN (

Surus L 06d, AOGydW). ISSN 2304-3334.

CLY S dLHOddw: COLORMS?, tizfinGd2, Ohekd2Sd2.
A ifiziCo ishw 4 jtscfsHOy s+ & 4 50L0 8 6BH.



EDITORS

Yespolov Tlektes Isabaevich — Chief Editor, Doctor of Economic Sciences, Professor,

Academician of the NAS RK;

Tireuov Kanat Maratovich — Deputy Editor, Doctor of Economic Sciences, Professor,

Academician of the NAS RK;

Islamov Esenbay Israilovich — Deputy Editor, Doctor of Agricultural Sciences;
Tutkabekova Saltanat Alimgazievna — Executive Secretary.

EDITORIAL TEAM

Ryszard Gorecki — Professor of Agricultural Sciences, Warmian-
Masurian University in Olstein, Poland,

Sun Qixin — Professor, Chinese Agricultural University, China,;
Irina Pilvere Professor, Doctor of Economics, Latvian
Agricultural University, Latvia;

Daing Mohd Nasir Bin Daing Ibrahim — Professor, PhD,
Universiti Malaysia Pahang, Malaysia;

Elena Horska — Professor, Doctor of Economics and Management
Sciences in Agribusiness, Slovak University of Agriculture in Nitra,
Slovakia;

Lee, Jeong-Dong Professor,
University, Republic of Korea;
Mohammad Babadoost — Professor, Ph.D., University of Illinois,
USA;

Yus Aniza Yusof — Professor, Putra University, Malaysia;
Alekseenkova Svetlana — Doctor of Biological Sciences All-
Russian Scientific Research Institute of Practical Veterinary
Medicine named after K.I. Scriabin and Y.R. Kovalenko of the
Russian Academy of Sciences — Federal Scientific Center;

Nicole Picard-Hagen - Professor, PhD Toulouse National
Veterinary School, Toulouse, France;

Hiisseyin Hadimli — Professor, PhD, Seluuknniversitesi, Turkey;
Valdovska Anda — Professor, PhD, Latvian University of Natural
Sciences and Technology;

Ali Aydin — Professor, PhD, Istanbul University Faculty of
Veterinary Medicine Department of Food Hygiene;

Jan MICINSKI — PhD, Warmian-Masurian University, Poland;
Arvydas Povilaitis — Doctor of Technical Sciences, Professor at
Vytautas Magnus University, Member of the Lithuanian Academy
of Sciences;

Besschetnov Vladimir— Doctor of Biological Sciences, Professor
Nizhny Novgorod State Agricultural Academy, Head of the
Department of Forest Crops, Russia, Nizhny Novgorod;

Daskalov Plamen — PhD, Professor, Angel Knchev University of
Ruse, Vice-Rector for Development, Coordination and Professional
Development, Bulgaria;

Sansyzbai Abylai Rysbaevich — Director of the Research Institute,
Doctor of Veterinary Sciences, Professor, Corresponding Member
of the National Academy of Sciences of the Republic of
Kazakhstan, Kazakh National Agrarian Research University;
Tabynov Kaysar Kazybaevich — Candidate of Veterinary Sciences,
Professor, Kazakh National Agrarian Research University;
Kenenbayev Serik Barmenbekovich — Academician of the
National Academy of Sciences of the Republic of Kazakhstan,
Doctor of Agricultural Sciences, Professor, Kazakh WNational
Agrarian Research University;

Seytasanov lbrahim Smatovich Candidate of Technical
Sciences, Associate Professor, Kazakh National Agrarian Research
University;

Mambetov Bulkair Taskairovich — Doctor of Agricultural
Sciences, Kazakh National Agrarian Research University;

Ph.D., Kyungpook National

Khazimov Kanat Mukhatovich Candidate of Technical
Sciences, Associate Professor, Kazakh National Agrarian Research
University;

Meldebekov Alikhan Meldebekovich — Doctor of Agricultural
Sciences, Professor, Academician of the National Academy of
Sciences of the Republic of Kazakhstan, Kazakh National Agrarian
Research University;

Ombayev Abdirakhman Moldanazarovich Doctor  of
Agricultural Sciences, Professor, Academician of the National
Academy of Sciences of the Republic of Kazakhstan, Kazakh
National Agrarian Research University;

Turdiev Timur Tuigunovich — Candidate of Biological Sciences,
Kazakh National Agrarian Research University;

Kaldybayev Sagynbay Kaldybayevich — Doctor of Agricultural
Sciences, Professor, Director of the Kazakh National Research
Agrarian University, Research Institute «Agroinnovation and
Ecology»;

Aitbayev Temirzhan Yerkasovich — Doctor of Agricultural
Sciences, Professor, Academician of the National Academy of
Sciences of the Republic of Kazakhstan, Kazakh National Agrarian
Research University;

Saparov Galymzhan Abdullayevich — Candidate of Agricultural
Sciences, Head of the Department of Soil Ecology «Kazakh
Research Institute of Soil Science and Agrochemistry named after
U. Ospanovy;

Kairova Gulsharia Nursapaevna— Candidate of Agricultural
Sciences, Head of the Department of Plant Protection and
Quarantine of the Kazakh National Research Agrarian University;
Suleimenova Naziya Shukenovna — Doctor of Agricultural
Sciences, Professor, Kazakh National Research Agrarian University,
Department of Ecology;

Aldiyarova Ainura Esirkepovna — PhD, Associate Professor of the
Department «Water Resources and Land Reclamation» of the
Kazakh National Research Agrarian University;

Kalybekova Esenkul Myrzageldievna — Doctor of Technical
Sciences, Director of the Kazakh National Research Agrarian
University, Research Institute of Water Problems and Land
Reclamation,;

Zhildikbaeva Aizhan Naskenovna — Associate Professor, PhD,
Kazakh National Agrarian Research University;

Abayeva Kurmankul Tuleutaevna— Doctor of Economics,
Professor, Head of the Department of Forest Resources and Hunting
Studies of the Kazakh National Agrarian Research University;
Maysupova Bagila Jylysbaevna — Candidate of Agricultural
Sciences, Professor, «Kazakh Scientific Research Institute of
Forestry and Agroforestry named after A.N. Bokeikhan» LLP,
Almaty branch;

Keshuov Seitkazy Asylseitovich— Doctor of Technical Sciences,
Professor, Academician of the National Academy of Sciences of the
Republic of Kazakhstan, General Director of Scientific and
Production Center «Agroengineering2 LLP.

Registered with the Ministry of Information and Public Consent of the Republic of Kazakhstan. Certificate of
registration Ne 482-)K dated 25 november 1998.
Registered at the ISSN International Serial Publication Registration Center (UNESCO, Paris, France).
ISSN 2304-3334.
Language of publication: Kazakh, Russian, English. It is published 4 times a year.

4



I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Ne3 (95) 2022, ISSN 2304-3334

MAJI IHAPY AHIBLJIBIT'BI ’KOHE BETEPUHAPUSA
AKNUBOTHOBOJACTBO U BETEPUHAPUSA
STOCK-RAISING AND VETERINARY

MPHTH 68.41.05 DOI https://doi.org/10.37884/3-2022/01
A.Y. Heabex”, O.B. Yepesakosa, A.K. Haxanos, K.T. Cynmankynosa

Hayuno-uccnedosamenvckuil uncmumym npooiem 6uoiocudeckol 6e30nacHocmu
nem. I'eapoetickuti, Kopoatickuii pation, Kamowiickas oonracms, Kazaxcman
isabekova___aisha@mail.ru*, ovch@mail.ru, aziz_nk@mail.ru, sultankul70@mail.ru

MOJYYEHUE BEKTOPHBIX KOHCTPYKIMI 1151 SKCIIPECCHUH ITEPBOI
CYBBEJUHULBI TEMAIT/IIOTUHUHA BUPYCA I'PUIIIIA THUIIA A

Anunomayus

Ha naHHBIII MOMEHT 3HAYUTEIHHYIO 00ECIIOKOEHHOCTh BBI3BIBAET PACIPOCTPAHEHHUE B MHPE
SMM300TUH BUpyca rpumna ntuu. Bupyc rpunma obnanaer Hanbosee BBICOKOH T'€HETHYECKOU
BapHa0eNbHOCTHIO M BEPOSITHOCTHIO MOSIBIICHHSI HOBBIX IITAMMOB, CIOCOOHBIX CO37aBaTh OOJIbIIHE
SMUIEMHUH. DBOIIOLMS BUpPYyCa TPUIIIA IPOTEKAET 0YE€Hb OBICTPO, CIEI0BATENBHO, IEPBOCTEIIEHHON
3aaueii MccienoBaTeNeil SBISETCS AHTHITCHHOE KAapTHPOBAHUE IOATHUIIOB TEMArrjlOTHHUHA, a
TaKXKe BBISIBIICHUS OCOOCHHOCTEH AaHTUIE€HHOM CTPYKTypbl. PeHTreHoBckas Kpuctauiorpadus
SBIISIETCS YaCTO UCIOIB3yEMBbIM METOIOM TPH OIPEEeICHIHH TPEXMEPHON CTPYKTYPHI OelKa.

Llenbt0  JaHHBIX HCCIEAOBAHUM SBJSUIOCH TOJYYE€HHE BEKTOPHBIX KOHCTPYKLUHH JUIs
JKCIIpeccHH OeNika TIEPBOi CYOBEIUHUIBI BUPYCa TPHIIITA TUNIA A NI JajdbHEHIIeH dKCIIPECCUn B
0aKTepHaJIbHOM CHCTEME.

B pesymbraTe MpOBEACHHBIX HCCIECIOBAHWN OBUTM CHHTE3UPOBAHBI  CHEIH(PHUECKUE
npaiiMepbl JUIs aMIUIM(UKALMKM TeHa NepBOM cyObenuHUIbl reMarrmoTruHuHa. [Ipu nuszaiine
OJIMTOHYKJICOTHJIOB JIsi HANOOJIbIIEH CeM()UIHOCTH YYUTHIBAIM BCE KPUTEPHH, MPEIbSIBISIEMbIC
npaiimepam jutst TTHP. [nst mpaiiMepoB Oblin BeIOpaHbl dHa0HYKIea3sl pectpukiuu Ncol u Xhol,
CaliThl KOTOPBIX OTCYTCTBYIOT B IIOCJEIOBATEIHLHOCTH CaMOro TeHa U TMPHCYTCTBYIOT B
MYJIbTHKJIOHAJIBHOM Y4YacTKe Iia3Muabl. Takke B XoJe MpPOBEAECHHBIX HCCIENOBaHUI Oblia
MOJTydeHa TeHEeTHYeCKas KOHCTPYKIMS Il OKCOpeccHu Oenka TepBOM  CyOBeAWHUIIBI
reMarritoTHHUHA B KileTkax E.coli. [TomyueHHBI peKOMOHHAHTHBII 00K OyIeT HCIONb30BaH JUls
JambHEUITNX PadoT MO KpucTAILIOrpadui U TPEXMEPHOMY MOJISIIMPOBAHUIO OeKa.

Knwuesvie cnosa: supyc epunna nmuy, cemazeniomunun, npaumepwvl, niazmuonas HK,
IKCHpeccusi, peKOMOUHAHMHbLL OENOK, KPUCANN02PAPUAL.

Beeoenue

Bupyc nrtuubero rpumma sBIS€TCS OJHUM M3 CMEPTEIbHO OMNACHBIX MaTOreHOB. [laHHBIM
BHUPYCOM 3apa)kaloTCs MHOTHUE BUJBI JUKUX M JOMAIIHUX MTHUL, O0JIBIIOE KOJIMYECTBO PA3TUUYHBIX
BUJIOB MJIEKOMTUTAIOIIUX U YeTOBEK. Bupycel rpunmna A mpeacTaBisitoT coboit obonoueunsie PHK-
BUPYCHI, npuHaaaekamme k cemeiictey Orthomyxoviridae. C xonma 2003 roga HS5N1 moctur
SMHU300THYECKOI0 YPOBHSA y IOMAIIHEN NTHIIBI B psAZie a3MaTCKUX CTpaH, BKiItoyas Kutaii, BeeTHaMm,
Taunann, Kopero, Unnonesuto, SAnonuto u KamOomxy, 1 Tenepb pacrpocTpaHWIICS Ha MOMYIISILIUU
aukux mrui [1, 2].

Bupycsl rpunmna A cymiecTByIOT BO MHOTHX Pa3IMYHBIX CPElaX U HCIOJIb3YIOT Pa3InyHbIe
BUJIBI X0351€B. DKOJIOTHUS 3TUX BUPYCOB CHIIBHO BapbHPYETCs B 3aBUCUMOCTH OT UX B3aUMOJICHCTBUA
Ipyr C JIpyroMm (peaccopTHpPOBKA, KOHKYPEHIIMs), C UX XO3sieBaMH (MMMYHHUTET, JOCTYIHOCTb
PELIENTOPOB, TEMIIEPATYPA XO35MHA) U C OKPYXKAIOLIEH cpefiol (TeMIepaTypa OKpyXKarollel Cpebl,
BJI&KHOCTh, COCTaB OCaIKa, COJICHOCTh). BOIbI, PH). CerMeHTHPOBaHHBIN T€HOM BUPYCOB TpHIINa A
JlaeT SBOJIIOLMOHHBIC MPEHMYILECTBa, a BUPYCH rpunmna A o0nagaroT OONbIIONW CIOCOOHOCTBHIO
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HBOJIIOLIMOHUPOBATH C MOMOIIBIO JBYX Pa3HbIX MEXaHHW3MOB: aHTUTEHHOro Apeida u casura. Bee
MaHJCMUH B JIBAIIIATOM BEKe ObUIM NTUYBETr0 MPOUCXOXIeHus [3, 4].

benkoBelil cnoil marpukca 3akirodaeT B ce0e BHUPYCHBIM T'€HOM, COCTOSIIUNA W3 BOCHMHU
cerMeHTOB oaHouenoueyHoi PHK, okpyxeHHOI HykieonmpoTenHamMu. OTH BOCEMb CEIMEHTOB
reHoMa KOJIMPYIOT JIeCATh BUPYCHBIX OCJIKOB, B TOM uucie Tpu cyowreaunuisl, PA, PB1 u PB2,
Bupyccrneuupuueckoii PHK-monumepaspl, 1Ba MOBEPXHOCTHBIX TIIMKOMPOTEHHA, T€MarriilOTHHHH
(HA) u neiipamununnaszy (NA), nykineonporeus (NP), matpukc 6eiok (M), 6eaok M2 nmpoToHHOTO
KaHaya, KOTOPBI TpaHcnupyercs co cruaiicupoBannoit MPHK M, u nBa HecTpykTypHBIX Oenka
NS1 u NS2, xoTophle SBISIOTCS MPOAYKTAMH JIBYX QJIbTEPHATHBHO CIUIAHCHPOBAHHBIX BOCHMBIX
BupycHbsix MPHK [5, 6].

KittoueBbIM 3B€HOM B MPOHUKHOBEHHUU BHpYCA SIBJISETCS TOBEPXHOCTHBIN rHKonpoTenH HA,
KOTOPBIA COIAEPIKUT CAUT CBA3BIBAHUA C PELENTOPOM XO351MHA, IO3BOJISIOIIMN BUPYCHOM 4acTULIE
MPUKPEIUISATECS K OINpeneleHHbIM KileTkaM-xo3sieBaMm. I[lockonbky HA mpencramiser coOoit
MOBEPXHOCTHBIA TJIMKONIPOTEMH HAa BHPYCHOW 4YaCTUIE, OH JIETKO pPACIO3HACTCS aHTHUTEIaMHU
X035IMHa, KOTJa BHpYC TPHUINA 3apakaeT X03auHA. ['eMarrioTUHUH CHHTE3HPYETCS B KadecTBe
oxHortenoyeyHoro npeamiectseHdrka (HAO) B sHAOIIIa3MaTHYECKOM CETH, I/Ie OH COOMpaeTcs B
BUJIE TPUMEpa, a 3aTEM IKCHOPTUPYETCS Ha MOBEPXHOCTh KIETKU yepe3 ammapaT ['onpmxu. Ha
kietouHoi mosepxHoctr HAQ pacmeruisercs ciennuieckuMu npoTteasaMu-xo3sesamu Ha HAL u
HA2 [7-11].

Bupyc rpumma mOCTOSHHO MEHSIETCS, W BaXHO CJICIUTh 32 MOJEKYJSPHOH SBOIIIOLUECH
HUPKYTUPYIOLUIUX ILITAMMOB, YTOOBI PETYIISIPHO OOHOBIIATH COCTAaB BaKI[MHBI, pa3padaThiBaTh HOBbIC
npenapatsl npotuB rpunma [12, 13]. 3HaHWe NPOCTPAHCTBEHHON CTPYKTYphl O€jiKa aaer
BO3MOXXHOCTh OIIpPEIETICHUs] MeXaHu3Ma PaldOoThl, HAMPABICHHON pPa3pabOTKH MPO(PUIAKTUYECKUX
npernapaTtoB. OmnpeneneHue MPOCTPAHCTBEHHOW CTPYKTYphbI Oenka (TpexXMEpHOE MOJICITHPOBAHHE)
SIBJISICTCSE OYPHO pa3BUBAIOIICHCS OTPaCbio COBpeMeHHoM Hayku [14, 15].

Lenbto naHHON pabOTHI SABJISETCS MOIYYEHHUE BEKTOPHBIX KOHCTPYKIMH U SKCIPECCHH
Oenka mepBOM CyOBENMHMIIBI BHUpyca TpUNna TUONa A [ JaJbHEHWIIEeH SKCIpEecCud B
0aKTepHaIbHOMN CHCTEME.

Memoowt uccnedosanusn

B kauecTBe 00bEKTa MccaeI0BaHUs B paboTe ObLT Mcnosib30BaH mramm A/kypuna/CKO/5/05
(H5N1) Bupyca rpumnma ntur; A/HS, KOTOpbIii ObUT MOJyYeH W3 KOJUIEKIIMH MHKPOOPTaHU3MOB
HUUIIBG.

Koncmpyuposanue npavimepos. Jns moucka mocienoBarenbHOCTH TeHa HA, Kk koTopomy
HE00X0AMMO MoA00paTh MpaiiMepsl, UCHOIb30BaIN OHOMH(pOpManuoHHyto 6a3y naHHbix NCBI.
JIisi KOHCTpyMpOBaHUsS INMpauMEpoB M ONTHUMM3alMK ycioBuil mposeneHus [ILIP wmcrons3zoBamu
nporpammy «Vector NTI 10».

KoHcTtpynpoBaHHble TpaiiMepbl CHHTE3UPOBAIM HA CHHTE3aTOPE OJHTOHYKJICOTH]IOB
Synthesizer H-16 (mpousBoactBo ['epmaHMsI) COTrJIaCHO MHCTPYKIIMH, MPHIIAraeMou K MPHOOpY.
DNIOWpPOBaHNWE CHHTE3WPOBAHHBIX MPAMEpPOB € KOJIOHOK MPOBOIWIA KOHIICHTPHUPOBAHHBIM
pacTBOpPOM aMMuaka. 3aTeM IpaiMepbl BBICYIIMBAIM Ha POTAMOHHOM HCHApUTENe M OYMIIAIH
CHUPTOBBIM TepeocaxaAeHUM. B peaknusax amminudukauuu s Hapabotku 1P mpogykra
ucnoib3oBaiau 20 M KOHIIEHTpaluuu npaitMepos.

Buioenenue PHK. Bupycuyro PHK Boimensiin wabopom «QIAprep Viral RNA Kity dupmsr
Qiagen.

Amnnugpuxayus 2ena HA. AMmumndukanuio nmpoBoawin Ha ammumndukarope Gupmsr Applied
Biosystem GenAmp 9700.

Jiis mocranoBku TP ucnonms3oBamm Habtop «SuperScript™ Il11 One-Step RT-PCR System
with Platinum Tag High Fidelity DNA Polymerase» (Invitrogen). CocraB peakiimOHHOH CMeCH:
Boma-17,5 mxir; 2X Oydep-25,0 mki; mpaiimep mpsimoii-1,0 Mki; mpaiimep oOpatsbnii-1,0 MKt
¢depmenT-0,50 mxi; PHK Bupyca-5,0 mxin. Koneunsiit 00bemM-50 MKJI.
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Ammumnunuposannsie [THP nmpoaykTe ananusupoBaiu B 1% arapo3Hom rene ¢ ganpHeHei
nereknueil Ha TpancuuiomuHarope Gel Chemi Doc («Bio-Rad» CIIA). TTonyueHHble pe3ynbTaThl
ObUIM BU3YaJIM3UPOBAHbI M 3aPETUCTPUPOBAHBI C TOMOIIBIO TTporpamMmMbl «Quantity Oney.

Ilonyuenue 6eKMOpHbIX KOHCMPYKYULL MEMOOOM KIOHUPOBAHUS

AMIUINQUITIPOBAHHYIO HYKJICOTUIHYIO II0CJIEZIOBATEIbHOCTb, KOJUPYIOILYIO
PEeKOMOWHAHTHBIH O€JIOK TmepBol cyObenuHuibl TemarrmotuHuHa (HA1) kinoHmpoBamu B
skcnpeccupyonmii Bektop PET28b(+) (Novagen) mo caiitam Ncol - Xhol. KoppekrHocTb
MOJIYYUEHHON KOHCTPYKIMH TOATBEPkKAANU CEKBEHHpoBaHHEM. [loyydeHHBI peKOMOMHAHTHBIM
BekTop PET28/Inf-SKO-HAlrpanchopmupoBaiu B komrereHTHbIe KieTku E. coli mramm ER2566
(NEB)

Cexeenuposanue /J[HK

CexBenupoBanue [IHK npoBoauiu MeTogoM IHUICOKCHCEKBEHUPOBAHUS C MCIOJIb30BAaHUEM
TEPMUHUPYIOIIUX TUACOKCHHYKICOTHI0B (MeTo] CeHrepa) Ha aBTOMAaTHYECKOM 16-KanmuisipHOM
cexBerarope Genetic Analyser 3130 xI, Applied Biosystems.

OmpeneneHne HYKJICOTUIHOM TOCIEIOBATEIBLHOCTH BbIACICHHBIX TutazMuaubix JHK
npoBoawin Ha npudbope ABIPRISM 3130xIGeneticAnalyzer (“Applied Biosystems”, USA) c
ucrosbp3oBanneM Habopos “Big Dye Terminator Cycle Sequencing Kit”.

Pezynomamul u oocyscoenus

Haunbomee BaXHBIM TIpH  ONpEACTCHUM TPEXMEPHOH CTPYKTYyphl Oenka sBIsETCS
NepBOHavyallbHas HapaOOTKa TreHa, KOTOPBbIM KOJUPYET aMUHOKHUCIOTHYIO IOCIIEN0BaTENbHOCTD
uccienyemoro 6enka. Baxuolt cocrasistonieit npu nposeaenuu [P sBisierca koHcTpynpoBanue
paiiMepoB, KOTOPBIE OJDKHBI OBITH CHEIU(UYHBIMU M O00ECleYyuBaTh JOCTATOYHYIO TOUYHOCTD
peakiuu. Hamu cuHTE3MpOBaHHBIE MpaiiMepsl OTBEYAIOT BCEM OOMICTIPHUHSTHIM PEKOMEHIAIUSM,
KOTOpbI€ HUCHOJB3YIOTCS MPU KOHCTPYUPOBAHUU TMpaiiMepoB. [l mMoiydeHHs HYKICOTHIHOM
nocnenosareinbHoctd reHa HALl HeoOxoaumMo mNpaBUIBHO 1OA0OpaTh MpaliMephl, KOTOpHIE
cofepkaay Obl Ha KOHIIAX TIOCJIEOBAaTENILHOCT (EPMEHTOB PECTPUKIMM IO KOTOpOH B
JalbHeneM Oy1eT OCYIIECTBISATHCS BRIpE3aHUE T€Ha U €ro JIMTMPOBAaHUE C IIa3MUA0M.

XapakTepucTHKa npaiiMepoB npejcrasieHa B Tadnuue 1.

Tadauna 1- ITocaemoBateabHOCTh CUHTC3UPOBAHHBIX HpaﬁMCPOB

VYuactok rena | Hasanue [TocnenoBarenbHOCTH Pectpuk | Pa3mep
Taza POAYKTA
HA1 FP
[Tocnenona- Neol GTGCCATGGGTGATCAGATTTGC Ncol
Cwepsoii | HALRP 1000 ..
P CGTCTCGAGTCACTCTTTTTCTTCTTC Xhol
CyOBEeTUHHIIBI Xhol

[Tpumeuanue: 1.0.- nap OCHOBaHHM

Kak BumHO m3 Tabmuier 1, ObIIM CKOHCTPYHMpPOBAHA W CHHTE3MPOBAHA IMapa MpaiiMepoB st
HapaOOTKN HYKJICOTUIHOM IMOCIEeI0OBATEIbHOCTH TepBO cyObenuHUIbl.  bbuin  BhIOpaHbI
sronykIea3bl pectpukimi Ncol u Xhol, caliThl KOTOPBIX OTCYTCTBYIOT B MOCIIEAOBATEIbHOCTH
CaMoOTO0 IreHa U MPUCYTCTBYIOT B MYJIbTUKIIOHATIBHOM YYACTKE MIa3MHIbI.

I'en HAl amminduuupoBaH C TMOMOIIBI0 paHEe CHHTE3UPOBAHHBIX CHEIU(PUUIECKUX
npaiimepoB — HA1 FP Ncol u HA1 RP Xhol. TemneparypHo-BpeMEeHHBIE PEKUMBI: 2 MUH TIPH
temmeparype 94 °C; 35 nuxno — 95 °C B teuenne 30 c, 50 °C B Teuenune 30 ¢, 72 °C B Teuenue 3
MuH, 72 °C B TeueHue 7 MuH. Pe3ynbTarsl aMuinuKanuy nepBoi cyObeIMHUIIBI TeMarrIFoTHHIHA
npeactaBieHsl Ha pucyHke 1. CormacHo snektpodoperndeckomy mpoduno pesynbratoB [I1P
pa3mepsl ony4deHHbIX [1L{P-poayKkToB COOTBETCTBYIOT paHee TEOPUTUIECKH PACCUUTAHHOMY
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Pucynok 1 - Dnexrpodoperpamma I[P ¢pparmentos rena HA1
M - mapkep (1 kb, Invitrogen); 1-3 pesynbrars! ammndukanu resa HA1 mramma
A/xypuia/CKO/5/05 (H5N1)

PexomOnHaHTHas TU1a3MKIa, KOTOpask ObUIA MOJyYeHA B PE3yJIbTaTe JIUTUPOBAHUS BKIHOYAJIa
HYKJICOTHJIHYIO TiociienoBareabHocTh Oenka HA1 mox kontponem mpomoropa T7. Ha N- u C-

KOHIaX aMHMHOKHMCJIOTHAasA IOCJICA0BATCIBbHOCTh UMCCT THCTUAMHOBBIC Taru His6 (pI/IC 2)

T7 terminator

His 6
XhoI (159)
- HA1

Ncol (1174)

~_—~—__T7promoter

kan r

pET 28b/Inf-SKO-HA1
6246 bp

pBR322 origin

lacl

Pucynok 2 — Kapra mnasmuast pET28/Inf-SKO-HA1
pBR322 origin- caiiT Havaia peruiMKanmy, kan r - reH yCTOWYMBOCTH K KaHAMHIIUHY, lacl-reH
pernpeccopa JJakTo3Horo onepoHa, T7 promoter — mpomotop ¢ara T7, T7 terminator — TepMuHaTOp
tpanckpunuuu ¢ara T7, HA1 — Bcrpoennslil pekomOuHanTHbIA reH HA1, His6 —
MI0CJIEI0BATENBHOCTD KOANUPYIOIIAsl FEeKCArCTUAMHOBBIN Tar
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B nacrosimmii MomeHT Hambosiee 3((EKTUBHBIM M CaMbIM IIHPOKO PACIPOCTPAHEHHBIM
METOZIOM OYHCTKHU OEKOB siBsieTcss MeTo ] abhGUHHONU XpoMaTorpaduu.

Mertamn-apdunanas xpoMmaTorpadus sBISIETCS BHICOKOCHEIM(PUYHBIM M HAJAECKHBIM METOJIOM
OYMCTKM PpPEKOMOMHAHTHBIX OEJIKOB BCIEACTBUE OTHOCHTEIBHO BBICOKOIO CpOJACTBA U
CeUU(PUIHOCTH HEKOTOPHIX METANIOB K JIHTOMY, COJAEpKaIIeMy ILIecTb WM 0OJiee OCTaTKOB
ructuauHa. [Ipu co3naHuy reHeTHYecKol KOHCTPYKIMHU I SKCIPECCHU 1EJIEBOr0 I'€Ha B COCTaB
HYKJICOTUJHON  TOCIEIOBAaTeNIbHOCTH HAMHM  OBUIM  BKJIIOYEHBl  YYacTKH, KOAUPYIOIIHE
rekcarucTuIuHoBbIe Taru (PHCyHOK 2). DTO MO3BOJIUT UCIIOIB30BATh ISl OYUCTKH 1IEIEBOrO Oelka
Mmetoa Metaut-adpduHHONH XpomaTtorpaduu. OuncTka OEIKOB, COACPKAIIUX B CBOCH CTPYKType
Taru, JOCTATOYHO IPOCTa, M MOXKHO COKOHOMHUTb MHOIO BpPEMEHHM OJyiarogapsi BbBICOKOM
Cneuu(UYHOCTH METKHM PpPEKOMOMHAHTHOrOo Oelka ¥ JUraHga HWMMOOHMIM30BaHHOTO Ha
xpomarorpaduyeckoM copOeHTe. UuCToTa BBIAECICHHOIO C MOoMoUIbio ap@uHHON Xpomarorpaduu
Oenka moxer nocturatb 95% [16].

Buvieoown

Takum o0pa3oM, B pe3yibTare NPOBEACHHOW HaMH pabOThl OBLIM CHHTE3UPOBAHBI
cneunpuyeckue npaiimeps! A ammiaudukanuu resa HAL. Ilpu au3aiine oMMroHyKJI€OTHIOB IS
HanOoNbIIeH CHeM(DUIHOCTH YUYUTHIBAINA BCE KPUTEPHUHU, TpenbsBiIsieMble mpaimepam s TT1P.
Taxxke B X0Jle NPOBEJECHHBIX HCCIICAOBAHUM Obla MOMTydyeHa I€HeTHYecKash KOHCTPYKLUS s
skcnpeccun Oenka HA1 B knerkax E.coli. TlomydeHHass BeKTOpHasi KOHCTPYKIMSI TTO3BOJIUT
IPOBOJIUTh OUYUCTKY Oenka MerojoM Metamui-apduHHON xpomarorpaduu. OuucTKa ITaHHBIM
METOOM TTO3BOJIUTH TOIYYUTh OYHILEHHBIH Mperapar ¢ YUCTOTOH BhiaeneHus 10 95%.

bnazooapnocme

Pabota BrITIOIHEHA B paMKaX MPOEKTa IPAHTOBOTO (PMHAHCUPOBAHUS HAYYHBIX UCCIICAOBAHHMA
«M3ydeHue npolecca naTorese3a BUpyca IpUIlNa Ipyu U3MEHEHUH aHTUT€HHON CTPYKTYpBI, IyTeM
TpexMepHOoro MozeaupoBanus o0enkoBy (2018-2020), Ne AP05132243
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TY¥MAY BUPYCBIHBIH 'TEMAITJIIOTUHUHIHIH BIPIHIII OJIIT'THIH AKYbI3bIH
IKCIIPECCHUAJIAY YIITH BEKTOPJIBIK KOHCTPYKIUAJIAPADBI AJTY

Anoamna

Kasipri yakpITTa KYC TYMayblHbIH BUPYCHIHBIH 3MM300THACBIHBIH OYKUI JIeM/ie Tapallybl ©Te
YJIKeH aJlaHAayIIbUIbIK TYyIbIpajabl. TyMay BHPYCHI aca »KOfapbl F€HETHKANbIK ©3TeprilliTiKKe He.
Kana mwrammaapabiH naiga Ooyiybl YIKEH 3MUAEMHS TYAbIPY MYMKIHIILIITT ©T€ Korapbl OOJIBII
TaObanpl. TyMay BHUPYCHIHBIH JBOJIOLHUACHI ©T€ T3 JKypedi, coil ce0eOTeH Kasipri TaHaa
3epTTeyuIiepaiH 0acThl MIHJETI TYMay BUPYCHIHBIH I'€MAarrjIOTUHUHHIHIH TYPJEpPIH aHTUTEHJIK
KapTajapAblpy, COHbBIMEH KaTap aHTMICHIIK KYPbUIBIMBIHBIH CHIATTaMaJIapblH aHBIKTAy OOJIBII
TaOblIanpl. PeHTreHaik kpucramiorpagus oOiCl aKybI3AbIH KYPBUIBIMBIH aHBIKTayAa KUl
KOJIJaHBUIATBIH 9/1iC OOJIBIN CaHasa/ibl.

XKymbicteiH Maxcatel - Escherichia coli  xacymanapeineiy  Herizime OakTepHasIbl
HKCHPECCHsI 9MIICIH KOJJIaHa OTBHIPBINT TYMay BUPYCBIHBIH IeMarriJlOTHHUHHIHIH OipiHIn OesiriHiH
PEKOMOMHAHTTHI aKybI3bIH ajly YIIiH BEKTOPJIBIK KOHCTPYKIUSUIAPAbI 931pJiey OOJIbIN TaObLIaabl.

3epTTeynep HOTHMKECIHIEC TeMarrIIoTHHUHIHIH OipiHI GeJiriHiH IeHiH KYLUIeWTyre apHalfaH
apHaiipl mpaiiMepiiep cuHTe3AenAl. OIUrOHYKICOTUATEPAl KOFaphbl crenu(UKaNbIK OOMybl YIIiH
xobanay ke3inge I1TP ywin npaiimepnepaiy Gapasik Kpurepuidiepi eckepini. Ipaiimeprep yuin
Ncol sxone Xhol pecTpUKIMSIBIK SHIOHYKJICa3alap TaHIAIIbI, OJapAbIH CaWTTapsl T'€HHIH ©3
Ti30€riH/e JKOK >KOHE TUIa3MUAaHbIH MYJIbTHKIOHABI aiiMarbiHaa 6om1aael. Conaii-ak, 3epTreynep
Oapeiceiiga E. coli skacymianmapblHIa TeMarrilOTHHHHIHIE —OIpiHIN  OOMIriHIH — aKybI3BIHBIH
HKCHPECCHSICHl YIIH BEKTOPJBIK KOHCTPYKIMS aibIHABI. AJBIHFAH PEKOMOMHAHTTHI aKybI3
Kpuctayuiorpadus >KOHE aKybI3Ibl YII OJIIeMAl MOJACNbACY OOWBIHINA OJaH Opil KYMBIC YIIiH
naiiananpliaibl.

Kinm ce30ep: Kyc Tymaybl BHUPYCHI, T€MAarrjIlOTUHUH, Npaimepiiep, miasMunanslk JIHK,
HKCHPECCHsI, PEKOMOMHAHTTHI aKybI3, KpUCTAIIIOTpadus.
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OBTAINING VECTOR CONSTRUCTS FOR THE EXPRESSION OF THE FIRST
SUBUNIT OF HEMAGGLUTININ INFLUENZA VIRU TYPE

Abstract

At the moment, there is considerable concern about the spread in the world of epizootics of
the avian influenza virus. Influenza virus has the highest genetic variability and the likelihood of
new strains that can create large epidemics. The evolution of the influenza virus proceeds very
quickly, therefore, the paramount task of the researchers is antigenic mapping of hemagglutinin
subtypes, as well as identifying the characteristics of the antigenic structure. X-ray crystallography
is a commonly used method for determining the three-dimensional structure of a protein.

The purpose of these studies was to obtain vector constructs for the expression of the protein
of the first subunit of influenza A virus for further expression in the bacterial system.

As a result of the studies, specific primers for amplification of the first subunit of
hemagglutinin gene were synthesized. When designing oligonucleotides for the greatest specificity,
all the criteria for primers for PCR were taken into account. The restriction endonucleases Ncol and
Xhol were chosen for primers, the sites of which are absent in the sequence of the gene itself and
are present in the multiclonal region of the plasmid. Also, in the course of the studies, a genetic
construct was obtained for the expression of the first subunit of hemagglutinin protein in E. coli
cells. The obtained recombinant protein will be used for further work on crystallography and three-
dimensional modeling of the protein.

Key words: avian influenza virus, hemagglutinin, primers, plasmid DNA, expression,
recombinant protein, crystallography.
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AHAJIN3 IUPKYJISIIIAHA YCJIOBHO-ITATOTEHHOM MUKPO®JIOPBI U
SOPEKTUBHOCTH JE3MHPEKIIMOHHBIX MEPOIIPUSITUN IPETAPATOM
«MOJIUPAT» B YBOMHOM IIYHKTE TOO «KOPJTAM-UHBECT»

AnHomayus
B naHHON cTaThe NpENCTaBIECHBI pPE3yJbTaThl MO IUPKYISIHUH YCIOBHO-NATOT€HHOU
MUKpPOIIOpsl ¥ 3()PEKTUBHOCTH MPOBEACHHBIX E€3MH(EKIIMOHHBIX MEPOINPHUATHI MpenapaTom
«ITomudar» B yooitnom mynkte TOO «Kopnaii-UuBect».
Ilenp pa®oThl - W3YyYUTh BHUAOBOW COCTaBa  YCIOBHO-TIATOTEHHOHM  MHUKPO(MIOPHI,
IUPKYIUPYIOMIEH Ha pa3IMYHBIX IMOBEPXHOCTSIX B yoOoitHOM myHkTe TOO «Kopnaii-MaBecT»
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MIPOJIOBOJILCTBEHHOTO phIHKA bapwic-3 ¥ mpoBecTH Ha JaHHOM OOBEKTe anmpoOalMOHHBIE HAYYHO-
MIPOM3BOJICTBEHHBIE OMBITHI HOBBIM IpenapaTtoM «llomudary.

B HUUIIBE pa3paborano HOBoe ae3uH¢uiupytomee cpeacrBo «llomudar» Ha ocHOBE
KOHcopImyma 0akTepuodaros.

B pesynprare mnpoBeAcHHS aHanmM3a UUPKYISAIUAW YCIOBHO-TIATOTEHHONH MHUKPOQIOPHI
OTMEYEHO OOJIBIIOE CKOIJICHUE MUKPOOPTraHM3MOB Ha IOJIy U CTEHaX, OTHOCUTEIBHO MEHBIIE Ha
nowsikax. BosmymHas Mukpodiopa B mpeaenax MUKPOQIOphl, HO JOCTAaTOYHA KOHIICHTPUPOBAHA
71,1x10° KOE/M®. Oo6napyxenbl BI'KIT Bo Bcex cMBIBax C MOBEPXHOCTEH CTEH, 10Jia, CTOJOB U
OKOH.

[IpoBeneHHble anpoOalMOHHBIE HAYYHO-TIPOM3BOACTBEHHbIE OMNbITHI 10% pacTBOpOM
nesuHpumpytomero cpeacrsa «llomudary mokazanw, 4T0 OH 00NamaeT OaKTEPUIIUIHBIMU
cBoiicTBamu, T.e. mojgHoe 100% yHHUYTOXKEHHE MUKPOOPTraHU3MOB B MOMEIICHUAX TECTOOBEKTOB,
KOHTAMUHHUPOBAHHBIX  CAHUTAPHO-TIOKA3aTEIBHBIM  TECT-MHUKPOOPTraHWU3MOM | Tpynmsl
ycroitunBoctH E.Coli mt. 1257.

[IpoBeneHHBIE  pe3yiabTaThl ~ HMCCICAOBAHUS  PEKAMOB  JIC3HMH(EKIIUU  ITO3BOJISIOT
pexomennoBath npenapat «llomudary mist ode33apaxuBaHUS MICO- U MOJIOKOINEpepadaThIBatoIIHe
TP ATIPUSTHSL.

Kntoueswvie cnoea: muxpognopa, ycmotivueocms, oe3ungexyus, baxmepuogazu, baxmepuu,
«llonugpae», anpobayus.

Beeoenue

Cpenu BeTepHHApHO-CAHUTAPHBIX MEPONPHATUH, HANPABICHHBIX Ha MperylnpexacHue
3apa3HbIX 00JIe3HEH CeNbCKOXO03SHCTBEHHBIX JKUBOTHBIX M OOPHOY ¢ HUIMHU, Ba)KHOE MECTO 3aHUMAET
Ne3UH(EKIHs, KaK 3JEMEHT CYIIECTBEHHOIO CHMYKEHMs OOLIEro KOJMYeCTBa MUKPOOPraHU3MOB,
TaK W MOJHOro 00e33apakMBaHUs MATOT€HHOW MHUKPOQIOpHl Ha OOBEKTax BHEIIHEH cpersl. B
HacTosIllee BpeMsl pacTeT MHTepec K Je3MH(QHUUUPYIOIIMM IpernaparaM, 00JaJaoliiM BBICOKOH
3 PEeKTUBHOCTHIO, HHU3KOH TOKCHYHOCTBIO M CEOECTOMMOCTBIO, B OSTOW CBSI3M IOWCK HOBBIX
BbICOK0?()(PEKTUBHBIX CPEACTB JUIs Je3UH(pEKUUH, NPOPUIAKTUKH U JIEYeHUSI 0c000 aKTyasleH Ha
(oHE DKOJOTUYECKUX H3MEHEHUI OKpyXKawoleld cpeabl. AHalIW3 CHENHATbHOM JINTEpaTypbl
MOKa3bIBAaET, YTO B HACTOsAIIEEC BPEeMsl aKTUBU3UPYETCS MPOLECC CO3JaHUs HOBBIX 3(PPEKTHBHBIX
CPEICTB W TEXHOJOruil ux mnpuMeHeHus. K ne3uH@uuupyomuM cpeicTBaM HpPeabsBISIIOTCS
ocoOble TpeOOBaHUS, C LENbI0O MPEJOTBpAILEHUs 3arps3HEHUs OKpYXKalolled cpelasl |
0€301acCHOCTH ISl YEJIOBEKA U )KUBOTHBIX.

VHTeHCUBHOE MCIIONB30BaHKE JE3UHPHUIMPYIOINIMX CPEJICTB B YCIOBHUSAX BOCIIPOU3BOICTBA
KUBOTHBIX MPHUBEJIO K TOSABIECHUIO MUKPOOPTaHM3MOB, OOJIaAIOUINX BBHICOKUMH PE3UCTEHTHBIMU
CBOWCTBaMHM, YCTOWYMBBIMHM Jak€ K CHJIbHBIM Je3uH(ekTantam. J[ns TOro 4roObl CHU3UTH
pacnpocTpaHeHue 3a00JIeBaHUN M yIep>KUBaTh KayeCTBO BBITYCKAeMOM MPOIYKIMH Ha JIOJKHOM
YPOBHE, NPEANPHUATHS BBIHYXJEHBI MPUMEHATH Oojiee CHIIbHbIE NE3MHHUIMPYIOUINE U MOIOIIUE
cpelcTBa Mpu o00e33apakUBaHUM >KMBOTHOBOJYECKUX MOMEIIEHUH, a 4yepe3 HEKOTOpOe Bpems
MEHSATh UX Ha HOBBIE.

B konume mnpomuioro Beka HadaTa pa3pabOTKa 3KOJOTUYECKH Oe30MacHBIX TEXHOJIOTHH
OYMCTKHM U CTaOWIM3alUU MUKPOGIIOPHI MPH BOCIPOU3BOJICTBE )KUBOTHBIX B Pe3yibTaTe KOTOPOi
MOSIBIWJIMCH TEXHOJIOTHH Ha OCHOBE OakTepuodaros [1,2].

bakTtepuodaru He oka3bpIBalOT BPEAHOIO BO3JEWUCTBUS HA OPraHM3M, Kak >KMBOTHOTO, TaK U
yenoBeka [3].

B Hacrosimiee Bpems BO BCEM MHpE, BKJIOYas M Hally CTpaHy, YCHWJIEHHO BEIETCS IMOMCK
aIbTEPHATUBHBIX IyTe 3aMeHbl W CHW)KEHHE MPUMEHEHUsS Je3WH(EKTaHTOB sl OOBEKTOB
BETEPUHAPHOTI'O HAJ30pa.

OaHuM U3 peallbHbIX HampaBlIeHUH sBIAOTCS — OakTepuodaru. bakrepuodaru sBisroTCs
Bupycamu Oakrepuil. Ilo Tumy B3aumojeictBuss ¢  OakTepualbHOM  KJIETKOM  daru
KJIacCU(PUIUPYIOTCST HAa BUPYJICHTHbIE (BBI3BIBAIONIME THOENh OakTepuu) W YMEPECHHBIC
(uHQUIUPYIOT OaKTepHaTbHYIO KJIETKY, BCTPaMBAIOTCS B TE€HETHYECKHH ammapar OaKTepuu |
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pEenpoayIUpYOTCsSl B IpoLecce JeneHus KiaeTku). s ne3smHpeknun OHOJIOTMYeCKUM METOJ0M
MCTOJB3YIOT TOJIBKO BUPYJIEHTHBIE (paru [4].

[Ipy mnpumMeHeHMHM TpernapaToB Ha OCHOBe OaktepuodaroB, caHUpYROIHA 3P EeKT
JIOCTHTaeTcs KOJIOHHM3alued o0paldaThiBaeMbIX MOBEPXHOCTEH KyJIbTypamu OaxTeprodaros,
KOTOpbIE, CO3/1aBasi HOBBIH MHKPOOMOLIEHO3, MOJABIISIOT PAa3BUTHE MATOT€HHOH MUKPOMIOPHI 1O
NPUHIUITY aHTarOHU3Ma, KOHKYPHUPYS 33 MUILY U cpeay ooutanus [5].

Hapsny ¢ oTum, monHas BeTEepUHApHO-CAaHUTApHAs OLEHKA HPOAYKLHH >KHBOTHOBOJICTBA
MPOBOJUTCS HE Bcerjaa. B Hactosmiee Bpems Ae3uH(exus Kak 3(p(eKTUBHBIA MeToa OOpbOBI C
MHQEKIUOHHBIMU OOJIE3HSAMM BEAETCS TOJIBKO IpH HUX BelbllKe. CBOEBPEMEHHO NPUHATHIE
KayeCTBEHHBbIC MeEpbl JE3MH(EKIUU TO3BOJIIOT CO3/1aTh CTOWKUNA AHTUMHUKPOOHBIA pPEXHM Ha
00BEKTax JKUBOTHOBOJCTBA, MTULEBOJACTBA, YOOWHBIX MyHKTaX M IepepadaThIBAOIINX
NPEANPUATHIX, CHU3UTh PUCKU 3a00JIE€BaHUN JKMBOTHBIX M JIOJACH W TOJXYYUTh O€30MacHYyIO
IPOAYKLUIO.

B  pe3ynpraTe MHOIOJETHETO U  HEPALMOHAIBHOTO IMPUMEHEHHS  TPaJAULIMOHHBIX
Ne3uH(EKTaHTOB, chopMupoBanace ycroiuuBas kK HUM Mukpodiaopa. Kpome Toro, 60abIINHCTBO
U3 MPUMEHSEMBIX 3TUX JIe3UH(EKTAaHTOB MOTYT JUIUTEIEHOE BPEMsI HAXOIUTHCSI BO BHEUTHEW cpelie
0e3 M3MEHEHHUs WM TpaHC(HOPMHUPOBATHCA 10 KaHIEPOreHOB M 3KOTOKCHKAHTOB (JMOKCHHBI,
TpUTajJoMeTaHbl U T.A.). [[poHMKas B OpraHu3M >KUBOTHBIX, a 3aTEM U YEJIOBEKAa, 3TU COEIUHEHUS
IPUBOAAT K CHIDKEHUI0 MMMYHHOI'O CTaTyca U CIIOCOOHBI BbI3bIBaTb M3MEHEHUS] T€HETHYECKOI'0
Kojma [6].

ITosToMy pa3paboTka M BHEIPEHHUE HOBBIX, SKOJIOTMYECKH O€30MacHBIX JE3MH(EKTAHTOB,
BBICOKO()(DEKTUBHBIX M HETPYJOEMKHUX CHUCTEM M TEXHOJIOTMH Ha MX OCHOBE, 00ECIEeUMBAIOIINX
NEe3UH(EKIHIO )KUBOTHOBOJYECKUX M NTHULEBOIYECKUX KOMIUIEKCOB, a TAaKXKe IMPOM3BOJICTBEHHBIX
IIOMEIICHUH MpeInpusaTHi nepepadaThIBalOIUX OTpaciel, SBISETCS AaKTyaJbHOM Hay4HOM
po0JIeMOH, MMEIOIIEH BaYKHOE HAPOIHO-XO3SIMCTBEHHOE 3HaUeHue [7].

W3-3a OrpaHMYEHHOCTH AacCOPTUMEHTA SKOJOTMYECKH O€30MacHbIX J1e3UH(UIMPYIOUINX
CPEJICTB B Halllel cTpaHe coTpyaHukamu jadboparopun mukpoodbuonorun HUUIIBD pa3zpaborano Ha
OCHOBE KOHCOpLHyMa 6akTeprodaroB HoBoe Je3uHuuupytomiee cpeactso — «llomudar» [8].

[Ipenapar, nesunpummpyroumii  «[lommdary nas8  ae3uHPEKIUr  MpeacTaBiIser coOon
OJTHOPOJIHYIO JKHIKOCTb OT CBETJIOTO JIO CBETJIO-KenToro IBera. lIpemapar B cBoeM cocTaBe
COZICPKUT pa3indHble OakTepuodaru npotus Oakrepuii: Brucella abortus, Enterococcus faecalis,
Proteus mirabilis, Proteus vulgaris, Yersinia pseudotuberculosis, Yersinia enterocolitica,
Pseudomonas aeruginosa, Echerichia Coli, Salmonella enteretidis, Sallmonella typhimurium,
Sallmonella infantis, Shigella sonne, Shigella flexneri, xoHcepBaHT, OTAYIIKY U (HU3HOIOTHYSCKHI
pactBop. JlaHHOE ne3uH(UIMpPYIOIIEe CPEJICTBO JIETKO PACTBOPSIETCS B BOJIE, HE KOPPO3HPYET
METAJIJINYECKHE TOBEPXHOCTH, MIPU XpPaHEHUU cTaOuiieH 0e3 CHM)KEHUs aKTUBHOCTH B TEUEHUH 2-X
JIET, YTO BBITOIHO OTIMYAET €r0 OT HEKOTOPHIX U3BECTHBIX COCTABOB.

Jns  jpanpHeWnero BHEApPeHMs B NpakTUKy npemnapara «llomudary Heobxomumo
anmpoOHpoBaTh HOBYIO JI€3WH(EKTOJOTHUECKYI0 TEXHOJOTHI0O — JAC3WH(PEKINUI0 OMOIOTHYECKUM
METOJIOM, TPOBECTH anpoOaIMOHHBbIE HAYYHO-TIPOU3BOJCTBEHHBIE OMBITHI B YCIOBUSAX YOOWHOTO
nyHkTa TOO «Kopnait-lMuBecT».

Leas wuccieaoBaHWi - U3Y4UTh BHJIOBOM COCTaBa YCIIOBHO-TIATOT€HHOW MHUKPOQIOPHI,
HUPKYJIUPYIOLIE Ha pa3Iu4HbIX MOBepXHOCTIX B yOoitHoM mnyHkTe TOO «Kopnait-HBecT»
MIPOJIOBOJILCTBEHHOTO phIHKa bapeic-3 M mpoBecTH Ha JaHHOM OOBEKTE anpoOalMOHHbIE HAYYHO-
MIPOM3BOJICTBEHHBIE ONBITEI HOBbIM mpenaparoMm «llomudar», pa3zpaboTaHHBIE Ha OCHOBE
6akTeprogaros.

Mamepuan u memoouka ucciedo8anuil

HccnenoBatensckue padbotsl mpoBoaminck Ha 6aze TOO «Kopaaii-MuBect» B mepuoj ¢ 2019
o 2021 roxapl.

Bennunny MHKpoOOHOM 00CEMEHEHHOCTH BO3/yXa IOMEIICHUH YCTaHABIMBAIU METOJIOM
YJIaBIMBaHUS MHKPOOPTAaHU3MOB C TOMOIIBIO >KHAKOCTH, NpemioxkeHHo JX.b.Mpip3abexoBbIM,
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[T.II.M6parumoBeiM, O.O.TaraeBpiM COIIaCHO KOTOPOWM JUISL YJABIMBAHHUS MHUKPOOPTaHU3MOB
Hcronb30Banu CKIsTHKY YM-1 A3BU (ynaBnuBarenb MUKPOOPTAaHM3MOB) U3 XUMHUUYECKH YHCTOTO
crekia oobemom 50 mi [9].

Jl1s1 orpeiesieHusl CAaHUTapHOTO COCTOSIHUSA U OIIpeieNieHHsl 001ero MukpoOoHoro ¢poHa 6panu
cMmbiBel ¢ noBepxHocTet TOO «Koppaii-lHBecT», KOTOpbIe B JajdbHEWIIEM JI€Jald BBICEBBI Ha
CEJIEKTUBHBIE [TUTATEIIbHBIE CPEIBL.

AnpobanuoHHbIe HAyYHO-TIPOM3BOJICTBEHHBIE ONBITHI 110 UCTIBITaHUIO npenapara «[lomudary
B ycinoBusix yborHoro mnyHkta TOO «Koppaii-MlHBecT» TmpoBEAEHBI B COOTBETCTBUE C
METOAMYECKUMH YKazaHUsIMH «O TOps/IKE UCIBITAaHUS HOBBIX JAC3MH(UIIUPYIOIIUX CPEICTB IS
BeTEpUHApHOU npakTukm» [10].

Jisi WCOBITAaHWST MCIOJIB30BANIM  OOLIETPUHATHIE B MUKPOOHOJOTMM IapaMeTpbl IO
KOHIIEHTPALMU  J1e3UMH(QEKIUOHHBIX  pacTBOPOB,  KOHLEHTpAllMM  MY3€HHBIX  IITaMMOB
mukpoopranu3mos (E. coli 1257) u pa3nudnbie SKCIO3UIMH, IPH KOTOPBIX MTPOBOAMIH UCTIHITAHHS.

Pe3ynomamul uccneoosanuii

Hnst  oueHkH APGEKTUBHOCTH TMPOBOAMMBIX CAHUTAPHO-TUTUEHHYECKUX MEPOIPHUATHHA
nepepadaThIBalOIUX NPEANPUATUA HaMH ObUIO M3YyYEHO COCTOSIHME O0ILIero MHKpoOHOro ¢oHa
noBepxHoctel yooiiHoro nynkra TOO «Koppaii-HBecT».

bakrepuanbHas 3arpsA3HEHHOCTb IOMEIIEHUI 3aBUCUT OT MHOTUX (DaKTOPOB, HO OCHOBHBIM
(akTOpOM SBISIETCS COCTOSIHUE MHKPOKJIMMATa, KOTOpas 3aBHCUT OT PAlMOHAIBHOW palbOoThI
CUCTEM BEHTWIALIMM, KaHAJIW3ALMM U IIPOBEIEHUS CBOECBPEMEHHBIX CAHUTApPHO-TMTMEHUYECKHX
MeponpusTuil. [locne npeaBaputenbHOH MEXaHUYECKOM OYMCTKM Opajid CMBIBBI CO CTEH, OKOH,
110J1a, CTOJIOB, a TaK)Ke MpOoObI BO3ayxa momerieHuil. CMbIBBI C MOBEPXHOCTEH M MpoObI BO3ayxa
ObUIM WCCIEeNOBaHbI Ha O0IIee KOJMYECTBO Me30(pHIbHBIX a’poOHBIX H  (haKyJIbTaTHBHO
aHa’poOHbIX MukpoopranusmMoB (KMA®AHM) u Ha Hanmuuyue OakTepuu TIpyIIbl KUIIEYHOH
NaJI04YKH, CAHUTApHO-TI0Ka3aTesIbHbIX MUKpoopranu3moB (BI'KII) (tabaunal).

Tabanna 1 — Mukpobnas kontamuHanus yoonnoro nynkra TOO «Kopnait-MHBecT»

MuKpoOpraHu3Msl OO6bekThl 0TOOpa Npod
CrteHbl Ilon Crtonsl Oxna Bosnyx,
KOE/M®
TOO «Kopnaii-lusecT»
BI'KII, nammuue + + + + -
KMA®AEBM, 29,1x10° 38,4x10° 19,2x10° 14,6x10° 71,1x10°
KOE/cM®

B xone o6cnenoanust momeniennit TOO «Koppaii-HBecT» ycTaHOBIIEHO He pabouee
COCTOSIHMEC BCHTUIIAIHUU U 3aCOpP KaHaﬂHSaHHOHHOﬁ CHUCTCMBI. HpenanﬂTHe B I[aHHI:IfI MOMCECHT
OCTaHOBJICHO Ha PEMOHT. OTMeueHO OOJIBIIIOE CKOIIJICHHE MHKPOOPTaHU3MOB Ha IIOJIy U CTCHaX,
OTHOCHTEJIFHO MEHbIle Ha MomiKax. Bo3gymnas Mukpodiaopa B mperenax MHKPOQIOPHL, HO
JIOCTaTOYHA KOHIEHTPUPOBAHA 71,1x10° KOE/M®. Oo6napyxensl BI'’KII Bo Bcex cmbIBax c
HOBCpXHOCTefI CTCH, 110J1a, CTOJIOB U OKOH.

VYcTaHOBIEHO, UTO HA TAHHOM BETEPUHAPHO-CAHUTAPHOTO HAJ30pa 00CEMEHEHBI OAKTEPUIMU
Enterococcus faecalis, Escherichia coli, Staphilococcus aureus, Streptococcus equi, Proteus
mirabilis, Proteus vulgaris, Yersinia pseudotuberculosis, Yersinia enterocolitica, Pseudomonas
aeruginosa, Salmonella enteretidis, Salmonella tiphimurium, Salmonella infantis, Brucella abortus.

Crnenyroum 3TanoM HcCiaeoBaHUN ObUT MOHUTOPHHI AE€3MH(GEKIMOHHBIX MEpONPHUSTHH.
Kaxk BrIacHHIIOCEH Ha JaHHOM y60f1HOM ITYHKTC IIGSI/IH(bCKLII/IOHHLIe MCPOIPUATHA CBOIAATCA K OGIJ.ICfI
MEXAHUYECKON OYMCTKE OT OOEHCKUX OTXO0A0B WU CMBIBOM BOHOﬁ C MOIOIIHNMHU CpE€ACTBaAMU
HOBCpXHOCTefI y6OI7IH01“0 ITYHKTA. HpOBe,[[eHHLIe HUCCICOOBaHUA IMOKA3bIBAKOT, YTO B JaHHOM BHAC
Ne3UH(PEKIIMOHHBIE MEPONPUATHS HE YAOBICTBOPUTENbHBL. B CBs3M C 3TUM, HamMu ObLTa
MOCTaBJICHA 3a/1a4a, MPOBECTU BIIAXHYIO Ae3uH(pekuuio npenapatoM «llomudar» u u3yduth ero
3¢ PEeKTUBHOCTB.
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PaGota mpoBoauiack B MOMELIEHUH YOOHHOTo MyHKTa. VcnbITaHus peXuMoB J1e3MH(EKIUN
npemnapara «[lonudary npoBoaANUIN Ha MOBEPXHOCTAX U3 PA3IMYHBIX MaTepHajoB: (OETOH, MeTall,
MeTJIaxCcKas IUTMTKA, Pe3uHa, CTEKIIO, IJIacTMAacca, 1ePeBO, KUPIUY).

CornacHo mporpaMme KOMHCCHOHHBIX MCIBITAHHH METO Je3UH(EKIMH BBIOpaIH BIaKHBIH,
Kak HanOoJiee JOCTYIHBIHN 1151 YOOWHBIX TyHKTOB.

[IpenBaputensHo OblTa TpOBeneHa THIATEIbHAs MEXaHMYECKash OYHCTKa OT OOEHCKHX
OTXOJIOB. 3aTeM pa3Mellaiyd TecT-00BbeKThl U3 OeTOHa, MeTallla, METIAXCKON ITUTKH, PE3UHBI,
CTEKJIa, IJTACTMACChI, JiepeBa U KUPIHYa.

[ToBepXHOCTH TECT-OOBEKTOB OBbUTM KOHTAMHUHHPOBAHBI 2-X MIPJI. B3BECHIO KYJIbTYpPbI
Gaktepmit  E.coli 1257 wm3 pacuera 1 com® ma 10 oM’ Jlis OpraHMYecKOW 3allHTHL,
KOHTAaMUHHPOBAHHBIX OOBEKTOB, MCIHOJIB30BATM CTEPUIIBHOE COACPKUMOE >KEITyJKa KpPYIHOIO
poratoro ckora B kommdectBe 0,3 r/cM’. 3aTeM MOBEPXHOCTH TECT-OOBEKTOB M ITOBEPXHOCTEHR
yOoitHOro myHKTa ObuM o0OpabGoTanbl uchbiTyeMbiM 10% ne3uHPUUIUPYIOMIUM  CPEACTBOM
«ITomudary» U3 pydroro pacrsumHTens u3 pacdera 0,2-0,3 11 Ha 1 M°. BpeMst 9KCIIO3HIMH COCTABHIIO
60 MuHyT Tpu Temmeparype okpyxaromeid cpeasl 25 °C. [loBepXHOCTM KOHTPOJIBHBIX TECT-
00BEKTOB OPOLIATN CTEPUIBHBIM (PU3PACTBOPOM.

UYepes 60 MUH ¢ TECT-00BEKTOB JieJalld CMBIBBI C TIOBEPXHOCTEH TECT-00BEKTOB MPU MOMOIIIH
CTEPWJIBHBIX TaMIIOHOB, KOTOpPbIE TOMEMIAJN B IEHTPU(]YKHbIE NPOOUPKH C CTEPHIHON
BOJOIPOBOAHON Bo0N. OOpaboTKy CMBIBOB IPOBOAMIIH B 1a00paTOPHBIX yciaoBusix. Copepkumoe
ueHtpudyruposanu no 20 munyt npu 3 000 ob6opotoB B MuHyTy (Tpmxkabl). M3 ocanka caenanu
noceBbl Ha cpeny MITA u MIIb mo 5 npobupok U3 Kaxxaon mpoObl U TEPMOCTATUPOBAIIU MIPU 37°C
B TeueHue 5 cyr. ExkeqHeBHO Benm HaOmrogeHue. Pe3ynbTaThl MCCIeIOBaHHWN TNPEICTABIICHBI B
Tabymue 2.

Ta6auna 2 — Jlesundexuus B momenieHnu yoorHoro mynkra 10% pacTtBopom mpemnapara
«ITomudar» npu sxcno3unuu 14 u pacxoae neszocpenctsa 200-300 Mi/M,

Pacxon mi/ Hamnune
Jle3uH(pekTant u M Dkcno- Bun marepuana, pocrta
KOHTPOJIb 3UIUS TEeCT-00BEKTHI OakTepuit
(gac) E. coli 1257

Ha MITA
200 mi1/M° 1 6eToH —
200 mu/m* 1 MeTaJlI -
200 mi/M° 1 MeTIaxcKas IINTKa -
Jles.cpenctso 200 M1/M° 1 pe3nHa —

«ITomudary» 7

(E. coli 1257) 200 MJ'I/M2 1 CTEKJIIO -
200 ma/m 1 IracTMacca -
300 Mi1/M° 1 JIEPEBO —
300 m/m° 1 KHPITUY —
Kontposs (cT.du3.p-p) 200 Mir/m° 1 O0eToH +
200 mi/m° 1 MeETaJlI +
200 mi/m° 1 MeTlaxcKas MINTKa +
200 mi/m° 1 pe3nHa +
200 mi/m° 1 CTEKJIIO +
200 mi/m° 1 IracTMacca +
300 Mi1/M° 1 JIEPEBO +
300 m/m° 1 KUpIUY +

IIpumeuanmue:

«-» - OTCYTCTBHE POCTa UCTIBITYEMBIX OaKTepHil Ha MUTATENIBHBIX Cpesiax;

«+» - Hannmuue pocta OaKTepuil Ha MUTATENIbHBIX Cpeax.
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W3 pannpix Tabmunsl 2 BuaHO, uto 10% pacTBOpHI Ie3MH(HUIMPYIOLIETO CpPEACTBa
«ITomudar» mpu HOpme pacxoma 0,3 WM? 1 sKkenosuuuu B Tedenue | uaca, Mpu TEMIIepaType
okpyxaromei cpeasl 25 °C obecneunBaroT monHoe 100% o6e33apakuBaHUE BCEX HCIBITYEMBIX
MOBEepXHOCTEH OT OakTepuid. Bo Bcex mpobupkax cpeasl MIIA pocta KynbTyp OakTepuii B TCUCHHE
cpoka HaOdrofeHust 5 CyT He OOHAapy»XEHO, B TOXKE BpeMs B KOHTpOJE Ha MHUTATENbHOU cpene
BBIPOCJIM Ha 2 CYT.

Oobcyrcoenue pe3yibmanmog

OO01men3BeCTHO, YTO TJIABHOW TOYKOW JEHCTBUS JE€3WH(DEKIIMOHHBIX MEPONPHATHI SIBISETCS
«BTOPOE 3BEHO» OMH300THYECKOW Memd — MyTd H (aKTOpbl MepeJadd IpelCTaBIsIOT
pa3zHooOpa3Hble BOZMOXKHOCTH ISl pa3paboTKu Ae3UH(PEKTOIOTHYECKUX TEXHOIOTHH.

Jlnst mpoBeneHusI HA/IeKHOM M Oe30MacHOi caHalMu HoMemeHuit yooitHoro mynkra TOO
«Kopnaii-luBecT» mpoBenu ampoOanuio HOBOH  /1€3WH(EKTOJOTMYECKOW TEXHOJOTUH —
OMOJIOTHYECKUM METO/I0M, TPUMEHEHHEM Jie3uHpuiupyromero cpencrsa «lomudary.

[Ipu xoHTposie KauecTBa Je3WH(EKIMH B BETEPUHAPHON Jabopatopuu M J1abopaTopuu
mukpobuonornn HUUIIBB pocTta Kule4Ho# nanoyky U3 Mpo0-CMBIBOB C Pa3TUYHBIX 00BEKTOB HE
0o0OHapyKEHO.

Takum oOpazom, 1O pe3yiabTaTaM anpoOANMOHHBIX HAyYHO-TIPOU3BOJICTBEHHBIX OIBITOB B
ycnoBusix  yooitHoro nmynkra TOO «Koppaii-UnBect» npenapat «I[lonmudar» okazancs JOBOJIBHO
spdexTuBHBIM. B CBs3W ¢ 3THM ObUIa COCTaBIeHa HOPMATHBHO-TEXHHUYECKAs JIOKYMEHTAIIHS,
COCTOsIIas U3 HACTABJICHUS MO MPUMEHEHUIO Mperapara, CTaHAapTa OpraHu3alMi U UHCTPYKIIUU
10 M3TOTOBJICHUIO U KOHTPOIIO ne3uHduuupyroniero cpeactsa «llommdary. Ipenapat «[lomudar»
3aperucTpUPOBAaH B PEECTpPEe BETEPUHAPHBIX IMPEMapaToB, pa3pelIeHHBIX K NPUMEHEHHIO Ha
tepputopun Pecniyonmku Kazaxcran. Ilomydeno perucrpanmonnoe ynoctoBepenune Ne PK-BII-5-
3774-19 ot 14.01.2019 rona «/lesundunupyromee cpenctso «Ilomudary.

Buoieoown

[IpoBeneHHble ampoOaliOHHBIE HAYYHO-NIPOM3BOJACTBEHHbIE ONbITEI 10% pacTBOpOM
nesunguupyromero cpenacrsa  «llomudary mokazanu, 4Tto OH 00JamaeT OaKTEPHUIUIHBIMU
cBOHCTBaMH, T.e. mojaHoro 100% yHHYTOXKEHUS MHUKPOOPTaHU3MOB B IOMELICHUSX TECTOOBEKTOB,
KOHTaMUHHPOBAaHHBIX  CAaHUTAapPHO-TIOKA3aTEIbHBIM  TECT-MHUKPOOpraHM3MoM 1 rpymnmsl
ycroitunBoctu E.Coli wt. 1257.

[IpoBeneHHble  pe3yabTaTbl  HCCIAEAOBAHUSA  PEKUMOB  JIE3MH(QEKIUU  TMO3BOJISIOT
pexoMeHn0BaTh npenapaT «llomudar» ans obe33apakuBaHUs MSCO- U MOJIOKOTIepepadaThIBAIOIINE
NpEeNNpHUsATHs, B KayeCTBE HAIOJHUTENS JE30KOBPUKOB U JIPYIrMX OOBEKTOB BETEPUHAPHOIO
Ha/J30pa, KOHTAMUHUPOBAHHBIX  Opyleuie3oM,  ICEBIOTYOEpKYIe30M,  CallbMOHEIIE30M,
KOJIMOAKTepHO30M M JAMApeHHBIX OOJE3HAX MOJIOHSKA, OTHOcAUMXca K 1 rpymnme 1o
YCTOWYUBOCTH.

bnazooapnocmo

Hacrosimee wuccnenoBanue ¢uaancupoBaiock AO «®onx Haykn» MuHHCTEpCTBa
oOpasoBanmst w Haykum Pecnyonmmkum Kazaxcram B pamkax rpanta Ne 230-16-K -
«KoMmmeprmanuzanusi HOBbIX OMOMpenaparoB moirdaros As caHAIIUU MEAMIIMHCKHUX MTOMEIIEHUH,
MUIIEBBIX MPOM3BOJACTB W JKWJIBIX NOMELIEHHWiI». Brlpakaem OnaronapHocTh 3a CoJeHCTBUE
corpynaukaMm KBKH MCX PK Kenxe6aeBy T.b., baekoy C.C., XKycambaesoii C.1.
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IMAPTTBI-TATOI'EHAI MUKPO®JIOPAHBIH HUPKYJIAIUACBHIH TALIAY
7KOHE "KOPJAN-WHBECT" )KIIIC COIO IYHKTIHAEI'T
"TIOJINPAI'"'TIPEITAPATBIMEH JE3UH®EKIUAJIBIK IC-IITIAPAJIAPBIH
THUIMALIIIT

Anoamna

byn wmakanmama «Kopmait--UaBect» JKIIC ™anm colo TyHKTIHIE MMApTThl MaTOTEHIIK
MUKPO(DJIOpaHbIH TapalyblHbIH HOTIKenepl xkoHe «llomudar» mnpenapaTbiMeH Kypri3uireH
Ne3uH(EeKIMSUIBIK IapaiapiblH THIMJILIITT KOPCETUITeH.

XKymbicThIH MakcaTsl - bapeic-3 a3bIk-Tynik 6a3apbiHbiH koHe "Kopnait-Musect" KILIC coro
MYHKTIHJIET1 KEe3JIECETIH MIapTThI-MAaTOTeH Il MUKPOMIOPAHBIH TYPJIK KYPaMbIH 3€PTTEY JKOHE OCHI
obbekTiepae xaHa "llomudar" npenaparbIMeH anpoOanMsIbIK FHUIBIMU-OHIIPICTIK TaXipudenep
KYpTi3y.

BKIIF3U 6akrepuodarrap kKoHcopuuymbl Heriinie >xaHa "[lomudar" ne3nHdeKkuusibk
KYpaJblH 31pJIe/i.

ATanMmplll  OpbIHIAApJa KE3/ECeTiH MIAPTThl MATOTeHIIK MHKpPOQIIOpaHbIH  Taujiay
HOTH)KECIHJIE MUKPOOPTaHU3IMAEPAIH €lIeH/e XKoHE KaOblpraiapia Kell »XMHaJaThIHbI Oaiikaica,
cyaTTapja cajbICThIpMaibl Typae a3. Aya Mukpodiaopacskl MUKpodiopa IIEriHEeH acraraH, Oipak
71,1x103 KOE/M3 xoHueHTpanuschl >KeTKUIKTL. KaOblpramapJplH, €IEHHIH, YCTelaep MeH
Tepe3enepAiH OapibIK IIaibIHABUIAPBIHAH 1MIEK TasKIIAJApJbIH TOOBIHA KaTaThIH OaKTepHsiap
TaOBLIBI.

"TTomudar" ne3nHpekuusuIbIK KypanbHbH 10% epiTiHaiCiMeH KYPri3UIreH ampoOaIusiIbIK
FBUTBIMH-OHIIPICTIK TOKipUOEIep OHBIH OAKTEPHIMATIK KACHETKE W€ €KCHJITIH aHBIKTAJlbl, SIFHU
CaHUTAPJIBIK-KOPCETKIII OOMbIHIIA TYpakThl 1-ToOKa sxkaTaThiH TecT-MUKpoopranuzM E.Coli 1257
KOHTaMHUHAlMsUIaHFaH TeCT OOBEKTUIepIHAEerT MHUKpoopranusmiaepal Toublk 100% kolFaHbIH
KOPCETTI.

Jlesundekunsi pexuMaepiH 3epTTeyAiH HOTHXKENepl €T MEeH CYT OHAEY KOCIMOpBhIHIApbIH
3apapchizanaplpy yuriH "Ilomugar" npenapatblH KONJaHyFa YChIHBUIAIbI

Kinm ce30ep: mukpodiopa, Te3IMIUTIK, Ae3uH(eknus, Oakrepuodarrtap, OakTepusap,
"TTonmudar", anpoOarus.
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ANALYSIS OF THE CIRCULATION OF CONDITIONALLY PATHOGENIC
MICROFLORA AND THE EFFECTIVENESS OF DISINFECTION MEASURES WITH
THE DRUG "POLYPHAG" IN THE SLAUGHTER HOUSE OF LLP "KORDAI-INVEST"

Abstract

This article presents the results on the circulation of conditionally pathogenic microflora and
the effectiveness of disinfection measures carried out with the disinfectant "Polyphag” in the
slaughter house of LLP "Kordai-Invest".

The purpose of the work is to study the species composition of conditionally pathogenic
microflora circulating on various surfaces in the slaughter point of Kordai-Invest LLP of the Barys-
3 food market and conduct approbation scientific and production experiments with a new
disinfectant "Polyphag™ at this facility.

RIBSP has developed a new disinfectant "Polyphage™ based on a consortium of
bacteriophages.

As a result of the analysis of the circulation of conditionally pathogenic microflora, a large
accumulation of microorganisms on the floor and walls was noted, relatively less on the drinkers.
The air microflora is within the microflora, but it is sufficiently concentrated 71,1x103 CFU/m3.
BGCP was found in all flushes from the surfaces of walls, floors, tables and windows.

The conducted approbation scientific and production experiments with a 10% solution of the
disinfectant "Polyphag" showed that it has bactericidal properties, i.e. complete 100% destruction of
microorganisms in the premises of test facilities contaminated with a sanitary-indicative test
microorganism of the 1st group of E.Coli-1257 resistance.

The results of the study of disinfection modes allow us to recommend the disinfectant
"Polyphagus" for disinfection of meat and milk processing enterprises.

Key words: microflora, resistance, disinfection, bacteriophages, bacteria, "Polyphage”,
approbation.
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OIIEHKA B3AMMOCBA3HU TIOJIMMOP®U3MOB 'EHOB COMATOTPOIIHOI'O
KACKAJA C POCTOBBIMHU XAPAKTEPUCTUKAMMU KPYIIHOI'O POI'ATOI'O
CKOTA

Anunomayus

B crarbe mpencraBieHbl pe3yNbTaThl MCCIICIOBAHUS JUHAMUKU pOcTa abepMH-aHTyCCKON
HOpOIBl [0 IEHAM COMATOTPOMHOro Kackaga (ropmon pocta (bGH), penentop ropmona pocra
(bGHR) u uncynunononooHsit pakrop pocra-1 (bIGF-1).

PaGora mnpoBomwiack B OTHENE MOJEKYISIPHO-TEHETHUECKHX HCCIIEOBAHUI HAy4HO-
UCCJICI0BATEIbCKOI0 HMHCTHTYTa TNPHKIAJAHOW OuoTexHoiorud KocTaHalCKOro pernoHalbHOTO
yHuBepcutretra uM. A. baliTypchiHOBa M B y1abopaTopuu OHMOTEXHOJOTMM W JAMATHOCTHKH
UH(EKIMOHHBIX OoJsie3Heil 3amaqHo-Ka3axcTaHCKOro arpapHO-TEXHHYECKOTO YHHBEPCUTETA HM.
XKanrup xana. OOBEKTOM HCCIEIOBAaHHUS SBISUTUCH JKHBOTHBIE a0EPIMH-aHTYCCKOW MOPOJIBI
(n=200), pazBoaumoii B TOO «CeBep Arpo-H» Kocranaiickoii o6mactu. ['€HOTHITBI )KHBOTHBIX 110
nonmumopdusmam bGH-Alul, bGHR-Sspl u bIGF-1-SnaBI 6butn ycranosieHnst merogom IIIP-
[TAP®. Ilo pe3ynbTaraM IeHOTUIIMPOBAHUSA OBLINM CPOPMUPOBAHBI TPYIIILI KUBOTHBIX C YYETOB
reHoTumnos o renam bGH, bGHR, bIGF-1, a taxxe copMHUpOBaHbI IPYIIIBI )KUBOTHBIX C Y4ETOM
MapHBIX COYCTAHHMI UX TCHOTUIIOB (AUIUIOTUIIOB). Y KPYITHOTO POraToro CKOTa U3y4au MPHU3HAKH:
KHUBas Macca B Bo3pacTax 9, 12, 18 u 24 mecsiia, abCONIOTHBIN U CPEAHECYTOYHBINA TPUPOCTHI.

B0 BBISBICHO, YTO B TPYIIE >KABOTHBIX a0epIUMH-aHTYCCKOW MOpOJbl Hamboiee
MPEINOYTUTEIEHBIMUA SIBJISTFOTCSI TUTUTOTHITBI bGH-Alul*--bIGF-1-SnaBI**, bGH-Alul‘"-bIGF-1-
SnaBI®® 1 bGH-AlulYV-bIGF-1-SnaBI®®, rak kak oHI acCOIMMPOBAHBI C MOBBIIIEHHBIMH TEMIIAMH
pocra. TTomydeHHbIe pe3ybTaThl CBUACTENBCTBYIOT O HexenaTenpHocTH rerotuna bGH-AlUIYY, a
Takoke coderannii rerorunoB bGH-Alul"Y-bGHR-Sspl™Y u bGHR-Sspl™-bIGF-1-SnaBI®®. Takum
00pa3oM, TeHOTUIIBI M JAUTUIOTUIIBI, OKa3bIBAIOIIME MOBBIIIAIONINN 3()(EeKT Ha TOKa3aTenn MICHON
NPOJYKTUBHOCTH, UMEITH TIOJIOKUTEIbHOE BIMSHUE Ha MMOKA3aTeNN KHUBOM Macchl, aOCOIOTHOTO U
CPEIHECYTOYHOTO TPHPOCTOB, U HAOOOPOT, T€HOTHUIBI M JAWIUIOTUIIBI, CBSI3aHHBIE C HHU3KHMHU
NPOJYKTUBHBIMH Ka4eCTBAMU KPYITHOTO POraToro CKOTa, ObUIM aCCOIMUPOBAHBI C HAMMEHBITMMHU
TEMIIaMH POCTa; YTO TOATBEPXKIACT IeIecCO00pa3HOCTh HCIONB30BaHUS HMX B KadecTBe
TeHETUYECKUX MapKEPOB.

Knrouesvle cnoea: abepoun-amzycckas nopood, iHcudas Mmaccd, daOCOTIOMHbIL Npupocm,
cpeoHecymouHulil npupocm, noaumopgusm, een copmona pocma (bGH), zen peyenmopa eopmona
pocma (bGHR), 2en uncynunonooobnoeo ¢paxmopa pocma-1 (b1IGF-1).

Beeoenue

O,ZIHI/IM N3 BaXHBIX CTPAaTCrH4CCKUX HaHpaBHeHI/Iﬁ ArpOIpOMBIIIIJIICHHOTIO KOMILJICKCA
PecniyOnmuku Kazaxcran siBisieTcss MPOU3BOJCTBO TOBSAMHBI, TaK KaK MMEHHO B 3TOW OTpaciu
MMEETCS PECYpPCHBIN MOTEHIUAJ, 00SCTIeYMBAIOIINN TTOJIYYCHHE BBICOKOKAYECTBEHHOTO CHIPhS OT
CIICHUAJIM3UPOBAHHOI'O MSCHOI'O CKOTaA. I/I3BGCTHO, qTo 3(1)(1)6KTI/IBHOCTI> MMPOU3BOACTBA I'OBAAWHLI
OTpENIENIIeTCS TEHOTHIIOM >KMBOTHBIX M HX MOPOAHBIMH ocobeHHOCTIMH [1-3]. OcHOBHOM
HpC,Z[HOCBIJIKOﬁ MOBBIIICHUA TMPOAYKTHBHBIX KaUCCTB KPYIHOI'O poraroro cCKoTa ABJIACTCA
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CBOEBPEMEHHOE IOMOJHEHUE CTaja BBICOKOMPOAYKTUBHBIMH OCOOSMHM TMpPH OJHOBPEMEHHON
BBIOPAKOBKE CTApBhIX M HU3KOIMPOAYKTHBHBIX KHBOTHBIX. B Pecmybnmke Ka3zaxcran npumeHstoTcs
TPaJULIMOHHBIE METOJbl OLICHKH MSCHOW MPOIYKTUBHOCTH, KOTOpbIE, KaK IPaBHJIO, BKJIIOYAIOT
MHOTOJIETHUE HAOJIOACHUS 3a NMPOAYKTUBHBIMU KaueCTBAMHU OTHENBHBIX OCOOEH C BBIBICHHEM
YIIy4IIUTENIeH U UCIOJIb30BAaHUE UX B CEJICKIIUH.

B ycrnoBHsX COBpPEMEHHOTO CKOTOBOJCTBA aKTyaJbHBIM BOIPOCOM SBIISCTCS YBEIMYCHHE
MIPOM3BOJICTBA TOBAAUHBI 3a CUET OoJee IMOJHOIO PACKPBITUS TE€HETHMYECKOTO MOTEHIHala
KHUBOTHBIX. [l0O3TOMY TMEpCIEKTUBHBIM BAaPHAHTOM pEUICHUS JAaHHOH NpPOOJIEeMBbl SBISETCS
UCIOJIb30BaHNE MapKep-aCCOLMHUPOBAHHON CENIEKIIMM B KauecTBE JOMOJHUTENIBHOIO KpPUTEepHUs
orbopa u moadopa kuBOTHEIX. Hanbosnee pe3ynbTaTUBHBIM OyJeT ee NpUMEHEHUE JUIS BBISABICHHS
accolMaluy TeHEeTHYECKUX MapKepOB C MOKAa3aTeIMM MSCHOM MPOAYKTUBHOCTH, a TakKke s
COBEPILICHCTBOBAHMS MSCHBIX TOPOJ CKOTa. YCKOPUTH TMPOLECC OTOOpa BBICOKONPOIYKTUBHBIX
KUBOTHBIX, CIIOCOOHBIX JaTh OOJIBIIUN BBIXOJ MSCHOH MPOAYKIMH BO3MOXXHO C IIOMOIIbIO
NPUMEHEHHUS MOJICKYISIPHO-TeHETHYeCKUX MeToZ0oB. OIleHKa HACIeICTBEHHOTO IOTCHIINANA
MPOAYKTUBHOCTH JKMBOTHBIX B paHHEM BO3pacTe TO3BOJISIET MOBBICUTH A(P(HEKTUBHOCTH
300T€XHUYECKUX MEPONPHUATHH, YCKOPUTH CEJIEKIUI0 U ONTHMU3HPOBATH SKOHOMHUYECKUE 3aTPaTHl,
CBSI3aHHBIE C BBIPALIMBAHUEM O0JIAJAIONINX PA3HBIM MMOTCHIIMAIOM KUBOTHBIX.

OnauM u3 3(h(EeKTUBHBIX CMOCOOOB paHHEW IUArHOCTUKU MPOAYKTUBHOCTH >KMBOTHBIX
SBIIIETCSl TEHETHUYECKas OLIEHKA M0 MapKUPYIOIUM 005acTsM reHoMa. B kadectBe Takux oOnacreit
paccMaTpUBAIOTCS TOMMMOP(HBIE YYACTKH TEHHBIX CETEeH, YYacTBYIOUIMX B PETYJISIHA
OTpeAeNEHHBIX (DU3HOJIOTHUYECKUX MEXaHH3MOB, K KOTOPBIM OTHOCSTCS POCT U pa3BHUTHE
KUBOTHBIX. PaHee OBUIO MOKa3aHO BIHSHHE MOJMMOPQHBIX BapHAHTOB COMATOTPOITHOTO KacKana
Ha MPU3HAKHU MOJOYHOU MPOJYKTUBHOCTU Y YEPHO-TIECTPOM U TOJIITUHCKOMN mopoxa [4, 5], a Takxke
Ha TPU3HAKU MSCHOW MPOAYKTUBHOCTH Y ayJIHMEKOJIbCKOM M Ka3axCKoi 0enoronoBoit mopon [6].
3TO MO3BOJIMIIO TPEANONIOXKNATE, YTO TMOJIUMOP(GHBIE BapHaHTHl T€HOB COMATOTPOITHOTO KacKana
MOTYT OKa3bIBaTh BIIMSHHE Ha NMPHU3HAKU MACHOW MPOAYKTHUBHOCTH M Yy APYIMX MOPOA, a TaKkKe
MOTYT JIe4b B OCHOBY CHCTEMBI TeHETHYECKOTO MAPKHUPOBAHUS y HUX.

Hami GbUTO BBIABICHO, YTO aOepaMH-aHTycCKas mnopoga ¢ rexorumoM bGH-Alul™Y
CTaTUCTHYECKH 3HAYMMO XapaKTepH30Baiach 0ojee HU3KHUM HHIEKCOM MAacCHBHOCTH IIO
CPaBHEHHUIO C IPYyNIaMH JAPYTrHX reHotunoB momumopdusma DGH-Alul. Taxke ObUTH BBISBIICHBI
[OBBIAOLINE MSCHYK MPOLYKTHBHOCTh abepiuH-aHrycos ammiotuns:: bGH-Alul““-bIGF-1-
SnaBI™ (unmexc courocti), bGH-Alul*“-bIGF-1-SnaBI®® (unnexc koctucroct) u bGH-AlulYY-
bIGF-1-SnaBI®® (xmuBas macca) W TOHIKAIONIHE MSCHYIO MPOXYKTHBHOCTH JHMILIOTHIBI: HGH-
Alul"V-bGHR-SspI™ (unmekcer c6mroctn u maccuBrHoctn) n bGHR-Sspl™-bIGF-1-SnaBI®®
(maaexc coutoctH) [7]. B cBs3u ¢ 3TUM, 1IeTbI0 pabOTHl OBUIO MTPOBECTH OIEHKY pocTa abepauH-
aHT'yCCKOM MOPO/IbI ¢ pa3HbIMU T'€HOTUIIAMH MTOJIMMOP(PHU3MOB F'€HOB COMATOTPOITHOTO KacKaja.

Memoowvt u mamepuavl

Pabora BbIMONHSATACh B OTHENE MOJIEKYIIPHO-TEHETUUYECKUX HCCIEI0BAaHUNM Hay4HO-
MCCIIEIOBATEIILCKOTO HMHCTUTYTA TPHUKIATHON OnoTexHojorun KocTaHalCKOro pernoHaIbHOTO
yHUBepcuTeTa uUMeHM A. baiitypceiHOBa M B saboparopun OHMOTEXHOJIOTMH M JIMarHOCTHUKU
MH(EKIMOHHBIX OoJe3Hel 3amanHo-Ka3axCTaHCKOTO arpapHO-TEXHUYECKOTO YHUBEPCHUTETa WM.
Kanrup xana. OOBEKTOM HCCIEIOBAHUS SBISUIMCH >KUBOTHBIE aOepIUH-aHTYCCKOW IOPOJIBI
(n=200), pazBogumoii B TOO «CeBep Arpo-H» Kocranaiickoii obmactu. Beigenenne JHK wu3
BOJIOCSIHBIX JIYKOBHI] TPOBOJMIIOCH C MCIIOJIb30BaHHEM KoMMepueckoro Habopa «/IHK-Dxkcrpan-2»
(OO0 «Cwuntony, P®). Ilpaiimepsl mis peakiuu aMmruidQUKaud MOJ00paHbl B COOTBETCTBUU C
onyO0IMKOBaHHBIMU JaHHbIMH [8-10]. B mpeaBapuTenbHBIX ONBITaX MO KXIOMY HOIMMOpP(U3IMY
ObUIM ONTUMHU3UPOBAHBI TEMIIEpaTypa OTKHATA TPaiMepoB, KOJIWYECTBO IHUKIOB, B IENAX
oOecriedeHrsT ONTHUMAJIbHOW  aMIUM(UKanuu. PecTpUKUIMOHHBIH  aHaMM3  MPOBOAMIM  C
ucnonp3oBanueM pectpukTasbl Alul ans ammmbukara resa bGH, Sspl - ans ammmdukara resa
bGHR u SnaBl - ans ammndukara rena bIGF-1, coorBeTcTBeHHO. DIEKTPOGOPETUIECKUI aHAITU3
MPOJAYKTOB PECTPUKUUU MNpoBoAWiIM B 3 %-HOM arapo3HoMm rene mnpu HampsbkeHun 90 V.
Busyanuzanuio ¢pparMeHTOB pecTpUKIMU MPOBOAMIH C UCIIOIB30BAaHUEM I'ellb-JOKYMEHTUPYIOIECH
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cucrembl Quantum 1100 (Vilber Lourmat, CIIIA). {511 reHOTUIHPOBAHUS KUBOTHBIX MO KaXJIOMY
U3 JOKYCOB COMOCTAaBJISUIM JJIMHBI PECTPUKIMOHHBIX (hparMeHTOB Ha 3nekTpodoperpammax. s
JAJIbHENIIEr0  HMCCIEAOBAHMUS  COIVIACHO NpuHUMOy aHaioroB [11], mno  pe3ynbraram
TeHOTUITMPOBaHUS ObUTH C(HOPMHUPOBAHBI TPYIIIIBI KMUBOTHBIX C YYETOB FeHOTHIOB 1Mo renam bGH
(bGH-Alul*", bGH-AluI"Y, bGH-AIul"Y), bGHR (bGHR-Sspl'", bGHR-SspI™, bGHR-SspI'"),
bIGF-1 (bIGF-1-SnaBI**, bIGF-1-SnaBI”*®, bIGF-1-SnaBI®®), a Taxke chpopmupoBanbl rpymibl
KUBOTHBIX C Y4ETOM MAPHBIX COYETAHUI UX TCHOTHIIOB.
W3ydeHue pocta >KMBOI Macchl MPOU3BOIMIIOCH B3BEUIMBAHUEM >KMBOTHBIX €XKEMECSYHO B

OMHY W Ty K€ Jary a0 yTpeHHero kopmuieHus. [lo pesynpTaraM B3BEIIMBAHHS BBIYHUCISUTUCH
aOCONIOTHBIA M CpeAHECYTOYHBIH HpUpPOCThl. Bce monydeHHble pe3ynbTaThl ObLTH 00paOOTaHbI
METOAAMHU CTATUCTHUYECKOTO aHAIM3a C MCIIOJIb30BaHHEM ITPOrpPaMMHBIX BO3MOKHOCTEH «Microsoft
Excel 2010» u makera MpUKJIaIHBIX CTATUCTUYCCKUX TIporpamMm «Statistica 6.0» [12, 13].

Pe3ynomamul u 0ocysymcoenue

Panee HaMu OBLIO YCTAHOBJICHO, YTO TPYyIINa abepJMH-aHT'yCCKOM MOpoibl ¢ reHotuiom hGH-
Alul™Y xapaxTepusoBamach HU3KHM HHIEKCOM MACCHBHOCTH II0 CPABHEHHIO C IPYIIAMH IPYTHX
renotunoB noaumopdusma bGH-Alul u 06mieit BeiOopkoii. Takke ObLIN BBISBICHBI IOBHIIIAIOIINE
MSCHYIO TIPOJIYKTHBHOCTH aGepauH-anrycoB mmiotumsl: BGH-Alul'“-bIGF-1-SnaBI*®, bGH-
Alul"=-bIGF-1-SnaBI®®  u  bGH-AlulYV-bIGF-1-SnaBI®® u  mommkaromme  MscHYIO
npoayktiBHOCTh gumiotamnsr: DGH-AlUI-Y-bGHR-Sspl™ u hGHR-Sspl™-bIGF-1-SnaBI®® [7]. [lns
TOTO, 4YTOOBI OLIEHUTH I11eJIECO00PA3HOCTh Pa3BEACHHS JKUBOTHBIX a0EepIMH-aHTYCCKON MOPOBI C
JaHHBIMH T€HOTUTIAMH W AUIIIOTUIIAMU, HAMU OBUTH U3yYEeHbI HX OCOOCHHOCTH POCTA.

Tabmmma 1 - JXuBas wmacca aOepAMH-aHTYCCKOM MOPOJbl PA3JIMYHBIX TE€HOTUIIOB
noaumopduzma bGH-Alul, kr (M+m)
Bospact T reHO._TVHH vV OO61mmas BeIOOpKa
’ bGH-Alul—, bGH-Alul-",n=85 | bGH-Alul"", n=51 _ ’

MECHLIEB =56 n=200

6 165,7+2,9 161,6+2,7 166,4+2,8 165,8+2,6

9 216,9+3,1 212,539 218,6+3,0 217,6£3,5

12 265,2+4,1 261,6+4,4 267,5+4,3 266,9+4,9

18 358,3+7,4 352,7+7,5 361,0+7,3 359,7+7,2

24 413,94+13,6 410,2+13,4 420,0£13,4 416,5+13,9

W3 naHHbIX TaOMUIB! | BUIHO, YTO HAUMEHBIIUMHU MMOKA3aTEISIMU )KUBOW MACChl OTJINYAIHNCH
KHBOTHbIE abepauH-aHTycckoil mopos! ¢ resotunom bGH-Alul™Y. Tak, pasmuuns y Hux Mexty
rpymmamu ¢ rerotunamu bGH-Alul™ u bGH-AlulYY B Bospacte 6 mecsiuer cocrapmsim 4,1 kr
(2,54%) u 4,8 xr (2,97%), 9 mecsueB — 4,4 xr (2,07%) u 6,1 kr (2,87%), 12 mecsues — 3,6 kr (1,38
%) u 5,9 xr (2,25%), 18 mecsiieB — 5,6 xr (1,59%) u 8,3 kr (2,35%), 24 mecsma — 3,7 kr (0,90%) u
9,8 xr (2,39%), COOTBETCTBEHHO.

Kpome Toro, rpymma aGepiaMH-aHrycckoro ckora ¢ reHotumom  bGH-Alul™Y
XapaKTepru30Bajach HAWMEHBIIMMH IOKA3aTEeNIIMH JKMBOW MacChl 10 OTHOIICHHIO K o0Omen
BBIOOpKE. PazHuIa Mexxay HUMU ObluTa B Bo3pacte 6 mecsieB — 4,2 kr (2,60%), 9 mecses — 5,1 kr
(2,40%), 12 mecsmes — 5,3 kr (2,03%), 18 mecsmieB — 7 kr (1,98%), 24 mecsna — 6,3 kr (1,54%).

Tabauua 2 — AGCONIOTHBIN IPUPOCT KUBOM Macchl abepANH-aHTyCCKOM MOPOIbl Pa3InYHbBIX
reHotunoB nonumopduszma hGH-Alul, kr (M+m)

Ilepuon, I'enornn Oomas BeIOOpPKA,
mecsiieB | bGH-Alul't, n=56 | bGH-Alul*Y,n=85 bGH-Alul"Y, n=51 n=200
6-9 51,2427 50,9+2,7 52,3427 51,8420
9-12 48,4+3,0 48,1424 48,8+2,3 49342 8
12-18 93,1+3,4 91,1+3,9 93,54+3,5 92,8+3,5
18-24 57,3+3,3 55,5+3,1 59,0+3,2 56,9+2.8
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Ananmu3 aOCOJIOTHOTO MPHpOCTa abEepAMH-AaHTYCCKOM TOPOIBl C pPa3HBIMH TE€HOTHUIIAMH
nosumopdusma bDGH-Alul mokaszaj, 4To HAaWMMEHBIIUMH €ro 3HAYCHHUSIMH 110 OTHOIICHHIO K
CBEPCTHUKAM U 00IIIei BHIOOpPKE 001a/1aIi )KUBOTHBIE C TEHOTUIIOM bGH-Alul*Y (Tabmuna 2). Tak,
pasHHIA JaHHON IPYIIIIBI KHBOTHEIX ¢ Tpymmamu renotiio bGH-Alul"- u bGH-Alul"Y B nepron
6-9 mecsanes pasasack 0,3 kr (0,59%) u 1,4 kr (2,75%), 9-12 mecsme — 0,3 xr (0,62%) u 0,7 kr
(1,45%), 12-18 mecsues — 2,0 kr (2,19%) u 2,4 xr (2,63%), 18-24 mecsma — 1,8 kr (3,24%) u 3,5 xr
(6,31%), COOTBETCTBEHHO.

Paznuuus Mexay rpynmoit abepauH-aHrycCKuX sKMBOTHBIX reHotuna bGH-Alul™" u oOmieit
BBIOOPKOI cocTaBisiu B iepuoa 6-9 mecsiues — 0,9 kr (1,77%), 9-12 mecsues — 1,2 kr (2,49%), 12-
18 mecsues — 1,7 xr (1,87%), 18-24 mecsana — 1,4 kr (2,52%).

LV
|

Tabauna 3 — CpenHecyTOUHBI TPUPOCT KUBOW MacChl abepAWH-aHTYCCKOM MOPOJbI
pasM4HbIX TeHOTHITOB mosmmopduszma bGH-Alul, r (M+m)
TTeprox, MecsLes - FGHO”II“_I<I/H - Oo6mas BEIOOpKA,
’ bGH-Alul=-, n=56 | bGH-Alul=",n=85 | bGH-Alul"", n=51 n=200
6-9 568,9+10,5 565,5+10,8 581,1+10,4 577,3+10,6
9-12 537,8+11,8 534,2+15,7 542,24+14,1 547,2+11,5
12-18 517,2+12,7 506,1+13,2 520,0+12,5 515,5+12,9
18-24 318,3+13,0 308,3+12,0 327,7+£13,4 315,9+13,3

[To manHBIM TaOAMIBI 3 BHIHO, YTO XHBOTHBIE a0CpAMH-aHTYCCKOW TOPOABI C TEHOTHUIIOM
bGH-Alul"Y xapakTepn3oBamich CHIKCHHBIME TOKa3aTe/SIMH CPEIHECYTOUHOro mpHupocTa. Tak,
OHHM YCTyNalh CBOMM cBepcTHHKaM ¢ renotumamu bGH-Alul- u bGH-AlulYY B meprox 6-9
MmecsieB Ha 3,4 T (0,60%) u 15,6 T (2,76%), 9-12 mecsues — 3,6 T (0,67%) u 8,0 T (1,50%), 12-18
mecsieB — 11,1 1 (2,19%) u 13,9 1 (2,75%), 18-24 mecsma — 10,0 T (3,25%) u 19,4 1 (6,29%).

I'pynna aGepaHH-aHTYCCKHUX KUBOTHBIX ¢ renotunom DGH-Alul"Y umena nommkenne 1o
CPeIHECYTOYHOMY TPUPOCTY OT 0O0IIei BBIOOpKH B mepuoa 6-9 mecsue — 11,8 T (2,09%), 9-12
MmecsieB — 13,0 T (2,43%), 12-18 mecsneB — 9,4 1 (1,86%), 18-24 mecsma — 7,6 T (2,46%).

Takum oOpasom, rpynma aOepauH-aHTYCCKOW Tmopoabl ¢ reHoturnom bGH-Alu
XapaKTepu30BajlaCh ~ HAaUMEHBIIMMM  [OKa3aTeIsIMH  KMBOW  Macchl, aOCOJNIOTHOTO U
CPEIHECYTOYHOTO MPUPOCTOB, YTO MOJTBEPKIAACT HEXKEINATEIBHBIA XapaKkTep JAaHHOTO TEHOTHUIIA 110
MOKa3aTeso UHEKCa MAaCCUBHOCTH, BBISBJICHHBII HAMU paHee.

Bnusuue nonmumopduzma bGH-Alul Ha pocT U pa3BUTHE KPYITHOTO POraToro CKOTa U3ydasind
u apyrue muccrmenosarenn. Tak, Hartatik T. et al. 6su10 ycraHoBneno, uro amtens bGH-AlulY
MOJIOXKUTEIIBHO aCCOLIMUPOBAH CO CPEIHECYTOUHBIM MPUPOCTOM KPYHMHOro poraroro ckora [14] B
pabote [TnaxTrokoBoit B.P. moka3zano, 4yTo B rpyrmie Ka3axckoi 6er0orosoBoil HOPOAb! C TEHOTUIIOM
bGH-AlulYY B ommmune or Tpymnm ¢ APYrMMH TEHOTHIIAMH HAGIIONAINCH GOJBIINE MOKA3ATElIH
KMBOM Macchl, MpeayOooiHOM, YOOIHON Macchl, a TakKe Macchl TYIIH, IPOIEHTAa MAKOTH B HEH,
yOoitHOro BbIXOJa 1 K03 dunrenta msicHoctu [15].

B wuccnenosannu Fedota O.M. et al. y abepamH-aHrycckoil mopoipl Oblia HaiineHa
MOJIOKUTEIbHAS KOPPEIIALHS bGH-Alul“-amens ¢ MOBBIMEHHON XUBONH Maccoil KUBOTHBIX npu
poxnaenunn [16]. B pabore Sedykh T.A. et al. Obruku repedopackoil, TUMY3UHCKOH W YepHO-
MEeCTPOM MOPOJ ¢ TEHOTUIIOM bGH-Alul"" umenu 3HaunrensHo Goiee BBICOKYIO JKHBYIO Maccy, a
TaKke aOCONIIOTHBIN M CpeIHECYTOYHBIH mpHupocT kuBoi Maccel [17]. Akcay A. et al. BoBce He
BBISIBIJTM CTATHCTHUYECKH 3HAYMMBIX Pa3IMYMi 10 JKUBOW Macce MEXIy TPYNIIaMH KpPYITHOTO
poraroro ckota ¢ renotunamu bGH-Alul"", bGH-Alul"Y u bGH-Alul"Y [18].

['eHOTHITBI, KOTOpBIE TIO OTIEIFHOCTH HE aCCOIMHUPOBAaHBI C TEMIIAMH POCTA, B IMAapHBIX
COYETAaHUSX MOTYT MPOSBIATH IOBBIIICHHBIM WM TOHMKEHHBIH, CTaTUCTUYECKH 3HAYMMBbI
dbenoTunmyeckuii dPGPEKT Mo CpaBHEHUIO ¢ OOIIEH BBIOOPKOW, MOATOMY B Hamield paboTe MBI
NPOBEJH OICHKY KoMIutekcHOro BiusiHus TeHoB DGH, bGHR u bIGF-1 Ha temmbl pocta KpymHOTO
poratoro CKOTa aHTyCCKOM TMOponbl. Mbl Tpeamnoaoxuivd, 4Yro (eHoTtunuueckuii 3 dexT
TCHETHYECKUX MapKEepOB MOXKET OKa3aThCs 0ojiee BBIPAKEHHBIM, €CJIM B T€HOTHIIE XKMBOTHOTO

LV
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OK&XYyTCS TEHETHYECKHE MapKephl, MoTeHuupyoomue 3¢pdext apyr apyra. llostomy mms
UCCIIEIOBAaHUsI HaMM OBLIM B3SIThl Takue TIeHbl, OCJIKOBbIE MPOMYKTHI KOTOPBIX SIBIISIOTCS
KJIFOYEBBIMM 3BEHBSIMU OJHOW I'yMOpaJIbHOM LIEIH, YY4aCTBYIOIIEH B IIPOLIECCAX POCTA U PA3BUTHUS

miekonuraronux (hGH, bGHR, bIGF-1).
B Ttabmune 4 mpuBeneHa XapaKTEPUCTHUKA IMHAMHUKH JKMBOH MacChl a0epHH-aHTYCCKOW
IOPO/JIbI C pa3HbIMU MapHBIMHU coueTanusMu renoB bGH, bGHR, bIGF-1.

Tabdauuma 4 — JXXuBas macca abepauH-aHTYCCKOM TMOPOJBI PA3IUYHBIX JTUIJIOTHIIOB T'€HOB
bGH, bGHR u bIGF-1, kr (M+m)

JunioTun
bGH- bGH- bGH- bGH- bGHR- o6
Bospact, | Alul**- Alult- AlulvV- Alul-- Sspl™- .
MecsTIeB bIGF-1- bIGF-1- | bIGF-1- bGHR- bIGF-1- B"I_ggga’
SnaBI™, | SnaBI®®, SnaBI®®, Sspl™Y, SnaBI®E, n=
n=11 n=9 n=15 n=20 n=33
6 170,8£2,8 | 170,8+2,8 | 170,9+2,4 | 161,8+2.4 | 161,8x2.1 | 165826
9 2224438 | 221,4+32 | 224,6+32 | 214,231 | 212,8+2,7 | 217,635
12 2725442 | 272,6+4,4 | 284,9+43 | 260,314,7 | 263,7+4,2 | 266,9+4,9
18 366,7+7,6 | 369,3+7,5 | 369,9+7,9 | 353,646,9 | 350,646,7 | 359,7+7,2
24 421,4+132 | 422,8+13,6 | 428,8+13,5 | 411,6+13,0 | 412,6+13,2 | 416,5+13,9

yCTaHOBJ'IeHO, 4TO I'PYHIIBI KUBOTHBIX a6epHHH-aHFYCCKOﬁ nopoanl ¢ AUINIIOTHUIIAMHA bGH-

Alul*~-bIGF-1-SnaBI**, bGH-Alul*"-bIGF-1-SnaBI®*® u bGH-Alul""-bIGF-1-SnaBI*® o6nananm
0ojee BBICOKMMHU IOKA3aTeIsIMH JKMBOM MAacChl MO OTHOIICHHUIO K CBEPCTHHUKAM C JIPYTUMU
IUIJIOTUIIAMHA M TI0 OTHOIIEHHWIO K o0mieil BeiOOpke. Tak, 1Mo JaHHOMY IMOKa3aTe0 TPYIIIEI C
mumiotunamu bGH-Alul*“-bIGF-1-SnaBI**, bGH-Alul*"-bIGF-1-SnaBI®® u bGH-Alul"’-bIGF-
1-SnaBI®® npeBbimamm 061y BEIGOPKY abepauH-aHIyCCKOM TTOPOIBI B BO3PACTE 6 MECSIEB Ha 5
kr (3,02%) u 5,1 kr (3,08%), 9 mecsmen - 4,8 xr (2,21%), 3,8 kr (1,75%) u 7 kr (3,22%), 12
MmecsieB - 5,6 kr (2,10%), 5,7 xr (2,14%) u 18 kr (6,74%), 18 mecsaueB - 7 kr (1,95%), 9,6 xr
(2,67%) u 10,2 xr (2,84%), 24 mecsna - 4,9 kr (1,18%), 6,3 xr (1,51%) u 12,3 kr (2,95%).

JKusorHbie abepauH-aHrycckoil mopoasl ¢ mumrotmmami  bGH-Alul"Y-bGHR-Sspl™Y u
bGHR-Sspl™-bIGF-1-SnaBI®®, maoGopor, oTIHYanKch OT CBOMX CBEPCTHHKOB M 00IIeil BEIGOPKH
HAaMMEHBIIICH KUBOW MacChl, HAuMHasl ¢ Bo3pacTa 6 MecsieB. Tak, pasnuuus y rpymnn bG H-Alul-Y-
bGHR-Sspl™ u bGHR-Sspl™-bIGF-1-SnaBI®® or o6meii BHOOPKH 1O TaHHOMY NpPHU3HAKY B
Bo3pacte 6 mecsneB coctaBisuid 4 kr (2,47%), 9 mecsueB — 3,4 kr (1,9%) u 4,8 xr (2,26%), 12
MmecsieB — 6,6 xr (2,53%) u 3,2 xr (1,21%), 18 mecsueB — 6,1 kr (1,72%) u 9,1 kr (2,59%), 24
mecsiia — 4,9 xr (1,19%) u 3,9 xr (0,94%).

Tabauua 5 — AGCOTIOTHBIN MPUPOCT KUBOM Macchl abepANH-aHTyCCKOM MOPOIbl Pa3InYHbBIX
mauriotunoB reHoB bGH, bGHR u bIGF-1, kr (M+m)

Jurmiotun
bGH- bGH- bGH- bGHR-
Mepnox, | Alul'- Alul“t- AlulV- :IGIT{, SsplFF- Ogma"
mecsues | DIGF-1- | DIGF-1- | bIGF-1- LGHR. bIGF-1- | "7 200"
SnaBI™, | SnaBI®®, SnaBI®&, sspl™ . n=20 SnaBI®E,
n=11 n=9 n=15 SPE = n=33
6-9 526+23 | 52,6128 | 53,7425 51,4422 51,0+2,2 51,820
9-12 | 50,1424 | 512435 | 60,3t25 46,142,4 48,9423 49,3428
12-18 | 942+40 | 96,7455 | 96,044,0 92,3+3,1 86,9+3,0 92,8+3,5
18-24 | 57,7444 | 575+2,7 | 59,9+2,0 54,0+1,8 56,0+1,8 56,942.8
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AHanmu3upysi JaHHbIE aOCOJIOTHOTO MPHUPOCTA, OBLIO BBISBICHO, YTO >KUBOTHBIC a0epIvH-
aHrycckoif mopos! ¢ aumtorunamu bGH-Alul""-bIGF-1-SnaBI**, bGH-Alul“"-bIGF-1-SnaBI®® u
bGH-AlulYV-bIGF-1-SnaBI®® umenu MPEUMYIIECTBO HAJ IPYTMMHU TPYIIaMHi U OOIIel BHIOOPKOI
10 JaHHOMY Npu3HaKy. Tak, pa3HHUIa 110 a0COIIOTHOMY MPHUPOCTY y Ipymm ¢ aurioTunamu bGH-
Alul*“-bIGF-1-SnaBI**, bGH-Alul"*-bIGF-1-SnaBI®® u bGH-Alul""-bIGF-1-SnaBI®® ¢ obmeit
BEIOOpPKOI B iepuoa 6-9 mecsimes cocrasisuia 0,8 kr (1,54%) u 1,9 xr (3,67%), 9-12 mecsies — 0,8
kr (1,62%), 1,9 xr (3,85%) u 11 kr (22,30%), 12-18 mecsueB — 1,4 kr (1,51%), 3,9 kr (4,20%) u 3,2
Kr (3,45%), 18-24 mecsiua — 0,8 kr (1,41%), 0,6 xr (1,05%) u 3 xr (5,27%), COOTBETCTBEHHO.

[pyrmmsl aGepauH-anrycckoit mopoast ¢ mumiorunamu bGH-Alul™Y-bGHR-Sspl™ u bGHR-
SsplT-bIGF-1-SnaBI®® oGnaganmn HaumMeHBIIMM abCOMIOTHBIM HPHPOCTOM IO CPABHEHHIO C
JIPYTUMU TpyIa u oOmeld BhIOOpKOM. Paszmuuus y rpynm ¢ AWIUIOTHIIAMH bGH-Alul"Y-bGHR-
Sspl™ u bGHR-Sspl™-bIGF-1-SnaBI®® ot 06wweii BBIGOpPKH COCTABISIM B HEPHOL 6-9 MECSIIEB —
0,4 xr (0,78%) n 0,8 xr (1,57%), 9-12 mecsieB — 3,2 kr (6,94%) u 0,4 xr (0,82%), 12-18 mecsieB —
0,5 xr (0,54%) u 5,9 kr (6,79%), 18-24 mecsaua — 2,9 xr (5,37%) u 0,9 kr (1,61%), cCOOTBETCTBEHHO.

[To maHHBIM TaONMIBI 6 BUIHO, YTO >KUBOTHBIC a0CpAMH-aHTYCCKOH TOPOJbI JUILIOTUIIOB
bGH-Alul"“-bIGF-1-SnaBI**, bGH-Alul*“-bIGF-1-SnaBI*®* u bGH-Alul"V-bIGF-1-SnaBI®®
XapaKTePU30BATUCH 00JIee BRICOKUMHU 3HAYCHHS CPEIHECYTOYHOIO MPUPOCTA B OTIMYHE OT APYTHX
TPy, a TaKXKe OT 0bIIeH BBIGOPKH. Tak, mpemMyliecTBo rpymm ¢ gumuotumamu bGH-Alult-
bIGF-1-SnaBI**, bGH-Alul*"-bIGF-1-SnaBI®® u bGH-Alul"V-bIGF-1-SnaBI®® wan o6meii
BEIOOPKOW B BO3pacTHOU mepuop 6-9 mecseB cocrapnsuio 7,1 r (1,23%), 19,4 r (3,36%), 9-12
MmecseB — 9,4 1 (1,72%), 21,7 1 (3,97%) u 122,8 t (22,44%), 12-18 mecseB — 7,8 r (1,51%), 21,7 r
(4,21%) u 17,8 T (3,45%), 18-24 mecsua — 4,6 v (1,46%), 3,5 r (1,11%) u 22,1 t (7,00%),
COOTBETCTBEHHO.

Tadauma 6 — CpeaHecyTOUHBIA TPUPOCT KUBOW MacCChl a0epAMH-AaHTYCCKOW TMOPOIBI
a3muuHbIX JumIotunoB renos bGH, bGHR u bIGF-1, r (M+m)

Junnotun
bGH-AlUI"- [bGH-AluI*--|  PCH- v | DbGHR- Obmas
[epuon, Alul” - |bGH-Alul-"- FF
MECHLIER bIGF-1- bIGF-1- bIGE-1- bGHR- Sspl" -bIGF-| BrIOOpKa,
1 SnaBI™*, SnaBIBE, rd =Rl 1-SnaBI®B, n=200
_ _ SnaBI"", |Sspl"", n=20 -
n=11 n=9 — n=33
n=15
6-9 584,4+14,9 | 584,4+19,6 | 596,7+16,6 | 571,1+13.2 | 566,7+13,1 | 577,3+10,6
9-12 556,6+15,7 | 568,9+39,3 | 670,0=17,1 | 512.2+16,1 | 543,3+36,7 | 547,2+11,5
12-18 523,3+10,9 | 537,2430,6 | 533,3+12,7 | 512,8+11,5 | 482,7+16,9 | 515,5+12,9
18-24 320,5+24,3 | 319,4+15,1 | 338,0+11,1 | 300,0£10,1 | 311,1+10,2 | 315,9+13.3

['pymnmel AUMIOTUIIOBR bGH-AIuI"V-bGHR-SSpIFY 5 bGHR-SspIFF-bIGF-l-SnaBIBB o0mamanu
HAaUMEHBIIMM CpPEIHECYTOUYHBIM MPHUPOCTOM IO CpaBHEHUIO C oOuiel BbIOOpKOW abepauH-
aHTyCcCKOil moposbl. Tak, pasHMIA IO JAHHOMY MPH3HAKY y Tpymm ¢ mumuioramamu bGH-Alul™Y-
bGHR-Sspl™ 1 bGHR-Sspl™-bIGF-1-SnaBI®® 1 o6meii BeIGOpKOiT B 6-9 Mecsies paBHSUIOCH 6,2 T
(1,09%) u 10,6 T (1,87%), 9-12 mecsieB — 35,0 r (6,84%) u 3,9 r (0,72%), 12-18 mecsimeB — 2,7 T
(0,53%) u 32,8 T (6,79%), 18-24 mecsma — 15,9 r (5,30%) u 4,8 r (1,54%).

[Tonmy4yeHHbIe pe3ynbTaThl TMOATBEPXKIAIOT IMOJNyYSHHBIE paHee NaHHBIE O TOJOKHTEITBHOM
accolMaluy C MSCHOM NPOAYKTUBHOCTBIO a6eE,Z[I/IH-aHFyCCKOI7I nopozas! aumiotunos bGH-Alul---
bIGF-1-SnaBI**, bGH-Alul""-bIGF-1-SnaBI®®, bGH-Alul"V-bIGF-1-SnaBI®®, u o normxarommux
mumrotunax bGH-Alul-Y-bGHR-Sspl™ u bGHR-Sspl™-bIGF-1-SnaBI®®.

CpaBHHTH HAIllM PE3YNIBTATHl C PE3yJIbTaTaMU APYTUX HCCIEAOBATENCH HE MPEIOCTaBISICTCS
BO3MOXXHBIM BBHUJY WX OTPaHHUYEHHOCTH. BONBIIMHCTBO pabOT TMOCBSIICHO HCCICIOBAHUSM
BIIMSIHUSI KOMITJIEKCHBIX T€HOTUIIOB HA MOJIOYHYIO TPOYKTUBHOCTh M KauecTBO MoJioka [19, 20].

Pesynbrarhl, mONydeHHBIE HaMH 1O a0EpAUH-AaHTYCCKOW TIOpOJe, pacXomsTcs C
pe3yibTaTaMu, MOJYyYEHHBIMU IS ayJIMEKOJIbCKOM M Ka3axCKoW OemoronoBoii mopoja. Tak, B

26



I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Ne3 (95) 2022, ISSN 2304-3334

JaHHOW paboTe MapKepoM IOBBIIICHHOW COUTOCTH Yy aOepIMH-aHTYCCKUX XHBOTHBIX SIBIISIETCS
mumtotunn bGH-Alul“"-bIGF-1-SnaBI**, MmapkepoM HOBBILIEHHOI >KHBOI Macchl aGepiuH-
AHT'yCCKHX KUBOTHBIX - gummiotu hGH-AlulYV-bIGF-1-SnaBI®. Panee sxe Hamu GbUTH BBISBICHSBI
munnotunsl bGH-Alul-bIGF-1-SnaBI™*, bGH-AIuIL"-bIGF-l-SnaBIBB, MOHMKAOIIUE KUBYIO
maccy, u gumwtotunel  bGH-Alul“V-bIGF-1-SnaBI*®  u  bGH-Alul-Y-bIGF-1-SnaBI®®,
MOBBINIAIONINE KUBYIO MAcCy XHBOTHBIX. ACCOIMAIUS JUTUIOTHIIOB C MSCHOHM MPOTYKTUBHOCTBIO
ayJIMEKOJBCKOTO M Ka3aXCKOro OEJIOroJIOBOr0 CKOTa, B CTPYKTYPY KOTOPBIX BXOAUT reHotun bGH-
Alul", BbisiBiIeHa He GbLIa BBH/LY TOTO, 9TO JAHHBI F€HOTHII BCTPEUANCs peaKo [6].

Takum 00pa3oM, CyIIECTBYET psii OTpaHHUYCHHH, MPEMATCTBYIOMIMX HPSIMOW TPAaHCISIHUN
nHpOpMaIIMH, TTOTYYCHHON Ha OJHOM MOPOJE B CENEKIIMOHHBIC MPOTPAMMBI C YYACTHEM JIPYTHX
nopoJ. JTO CBSI3aHO C TeM, 4TO 000 TeH paboTaer Ha (oHE BCEeH COBOKYIHOCTH T'€HOB
OpraHu3Ma M MX MOJMMOP(HBIX BAPUAHTOB, M MOJIUMOP(HU3M, IPEANOYTUTEIHHBINA Ha (POHE OAHOTO
TeHOMa MOXKET OKa3aThCs HEHUTPAIbHBIM MIIM HEXelaTeIbHbIM Ha (OoHE paboThl IPyroro reHoma.
OjiHa ¥ Ta e Mopo/ia B XO/I¢ JIOKAIbHOW CEJICKIIUU Ha ONPEICICHHON TEPPUTOPHH aTallTHPYETCSI K
YCIIOBHSIM KJIMMaTa, KOPMOBO# 0a3e U 3a00JeBaHUSAM, PACIIPOCTPAHEHHBIM Ha JaHHOW TEPPUTOPHU
U TIpuoOpeTaeT CBOM OCOOCHHOCTH (U3UOJIOTHH, (eHOTHNA U TeHoTuna. ClieoBaTeIbHO, TaHHbIE
00 accouuanyy TOTO WM WHOTO MOJMMOP(HOTO reHa-KaHAuIaTa ¢ MPU3HAKaMU MPOyKTHBHOCTH
TpeOYIOT MPOBEICHHS JOTOJIHUTEIBHBIX WCCICAOBAHUH Ha TOMYJISIMH, B KOTOPOH MPOBOJUTCS
CEJIEKLIMOHHAs ITporpamma ¢ npumeHenueM aansoro JJHK-mapkepa.

Buvieoown

[Ipoananu3upoBan pocT aOEpAMH-aHTYCCKOW  IMOpPOABI C  pPasHBIMH  TE€HOTHIIAMHU
noaumopduzmoB renoB bGH, bGHR, bIGF-1, a Take uX mapHbBIMA COYETAHUSIMH:

1. YV rpynnsl abepInMH-aHTYCCKOW TOPOABI C TEHOTHIIOM, IOHIIKAIONUM MSCHYIO
IPOAYKTUBHOCTh DG H-AIuILV, HaOII0JATMCh TaKXKE MOHMKEHHBIE TEMIIbI POCTa IO OTHOIICHUIO K
obmeii BeIOOpKe. CiieoBaTeNbHO, A a0SpIHMH-aHTYCCKOW TOPOJBl HEXKENIATENbHBIM SIBISICTCS
rerorun bGH-Alul.

2. YV a0epauH-aHTYCCKOTO CKOTa C JWIUIOTHIIAMH, MOBBIIIAIONIMMHA TIPU3HAKK MSCHOU
MPOAYKTUBHOCTH OTHOCHTEJBHO OOIIeiH BLI60§)KI/I bGH-Alul*"-bIGF-1-SnaBI**, bGH-Alul‘t-
bIGF-1-SnaBI®® 1 bGH-AlulVV-bIGF-1-SnaBI®®, na6monaercs TakKe MOBBILICHHE TEMIIOB POCTA.
A TpyNIBI ¢ AUIIOTUTIAMA bGH-AIuI"V-bGHR-SspIFY 5 bGHR-SspIFF-bIGF-l-SnaBIBB obnazanu
HAaMMEHBIIMMHU JKABOM Maccoi, aOCONIOTHBIM U CPEIHECYTOYHBIM NMPHUPOCTaMH 10 CPABHEHUIO C
JAPYTUMHU IpyTIaMu U o011el BEIOOPKOIA.

Takum oOpa3oMm, TeHOTHUIIBI M JWIUIOTUIIBI, OKa3bIBAIOLME MOBBIIAIOMNNA d(dexT Ha
MOKa3aTely MSCHOM MPOAYKTUBHOCTH, MMENHU TMOJOXKHUTEIbHOE BIMSHHE Ha JAMHAMUKY >KUBOMN
Macchl W TOKa3aTesld aOCOJIOTHOTO M CPEIHECYTOYHOTO NMPHPOCTOB, M HAOOOPOT, TC€HOTHIIBI U
JTUTUIOTHIIBI, CBSI3aHHBIE C HU3KUMHU TMPOJYKTUBHBIMH KauyeCTBAMH KpPYIHOTO pPOTaToro CKoTa,
TakkKe OBUIM acCONMMPOBAaHBl C HAWMEHBIIMMH TEMIIAMH pOCTa; YTO IOATBEPXKAAET
11€J1eCO00Pa3HOCTh UCIIONB30BaHMS UX B KaY€CTBE T€HETUUECKIX MapKepOB.
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COMATOTPONTBIK KACKAJI TEH NOJUMOP®U3MIHIH IPI KAPA MAJIIBIH OCY
CHUTIATTAMACBHIMEH BAMJTAHBICHIH BAFAJIAY

Anoamna

Makanaga coMaroTponTbl KackaiaThiH TeHzaepi (ecy ropmonsl (DGH), ecy ropMoHBIHBIH
peuenropsl (DGHR) sxone mucymun Topizmi ecy daktopei-1 (DIGF-1) GoiibiHIna abepauH-aHTYC
TYKBIMBIHBIH ©CY IMHAMHUKACHIH 3ePTTEY HOTIKENepi OepiireH.

Kymbic A. baiitypcbiHoB aTeiHIarbl KocTaHail eHIpIIK YHUBEPCHUTETIHIH KOJJAaHOAIbI
OMOTEXHOJOTHS  FBUIBIMU-3E€PTTEY HHCTUTYTBIHBIH  MOJICKYJIaJBIK-TEHETUKAIBIK ~ 3EpTTeYiep
Oemiminze xxoHe JKoHrip xaH aTeiHAarbl baTeic KasakcTan arpapiblK-TeXHUKAIBIK YHUBEPCUTETIHIH
OMOTEXHOJIOTHSI JKOHE KYKINANbl aypyJap/bl 0anay 3epTxXaHachblHa >Kypri3uiefi. 3epTTey HbICAHbI
Kocranait o6nbicbinbiH  «CeBep Arpo-H» JKIIC-ne ecipineriH abepAHH-aHTYC TYKBIMBIHBIH
(N=200) ipi kapa mansl 60sa61. DGH-Alul, bGHR-Sspl »xone blGF-1-SnaBl monmumopdusmaepi
OoiipiHma >kanyapmapasiH reHotuntepi  [ITP-RFLP  omiciven anbikranael. ['eHotuntey
Hotmxkenepine coiikec bGH, bGHR, bIGF-1 renaepi OoiibiHIIa TE€HOTUNTEPI €CKEpEe OTHIPHII,
KaHyapyiap TONTapbl KYpBULAbI, COHJAi-aK oOJIapJblH TE€HOTUIITEPIHIH (JUIUIOTUOTEPiHIH)
KYTITACKaH KOMOWHAIMSUIAPBIH €CKEPEe OTBIPHII, JKaHyapiap TONTaphl KypbuULabl. Ipi Kapa MayasiH
Kenecigeir Oenrinepi 3eprrenai: 9, 12, 18 xoHe 24 alnbIKTarbl Tipi caiMak, aOCOTIOTTI >KOHE
opTallia TOYJIIKTIK eciMi.

AOGepauH-aHTyC TYKBIMIIBI >I<a}\1/yapnap To6bHaa bGH-AlUl---bIGF-1-SnaBI**, bGH-Alul“"-
bIGF-1-SnaBI®® sxome bGH-Alul"V-bIGF-1-SnaBI®® jummotnnrepi eH  Komaiimel  ekeHiri
aHBIKTAJIJIbl, OUTKEHI 0JIap 6CY KapKbIHBIHBIH KOFapblIaybIMeH OalIaHbICThI. AJIBIHFAH HOTIIKENEP
bGH-Alul"Y resoruminin, conmaii-ak bGH-Alul*Y-bGHR-Sspl™Y sxone bGHR-Sspl™-bIGF-1-
SnaBI®®  remotHnTepiHiH KOMOMHALMSIADBIHBI KAXKETCI3mirin kepceredi. Ochutaiima, et
OHIMJILTIT1HIH KOPCETKILITEpiHE oCep €TETIH NTeHOTUITEp MEH JUIIJIOTUIITED Tipl calMak, abCOIIOTTI
’KOHE opTallla TOYJIIKTIK 6Cy KOPCETKILITepiHe OH dcep eTTi, ajl KepiciHile, ipi Kapa MaJblH TOMEH
OHIMJIUTIK KacueTTepiMeH OalIaHbICThI TEHOTUIITEP MEH JHUIUIOTUIITED €H TOMEH 6CY KapKbIHBIMECH
OaiiaHpICTBl OONBI; OyJI OJapAbl TeHETUKAIbIK MapKep peTiHAe KOJJaHYIbIH HBICAHbUIBIFbIH
pacTaisl.

Kinm ce30ep: abepanuH-aHTyC TYKBIMBI, Tipl cajiMak, aOCOIIOTTI ©cy, opTalla TOYJIIKTIK ecy,
nojuMopdu3m, ecy ropmonbiHbiH TeHi (DGH), ecy ropmonbiabiH penentopibik reni (DGHR),
UHCYIHMH Topi3ai ecy dakropsinbiy reni-1 (DIGF-1).
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EVALUATION OF THE RELATIONSHIP OF POLYMORPHISMS OF SOMATOTROPIC
CASCADE GENES WITH THE GROWTH CHARACTERISTICS OF CATTLE

Abstract

The article presents the results of a study of the growth dynamics of the Aberdeen Angus
breed by the genes of the somatotropic cascade (growth hormone (bGH), growth hormone receptor
(bGHR) and insulin-like growth factor-1 (bIGF-1).

The work was carried out in the Department of Molecular Genetic Research of the Research
Institute of Applied Biotechnology of A. Baitursynov Kostanay Regional University and in the
laboratory of Biotechnology and Diagnostics of Infectious Diseases of Zhangir Khan West
Kazakhstan Agrarian Technical University. The object of the study was the animals of the
Aberdeen-Angus breed (n=200), bred in the «Cesep Arpo-H» LLP of the Kostanay region. Animal
genotypes by polymorphisms bGH-Alul, bGHR-Sspl, and bIGF-1-SnaBI were established by PCR-
RFLP. Based on the results of genotyping, groups of animals were formed taking into account the
genotypes of the bGH, bGHR, bIGF-1 genes, and groups of animals were formed taking into
account paired combinations of their genotypes (diplotypes). Signs were studied in cattle: live
weight at the ages of 9, 12, 18 and 24 months, absolute and average daily gains.

It was found that in the group of animals of the Aberdeen Angus breed, the diplotypes bGH-
Alul““-bIGF-1-SnaBI**, bGH-Alul""-bIGF-1-SnaBI®®, and bGH-AlulY'-bIGF-1-SnaBI®® are the
most preferred since they are associated with increased growth rates. The results obtained indicate
the undesirability of the bGH-Alul"Y genotype, as well as combinations of the bGH-Alul-Y-bGHR-
Sspl™Y, and bGHR-Sspl™-bIGF-1-SnaBI®® genotypes. Thus, genotypes and diplotypes that have an
increasing effect on meat productivity indicators had a positive effect on live weight, absolute and
average daily gains, and vice versa, genotypes and diplotypes associated with low productive
qualities of cattle were associated with the lowest growth rates; which confirms the expediency of
their use as genetic markers.

Key words: Aberdeen Angus breed, live weight, absolute gain, average daily gain,
polymorphism, growth hormone gene (bGH), growth hormone receptor gene (bGHR), insulin-like
growth factor-1 gene (bIGF-1).
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KOHTATUO3HASA DOKTUMA OBEII 1 KO3 B KABAXCTAHE
Anunomayus

TeMa Haquoro HCCIICAOBAaHUsA, ITIOCBAILICHA I/I3yLI€HI/IIO BHHBOOTH‘ICCKOP’I CI/ITyaI_[I/II/I 110
KOHTarno3HO# 3KTUMeE OBell U K03 B PecniyOnuke KazaxcraH.
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OCHOBHOH 11€TBI0 JTAHHOW PadOTHI, SBJISCTCS OMPECICHUE AMU300THYECKON CUTYalMH 10
KOHTAaruo3HOM SKTHUME MEJKHUX >KUBOTHBIX B HEKOTOpBIX perumonax PecnyOnuku Kazaxcran, a
TaK)Xe U3yYEHUE AMU300THYECKOr0 COCTOSHUA IO KOHTArMO3HOM 3KTUME OBEIl B IPYIUX CTpaHax
10 JAHHBIM UMEIOLIECS HAYYHOUN JIUTEPATYPBI.

[Ipu mpoBeneHNH AaHHON HAyYHO-KUCCIIEeI0BATEIbCKONW padOThl OBUIH UCTIOIb30BAaHBI METOIbI
Bu3yanu3aiuu (cOOp, aHajiW3 BETEPUHAPHBIX OTYETOB, HUTOTH PE3yJIbTATOB aHaJIn3a KpOBU
MEJIKOT0 pOraToro CKOTa 3a MocjielHue rojsl B uccienyembix peruonax PK), ncnonszosanu TP —
JTUArHOCTUKY, I ONPENCICHUS aHTUTENl y MepeOoJIeBIIMX KUBOTHBIX npumensuin MDA Ttect-
CUCTEMY, a TAK)XXE MPOBEJICHO ONPEIEICHUE SMU300TOJOTHUECKOT0 COCTOSHUSA 0 SKTUME OBELl U
KO3.

B npomecce mpoBeieHHS  Hay4yHO-HCCIEAOBATENbCKOW  pabOThl  OBLJIO  MPOBEACHO
(GbOopMUPOBaHHE DSMHU300THYECKUX CIUHUIl, 30HUPOBAHWE, PETUOHAIW3ALUS ¥ BH3YyaIH3aIUsI
PE3yNbTaTOB B HCCIeAyeMbIX peruoHax Pecnyonuku Kazaxcran.

B pesynbTaTe mnpoBeneHHONW Hay4YyHO-MCCIIENOBATEILCKOW pabOThl ObulM ompeneneHsl 4
HEeONIaronoy4HbIX PETHOHOB IO KOHTAarMO3HOM SKTHME OBell U K03 3a 2021 roa: AKTIOOMHCKaS,
Typkecranckas, KamObuickass 1 AJIMaTUHCKas 00acTy, a mpuieraromue oonactu u paiionsl PK
MMEIOT CTaTyC 30Hbl CPEJAHEH CTENEeHM pUCKA [0 KOHTArMO3HOM SKTHME OBEL: 3TO 3amajHo-
Ka3zaxcranckas, Manrucrayckas, Kycranaiickas, Kei3puiopanackas, Kaparanauackas u Bocrouno-
Kazaxcranckas obnactu.

Kntouegvie cnoea: rxommacuosuas sKkmuma, — NYCMYAE3HbIl O0epMamum, KOHMASUO3HO-
NYCMYILe3HblU CIOMAmMum, NyCmyad, 6U3yaiu3ayus, 8Upyc

BBenenne

KonTtarnosznas sxtuma — 3T0 HMH(EKIHOHHAs O0O0JIe3Hb, IPU KOTOPOW OOpa3yroTCs Y3EJIKH
(mamysiel), MyCTYJIBI M BE3UKYJbl Ha KOXE T'y0 W Ha CIM3UCTOM OOO0JIOYKE POTOBOW IOJIOCTH.
bonesns nepenaercs 4enoBexy.

JleranpHbIi ucxox cpenu osel cocraBiseT 5-10%, cpenu Araat - 10 90%. MukyOannoHHbIN
NepUOJT KOHTaruo3HOM SKTHUMBI OBELl U K03 uTcs 6-8 cyTok. [IpuunHOil BOSHUKHOBEHUS 00JI€3HU
ABIIETCS - BUpYyC U3 pona Poxviridae, Haxoas1uiicss B COAEPKUMOM BE3UKYJT U HaIyl.

VcTouHrKOM BO30yIUTENsT KOHTarMO3HOW SKTUMBI OBELl U KO3 SBJISIIOTCS OOJbHBIE MM YK€
nepe0oJIeBIINE KUBOTHBIE, KOTOPBIE BBIJEISAIOT BUPYC BO BHEIIHIOI CPELy Yepe3 BBIJACICHUS U3
pPOTOBOM MOJOCTH (OBLUEMATKH 3apakaloTCsi OT ATHAT, MPU KOPMIIEHHM) WIM C OTMABIIMMHU
KOpOYKaMu, cTpynbsiMH. NH(DEKINI NpoOHUKaAEeT TakKe 4epe3 paHbl pOTOBOM MOJIOCTH.

Bupyc BecbMa ycTONMYMB K BBICYIIMBAHHIO. B CTpyNbsAX BHpPYC COXpaHSA€T MaTOr€HHOCTh
no 15 ner, B TSKENbIX YCIOBHUSIX B CyXOoM cTpyme - B TedeHue 4 ner. KynbTypanbHblii
TMO(UIM3UPOBAHHBINA BUPYC B amIynax Ooiiee 5 nieT.

B JKMBOTHOBOAYECKHMX oOyarax BHUPYC COXpaHS€T CBOIO aKTUBHOCTh Oosee 3 JieT, Ha
NacTOUIIHBIX PACTEHUSIX U CKOIIEHHOH Tpase - 10 300 nHeil, Ha MOBEepXHOCTH U B HaBo3e - 10 200
JHEW U Ha TyOrHe MoBepXHOCTH mouBbI 10 20 cM - 10 100 aweit [1].

Bupyc »KTUMBI YyBCTBUTENEH K BBICOKOH Temmeparype. IlornGaer mnpu mNOBBILIEHUH
temrepatypsl A0 + 60-65°C. Crnenududeckue cpencTna JedeHus He pa3paboTaHBbI.

[IpodunakTuka naHHOrO 3a00JIEBaHUS 3aKJIIOYAETCS B MPOBEACHUU BAaKI[MHALUU MEJIKOTO
poraToro ckota. B Teuenue 2 et He peKOMEHAYeTCs HCIOIb30BaTh 3apa’keHHbIE AcTOUIIA.

VYuuTbiBas  BBINIEHU3JIOKEHHOE  IMOCTaBJI€HA  LE€Ib  W3YYUTh  SIU300TOJIOIMUYECKYIO
XapaKTepUCTHKY TEPPUTOPUU HEKOTOpbIX obnacteit PK 1o KOHTarmo3HoMy MycCTYJ€3HOMY
JNepMaTUTy (IKTUMA) OBELL.

B mocnennee Bpems Bupyc KIIJ[ craHoBHTCS OOBEKTOM TMOBBIIIIEHHOTO BHUMAHHS Kak
BO30Y/AUTEINb, BBI3BIBAIOLINI 3a00I€BaHNE HE TOJIBKO Y OBEILl M KO3, HO M y uenoBeka [ 1-8]. Onnaxko,
YUUTBIBas] PACHIMPSIONINECS TOPTOBO-3KOHOMHYECKHE U APYTUe CBS3U € 3apYOECKHBIMH CTpaHaMH,
CYIIECTBYET yrpo3a 3aHOCa U PACIPOCTPAHEHHUs 3TOI 0OJIE3HH B HAIIEH CTpaHe.

JlyqmiiM METOJOM OKpalllMBaHUS DJIEMEHTAPHBIX TeJel CUUTAIOT METOJ cepeOpeHus Mo
Mopo3oBy. B 3ToM ciyyae mpu MUKPOCKONHMH OOHApYKMBAIOT MEJKHE OKpYIJble 00Opa3oBaHUs
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YEpHOIr'o 1IBETa, PacHoJIOKEHHBbIE MOOJAMHOYKE WM B BHJIE€ CKOIUIEHUH. Pazmep aneMeHTapHBIX
tenery 0,2-0,3 MxMm. Bupyc umeer ¢GopMy KOPOTKHX TMMaJlOYeK C 3aKPYTJICHHBIMH KOHIIAMH,
pazmepom okoiio 250 HM.

Anturennas crpykrypa KII/ e nsydena.

MexaHu3M UIMMYHHUTETA MPOTUB SKTUMbI HEJJOCTATOYHO U3y4YeH. BBIBAIOT Cllydan TOBTOPHOTO
3apakeHus. 3abojeBaHME 300HO3HOE, OT KO3 M OBEIl IepeaaeTcs JoAsM. boiie3Hb moimydyuna
LIMPOKOE pacIpoCTpaHEeHue Mo BceMy Mupy. IIpakTuuecku Be3fe, rae €cTh OBLBI U KO3bl, €CTh
JKTHUMA.

[TaTonoroaHoTOMU4YeCKHe M3MEHEHHs] OOHAPYKHMBAIOTCS B CIM3UCTBIX O0OJIOYKAX POTOBOM
noyioctTu. PervonapHble, MOJYETIOCTHBIE U 3arJIOTOYHBbIC JTUMQOY3/Ibl yBEJIWYEHBl Ha pa3pe3e U
MMEIOT CEpO-KOPUYHEBBIM LBET. B IeueHu, MUOKapAe M IOYKAX BUJHBI IPU3HAKU 3EPHUCTOU H
KHUPOBOHM uCTpoduu. Y MHOTUX >KUBOTHBIX HApsiAy C 3TUM BBISIBISIETCS] NMPU3HAKU BOCHAJICHUS
CITU3UCTON 00O0JIOUKH JKEIYI0YHO-KUIIEYHOTO TPAKTa /Chluyra U KUIIeYHUKa/. B JIerkux BbIipakeHO
3aCTOITHOE TOJHOKPOBHE M TMPHU3HAKH KaTapalbHON OpoHxomHeBMOHHUH. [Ipu rucroiormueckom
UCCIIEIOBAaHUM B DJMMJIEPMHUCE HAXOIAT PETUKYJSIPHYIO JEreHepali0 U BHYTPUKIIETOUHBIE
BKJIIOUEHUS, JICHKOLMTAPHYIO MH(IIBTPAIHIO, IEPEIOIIHEHNE COCYAOB, CKOIIEHUE THCTUOIUTOB,
TUMQOIUTOB W monuOnacToB. Ilpm SIEKTPOHHOH MHMKPOCKONMH METOJIOM HEraTUBHOTO
KOHTPACTUPOBAHUS OOHAPYKMBAIOTCS: YaCTHUIIBI OBaIbHOM (hopmbl, pazmepom 260x160 HM, uTO
XapaKTEepPHO ISl TapOIIOKCBUPYCOB.

Opmnako, Umitzhanov M., Musaeva A.K., Abishov A.A., Zhamansarin T.M., Omarbekova
U.Zh.,Turuspatva Sh.Zh., Siyabekov S.T. cumraior, 49T0 TOKCHYECKOE [EHCTBHE HEKOTOPHIX
XUMHUYECKHUX BEIIECTB MOYKET HETaTUBHO CKA3aThCA HAa OPraHM3ME B3POCIBIX M MOJOJBIX OBELl C
MOCJEAYIOIUM  CHWKEHHUE PE3UCTEHTHOCTH OpraHu3Ma, 4YTO CIOCOOCTBYET 3apa)KCHHUIO
MH(EKIMOHHBIMU 3a00JIEBaHUSMHU, B YaCTHOCTH, KOHTAarno3HOM MyCTYJIEe3HOM SKTUMOI oBer [9].

Memoowvt u mamepuavl

JlnarHo3 CTaBUTCSI Ha OCHOBE KJIMHUYECKUX TMpPU3HAKOB. IIpy  SBHBIX KIMHUYECKHUX
npu3HakoB 3aboneBanust nposoawau I[ILIP ananmu3 u3 cockoba. Ilpu mocraHoBKe IuarsHosa
YUUTBHIBAIM  SMU300TOJIOTHYECKHUE TaHHBIE, KIMHUYECKUE TIPU3HAKU U PEe3yIbTaThl J1ab0PaTOPHBIX
uccnenoBanuii. M3 SMM300TONOTHYECKUX JIAHHBIX Mbl YYUTBIBAIM BBICOKYIO KOHTarho3HOCTh
3a0oneBanus. OCHOBHBIMH CpPEICTBAMHU JMATHOCTUKH SBISIOTCS MHUKPOCKOMHS CBETOBas,
AJIEKTPOHHAs W Ha ceroaHsmHuid JeHb [I[P-nmuarHoctvka, a juisi OmnpenesieHUs aHTUTEN B
CBIBOPOTKE y nepedoneBmux open mpuMmensiu MDA tect-cuctemy.

B xo3ssiicTBax, rae 0o0Jie3Hb PETHCTPUPYIOT BIEPBHIE, OHA MOPAXXA€T MHOTUX >KUBOTHBIX
HE3aBHCUMO OT HX MOpoAsl M moja. SrHsta (mo 25-AHEBHOTO BoO3pacTa), mnepedoseBiIre
KOHTaruo3HOM 3KTHUMOMH, MPUOOpPETaIoT cHenu(pUUecKyl0 YCTOWYMBOCTh (Ha Mec). KimHnueckum
MPU3HAKOM, MMEIOIIUM JIHAarHOCTHMYECKOE 3HAYEHUE, CIYXKHUT MOPAKEHUE CIU3UCTON O00O0I0UYKH
pOTOBOM TMOJOCTH H KOXHM TyO. Ilpw TImarenbHOM HCCIEAOBaHUU OOJBHBIX KHBOTHBIX
OOHApYKHUBAIOT JINOO ApO3uH, JHOO MYy3bIPbKH, a HA PA3NWYHBIX Y4acTKaX TOJOBHI M TYJIOBHUIIA
BE3UKYJIBI U TTYCTYJIBI.

JIaGopaTopHble HMCCIIEOBaHUS MPOBOAAT B OCHOBHOM C IOMOIIBIO METOJOB 3JIEKTPOHHOM
Mukpokormu, moctaHoBku PCK u OwonpoObl Ha YyBCTBUTEIBHBIX J>KHBOTHBIX (STHATAX WIH
ko3msaTtax). Hekoropele wuccnenoBarenu auarHo3 Ha KIIJI moarBepkganu  IaHHBIMU
MMMYHOTHCTOXUMHUHU, PEAKIIUU HENPSIMOM UMMYHO(IIOOPECICHIIMM ¢ TPAaHCMUCCHOHHOM
ANEKTPOHHOW MHKpockonuu. Ha koHeuyHOM »Tame BO30yauTeNnb OONE3HU HIASHTH(PHUIMPOBAIH,
ucnions3ys [1P u mocnenoBaTenbHOCTh TEHOB MaKOPHBIX 00osoueuHbiXx OenkoB (ORFV 01144).
HaubGonee s¢dexktuBHas MeToauKa J1aOOPATOPHOTO TOJATBEPKICHHUS STOM OOJE3HU cOoveTaHhe
AJIEKTPOHHOW MHUKpockonuu, Tuctosorun u IIIP. Bmecte ¢ TeM, B HEKOTOPBIX Ciyyasx,
BCJIC/ICTBUE CXOJHBIX KJIMHMYECKUX TPOSIBICHUN, 3a00JeBaHUE MOXKHO CHYyTaTh C JPYTUMHU
MH(DEKIHUSIMHU.

Jlis BBIIENeHUs BHpyca OepyT KOPOYKH, CTPYIbs, MOPAKECHHBIE YYaCTKU U3 CIH3UCTBIX
o0oyiouek (MHOTAA W3 JIETKMX) M TOTOBSAT Ha ¢usnonoruyeckom pactBope 10%-10 cycneH3uro.
SAraar  3-6-MecsYHOro  BO3pacTa 3apakalOT IMyTeM HAHECeHHWsl JITOW CYCHEH3WH Ha
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CKapu(HUIIMPOBaHHBIC YYaCTKM KOXKHOTO TMOKpOBa T'y0, maxa, BHYTPEHHEW IMOBEPXHOCTH Oefep.
UYepe3 2-4 nHs HA MecTe MH(QUUMPOBAHUS HAYMHACT Pa3BUBATHCA MATOJIOTWYECKHN MPOIECC C
XapaKTepHBbIMU JI1 KOHTaruo3HOW SKTUMBI KIIMHUYECKHUMH IpPOSBICHUSAMU. B kadecTtBe 00BeKTa
O6uonpoOBI, KPOME SITHAT, MOTYT OBITh MCHOJB30BAaHBI KOWIKU. [ 3apakeHUs] KyJIbTYpbl KIETOK
oepyT 0,2 MJI UCTIBITYEMOM CYCTICH3MHM KaXKJI0H MPOOBI M BHOCAT HE MEHee 4eM B 4 MPOOUPKHU C
KYJIbTYPOH KJIETOK I104YEK, CEMEHHUKOB WJIM UIUTOBUHON HKEJIE3bl SATHST.

30HUPOBAHUS u peruoHanuzanuio Tepputopun PK 1o cremeHum HampsbKEeHHOCTH
SMU300TUYECKON CUTYyallMH IO KOHTAarMO3HOMY IIyCTYJIE3HOMY JAE€pMaTUTY (PKTHMa) OBELl Ipo-
BOJMTCS IO CIIEHHUATbHON METOIUKE.

Pucynok 1 - ®oTo KIMHUYECKH OOJIBHBIX IKTUMOM OBEI]

Jlia mpoBeeHUs] 30HMPOBAHUS W PETHOHAIM3AIMN HUCCIEIyeMbIX TEPPUTOPUN HAMU ObLIT
npoBesieH oTOOp MpoO (copepKUMoe IYCTYIN, ChIBOPOTKHM KpPOBHM) Y OBEIl JJIS IMOCTeNyroIei
nuarHoctuku metonamu (Mopososa, UDA, I11IP).

30HMpPOBaHME U peruoHanu3anuio tepputopun PK, mpoBoamnn B COOTBETCTBUU C METOJIaMHU
(JIeGenena «Permonanuzaiusi mo 3apa3HbIM 00Jie3HSIM KUBOTHBIX» CtaBpomnons, 2021.-300 c.).

Pezynomamel u oocysymcoenue

B namux uccnenoBanusx ObUIH UCTIOIB30BAHBI MATEPHAIBI OT OOJIBHBIX OBEIl (PUCYHOK 1).

buonoruueckue o00pa3lpl MPEACTaBISUIM COOOM mamyiabl  OONBHBIX HKTUMOM OBEIN C
BBIPKEHHOW KJIMHUYECKOW (opMOil / mamyne3HO-IyCTYJIEe3HbIM MOpakeHHEM B 00JIaCTH  KOXHU
ry06/.

ITpu ouenke konmuuyectBa HK / HykJIeMHOBBIX KHCIOT/ B IpoOe 00pa3loB yCTAHOBJIEHO, YTO
konudectBO HK B momydeHnplx oOpasmax mnpeBbimanio 50 Hr/mkia, mostomy mius [P
UCTIOJIB30BaJIM He OoJiee 2 MK oOpasia (Tabmuna 1).

Taﬁ.lmua 1- COI[ep)KaHI/IC HYKJICMHOBBIX KUCJIOT B UCCJIICAYCMBIX OMOJOTHYECKUX 06pa3uax

Ne ’KuBoTtHOE KonmdaecTBo HyKIENHOBBIX KHUCIIOT, HI/MKJI

n/n

AnmMatuHCKast o0sacTh, PaiibiMOexckuii paiion, JKaMOBIIICKHI cenbCKuii OKpyr, ceno «KapaTtoran» yactHoe
moiBopke Merien6aeBa H.

1 NeKZB299659348 77
2 NeKZB299659334 86
3 NeKZB299659341 93
4 NeKZB299659347 101
5 NeKZB206745533 100
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[Tponomxenne Tabnuib 1

Typkecranckas obsmacts, baiinnbexkckuii parios, k/x «burazapos T»
1 No KZX275486930 67
2 No KZX275487094 150
3 No KZX275486983 79
4 No KZX275486976 93
5 No KZX275486909 78
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Pucynok 2 - Pesynprats! ananusa L{IIP B peaibHOM BpeMeHM Ha HaJIM4YKME TIOKCBUPYCOB B
uccieayeMbix oopasnax: A — mukdi [P nmpu nerekium napanokceupyca, b — nuxo TP npu
JETEKIIU OPTOIIOKCBUPYCOB.
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[IIIP B pexunmMe peaibHOTO BPEMEHH.

Ycranosneno, uro IIIP B peanmbHOM BpeMeHHM IIOKa3ajga HaJIW4ude IIOKCBUPYCa B
uccaeayeMbix oopasmax (Tabauna 2) OgHako oOpasipl cpearupoBajId Ha IpaiMepsl Kak OpTO TakK U
MapanoKCHPYCOB.

Ta6auna 2 - Conepanue MOKCBUPYCOB B HCCIIEAYEMbIX 00pa3iax

Neri/m JKusotHoe KonuuecTBo 1IUKI0B Konmuuectro nukios LITP
HIIP ¢ mpaitmepamu k ¢ mpaiiMepaMu K
MaparnoKCBUPYCOB OPTOTIOKCBHPYCOB
AnmaruHCcKast 001acTb, PaiteiMOexckuii paiion, XKamObUICKHi cenbCKuil OKpyT, ceno «Kaparoram»
JacTHoe moaBopbe Memenbaesa H.
1 NeKZB299659348 28,16 35,04
2 NeK7ZB299659334 29,13 32,66
3 NeKZB299659341 28 33,38
4 NeKZB299659347 29 33,03
5 NeKZB206745533 - -
Typkecranckas obnacTs, baliqndekckuii paitoH, k/x «bunazapos T»
1 Ne KZX275486930 28,4 33,04
2 Ne KZX275487094 29 32,3
3 Ne KZX275486983 27,99 31,67
4 Ne KZX275486976 28,51 30,3
5 Ne KZX275486909 - -

AHanu3 KpuBOM IJIaBJIEHUS NOATBEPAMII, YTO, CKOpEe BCEro, B HCCIEAyeMbIX o0Opaslax
IIPUCYTCTBYET HYKJIIEMHOBAsl KMCIJIOTA IIapallOKCBUPYCOB, a HAJIMYHME OPTONOKCBHUPYCOB SIBISAETCA
Hecneuu(pUYHbIM U3-3a AETEKIUN HECKOJIBKUX LIENEBbIX ()ParMEHTOB HYKJIEHHOBBIX KUCIIOT.
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Pucynok 3 - Ananu3z kpuBoii minasienus npu noctanoske [P B peanbHOM BpemeHu Ha
HaJm4Me napanokcBupyca: A - Hecnenmduueckue pparmMeHTsl ¢ mpaiitMepaMi Ha OPTONOKCHUPYCHI,
b - Yetkuii ¢pparMeHT ¢ npaiimepamu Ha napamnokc BUpychl, B - OtcyTcTBue ¢parmMeHTOB
HYKJIEMHOBBIX KHCJIOT B OTPULATEIbHOM KOHTPOJIBHOM 00pasLe

Takum o6pazom, [I[IP B peanbHOM BpeMeHM I[OKa3aja HaJM4Me [1apaloKCBUpyca B
UCCIIeyeMbIX 00pa3lax, HO JaBaja HeCHelH(pHUEcCKhue Peaklud Ha HaJMYue OPTOIMOKBHUPYCOB

B nanpHeWIMX HCCIENOBaHUSAX MBI ONpPENENSUIM Haluyhe crenupuyeckux (parMeHToB
MaparoKBUPYyCOB MeTojoM dyekTpodopesa mocie [IP. VYcraHoBieHO, 9TO B HCCIEAYEMBIX
oOpa3iax BBISBISIOTCA 1IE€JIEBbIE AMITUKOHBI MMAaparioKCBUPYCOB. A HaJM4Ue SBHBIX KIMHHUYECKUX
MIPU3HAKOB JOKAa3bIBAET, YTO B HCCIEAYEMBIX oOpa3uax MPUCYTCTBYET HYKJIEMHOBas KHCJIOTa
BUpyca SKTUMBI oBel (Tabmuna 3). CneBa mpaiiMepbl Ha Hajlu4ue MaparnokCBUpYyca, CIpaBa
OpTOIIOKCBHpYCa

Pucynok 4 - Dnexrpodoperpamma npoaykros [11[P Ha Hannume napanokcBupyca- BUpyca
SKTHUMBI OBELL.
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Tabauma 3 - Dnekrpodope3 aMIUTMKOHOB OWOJOTHYECKHX O0OpasloB Ha HaJIU4He
[1aparnoKCBUPYCOB
Ne/m | JKupoTtHoe ‘ AMIITMKOH
AnmatuHCcKas o0nacth, PaitbiMOekckmii paiioH, JKaMOBIUICKHIA CEBCKUI OKPYT, CEII0
«Kaparorany» yactHoe nonBopse Memen6aesa H.

1 NeKZB299659348 +++

2 NoKZB299659334 ++

3 NeKZB299659341 +++

4 NeKZB299659347 ++

5 NoKZB206745533 -

Typxecranckas obnactb, baiinnbexckuii paiion, k/x «bunazapos T»

1 No KZX275486930 ++

2 Ne KZX275487094 +++

3 No KZX275486983 ++

4 No KZX275486976 ++

5 Ne KZX275486909 -

B uccnenyembix o0pasiax npucyTCTBYeT HYKJIEMHOBAs KUCIIOTa IapaloKCBUpYca, KOTopas B
COBOKYITHOCTH C KJIMHUYECKON KapTUHOM 10Ka3bIBAET HAJIMYME BUPYCa DKTUMBI OBELL.

Nmeromuecs 3NM300THYECKHE KapThl IO KOHTAarMO3HOM JSKTUME OB€ll, KOTOpbIE Ha
CeTOJHAIIHUN JIeHb YCTapeld, TaK KakK 3MHU300THYECKas OOCTaHOBKAa IO BHUPYCaM €XKEroJHO
MEHSIETCS, 3TO OOBEKTHBHAsl peaJbHOCTh. HeEKOoTOpble CTATUCTUYECKHE JAaHHBIE I10Ka3bIBAIOT
TEHJEHIMI0 pocTa 3Toro 3abosieBanus Ha Teppuropuun PK. CrocoObl M METOABI PEryssipHOro
JUCTAHLIMOHHOTO 30HUPOBAHUS U COBPEMEHHBIE CIIOCOOBI 00€33apa’kKuBaHUs [IPU 3TOM BUPYCHOMN
0o0J1e3HU HE pa3paboTaHbI.

3HaueHue JAaHHOM Hay4YHO-TIPUKJIAJHOM paboThl A BETEpUHAPHOM JIE€ATEIbHOCTH
3aKJII0YaeTCs B HOBOM KOMIUIEKCHOM NOJX0jA€ Juid OOpbOBI € BHpycamMH - BO30YAMTENSIMHU
KOHTaruo3Hoi sKTUMBbI oBell B AnMaTuHcKol, XKamoObuickoit, Typkecranckoir 1 MaHrucrayckoil u
apyrux obnactsax PK, a umenso:

® DpEryJasipHbIi MOHUTOPHUHI, HEOIAromnojly4HONM TEpPpUTOPUM - MECTa BbIIaca MEJIKOro
poraroro cKora;

® COCTAaBJICHUE DIM300TUYECKOM DIIEKTPOHHOM KapThl, IO3BOJIAIOIIUN  OTCIEKHUBATH
JMHAMUKY paclpoCTpaHeHHs BO30YIUTENs] KOHTaruo3HOM SKTUMBI OBell AJIMaTHHCKOH,
XKamb6suickoit, Typkectanckoit 1 Manrucrayckoit u aqpyrux oonacrsax PK;

e MpoBelcHHE O00e33apaKUBaHMUs TEPPUTOPUH, HEOIAromnosyyHol TMpU KOHTaruo3HOH
JKTHUME OB€ll, HAIIPABJIEHHBIMU a3pO30JISIMHU.

[IpoBeneHHbIe HUCCIIEOBaHUS TO3BOJIMIN OINpeAeauTh 4 HeOJIaronojay4yHble PETHOHBI I10
KOHTaruo3Hoit sxrume oser 3a 2021 roxa. Oro AxkrtroOunckas, Typkecranckas, JKamObuickas u
Anmarunckas. [Ipuneratoniie obnactu u paiionsl PK oTHOCSTCS K 30He cpenHel CTeneHH pucKa
II0 KOHTarmo3HOM 3KTHMe oBell. JTo 3anaaHo-Kaszaxcranckas, Manrucrayckas, Kycranalickas,
Ko3puopnunckas, Kaparannunckast 1 Bocrouno-Kaszaxcranckas obmnactu. Takxke k cpeaHei 30He
pHCKa OTHOCSTCA coceiHue cTpanbl - Poccusi, TypkmeHncran, Y30ekuctan, Kupruscran u Kuraii.

Buieoown

[Ipurpanuunoe  pacrnojoxeHue MaHrucrayckol  obyiactu  TpeOyeT  peryispHOro
MOHHUTOPHHTa BETEPUHAPHBIMH CHEIIHATMCTAMH IO OMACHBIM 0OJIE3HSAM >KUBOTHBIX, B TOM UHCIE U
I10 OCIIE OBELL.

[IpoBenennsie uccnenoBanuss U aHanu3 KpoBu oBenl merogom [P u MDA auarHocTtuku
MO3BOJIMIM BBISIBUTH CleAyronie Hebnaronoiyunble oOnacté PK mo KoHTarmos3Hoil skTume
MEJIKOr0 poraToro CKora:

e AkTroOuHCKas1, TypkecTaHcKas;

o JKamObuickas U AIIMaTHHCKAS.
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[Tonmy4yeHHble TaHHBIC TO3BOJMIM CO3/1aTh KapTy BU3YaTU3allMH HEOJIAromno-ay4YHbIX 30H IO
skTHMEe Menkoro poratoro ckora PK 3a 2021 rox. Kapra Busyanu-zanuu HeOJIaromosydHbIX
PErMOHOB II0 JKTMME OBEIl IO3BOJIWIM OIpenenuTh 30HbI pucka. Tak, B PK mo xonTarnosnou
SKTHUME OBEL] K 30HE CPEAHEN CTENEeHU pucKa OTHOCATCs 3anagHo-Kasaxcranckas, MaHrucrayckas,
Kycranaiickas, Ksi3putopaunckas, Kaparannmackas u Bocrtouno-Kazaxcranckas ob6mactu. U3
COCEIHUX TOCYNapCTB K CpEOHEHM 30HE pPHUCKAa OTHOCATCS COCeNHHME CTpaHbl - Poccns,
Typxmencran, Y36ekucran, Kupruscran u Kuraid.
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KA3AKCTAHJIAFBI KO MEH EIIKIHIH KOHTATHO3/IbI SKTUMACHI

Anoamna

Feumeimu  3eprrey  TakpipeiObl  Kazakctan PecnyOnmukaceiHmarkl KOWM  MEH — CIIKIHIH
KOHTAaruo3/1bl SKTUMAChl OOMBIHIIIA STTU300TUSIIBIK KaFJalbIH 3epTTEYTre apHAIFaH.

Ocsl xyMBICTBIH Heri3ri Makcatbl Kazakcran PecnyOnmkachlHbIH KeiOlp altMaKTapbIHIaFbl
yCaK >KaHyapiapAblH KOHTaruo3Jbl DKTUMAchl OOMBIHINA SMHU300THSUIBIK >KaFlaiibl aHBIKTaY,
COHJIaif-aK Kojjia 0ap FBUIBIMH ofeOMeTTep nepeKTepi OoibiHIIA Oacka enaepaeri KoWIapablH
KOHTAruo3/(bl SKTUMACKI OOMBIHIIIA STTU300THSIIBIK KaFJalabl 3epTTEY OOJIBIT TaObLIAIBI.

Ochl  FBUIBIMU-3E€PTTEY JKYMBICBIH JKYPTi3y Ke31HJE BH3yalu3alus oJIiCTepl KOJIIaHBUIIBI
(BeTepuHApUSIIBIK eCenTep/i KuHay, Tanaay, KP 3epTrenren ailmMakTapblHAa ycak MalJblH KaH
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capbl CYBIHHBIH HOTIDKEJIEPIHIH KOPBIThIHABUIApEI), [ITP-muarHocTukacel KOJNTAHABI, ayBIPHIT
YKa3pUIFaH MayapAad antuaeHenepai anpikray yuria UDT tect-xyiieci KomaaHabl, COHIaN-aK Ko
HKTUMAChI OOMBIHIIA STTH300TOIOTUSAJIBIK KaF/Ial bl aHBIKTAY JKYPIi3iii.

FeumpiMu-3epTTey  JKYMBICTAPBIH ~ XKYPridy  OapbIChIHIA  AMU300THSUIBIK  OlpiiKTepi
KAJIBIIITACTRIPY, aliMakTaHABIPY koHe KazakcraH PecmyOnuKkachIHBIH 3€pTTENETIH aiiMaKTapbIHaa
HOTWDKEJEP/Il BU3yalIn3alysIay Kypri3iiii.

XKypriziireH FbUIBIMU-3€PTTEY >KYMBICBIHBIH HoTHkeciHAe 2021 >Kbplibl KOW MEH eIIKiHiH
KOHTaruo3/ipl 3KTUMachl OOWBIHIIA KOJIAWCHI3 4 OHIp aHbIKTaNabl: AkreOe, Typkicran, YKamObu1
*oHe AnmMatbl obmbicTapsl, an Kazakcran PecnyOnuKachlHBIH ipreiec oOnbICTapbl MEH aydaHIaphbl
KOWJIapbIH KOHTAruo3/1bl SKTUMachkl OOMBIHILIA OpTalla TOyeKell Iapekeci 6ap aliMak MopTeOeciHe
ue: bareic Kazakcran, Manrbictay, Kocranait, Keispuiopaa, Kaparannasl xone birbic Kasakctan
00JIBICTApHI.

Kinm ce30ep: KOHTarmo3jabl SKTHMA, IYCTYJE3[l JIEPMAaTHT, KOHTArHO3[bI-IIyCTYIUIE3/1
CTOMATHT, IyCTYJa, BU3yaau3alus, BUPYC

N.Zh. Bakirov*, M. Umitzhanov, A.R. Sansysbay, O.T. Turebekov
Kazakh national agrarian research university, Almaty, Republic of Kazakhstan,
nurbol979@mail.ru*, m.umitzhanov@mail.ru, sansyzbai-ar@mail.ru, orken_tur@mail.ru

CONTAGIOUS ECTIMA OF SHEEP AND GOATS IN KAZAKHSTAN

Abstract

The topic of the research is devoted to the study of the epizootic situation of contagious
ectima of sheep and goats in the Republic of Kazakhstan.

The main purpose of this work is to determine the epizootic situation of contagious ectima of
small animals in some regions of the Republic of Kazakhstan, as well as to study the epizootic state
of contagious ectima of sheep in other countries according to the available scientific literature.

In carrying out this research work, visualization methods were used (collection, analysis of
veterinary reports, results of the results of blood analysis of small cattle in recent years in the
studied regions of the Republic of Kazakhstan), PCR diagnostics was used, an ELISA test system
was used to determine antibodies in sick animals, and the epizootological condition was determined
by the ectim of sheep and goats.

In the course of the research work, the formation of epizootic units, zoning, regionalization
and visualization of the results in the studied regions of the Republic of Kazakhstan were carried
out.

As a result of the research work carried out, 4 unfavorable regions for the contagious ectima
of sheep and goats for 2021 were identified: Aktobe, Turkestan, Zhambyl and Almaty regions, and
the adjacent regions and districts of the Republic of Kazakhstan have the status of a medium-risk
zone for the contagious ectima of sheep: these are West Kazakhstan, Mangystau, Kostanay,
Kyzylorda, Karaganda and the East Kazakhstan region.

Key words: contagious ecthyma, pustular dermatitis, contagious-pustular stomatitis, pustule,
visualization, virus
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TECTUPOBAHUE MOP®OJIOI'NTYECKOI'O COCTABA
WHAKTUBUPOBAHHOM BAKIIMHBI TIPOTHUB MACTEPEJLJIE3A TITUIL

AnHomayus

ITosmyyeHHble AaHHBIE MOTYT OBbIThb HMCIOJIB30BaHbl MPU KOHTPOJIE Pa3IMYHBIX J>KUBBIX U
HEXMBBIX BaKIMH CO CJIO)KHBIM COCTaBOM HMHIPEAMEHTOB, BKJIIOYAIOIIUM IPOJIOHTATOPHI,
CTaOMIIN3aTOPbl, COPOEHTHI, IMMYHOCTUMYJISITOPHI U BBIICHEHUU XapaKTepa UX B3aUMOOTHOIIEHUI
B COCTaBE€ KOHEYHOI0 NPOJYKTa, a TAK)Ke€ JUIsl MOJIHOM XapaKTEPUCTHKU HCIIOJIb3yEMOM BaKIMHbBI
WIN K€ IPU BBIICHEHUM BPEIHBIX M O€3BpPEIHBbIX, UMMYHOIE€HHbIX, WIN PEAKTOTCHHBIX CBOWCTB
invitro.

BbIsiBIIeHBI OCTAaTKM, CIIOCOOHBIE COXPaHUTh B BUJAE (PparMeHTOB UCXOAHON (UOPMILIApHON
CTPYKTYPBI OTAEIBHOTO OHMOJIOTHYECKOTO CyOCTpara, BXOSIIETO B COCTaB BAKIMHBI B Ka4eCTBE
OMOCTUMYIATOPA HECTIeLU(PUIECKOTO (PaKTOpa UMMYHHTETA.

Takum oOpazom, u3ydeHHEe MOP(OIOTHYECKOTO COCTaBa OHMOJIOTMYECKHX IPErapaTroB Ha
MOJIEJIM BAaKLMHBI MPOTUB MAcTepesuie3a MTUL CO CIOXKHBIM OMOXMMHUYECKUM COCTABOM I0OKAa3alo
HQJINYME COXPAaHHOCTM MHOTMX MUKPOCKOINMYECKHX CTPYKTYp, 4YTO T[O3BOJIAET CYIUTh O
[IepBOHAYAJIbHBIX KOMIIOHEHTaX HEPACTBOPUMBIX YACTHUIl U JETPUTOB WUJIU KE UX JIEPUBATOB IOCIIE
CIIOKHBIX OMOTEXHOJIOTMYECKHX U OMOXUMUYECKHX MTPOLIECCOB INVItro.

Mopdonoruueckuid coctaB BaKIIMHHOIO CyOCTpaTa H3ydald Ha IU(PPOBOM MHMKPOCKOIE
LeicaDM-400B.

Cy1ecTByronye 10 CeroHsIIHEro JHS MHAKTUBHUPOBAaHHBIE BAaKIIMHBI MPOTUB MacTepesie3a
ITUL] HE TECTHUPOBAHBl M HE M3Y4YEHBI, 32 MCKIIOYEHHEM HHAKTUBHPOBAHHON BAaKIUHBI IPOTHB
nacrepeluiesa nTul, npeaioxennon apropamu M.Umitzhanov, K.Zh.Kushaliev et. al. [2-3].

B ocranbHbIX ciydasgXx Mbl HE HMMEEM BO3MOXXHOCTb TOBOPUTH O COXPaHHOCTH
MHUKPOCKOIMYECKUX CTPYKTYpP MHAKTUBUPOBAHHOMN BaKLMHBI, MPEATOKEHHBIX JPYTHUMU aBTOPaMHU.
OT0 KacaeTcs CIeAYIOIUX OMOJIOrMYEeCKHX MpernapaToB B YACTHOCTH K pa3pabOTaHHBIM BAaKIIMHAM
I'ycea A.A., PycaneeBa B.C., Cocuuukuit AWM., I'neBameBa B.M., [IpynroBoii O.B. Cnoco6
M3TOTOBIICHUSI AMYJIbCUHOBOM IMpOTHBOINAcTepesie3Hoil BakuuHel; boponunoit O.B. Pa3pabotka
MHAaKTUBUPOBAaHHOM 5SMYJIbCHOHHOW BaKIMHBI MPOTUB macTepeiviesa nrui; JleonoBa A.B.
Pa3zpaGoTka M ucCHbITaHHE CYXOW JKMBOM BaKUMHBI NMPOTUB IacTepeiuie3a NTULl; PoxnecTBeHCKoOM
T.H. Co3nanue KOMIUIEKCHOW CHCTEMbI MPO(HUIAKTUKH OakTepuaabHbIX OoJie3HEeH MNTHUIl B
xo3sicTBax mpomsbinuieHHoro Ttuma; HosukoBoit O.b. Pa3zpaboTka crnoco6oB mpoduiIakTUKH U
YCOBEpIICHCTBOBAaHWE  METOJOB  JIMAarHOCTUKU  OakTepuaibHbIX  Oosesneir  nrun. [lo
BBIIIICYKAa3aHHBIM HHAKTUBUPOBAHHBIM BAKIIMHAM aBTOPHI HE OMHMCHIBAIOT MOP(OIIOTHUECKH COCTaB,
a JIMIIb MPEACTaBIAIOT HHpopMaIuio 00 ux 3¢ dextuBHocTH [4-10].

Kniouegvie cnoea: Tecmupoeanue Mmopgonocuueckozo cocmasa UHAKMUBUPOBAHHOU
saxyunwl, Pasteurella multocida, 6%-noco cens cudpamaoxucu anomunus, amuHHbIL A30M,
cvlgopomka Kposu nouwadetl, caxaposa, NaCl, osysamewenmusiii pocpopnoxucnvii nampuii, 40%-
Hasi 210K03dA.

Beeoenue

N3ydyenne Mopdoraornaeckoro cocraBa TOM WM WHOW BAKIIMHBI HEOOXOIUMO JUISI KOHTPOJIS
HaJau4usl CTaOWIIBHOCTH B COCTaBe J00aBIIEMBIX HMHTPEAUEHTOB M TIOCIIE KOHCTPYMPOBAHUS
ouomnpemapata. OCoOEHHO 3TO BaXXHO B CIIy4asiX BO3HUKHOBEHHUS MOOOYHBIX MOCTBAKIIMHAIBHBIX
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KIIMHUKO-MOP(OJIOTUYECKUX OCIIO)KHEHUW, B BHJE BBIPAKCHHBIX MMOBPSKIAIONINX JACHCTBUN
BPEIHBIMH, TOKCUYECKMMH HWJIH K€ HECOBMECTUMBIMH JJI OpPraHM3Ma KOMIIOHEHTaMu. MHorue
OMOJIOTHYECKHE TIpenapaThl, UIMes CBOM OCOOEHHOCTH MO MCXOJHOMY COCTaBY, MOTYT COJIEpXKaTh
pasiuyHble MO KOJMWYECTBY M KAuyeCTBY KOMIIOHEHTBI, C Y4e€TOM (DU3MKO-XMUMUYECKUX MU
OMOJIOTUYECKUX CBOMCTB OPraHMYECKOTO M HEOPTaHWYECKOTO XapaKTepa, HECHeIH(PHUECKOro U
cnenn(puYeckoro MMMYHHOTro marepuana. MccinenoBaHus BakLMHBI TPEeOYIOTCS HE TOJBKO JUIS
OOBEKTHBHOTO KOHTPOJS, HO W JUIsl CTaHIAPTU3alWK OMOJOTMYECKHMX INpenapaToB IO HX
Ka4eCTBEHHBIM M KOJIMYECTBEHHBIM MOP(OIOrMUECKUM XapaKTEPUCTHKAM B KOHEUHOM IIPOAYKTE.

B oroii cBs3m, OblTa TOCTaBiieHa 3afada M3yYUTh MAaKpo- M MHKPOMOP(OIOrHYECKHI
KayeCTBEHHBbIH M KOJIMYECTBEHHBI COCTaB BaKLUUHBI MOCJIE CIOXKHBIX (DU3MKO-XMMUYECKUX H
OMOTEXHOJIOTMYECKHX MPOIIECCOB, MPOMCXOAIIUX MPH COBMECTHOM B3aWMOJICHCTBHH, a TaKKe
COBMECTMMOCTh MEXJy COOOH KOMIUIEKCA KOMIIOHEHTOB II€pell U II0C/Ie IapeHTepalbHOIo
BBEJICHUS €€ NITULAM C LIEJIbIO BBISBJIEHUS BO3MOXHOCTHU MPOSIBICHUSI CUHEPTU3Ma WA aH3pru3Ma
UX JIEMCTBUH Cpeay KOMIIOHEHTOB.

N3zyuast MOpPOCTPYKTYpHBIE IIEMEHTHI KUIKOH MHAKTUBUPOBAHHON BAaKIMHBI, COACpIKAIICH
pa3nuyHble OMOXMMUYECKHE M XUMHUYECKHUE peareHThl, ObUIO yJEJIEHO BHUMAaHHUE, MPEXkKAE BCETo,
IIPOTEKTUBHOMY aHTUTEHY, T.€. MOP(POJOTUYECKOW XapaKTEPUCTUKE U BO3MOXHBIM H3MEHEHUSIM
nocae NOAU(PAKTOPHBIX BO3JACHCTBUN Ha MacTepell, MO3BOJISIONIEE OLIEHUTh COCTOSHHUE U
COOTHOILIEHUS! KOMIIOHEHTOB I XapaKTEPUCTUKW HMMYHOJIOTMYECKONW M 3IMHU300TOJIOTMYECKON
3G GEeKTUBHOCTH KOHEYHOro Impoaykra. Hapsay ¢ 53TuM, Ha CBETOONTHYECKOM YPOBHE
paccMaTpuBalIM B3aMMOJICHCTBHE aHTHUTE€HAa C JPYTUMH MOP(OIOTHYECKHMH CTPYKTYpaMu
BaKLIMHHOIO cyOcTpaTa, B 4YacCTHOCTH YJeNsdd BHUMaHME (EHOMEHy aJaresurm MHUKpoOa K
JNENOHUPYIOIIEMY CcyOcTpary (TUapaTy OKHCH QIIOMUHHUSA) M JIPYrUM  MOP(OIOTHYECKUM
KOMITOHEHTAaM.

IIpu »TOM Hac uHTepecoBajla MOPQOJOTUS HHAKTUBHUPOBAHHBIX MACTEPEIUI, Pa3IU4YHON
BapuabenbHOCTH X (GOPM, Pa3MEPOB, CTETIEHH MPOSBIECHHE aAT€3UBHOCTH K YaCTHIIAM T'HIPOOKHUCH
ATIOMHUHMS KaK aJIcCOpOEHTY, MOTJIoLEeHHe a3ypa nociegHuM. OJHUM U3 aCleKTOB SBIISJICS TaK XkKe
XapakTep CTPYKTYp MacTepesisl OCTABIIMXCS HEMOBPEKICHHBIMU B MOP(OJIOTHYECKOM IUIaHe, a
TaK)X€ XapakTep MX MOBPEXJIEHUS, YTOObl UMETh MPEJICTABICHUE O OMOJIOrMYECKOM Ipernapare; Ha
CBETOOINITUYECKOM YPOBHE HCCIIEOBAaHUM ONpPENeNuTh KPUTEPUHM OLIEHKH MOP(OIOTHIeCcKUX
MPOSIBIIEHUN  OCHOBHBIX KOMIIOHEHTOB BaKIMHBI, a TaKXe OLEHUTb M CONOCTAaBUTh
UMMYHOMOP(}OJIOTHYECKHE TPOLIECCH] B CITydae MPOSBICHUS MOCTBAKLIMHAIBHBIX OCIIOKHEHHH.

Memoowvt u mamepuavt

JUia u3ydeHHs NOCTaBICHHBIX 3aJad W3 JKMJIKOM WHAKTUBUPOBAHHON BAaKLIMHBI IPOTHB
nactepeie3a nTuil, cepus Ne7, koHTponb Ne7, cpokom roaHoctu no wutons 2005 roxa,
M3rOTOBJIEHHOM B JabopaTopuu Oojie3HEW NTUI[ M Y€, NPUTOTOBUIM Ma3KM Ha IPEeIMETHBIX
cTeknax. Ma3ku B AanpHeiIeM ObUIM OKpalleHbl 00IIEN3BECTHBIMU METO/IaMU 10 PoMaHOBCKOTO-
I'mm3a u no I'pamy, B KauecTBE€ KOHTPOJII TOTOBWJIM Ma3KHM M3 KyJIbTYp BakIMHHOIO IITaMMa, a
TaK)X€ M3Y4aJld CTPYKTYpPY YacTHI] TUIPOOKUCU AIOMMHMSI U JIPYTMX KOMIIOHEHTOB BaKIMHBI B
OTJENbHOCTH.

B cooTtBerctBHM ¢ mpenBapuTeabHbIM TaTeHTOM OT 17 deBpans 2003 roma >xkumkas
MHAaKTUBUPOBAaHHAsl BaKLMHA IPOTHUB naCTegeJme3a nTHIl cocTosuia w3 Oakrepuid Pasteurella
multocida A 46 Ne 576 (10 mupam.x. B 1 cm®) - 79,0 — 81,0 cMS; 6%-Horo rens rHpaTa OKUCH
amomuams — 19,0-21,0 em®, 180 Mr% amusHOr0 asora Ha 100 cM npenapata [1]. Kpome ocHOBHBIX
KOMITOHEHTOB, B COCTaB€ KOHEYHOTO MPOJAYKTa MMeENach CHIBOPOTKA KPOBH JIOIIAJEH, caxaposa,
NaCl, nBy3amernieHHsbli pochopHokucislii HaTpuii, 40%-Has rJ1t0K03a.

Mopdonoruueckuil coctaB BaKIIMHHOTO CyOCTpaTa H3ydald Ha IU(GPOBOM MHKPOCKOIE
LeicaDM-400B.

buomerpuueckue wuccienoBaHus Oakrepuil (mactepeiul) U APYrUX MOpP(OIOTHYECKUX
CTPYKTYp B Ma3KaxX W3 TOTOBOIl BaKIMHBI IPOBOIMIIN C UCIIOIb30BaHHEM MUKpomeTpa MOB-1-15%,
Jlis conocTaBiIeHUs] TaHHBIX OCAZO0K PACTBOPOB JABY3aMEIEHHOrO0 (OCHOPHOKUCIOrO HaTpus
(0,9 mac.%), NaCl (0,5 mac.%), 40%-oit rmroko3sr (0,4 mac.%), pactBopa caxapo3sl (4,0
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Mac.%) moaBepraiu UCCIEIOBAHUIO OTAEIBHO B YHCTOM BU/IE, MIOCJE MPUTOTOBICHUS C UMHUTAIUEH
(BBLAEPIKKOI ) OMOTEXHOJIOTHUECKUX MAapaMeTPOB, PEIYCMOTPEHHBIX B cooTBeTcTBYoMmei HT/I.

CymiecTBytomiye 10 CeroHsIIHEro JHS MHAKTUBUPOBAHHBIC BAaKIIMHBI MPOTUB MacTepesie3a
ITUL] HE TECTUPOBAHbl M HE HM3y4YEHbl, 32 MCKIIOYEHHEM HHAKTUBUPOBAHHOH BaKIMHBI IPOTUB
nacrepesuiesa nTHII, IpeanokeHHoi apropamu M.Umitzhanov, K.Zh.Kushaliev et. al. [2-3].

B ocranbHbIX ciydasgxX Mbl HE HMMEEM BO3MOXXHOCTb TOBOPUTH O COXPaHHOCTH
MUKPOCKOIIMYECKUX CTPYKTYpP MHAKTUBHUPOBAHHOMN BaKLMHBI, MPEATOKEHHBIX JPYTUMU aBTOPaAMHU.
OTO KacaeTcs CIEAYIONMX OUOIOTUYECKUX MPETapaToB:

1. I'yceB A.A., Pycanees B.C., Cocuunkuii A.W., 'nepames B.M., IIpyaToBa O.B. Cnoco6
M3rOTOBJIEHUS 3MYJIbCHHOBOM NpoTrBonacTepesie3no Bakuuubl. [larent RU 2 162 339 C1; A61K
39/102, A61L2/16 C 12 N1/00.- 2001

3. bopomuna O.B. Pa3paboTka HHAaKTUBUPOBAaHHOH SMYJIbCHOHHOW BaKIMHBI IPOTHUB
nacrepeiviesa nruil.- Caparos, 2005.- C.20.-ABToped. nucc. k.0.H.

4. JleonoB A.B. Pa3paboTka U HCIBITaHHE CYXOH KMBOI BakLMHBI IIPOTUB IacTepesuie3a
nrtuil.- O6onenck, 2005.-C.20.- ABroped. aucc. k.0.H.

5. PoxgecrBenckas T.H. Co3nanue KOMIUIEKCHOH CHCTEMBI PO(PHUIAKTHKN OaKTeprUaTbHbBIX
Oose3Hell NTHll B X034icTBaXx MpombiiuieHHoro Tuna.- Cankt-IlerepOypr, 2011.-C.52.- ABToped.
JCC. J1.B.H.

6. HoBukoBa O.b. Pa3pabotka crnoco0oB MpopUIAKTHKUA M YCOBEPIICHCTBOBAHUE METOOB
JTUArHOCTHKHN OakTepualibHbIX Oose3Heil mruil.- Cankr-IletepOypr, 2021.-C.45.- ABtoped. mucc.
1.B.H.

[lo BblIIeyKa3aHHBIM  HMHAKTUBUPOBAHHBIM  BakKIMHAM  aBTOPbl  HE  OIMUCBIBAIOT
MOP(hOJOTHYECKH COCTAaB, a JIUIIb IPEACTaBIAI0T nHpopMaruio 00 ux spdexrusrocTr [4-10].

Pezynomamul u oocysyncoenue

B kauecTBe pyKOBOJCTBA M KOHTPOJIS MPHU MPOBEACHUU MOP(OIOTHYECKHX HCCIIETOBAHHUNA
HCIIOJIb30BaJIM HacTaBjeHHE 1o npumeHeHnto, HT/l 1o M3roToBIEHUIO BaKLMHBI U IPEANATEHT Ha
BaKIMHY Ui BBISBJICHUS BO3MOXXHBIX OCTATOYHBIX CTPYKTYp KOMIIOHEHTOB B OHOJIOTMUECKOM
npenapare.

N3yueHnne CTpyKTypbl macTepeil B KMAKOM WHAKTHBUPOBAHHOM BAaKIMHE, COJEpIKalleu
HapsAgy C THUAPOOKUCBHIO ATIOMUHUS M JPyrue KOMIIOHEHTHI, TOKa3aj0 HEOAHOPOAHOCTb (HhopM
racTepesyl, Kak OCHOBHOTO KOMIIOHEHTa IIpenapara, BbI3bIBAIOIIETO B OpraHU3Me ITHUIL
cnenupuIeckiii UMMYHHBIN 0TBeT. Cpe HUX BBISBISUIM Kak IIeNIbHbIC, TaK U BUJOM3MEHEHHbBIE
MacTepesibl, HE OTJIMYaAoLIUecss MO MOP(OJIOTMH OT CBEKEBBIIEICHHBIX WM K€ 3TaJOHHBIX
KynbTyp. Ilpm o5TOoM pasnuuanu TakkKe HEXapakTEpHbIE W3MEHEHHUs JUIs [AacTepell  Cco
cBOCOOpa3HbIMU MOPGOCTPYKTYPHBIMH TposiBieHHs MU, (O0a BHa MacTepesl OKPalIuBaIUCh
IPEUMYIIECTBEHHO B TEMHO-CUHHUI IIBET, 3a MCKIIOYEHHEM OTHeNbHbIX Oaktepuil. [lo wux
MOP(OCTPYKTYpHOI XapaKTEpUCTUKE pa3INyaId MEJIKUE, CPEAHNUE U O0siee KPYITHbIE SK3EMILISPHI.

Campble Menkue nacrepemisl pazmepom 0,3 x 0,2 mxm win 0,3 x 0,3 MKM BCTpeUyaauch B OUYEHb
00JIBIIOM KOJHYECTBE Cpelu BceX MOPQOJOTHYECKHUX OMONOIMUYECKHUX CTPYKTYp, OKpallleHHbIE
0a30(UIIbHO B TEMHO-CUHUN IIBET, Yallle U30JIMPOBAHHO 10 1-2 GakTepuu, a uHorna - ot 10 1o 32 u
0osbllle B BUAE MOIMMOPQHBIX KPYMHBIX arperaToB. Haxonwnu miapoBHIHBIE, MaJOYKOBUIHBIE,
OKpYTJIO-OBaJIbHbIE U Oec(OpMEHHbIE 3K3EMIUISPHI, arperupoOBaHHbIe MEXIy co00i B pe3ynbTare
B3alMOJICHCTBUS C JAPYTMMU KOMIIOHEHTAMU BaKIUHBI B TIPOIIECCE €€ H3TOTOBJIEHUS WIH B
nporecce MPUTOTOBICHUS M OKpackd MaskoB. Ilpum 3ToM MHOrme M3 HuX ObUIM € TOTepei
Hapy)XHOH OO0OJIOUKM M OTCIOEHHMEM €€ B BHUAE JCTPUTOB, a TaKXK€ B MEXKIIOIIOCHBIX
MIPOCBETICHHBIX YYaCTKAaX C HE3HAUUTENIbHOM 203uHOUINEH (Ha pucyHKax | u 2).

B arperarax cpenu 60Jb110r0 KOIMYECTBA OAKTEpUATbHBIX KJIETOK JOMUHUPYIOT OUIOJISAPHI C
OJUHOYHBIM TOMIOocOM (Ha pucyHke 3). OHM HaOMHMHAIOT CKOIUICHHS MHOTOYHCIEHHBIX
MEJKOTPaHYJSIPHBIX CTPYKTYP B I10JI€ 3p€HUU MUKPOCKOIa. Pa3Mepsl CKOTUIEHUH JOCTUT AN AJTUHBI
or 5 MxMm g0 10 mxM, a mwmpuHa poxomwiaa ao 0,5 mMxm. Cpenu Ae3MHTErpUPOBAHHBIX
MEJKOTPaHYJISIPHBIX 00pa30BaHUN MOXHO ObLTO BUJIETH €IlI€ U MEJKHE C TEMHO-CHHEH OKpacKoi
o0pa3oBaHMs, MO-BUAMMOMY, SBISIOMIMECS OMOXMMHUYECKUMHU CyOCTpaTaMH BakLUMHBL. MeJkue u
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KpYIHBIE arperatbl BCTPEYaIUCh B OJJHOM II0JI€ 3pEHUU B KonuyecTBe OT 1 110 4 (Ha pucyHke 4) c
IPOSIBJICHUEM TE€HACHUUH IPaHYJISPHBIX CTPYKTYP K aKKyMYJIALUU.
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Pucynoxk 1 - Ma3zok HHAKTMBUPOBAHHOW BaKLMHBI IPOTHUB NacTepesuie3a NTull. Menkue
(«MI1») u cpennue nacrepemtsl (crpenka «I1»), gacTuma aBy3amerieHHoro (GochOpHOKUCIOTO
Hatpus («Dy), rmoOynapHas CTpyKTypa rejis rugpara okucu amoMunus («I'»). Okpacka 1o
PomanoBckomy-I'mm3a. YBenmnuenue 10 x 100, mpu nudpoBoM MIBEHIIAPCKOM MUKPOCKOIIE MAPKH
LeicaDM 400 B ¢ mporpammHubIM obecnieueHrueM «Mopdosorus.

Kpome Toro, cyzst o YMcIeHHOH NOnyisiiuy pa3pylIeHHbIX MEIKUX MacTepeul U OOJIbIIOMY
KOJIMYECTBY arperaroB, CJI€yeT yKa3aTh Ha HauOOJIbIIYIO JIaOUIBHOCTD UX MPHU B3aUMOJAECHUCTBUU C
pa3IMYHBIMM KOMIIOHEHTAMM B IIPOLIECCE HM3TOTOBJIEHHS BAKIMHBI U OKPAaCKH MAa3KOB, HEXENU
CpeIHUE U KPYIHbIE aCTEePEIIbL.

CpenHux pa3mMepoB MacTepesybl B LENbHOM, OTHOCUTEIbHO MHTAKTHOW (opme (Ha pHCYyHKE
1), UIEHTHYHBI TeM, KOTOpble OOHApYXKMBAIOTCA B KyJbTypax Ha MUTATENbHBIX Cpegax a0
W3rOTOBJIEHMS BaKIMHBI. OHYM aHAJIOTHYHO OKPAIIMBAIUCH a3ypOM B CHHHUU LIBET, pa3Mep COCTAaBHII
0,8 x 1,1 MKM, KOJIMYECTBO UX B OJHOM IoJie 3peHust oT 0 10 7 IK3eMILISIPOB MOMAPHO UM B BUJE
LEenoYKU. VIHTEHCHBHOCTb OKpallUBaHUS a3ypoM ObUIa NPHOIM3UTEIBHO OJMHAKOBOHM, B BHUE
MEJKUX nacTeper 0e3 IUTONaTH4YeCKUX M3MeHeHMi. Kak mpaBuio, y Takux 3K3eMIUIpOB ObLIU
JOCTaTOYHO BBIPAXKEHBI KOHTYpPhl 0€3 HapyIIeHHs LEJIOCTHOCTH C COXPAaHEHHEM ILUTOIIa3MBbl.
OpHako, OAMHOYHBIE MACTepeIbl HE HUMENIM KOHTAaKTa C TJOOYISpHBIMU YacTHIIAMH Teis
TUIPOOKHCH AITFOMUHMUSL.

OueHb peako HAOMIOAANU BbIpaKEHHbIE U3MEHEHUS C HapyIIEHHEM KIJIETOYHBIX 000JI0YeK U
CHJIbHBIM OTYETJIMBBIM Ha0yXaHHEM caMOM KIETKH C MPOCBETICHHEM LEHTPAIbHOM 4YacTH ee
(Ha pucynke 3).

KpynHble nacrepenisl ¢ HACHTUYHOW TUHKTOPUAIBHONW M C COXPAaHEHHOW LEIOCTHOCTBIO UX
CTPYKTYp, KaK ¥ CpeJIHHUE, OTIMYAIUCH JIMIIb BEITWYMHON, KOTOpas nocturaia oT 2 x 1,1 MxM 1o
2,4 x 1,2 MKM.

OHu yale JIOKaIU30BAJINCh OJMHOYHO; B OAHOM IIOJIE 3pEHMsI BCTpeuvanoch oT 1 po 2-x
nactepesl. MHOrma mpocieXuBaluCh pPE3KO BBIPAXKEHHbIE MOP(OIOrHYecKkre HW3MEHEHUs
MHUKPOOHOH  KJIETKM TOTAJIbHOTO U  MAapLUUAIBHOTO XapakTepa, OOHapyXHBaeMmble Ha
CBETOONTHUYECKOM YPOBHE.

45



I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Ne3 (95) 2022, ISSN 2304-3334

/

-

Pucynok 2 - ['panynsipHbIe arperathl U3 pa3pylICHHBIX ACTEPEILI C TelieM (CTpeKa).
Oxpacka no PomanoBckomy-I'mmza. YBenmuuenue 10 x 100, npu nudpoBoM mBEHIapCKOM
mukpockorne mapku LeicaDM 400 B ¢ nporpammusim obeciieuenuemM «Mopdomorus.

B nmnocnexgHem ciydae oTMeYanM 4YacTHMYHOE HapylleHHe Bcex o00ojouek, HaOyxaHue,
Pa3BOJIOKHEHHE U 00pa30BaHUE KOPOTKUX paJualibHbIX (UOPMILI HA MMOBEpPXHOCTU nacrepeiut. [lpu
3TOM TaKXe yBEIMYMBAINCH KOHTYpBHI mactepesl B 1,5 pa3za (HeXelaM MHTAKTHbIE) KaK MpPaBUIIO,
OHM OBUIM JIMIIEHBl OWIOJSPHOCTH, LHUTOIUIa3Ma UX OblJIa CHUJIBHO IPOCBETJIICHHOH, C
roMoreHM3anueil u mnpuodpereHueM 3o3uHo(umnu (Ha pucyHke 3). Creayer OTMETUTb, YTO
cpenHue U Oosee KpyIHbIE, CPABHUTEIbHO WHTAKTHBIE, IAacTEpENIbl  BEPOSITHO HMMEIOT
YIABTPAaCTPYKTYPHbIE H3MEHEHMs, HE YJABIMBA€Mble CBETOONTHYECKHM MHKPOCKOIOM, XOTS
BapualOeIbHOCTh LUPKYJIUPYIOIIUX B MPUPOJie U pedepeHTHBIX MTAMMOB MacTepesul MO JJUHE U
LHIMPUHE, TaKXKe BbICOKas - B npeaenax 0,4-1,2 mkm anunsl 0,3-0,4 MKM IIUPUHBL.

Knerouynas cTeHka W3MEHEHHBIX mHacrtepessi B 3-4 pa3a yBeIMYEHA, pa3pbIXJIEHA,
Pa3BOJIOKHEHAa 1O MpOJOJIbHOM JIMHMUM M MO KOHTYpy OakTepuil MepreHIuKyIsIpHO K
TOPU30HTAJILHOM MOBEPXHOCTH 000s104KkH. O00JI04YKa paciiibiBYaTa, MECTaMU WJIM MOJHOCTHIO HE
OJIMHAKOBO OTYETJIMBAa B TOW YacTH, i€ Npoucxoauiaa jaecTpykuus. Cienyer OTMETHTh, YTO
MPWIKMIIAHUE STUX MacTepesy K Tel0 TUAPOOKHCH alFOMUHUS, SIBIISIFOIIETOCs aicOpOEHTOM, HaMH
He oOHapyxeHo. CrenoBaTeibHO, Iellb TUAPOOKHUCH ATIOMHHHMA B TJIOOYJIspHOW ¢opme He
MIPOSBIISIET aiIT€3UBHBIX CBOIMCTB K KPYITHBIM MacTepesuiaM (Ha pucyHkax 1, 3).

Bcerpeuaemble npy MUKpOCKOTTUM (UOPHUIUIBI B Ma3KaxX U3 BaKIMHBI MOXKHO Pa3JIeIUTh Ha JIBE
rpynmel. B mepBoi rpymme ciemyer OTMETHTh OOHapy)KMBaeMble HAMH OCTATKH PBIXJIBIX
KOMIIOHEHTOB ~ COCTOSIIIMX W3 MBIIIEYHBIX HJIUIEPUBACKYISIPHBIX  COCTMHHUTEITHPHOTKAHHBIX
neTpuToB (pparmMeHTOB) ¢ OoJiee rpy0Oil U CPaBHUTENBHO KOPOTKOM (pUOPMILIPHON CTPYKTYpOH,
BO3MO)XHO BO3HHUKAIOIIMX IOCJIE THAPOJN3a, MPOUCXOISAIIET0 MPH HM3TOTOBIEHUU MNHUTATEIbHOU
cpenbl XoTTUHTepa (Ha pUCYHKE 4).

B cerm Takmx BOJIOKOH MOXXHO YBHUJIETh OIAMHOYHBIC, HHOTJA PACIIOJIOKEHHBIE KYYKaMH,
nacTepeiulbl ¢ pas3iuyHOW MOp(O-TUHKTOPHATIBHON XapaKTEpUCTUKOH, YTO JaeT OCHOBaHHE
mpenanoyiiaraTb O BO3MOXKHOCTH  TMPOSIBJICHMS HMH  IPOJIOHTUPYIOUIET0 JEeHCTBUS  MOCIe
napeHTepaIbHOM MHOKYIIALIMU BaKIIMHbI HA MECTE HHBEKIUH.

Bo Bropyro rpynny (QpUOpPHUISIpHBIX CTPYKTYp MOXKHO OTHECTH OoJiee [UIMHHBIE, HEKHBIE
BOJIOKHA, BO3MOYKHO PECTPYKTYPHU30BaHHbIE NMPH B3aUMOJICHCTBUU C PAa3IMYHBIMU KOMIOHEHTAMHU
BaKLIMHBI.
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Pucynok 3 - Arperartsl ¢ resieM. KpynHblie nactepesuibl B COCTOSIHUM JECTPYKIUU (CTPEIIKH).
Oxkpacka o PomanoBckomy-I'umza. Yeenuuenue 10 x 100, mpu uudpoBom miBeitiapckom
mukpockorne mapku LeicaDM 400 B ¢ nmporpammubiM obecrieueHreM «Mopdomorusy.

[Ipu »TOoM QuOpWUIAPHAS CTPYKTYypa THHKTOPHAIHHO HAINOMHHAET 303UHO(UIBHOCTD
COCIMHUTENILHOM TKaHU, HO, B OTJIMYKE OT MEPBOM Ipymibl GUOPHIUISIPHBIX CTPYKTYp, XapaKTepHa
ci1aboii  O(OPMIICHHOCTBIO CTPYKTYP U CIHOCOOHOCTBIO K PAa3BOJIOKHEHHIO W (pparMeHTaIuu.
Cuutaem, 4TO B PENpPOAYKLIMU M PECHHTE3€ COCTABHBIX AJIEMEHTOB (PUOPHIUISPHON CTPYKTYphI
BTOPOM TPYIIBI, BO3MOXHO, TaKXKE YYaCTBYET IOJIUIIOTEHTHBI KOMIO3UIIMOHHBIN COCTaB,
COCTOSIIIUKA W3 MHOTUX OWOXMMHYECKHX BEIIECTB TKAHEBOW, I'yMOpaibHOW U OaKTepuanbHON
npuponsl. Kak mpaBuio, OHM 303MHOQHIBHBI C HEOAHOPOJHOW ONTHYECKOW IUIOTHOCTBIO,
JOCTUTAIOT IIUHBI A0 135 MKM ¢ TONIIIMHON OTJENBbHBIX BOJIOKOH - 1 min 2 MKM (Ha pucyHKe 4).

B Ouomnpenapare HemaloBa)kKHOE 3HAUEHHWE HUMEET JUCHEPCHOCTb MapKU THIPOOKUCH
QIIOMUHHUS OKa3blBaloOlas BIMSHUE Ha NPOJOHTallMl0 MMMYHOT€HE3a COBMECTHO C JIPYTMMHU
KOMIIOHEHTaMU. B 3Toil cBA3M mNpaBMIBHOCTH MoAOOpa JAernoHaTopa A KOHCTPYHPYEMOM
BaKIIMHBI TpeOyeT 0c000r0 BHUMAHUSI.

B ma3zkax, mpUTOTOBJICHHBIX U3 YKUIKOW WHAKTUBUPOBAHHOW BAKIMHBI, M OKPAIIEHHBIX IO
PomanoBckoMy-I'uM3a, caMmble MeNKHE YacTHUIIBI TIIOOYISPHON (DOPMBI BCTpPEUATHCh JIOBOJIBHO
4acTo Cpey CKOIJIEHUS U3 OaKTepUaIbHbBIX KJIETOK U PUOPHILISIPHBIX CTPYKTYP.

R

Pucynok 4 - CoequnurensHoTKaHHbIe GUOpHILIBI («CD»). YacTHiia XMMUYECKOTO
BeIleCTBa (CTpeJiKa) U rio0yisipHoe ckorieHue nactepeiut («I'»). OkpamieHo nmo PomanoBckoMy-
I'mm3a. Yeemnuenne 10 x 100, npu nudpoBom miBeiiiapckoM Mukpockore Mapku LeicaDM 400 B
C IporpaMMHBIM obecriedeHrueM «Mophostorus».
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Kak npaBuiio, 3T 4acTUIBI OBLIN JIMIIECHBl THHKTOPUATHHON aKTUBHOCTH IO OTHOIIECHHUIO K
azypy. OTo CBOWCTBO OcTaBajach HEM3MEHEHHBIM U BO (DJlakoHax, I/l CIOW U3 reisl THUIPOOKUCH
COXpaHsUI MCXOJHYIO CTPYKTYpPY, OJZHOPOJHOCTh M I[BET Ha AHE (JakoHa C OuompenapaToM.
N3mepenne pa3MepoB 4acTHI] Tl THAPOOKKUCH IFOMUHUS MoKa3ano kosebanus ux ot 0,8 x 0,8
MKM J10 2 MKM.

Jis  comoctaBieHuss MOPQOJIOTUYECKUX  CTPYKTYp Telsl TUAPOOKHCH  ATIOMUHUS
N00aBIEHHOTO B KAdecTBE JEMOHATOpPAa B BaKUMHY HPOBEIUM MOP(OIOTMYECKHI aHAIN3 IMyTeM
MHUKPOCKOIIMHM HATUBHOTO MOPOIIKA.

HaTuBHBII METKOIUCIICPCHBIN MOPOIIOK — TuApookuck amtomunus [Al(OH)s] TY 6-09-3714-
74 JIOHEIKOro 3aBOjia XMMPEAKTHBOB BHU3YyaJbHO IPEACTABICH Oe3ynpedHo Oeoi, OJHOpOIHON
CTPYKTYPOM M MacCOW, HAIIOMHUHAIOUIEH KOHCUCTCHLUIO MYKH, a IIPU MHUKPOCKOIIMM COCTOSUI U3
OJTHOPOJIHBIX dYacTHI] pasMepoM OT 1x1 MkM 10 2x 1,8 MKM W MEJIKUX TJIOOYISPHBIX
dopMm BenmunHoi 0,8 X0,8 MKM.

Pucynok 5 - Crpykrypusanus ¢pudpun (crpenkn). Okpacka no Pomanosckomy-I numsa.
VYeenuuenne 10 x 100, npu rudpoBom miBeiiiapckom Mukpockore Mapku LeicaDM 400 B ¢
porpaMMHbIM obOecrieueHreM «Mophoorus».

B mone 3peHuMM OHU BCTpeYATUMCh B BUAE TPO3JAbEB, MPHIMMIIMX ApPyr K aApyry. [lpu
yBenuueHuu 10 x 100 oHM BBIMIAIAT ¢ TEMHBIM KOHTYPOM M NPOCBETIEHHBIM LIeHTpoM. OaHako,
cCped  HHUX HE OOHapYyX EHO KaKUX-IHOO JPYTrUX YacTHUI] B BHJE KPUCTAIIOB, KOTOpbIE OBLIN
0OHapyXeHBI B Ma3Kax W3 BaKIIMHBI.

AJre3suBHas akTUBHOCTb T'eJisi TUAPOOKHUCH aTIOMUHUS TI0 BCeW BEPOSTHOCTH, MPOSIBIISIETCS HE
TOJIBKO C CaMUMHU MeNbUallIMMM TacTepeiUlaMi B pPa3IMYHOW CTENEeHH JEe3MHTErpalud, HO U
COEIIUHSIETCS] CO MHOTUMH OMOXMMHYECKUMU KOMITIOHEHTaMU: O€IKOBO-YTIIEBOIHBIMHU, JIUMTUIHBIMU
(monwMcaxapuIHBIMH) W JIPYTHMH KOMIUIEKCAMH, 4YacTh KOTOPBIX SIBJIISIETCS IPOJyKTaMHU
KU3HECITeNILHOCTH TacTepesl. Ha Hamm B3I ACTOHUPYIOIIee U MPOJOHTHUPYIOIIee NEHCTBHUS
WHAKTUBHPOBAHHON BAaKIIMHBI BO3HHMKACT TAKXKE 32 CYET ONTHUMAIBHOTO KOJIMYECTBA Telsl ITyTEM
MEXaHHYECKOTO COIMPUKOCHOBEHHUS U 33JIEPIKKON MEKy TeTMEeBbIMHI YACTUIIAMH ITaCTEPEeILI.

KocBeHHBIM TOATBEPKIECHUEM O HEIOCTAaTOYHOM aJre3MBHOM aKTHUBHOCTH  YaCTHIL
THJIPOOKHCH TI0 OTHOIIEHUIO IETBHBIM MacTepeiyiaM MOKHO OOBSICHUTh M CKOIUICHHE CIIOSI OeJIoro
ocaJika co ciabbIM cepoBaThIM OTTEHKOM Ha JTHE ()JIaKOHA C BaKLIUHOM.

B d4ucne comeit W Apyrux UMHTPEAMEHTOB B BaKIMHE XOPOIIEH pPacTBOPUMOCTHIO
obmamator NaCl, apoxokeBO#l 3KCTpaKT, caxaposa, IJI0K03a, JBy3aMeleHHbIH (hochopHOKUCITBIM
Hatpuii (12 BoansIi, yna, Na;HPO, 12H,0, TOCT 4 (72-76)). U3 nepedncieHHBIX KOMIIOHEHTOB
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CIIeyeT OTMETHTh, YTO KPHUCTAJUIBI HEKOTOPBIX W3 HHUX MOTYT OCTaBaThCsi B HEOOIBIIOM
KOJIMYECTBE B TOTOBOM BaKIIMHE, YTO U MOOYAMUIIO K ONMMCAHUIO OTJEIbHBIX YaCTHUII.

[IpenBapuTenbHONM NPOBEPKOM HAa PACTBOPUMOCTH B JHUCTHJUIMPOBAHHOM BOJE, @ TaKXKE B
XoJe OMOTEXHOJOTMYECKHX TIPOIECCOB IMPUTOTOBIIEHUS HEOPraHMYECKHX  KOMIIOHEHTOB,
pacTBOpeHHE ITHX MpenapaToB BU3YaIbHO OBUIO HE IPOJI0JKHTEIBHBIM.

Mukpockonuss ~ HaTUBHOTO  TMOPOIIKAa WM  OCajJKa  pacTBOpa  JBY3aMEIICHHOTO
docdopuokucioro Harpus (0,9 mac.%) mokazana HEOJHOPOJAHOCTh YACTHUIL IO pa3Mepy, 1o Gopme
u Onecky. KpymuHku BemiecTBa ObUIM PAcCMOTPEHbl B JIBYX BapHaHTaX OCBEUICHHOCTH
€CTECTBCHHBIM M MCKYCCTBCHHBIM CBETOM C MAaTOBBIM (WIBTPOM. B mepBoM citydae paznudue 1o
BEJIMYMHE JOMHUHHUPYIOLIEMY KOJUYECTBY YAaCTULBI C OE3YNMPEeuHO YUCTBIM U OAHOPOJHO OENbIM
[[BETOM HAIIOMHMHAIOT IYIIUCTBI CHET C MEJIKO3EPHHCTONW TOBEPXHOCTHIO CO €Iab0 3aMETHBIM
Oomeckom. B Toxe Bpems, HHOTJa BCTPEYAIOTCS KPUCTAUIOBUAHBIC, MOJUMOpQHBIE, Ooee
po3payHble, YKPYIHEHHbIC, WHOT/Ia BU3yaJbHO BBITIAJCBIINE KaK MEIKOpPa3IpOoOJCHHBIN Jen,
[[BET ¥ KOHCUCTEHIIUSI KOTOPBIX HATIOMUHAET «TOHKHU MPO3payHbIN Jie]] Ha TOPHOM peuKey.

[Ipy MCKYCCTBEHHOM OCBCIICHHH OIMCHIBAEMBIC MHKPO- M MaKPOCTPYKTYpPHI 00Jamanu
CBOMCTBOM ayTOJNFOMHUHECIEHCUU: «CHEXKHBIE» - TEMHO-CUHUE, a <JICASHBIE) - MPO3pavyHO-CUHUE U
npu 60J1ee BBICOKOW OCBEIICHHOCTH — YEPHO-CHHUE OTTCHKH.

Takum  oOpa3om, 4yacTulbl  JABY3aMelleHHOro  (ochOpHOKUCIOrO  HATpus  MpHU
MHUKPOCKOIIMPOBAHUH C MCKYCCTBEHHBIM OCBEIICHHEM ObUIM OoJiee TeMHbIC, HHOTIa C CHHEBATBHIM
OTTEHKOM U Pa3MYHON BENUYMHBI. boyee MIOTHBIE W3 HUX, BO3MOXHO, SIBISIFOTCS «ICIASHBIMU,
KOTOPBIE TPYIHO PACTBOPSIFOTCA B CIIOKHOW IO COCTaBy BakuuHe. B mpuroroBnenHoM 0,5%-HOM
pacTBope €ro Ha ropsiuei BoJe Ha JIHE MOCYAbl OCTABANICA ONAIECHUPYIOLIUN PBIXJIBIA OCaJ0K.
JlepuBatbl ero 4actui] 4epe3 4 yaca I1OCII€ NMPUTOTOBJICHUS PacTBOpa IPEACTaBIEHBI B (hopme
MEPEKPELICHHBIX UTOJIOK C OCTPHIMU KOHIIAMH, a TaKXKe <JIeASHBIX» (OPM, UYTO CBUAETEIHCTBYET
00 MICHTHYHBIX OMHMCAHHBIX B UCXOJHOM HATUBHOM MaTepHalie pa3Mepax, COOTBETCTBEHHO - | X
110 MxMm 1 2,5 X 6,3 MKM.

N3 umcna obcnenoBanubix coneit u coenmaeHnii (NaCl, 40%-as rimroko3a, caxaposa (4,0
Mac.%)) MUKPOCKOIIUEH PECTPYKTYPU3ALIMIO B BIJIE KPUCTAJUIOB OTJIMYAIH TOJIBKO B BHICYILIEGHHOM
coctrostanu xyopuctoro Harpus (0,5 mac.%). [lpu aTom oTnuvanu o6pa3zoBaHUs UTOJIOK, KYOUKOB U
KPYIHBIX MUPaMUJ — KPUCTAJUIOB, KOTOPBIX HE MOTJIM HailTH B BakimHe. MopdocTpyKTypa Urook-
KPHUCTAJUIOB ObIJIa MACHTUYHOM, Kak U B paCTBOPE ABY3aMeIIeHHOTO (OCHOPHOKUCIIOTO HATPHSI.

Cpenu MHOT000pa3ust MOPHOIOTUIECKUX CTPYKTYP U3ydaeMOil BaKIIMHBI BCTpEeUalnch Ooiee
KPYITHBbIE W TUIOTHBIE YaCTHIIBI ABY3aMeIIeHHOro (POCHOPHOKHUCIOro HATPUSI ¢ MHOTOTPAaHHOCTBIO
WX TMOBEPXHOCTH. DTOT Mpemnapar Jo0aBisOT B KauecTBe Oydepa B cOCTaB MUTATENBHOU cpebl B
ouomnpermnapate. OOHapy>XKHBaeMbI€ TOBOJIBHO PEAKO YACTHUIIBI B UCCIIEYEMBIX Ma3Kax M3 BaKI[UHBI
XapaKTepU30BAIUCh HEPABHOMEPHOU MOBEPXHOCTHIO, PA3IMYHON BEIHUUHON - OT 23 10 25 MKM, a
MHOTJ]a KPUCTAINIOBUIHOCTBIO U MPO3PavyHOCThIO YacTull, gocturaroumx a0 50 x 70 MxM. Yribl
YacTUIl - Yalle MPUTYIJICHHBIC, YacTh MX OKPAIIUBAIUCh a3ypOM OT CBETJIO-CHHETO A0 TEMHO-
CHHETO I[BeTa, HAIMYHUEM Ha MX IMOBEPXHOCTH B PA3IMYHON CTAJIUU JIC3MHTETPAIlUU, OYCHb MEITKHX
nactepei ¢ peHomeHoM ancopOmuu (Ha pucyHke 5). Hapsay ¢ omucaHHBIMU BBINIE CBOWCTBAMU
YaCTHUI] IMEJTH MECTO TakKe OoJiee CBETIIbIE YACTHIIBI, TOYTH HE OKPAIICHHBIC a3ypOM, UICHTHYHBIC
M0 CTPYKTypEe KpUCTaIaM, CJIEeI0BaTeNIbHO, C OTCYTCTBHEM y HUX ()EHOMEHa aare3uu K azypy H
nacrepesiaM (Ha pUCYHKe 6).

OTH JaHHBIE CBHJIETENBCTBYIOT, UTO HE BCE YACTHUIIBI JBY3aMEIIeHHOTO (PochHOpHOKHUCIOTO
HATpHs B BaKIWHE, TIOJ] ICHCTBHEM KaKUX-TO ()aKTOPOB, OCTAIOTCS HE PACTBOPCHHBIMH TIOJTHOCTHIO.
[IpenmnonoXuTenbHO MOKHO CKa3aTh, YTO MEJKHE YacCTHIIl UMEIOT Oojiee IMIOTHYIO M CHUIIBHO
BapuabenbHYIO CTPYKTYPY.

Uro KacaeTcs UCXOHOTO MaTepHalia M3 4ero ObLI MPUTOTOBJICH APOXIKEBOW IKCTPAKT, TO
MIPY MHEKPOCKOITHH OH COCTOSUT U3 MEJTKHUX, CPEAHUX U KPYITHBIX, OJTHOPOJIHBIX MO CTPYKTYPE METBIX
JPOXOKEBBIX KJIETOK OT CBETIIO-CEPOrO JI0 CBETIO0-3€JIEHOBATOTO OTTEHKOB. KpyITHbIE KIETKU U3 UX
quclia UMEJIHN JBYXKOHTYPHYIO 000JI04Ky. B Ma3kax u3 BakIMHBI HAM HE yAaJ0Ch UX OOHApPYKUTb,
TaKk Kak OHU OCTarOTCs Ha (uUIbTpe TMocie QUIbTpalk HCXOJHOTO MaTepuana. B xome
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CBETOOITUYECKOT0 MCCIE0BAHUS MOP(OIOrMUECKOro COCTaBa BAaKLMHBI B IOJIE 3PEHUS MHOIIA
OOHapyKUBAJIM TaKKe HAJTHMUUE TEMHO-XKEJITHIX MOJMMOP(HBIX YacTUI], HATOMHHAIOUINX OCTATKH
KeJlaTMHA WK arapoBbIX JE€TPUTOB.

Kpome Toro, B mporecce KOHTPOJIsl cepuil mpenapaTa BO3HUKAeT HEOOXOIUMOCTh IIPOBEPKU
€ro Ha HaJM4Yue IOCTOPOHHEH MHUKPOQIIOPHl IMyTeM MMKPOCKOIIMM Ma3KOB U3 BaKIUHHOI'O
cyOcTpara, Tak Kak 3Ta YacTh OMOJIOTMYECKOTO KOHTPOJS HE MOXKET OBITh pElIeHa IPYyTUMH
METOAAMHU C YY€TOM TOr0, YTO KOHEUHBIH MPOAYKT HEepel pa3iIvMBOM BO (DIAKOHBI MOABEPraroT
aBTOKJIaBHpOBaHuIo pu Temreparype 120 °C B Teuenue 30 MUHYT.

Pucynoxk 6 - Yactuia kpucrasuia ABy3aMeIieHHOro ¢pocopHOKUCIOro HATpus (CTpenKa).
Hetpur arapa («A») Ha poHe reneBbix cTpykTyp. OkparnieHo no PomanoBckomy-I nm3a.
Veenmnuenue 10 x 100, mpu 1uppoBom mmiBeiinapckom mukpockore mapku LeicaDM 400 B ¢
IporpaMMHbIM obecrieueHueM «Mopdonorus».

Buioowt

[TonydyeHHble OaHHBIE MOTYT OBITH HCIONIB30BaHBI MPH KOHTPOJE PA3IUYHBIX JKUBBIX U
HCKHBBIX BAaKIOUH CO CJIOXHBIM COCTaBOM HMHIPCAUCHTOB, BKIIOYAIOIIWM IIPOJIOHTaTOPLI,
CTaOWIN3aTOPBI, COPOCHTHI, UMMYHOCTUMYJISATOPHI U BBISICHEHUH XapaKTepa UX B3aMMOOTHOIICHUN
B COCTaBE KOHEYHOTO MPOIYKTA, a TaKXKe JUIS MOJIHOM XapaKTePUCTHKHU HCIOJIb3YeMOW BaKIIMHBI
WIHM K€ TIPU BBISICHEHUH BpPEIHBIX M O€3BpEIHBIX, IMMYHOTEHHBIX, WM PEaKTOT€HHBIX CBOWCTB
invitro.

BrIsiBIeHBI OCTaTKH, CIIOCOOHBIE COXPAHUTH B BUAE (PParMEHTOB MCXOTHOU (UOPUILISIPHON
CTPYKTYPBI OTACIBHOTO OHMOJOTHYECKOro cyOcTpara, BXOJSIIETO B COCTaB BaKIIMHBI B KaueCTBE
onocTuMymsATOpa Hecrenuuueckoro pakropa UMMYHHUTETA.

Takum oOpazom, uzydeHue MOP(HOIOTHYECKOTO COCTaBa OMOJIOTHYECKHX IpEerapaToB Ha
MOJIeTI BaKIIMHBI MIPOTUB MacTepesuie3a NTHI] CO CIOKHBIM OMOXMMHYECKUM COCTaBOM TOKA3aJio
HAJINMYHUEC COXPAaHHOCTH MHOTUX MHUKPOCKOIMMYCCKHUX CTPYKTYpP, UYTO IMO3BOJIACT CYAUTH O
MepPBOHAYANILHBIX KOMIIOHEHTaX HEPACTBOPUMBIX YACTHUIl M JETPUTOB HUITH KE UX JIEPUBATOB MOCTIE
CJIOYHBIX OMOTEXHOJIOTUYECKUX U OMOXUMHUYECKHUX MPOIIECCOB INVItro.
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KYCTAPJIbIH ITACTEPEJUIE3THE KAPCHI BEJICEHILIITT )KOWMBLIF AH
BAKIIMHAHBIH MOP®OJIOTUAJIBIK KYPAMBIH TECTUIEY

Anoamna

AnbIHFAaH  JepeKTep  IPOJIOHraTopjapibl,  TYpPaKTaHIBIPFBILTApAbl,  COPOEHTTEPA,
UMMYHOCTUMYJISITOPIAapAbl KAMTHTBIH WHTPEAUEHTTEPIIH KYpPACIi Kypambl Oap apTyp:i Tipi jkoHE
Tipl eMec BaKIMHAJIApAbl OAaKblIay JKOHE OJIAp/AbIH TYMNKLUIIKTI ©HIM KYpaMbIHIAFbl ©3apa KapbIM-
KAaThIHACBIHBIH CUNATHIH aHBIKTAY Ke3iHJe, COHJai-aK MaiaJaHbUIaThIH BaKIMHAHBIH TOJIBIK
CUIIaTTaMachl YIIIH HEMece INVitro-HblH 3USHABI JKOHE 3USAHCHI3, HMMYHOIGHJIIK HeMmece
PEaKTOTeHIIK KACHETTEPiH aHBIKTAy Ke31He Maii1aTaHbuTybl MYMKIH.

VIMMYHUTETTIH criequ(HKaIbIK eMec (HDaKTOPbIHBIH OMOCTHUMYJISATOPBI PETiH/AE BaKI[MHAHBIH
KypaMbIHa KIpETiH JKeKe OHMOIOTHUSIBIK CyOCTpaTThIH OacTamnkbel (GUOPMILIAPIBIK KYPBUIBIMBIHBIH
(bparMeHTTepl TYpiHJe CaKTaIaThIH KAJIAbIKTap aHbIKTAJIIbI.

Ocpuraiinia, Kyp/en OMOXUMESITBIK Kypambl 0ap KyCTapAbIH HacTepesuie3ine Kapchl BaKIIMHA
MOJICJIIHJET] OMOJOTUSJIBIK IpernapartapablH MOpPQOJOTHUIBIK KYpaMblH 3€pTTey KeITereH
MUKPOCKOTHSIIBIK, KYPBUIBIMAAPIBIH CAKTATYBIH KOPCETTI, OYII invitro Kyp/esi OMOTEXHOIOTHSIIBIK
KOHE OMOXMMHMSUIBIK TPOIECTEPIHEH KEHIH epIMEHTIH OeJmeKkTep MEH IETPUTTEP/iH HeMece
OJIapAbIH TYBIHABUIAPBIHBIH O0aCTaNKbl KOMIIOHEHTTEpiH Oaraiayra MYMKIiHJIIK Oepei.

Bakuunanelk ~ cyOcTpaTThiH — Mopdoiorusibslk  Kypambl  Leicadm-400V  caHabIK
MHUKPOCKOIBIH/IA 3€PTTEIII.

Byrinri kyHre neiiH KycTapAblH ©acTepesuie3iHe Kapchl OelceHal emec BaKIuHaIap
TEKCepiIMereH koHe 3epTrenmereH, Tek kana M.Umitzhanov xone K.Zh.Kushaliev T.06. ycoinran
BaKIMHAIAPBIH Kocnarana [2-3].

backa okarpaiinmapna 613 Oacka aBTOpiap YChIHFaH OeliceHAl eMeC BaKIIMHaHBIH
MUKPOCKOMHUSIIBIK KYPBUIBIMIAPbIHBIH KayINCi3Airi Typaiibl allTyFa MyMKIHITIMI3 KOK. by keneci
OMOJIOTHSUIBIK ~ IIperaparTapFa KaTbICThl, artanm aiTkaHga A.A.I'yceBTiH, B.C.PycaneeBThbiH,
AMN.Cocuuuxuaia,  B.M.I'HeBaieBaHbIH, O.B.IlpynTtoBanbiy  «Ilacrepemnesre  Kapchbl
SMYJbCUSIIBIK BaKIMHaHBI *kacay omici; O.B.boponnnansiy «KycTtapablH mnacrepesie3iHe Kapchl
Oencen/il eMec AMYJIbCUSUIBIK BaKIIMHAHBI kacay»; A.B.JleoHoBTbIH «KycTapiblH macrepesiesine
Kapchl KYpFaK Tipl BakLUMHaHbI jkacay »koHe chiHay»; T.H. PoxnecTBeHCKasHbIH «OHEPKICINTIK
TUNTEr (pepManapaa Kycrap/blH OaKTepUsUIBIK aypyJapblHbIH aJAbIH aJIyAblH KEIIeH]l XYWeCiH
Kypy»; O.b.HoBukoBanbiH «KycTap/bplH 0aKTepHsUIBIK aypyJapbIHbIH alJIbIH ally 9JICTEpiH *kKacay
KOHE JKETLIAIpY» BaKIMHaJIApblH alTyra Oonanbl. JKorapelna atanraH aBTopiap OeliceHIl emec
BaKLMHAJIAp OOMbIHIIA MOP(OIOTUSIBIK KYPaMbIH CUIIATTaMal Ibl, TEK OJapAbIH THIMIUIIT Typabl
aKnapattap yceiaran [4-10].

Kinm co30ep: 6enceHainiri *OWBLUIFaH BAaKIMHAHBIH MOP(OJIOTHSIIBIK KYPaMbIH TECTLIEY,
Pasteurella multocida, 6% amroMuHUN THAPATAOKCH[I TeJi, aMHUH a30Thl, >KBUIKbBI KaHBIHBIH
capsIcybl, caxaposa, NaCl, eki anmacTeIpblIFrad HaTpuid hocdop KbIuKbuibl, 40% riaroko3a.

M. Umitzhanov*, O.T. Turebekov, G.K. Omarbekova, G.Ye. Mukhitdinova
Kazakh national agrarian research university, Almaty, Republic of Kazakhstan,
m.umitzhanov@mail.ru*, orken_tur@mail.ru, super.flores@mail.ru, Gulnare-07@mail.ru

TESTING OF MORPHOLOGICAL COMPOSITION OF INACTIVATED AVIAN
PASTEURELLOSIS VACCINE
Abstract
The obtained data can be used in the control of various live and inanimate vaccines with a
complex composition of ingredients, including prolongators, stabilizers, sorbents,

52


mailto:m.umitzhanov@mail.ru
mailto:orken_tur@mail.ru
mailto:super.flores@mail.ru
mailto:m.umitzhanov@mail.ru
mailto:orken_tur@mail.ru
mailto:super.flores@mail.ru

I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Ne3 (95) 2022, ISSN 2304-3334

immunostimulants and to clarify the nature of their relationships in the composition of the final
product, as well as for the full characteristics of the vaccine used or in the clarification of harmful
and harmless, immunogenic, or reactogenic properties in vitro.

Residues capable of preserving in the form of fragments of the initial fibrillar structure of a
separate biological substrate included in the vaccine as a biostimulator of a nonspecific immunity
factor were identified.

Thus, the study of the morphological composition of biological preparations on the model of a
vaccine against avian pasteurellosis with a complex biochemical composition has shown the
preservation of many microscopic structures, which allows us to judge the initial components of
insoluble particles and detritus or their derivatives after complex biotechnological and biochemical
processes in vitro.

The morphological composition of the vaccine substrate was studied using a Leica DM-400B
digital microscope.

The inactivated vaccines against avian pasteurellosis that exist to date have not been tested
and studied, with the exception of the inactivated vaccine against avian pasteurellosis proposed by
the authors M.Umitzhanov, K.Zh.Kushaliev et. al. [2-3].

In other cases, we do not have the opportunity to talk about the preservation of microscopic
structures of the inactivated vaccine proposed by other authors. This applies to the following
biological preparations, in particular to the developed vaccines Gusev A.A., Rusaleev V.S,
Sosnitsky A.l., Gnevashev V.M., Pruntova O.V.; Borodina O.V.; Leonova A.V.; Rozhdestvenskaya
T.N.; Novikova O.B. For the above-mentioned inactivated vaccines, the authors do not describe
morphologically the composition, but only provide information on their effectiveness [4-10].

Key words: Testing of morphological composition of inactivated vaccine,
Pasteurellamultocida, 6% aluminum oxide hydrate gel, amine nitrogen, equine blood serum,
sucrose, NaCl, sodium bicarbonate, 40% glucose.
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CORN PRODUCTIVITY IN NORTHERN KAZAKHSTAN

Abstract

Improvement of technology of cultivation of maize in The Northern Kazakhstan was based on
the principles of soil-protective arable farming and harvesting silage was the main purpose.

The advanced technology with the use of early-maturing hybrids (FAO (Food and Agriculture
Organization) 150...199) on the basis of minimizing of the technological cycle has been developed
in The North Kazakhstan Research Institute of Agriculture in the period from 1997 to 2015. The
average output of absolutely dry substance for this period was 4.8 t/ha, that is 45.1% higher than in
the previous period (1987-2008).

However, the advanced technology, based on the cultivation of the only silage crop
(monoculture) can not exclude a sharp decrease of the yields in droughty years and in years when
the summer is short and cool.

The silage conveyor as an alternative for monoculture of maize was substantiated by the
selection of crops with different biological requirements for growth conditions. The yields of crops
of the silage conveyor (sunflower - maize - sweet sorghum) was 5.14 t/ha (absolutely dry
substance), that is 0.73 t/ha higher than the yields of monoculture of maize in the period from 2016
to 2019.

Key words: maize, silage, productivity, the cultivation technology, the Northern Kazakhstan.

Introduction

Maize cultivation in the northern regions of Kazakhstan originates from the 1950s when the
maize began to sow to produce silage. The large areas were sowed for the first time (more than 75
thousands of hectares) in 1954 and the areas about 1.5 miIn hectares that are 2/3 of the total area of
Kazakhstan were sowed in the next 5 years [1,2].

Large-scale introduction of maize and implementation of tilled farming system were carried
out simultaneously. The maize field was the main field in crop rotations in this farming system [3].

The introduction of maize was carried out rapidly and over the large areas, so the zonal
features of the new region of cultivation were not taken into account. Agricultural techniques, the
system of agricultural implements and hybrids of maize were carried over unchanged. Agro
techniques were based on late-ripening hybrids and the use of moldboard plowing, disk plough-
harrows and checkrow planting ensured the ability of two inter-row processing in two directions
during the period of vegetation.

Such unreasonable transfer of a tilled technology into the steppe zone, not protected from
destructive influence of wind, led to the widespread deflation and systematic damage of the plants
in the fields [4,5].

The agricultural science has faced a challenge of development of soil-protecting activities to
overcoming destructive influence of drought, wind erosion. These methods will guarantee the
preservation of soil fertility.

However, there were positive results. A practical expediency and economic efficiency of
cultivation of maize to harvest silage on the basis of imported seeds has been proven during the
period of introduction of maize in the Northern Kazakhstan. [6-8].
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Dairy farming was now based on a fundamentally new type of feeding in virgin areas. The
basis of the ration was silage and concentrates [9].

Scientific research of that period lasted until 1996. Soil-protective technologies were specified
for each agricultural zone. The main tasks of the scientific research were to protect the plants in the
fields from wind erosion and a decrease in the amplitude of fluctuations of the yields of maize.

Researchers of the Northern Kazakhstan have proven that maize is not a tilled crop and there
IS no need of continuous loosening of row-spacing [10,11].

Agro-physical parameters of the soil after plowing do not meet the biological requirements for
the growth of maize. This fact was experimentally determined for the first time in the conditions of
Northern Kazakhstan. When the density of the soil in the rooting zone is 1.05...1.1 g/cm3, the
optimum water, air and food mode for the root system is created [12,13], whereas after the plowing
it is 0.9...0.95 g/cm3. Full substantiation of this theory was given by scientists of Agrophysical
Scientific and Research Institute (Russian Federation) and in the countries of Western Europe
[14,15].

Materials and methods

The trends in change of the yields for the years 1979-1996 were determined on the basis of
statistical reporting in the administrative districts, which are included in the appropriate agricultural
zone. Mathematical processing of data was performed by the method of equal squares [16].

The analysis of the chemical composition of the biomass was performed according to the
conventional technique:
the protein content - by the method of Kjeldahl;
the determination of cellulose - by the method of Ganneberg-Shtoman;
the determination of sugars - by the centrifuge micromethod of Bertrand-Bieri;
the determination of crude fat - by extracting with ethyl ether;
the definition of carotene - on the SF-596 spectrophotometer.

Results and discussion

Soil-protective farming system included new crop rotations with the group of crops "corn-
wheat". The highest yield (absolutely dry substance) per 1 ha was obtained in this group.

Wide-row method of sowing (70 cm) has become an alternative to a checkrow sowing, where
the integrated protection of maize was carried out by applying of soil herbicides and surface
treatment the most littered plots on the field.

A distinctive feature of the soil-protective technologies that were being developed already
now at the zonal level, is to minimize a technological cycle by consolidating of manufacturing
operations, increasing the width of capture of units and decreasing of the depth of processing.

We carried out a comparative assessment of energy consumption for a tilled technology
(during the period 1979-1996) and for a soil-protective technology (during the period 1997-1996) at
the experimental field of The North-Kazakhstan Scientific and Research Institute of Agriculture.
The experimental field is located in agricultural steppe zone of the Northern Kazakhstan.
Abandoning the plough began to use the cultivator and this has led to increased productivity of
labor and to reducing of material resources. The maize seeder has been upgraded for stable
operation after treatment of the ground with a cultivator and performed a number of operations in a
single pass: seed placement, fertilizing, introduction of soil herbicides and soil loosening in the row
zone [17].

Thus, the number of passes on the field has decreased almost by half (Table 1).

A labor costs per unit of area has decreased accordingly. The average yield for the period of
improving of soil-protective technology (1987-1996) increased 1.5 times in comparison with the
previous period (1979-1996) and amounted to 3.3 t/ha (absolutely dry substance).

However, soil-protective technology did not guarantee an annual maturation to milky-wax
ripeness. Only in this phase maize is the standard raw material (more than 25% of absolutely
dry substance) for the production of high-quality silage [18]. There are not enough effective
temperatures for late-maturing hybrids to reach the milky-wax ripeness until the autumn frosts in
the climatic conditions of the Northern Kazakhstan.
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Table 1 - The technological cycles in the different periods of cultivation of maize at the
experimental field of the North-Kazakhstan Scientific and Research Institute of Agriculture

Technology
Technological operation Tilled Soil-protective
(1979-1996) (1987-1996)
Ploughing + -
Treatment of the ground with a cultivator — +
Harrowing with spike-tooth harrows + -
Harrowingwithneedleharrows — +
Treatment of the ground by disk plough-harrow before + B
sowing
Treatment of the ground with a cultivator before B 4
sowing
Packing soil before sowing + —
Checkrow planting + —
dotted sowingwith fertilizers and herbicides — +
Packing soil after sowing + —
Double harrowing ++ ++
Treatment of soil in row-spacing + +
Treatment of soil in row-spacing with introduction of + B
fertilizers
Treatment of soil in row-spacing crosswise the et B
direction of sowing, 2 passes
Treatment of plants with herbicides + -
Harvesting + +
Thenumberoftreatments 14 8
The average yield for the period, t/ha 2,2 3,3

The dynamics of the yield of maize in selected agricultural areas during this period and
quality of the yield can be seen in a typical example of the North-Kazakhstan region. We analyzed
the maize cultivation in the region by the equal squares method during the 17-year period. As
convincingly demonstrated by mathematical analysis (table 2), in all agricultural areas during the
period of years 1979-1996 the transition to soil-protective technology has affected on the trend of
growth of the yields, expressed as a positive value of the parameter x (average annual factor).

Table 2 - The tendency in dynamics of the yield of maize in agricultural areas of the North-
Kazakhstan region (during the period of years 1979-1996)

The tendency in Yield
Agriculturalzone dynamics of the Nat_ur_al Absolutelydrysubstan_ce
yield humidity, Concentration, % Yield,
t/ha ' t/ha
Moderately arid steppe 92,6 +4,4 x 14,9 20,4 3,03
Arid steppe 76,0 +5,5 x 13,2 23,0 3,03
Forest-steppe 112,0 +1,5 x 13,6 21,4 2,91
Hilly steppe 121,0 +2,7 x 15,6 19,5 3,04
Steppe on chernozem soils 105,0 +2,3 x 13,4 19,2 2,57
Steppe on chestnut soils 37,9 +2,2 x 7,09 20,0 1,41
Experimental field of The
North-Kazakhstar! Scientific 160.3 +5.7 x 226 231 5,22
and Research Institute of
Agriculture (hilly steppe)
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Despite the fact that high technological discipline was maintained on the experimental field,
as evidenced by the highest yield here, there was no guarantee for the milk-wax ripeness also on
this field. The concentration of absolutely dry substance was lower than 25% that did not provide a
producing of high-quality silage.

The concentration of absolutely dry substance in mid-season hybrids (FAO 200...250) which
have been approved for use in the Northern Kazakhstan was reaching 20...23% before the first frost.
The main cause of low-quality silage is the biomass with high humidity.

Since 1997, the team of scientists of The North-Kazakhstan Scientific and Research Institute
of Agriculture started to develop an improved technology. This technology was based on the
introduction of early-maturing hybrids (FAO 150...199).These hybrids had milky-wax ripeness
every year in this region [19].

The yield of early-maturing hybrids was higher than that of the mid-season hybrids, as was
proven by our research and confirmed by verification in production.

It is well known that the maximum daily gain of maize falls on the phase of milky-wax
ripeness and significantly exceed the rates of all the previous phases [20-22].

Early maturing hybrids grow intensively 12...15 days until frost, while for the mid-season
hybrids this period is 1-3 days and is interrupted by frost. Therefore, the mid-season hybrids who
have a higher potential of productivity in comparison with the early-maturing hybrids, inferior to
them in the yield of absolutely dry substance in the short summer.

The average yield for the 1997-2005 period was higher (advanced technology) than for the
prior periods (Fig.1).

e

a

4 I |\ — \'V

Absolutely dry substance, t/ha
\
{
i

=]

1852 1870197119721873 18741973 1976187 7197819791080 19811952 1983 19841985 1085 1987 19851950 19901928]1 1902 1293 1994 1983
| The average yield | | —‘fifll:ls.b\.r\.rears » I

Figure 1 - Dynamics of the yield of maize in the experimental field of The
North-Kazakhstan Scientific and Research Institute of Agriculture as shown by the periods of
cultivation

However, the improved technology does not guarantee the annual high yields in difficult
climatic conditions of the Northern Kazakhstan. Maize was the main silo crop in the region, other
silage crops occupied 6...17% of the total area. Therefore, fluctuations in yield depended only on
one culture. Maize harvest is increasing slowly in years with cool summers; the moisture content of
the plants will be high. Maize also gives low yields in dry years (Table 3).
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Table 3 - The amplitude of fluctuations of yield of maize in the experimental field of The
North-Kazakhstan Scientific and Research Institute of Agriculture

The sum of | The amount of Absolutely The
Year temperatures precipitation The period without dry decrease
above +10°C, | (May-August), | effective rainfall,(days) | substance, in yield,
°C mm t/ha t/ha
1997 1775 132,2 30.VI-7.VII (37) 3,0 1,8
1998 2120 129,3 27.V1-10.VII (15) 57 -
1999 2178 133,1 27.V1—-21.VIII (51) 2,0 2,8
2000 2077 304,2 29.V —15.VI (16) 7,3 -
2001 2124 132,2 31.V - 7.VII (37) 4,2 0,6
2002 1890 2814 8.VI-21.VI (12) 7,6 -
2003 1951 238,9 3.VI-5.VII (32) 4,0 0,8
2004 1960 287,6 20.VI—-7.VII (16) 5,8 -
2005 1627 122,4 20.V1 -9.VII (19) 3,7 1,1
2006 1886 219,0 21.VI-8.VII (16) 4,8 -
2007 2230 144,0 17.VI-5.VII (18) 4,7 0,1
1997-
2006 1983 194,5 (24) 4,8

Note: Rainfall of more than 5 mm per day classified as effective

To the main silo crop needs a set of other cultures for a particular agricultural zone. This set
of other cultures will reduce the fluctuations of annual yield. Average yield of these crops should be
higher than the yield of maize. In this case, we obtain the optimal set of crops.

The optimal period for harvesting of maize corresponds to the phase of milky-wax ripeness
and lasts 8-10 days. In fact, this period lasts 18-20 days, if maize is a monoculture. Therefore,
harvesting silage ends, usually at subzero temperatures, which affect the quality of biomass. Typical
results were obtained by us in 2006, when the first frost was on August, 26 (Table 4).

Table 4 - Chemical composition of maize in different periods of harvesting (2006)

Indicators of the quality of Unit of Period of harvestmg .
the yield measurement | Milk ripeness Milky-wax ripeness
Before the frost | After the frost
Date of sampling 20.VIII 25.VIII 30.VIII
Humidity % 79,3 75,3 77,8
Absolute dry substunce % 20,7 24,7 22,2
Including

Protein % 3,0 2,6 2,5
Fat % 0,4 0,8 0,2
Cellulose % 7,4 6,9 11,5
Nitrogen-free extractives % 8,0 12,6 6,6
Ash % 1,9 1,8 1,4
The amount of carotene mg / kg 23,5 15,9 8,6

The researchers had to find the set of crops in the system of silage conveyor to decrease the
amplitude of harvest variations in years with extreme conditions. At the same time maize should
remain the main silo crop. The results of the research (2011-2019) showed that in years with cool
summers, when the number of active temperatures is insufficient, sunflower gives the greatest yield.
The yield of sugar sorghum is much greater than yield of maize and sunflower in dryland conditions
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when the period of vegetation is prolonged. The yield of maize, sweet sorghum and sunflower differ
from each other and depended on the period of harvesting (Table 5).

Table 5 - The yield of silage crops by calendar dates(absolutely dry substance), t/ha

Year Date of harvesting
August, 20 | August, 25 | August, 30 | September, 5
Maize (control)
2017 18,2 40,1 48,0 -
2018 30,2 62,3 68,4 -
2019 24,6 50,3 55,5 -
2017-2019 24,0 50,2 57,3 -
Sun flower
2017 59,1 65,2 - -
2018 38,3 45,0 - -
2019 49,5 56,9 - -
2017-2019 48,0 55,0 - -
Sweet sorghum
2017 19,3 24,5 26,3 38,5
2018 24,5 36,0 47,6 69,2
2019 22,4 35,2 44,7 62,4
2017-2019 21,0 31,2 39,6 56,7

Yield of sunflower, compared with yield maize and sorghum, has the maximum value on the
25 of August. Because the maize has not reached milk-wax ripeness yet, as well as sorghum has not
reached the stage of flowering. Maize has reached milky-wax ripeness on the 30 of August, and on
this day the yield of maize was higher than that of sunflower and sugar sorghum. In turn, sweet
sorghum has reached its maximum yield in the first five days of September.

The interpretation of these data allows to calculate the yield of silage crops in the system of
silage conveyor, if the harvesting period will fit: for sunflower - August, 20...25 (flowering stage);
for maize - August, 26...30 (milky-wax ripeness), sweet sorghum - August, 31 ... September, 5
(flowering of panicles).

We compared the average yield of crops in the system of silage conveyor (maize, sunflower
and sugar sorghum) with a yield of monoculture of maize over 3 years (2017-2019). It was found
(table 6) that the amplitude of fluctuation of yield for the monoculture of maize higher from year to
year. The average yield of monoculture (2017-2019) was lower, because the harvesting period was
prolonged. Harvesting of monoculture of maize began before reaching the milk-wax ripeness.

Table 6 - Comparison of different systems for the production of silage

The system of the production 2017 2018 2019 2017-2019

Monoculture of maize, t/ha 3,54 5,36 4,34 4,41
The deviation from the mean value

t/ha -0,87 +0,95 - 0,07 -

% -19,7 +215 -15

The system of silage conveyor, t/ha 4,61 551 5,32 5,14
The deviation from the mean value

t/ha -5,53 0,37 0,18

% -10,3 +7,1 +3,5
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The yield of crops in system of silage conveyor will be higher if corn, sunflower and sweet
sorghum will not occupy equal areas. They should occupy the acreage according to the probability
of occurrence of certain weather conditions.

It was established by us that the number of years with high solar activity and prolonged
summer in the hilly-steppe zone was 8 of 30 (1971...2000).Therefore, the acreage of sweet
sorghum should be no more than 25%, which corresponds to the theoretical frequency of coming of
favorable years. The theoretical frequency of coming of favorable years for sunflower corresponds
to 25-27%

Conclusion

Scientific search has developed from tilled technology to soil-protective and further to
advanced technology on the principles of the increasing yield, the quality of yield and minimizing
of the technological cycle during the 5 decades of cultivation of maize in the Northern Kazakhstan.

The average yield was 4.8 t/ha (absolutely dry substance) over the years of the introduction of
improved technology (1977-2007) at the experimental field of the North-Kazakhstan Scientific and
Research Institute of Agriculture. Yields increased 2.2 times compared to the tilled technology
(1979-1986). Labor costs decreased 4.9 times per 1 ton of product.

Silage conveyor was developed on the basis of the set of crops, which supplemented maize,
for production of sustainable by years raw material silage. Yields of maize as a monoculture for
production of silage amounted to 4.41 t / ha during 2017-2019, that is 0.73 t / ha less than the
average yield of crops of the system of silage conveyor (sunflower - corn - sugar sorghum). The
amplitude of fluctuation of yield decreased from 19.7% (monoculture) to 10.3% (silage conveyor).
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COJITYCTIK KABAKCTAH/IA KYTEPIHIH OHIM/ILIITT

Anoamna

Conrycrik Kazakcranga »xyrepi ecipy TE€XHOJOTHSCBIH JKETLIAIPY TOMBIPAKTHI KOPFAUTHIH
€riH IapyallblUIbIFbl KaFUJaTTapblHa HET13/1€M1/11 )KOHE HEeT13r1 MaKkcaThl CypiieM JaiibiHaay OOJbl.

Contycrik Kazakcran aypll MIapyamibUIBIFBI FBUIBIMH-3€PTT€Y MHCTUTYTHIHAA 1997-2015
KbUIAp apajibIFbIHA epTepeK JKeTuly OylaHAapblH NaiijjalaHa OTBIPBIT O3BIK TEXHOJIOTHUS
azipnenai (PAO) 150... 199) TexHOMOTUANBIK LIMKIABI OapblHIIa a3aiTy HeriziHzae. Ochl Ke3eHae
MYJIIEM KYpFakK 3aTThIH opTalia eHjipici 4,8 T/ra Kypazsl, Oys eTkeH ke3eHre (1987-2008 xbpuiaap)
Kaparanga 45,1% -ra xorapsbl.

Anaiiia Kanfbl3 CypsieM JaKblUIblH (MOHOJAKBLI) ©Cipyre HETi3JeNreH O3bIK TEXHOJIOTHUs
KYaHIITBUIBIK SKBIIAAPBI JKOHE jkKa3 KBICKA JKOHE CaJKbIH OOJIFAaH JKbUIIAPBI OHIMIUTIKTIH KYPT
TOMEH/ICYiH JKOKKa ILIbIFapa aJMaiibl.

Cypriem KoHBeHepi KyrepiHiH MOHOJIAKBIIIBIHA OajamMa PETiHAe oCy KaFAaiibiHa KOWBIIATBIH
OpTYpJli OMONOTHSUIBIK TajlanTapbl Oap HakbUIIapAbl ipikTeyre HerizgenreH. Cypiem KoHBelepi
(xyHOaFBIC - )Kyrepl — KaHTTHI IIai *Kyrepi) JakbUIIapbIHbIH OHIMALTIT 5,14 T/ra (MyJaaeM Kyprak
3aT) Kypajsl, sFHU 2016-2019 xpiiaap apanbiFbIHAA KYyrepi MOHOJaKbUIbIHAH 0,73 T/Ta jKOFaphl.

Kinm ce30ep: xyrepi, cypiem, eHIMILUTIK, ecipy TexHomorusicel, Contyctik Kazakcras,
KYpFaK 3aT, aCThIK.
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IMPOAYKTUBHOCTD KYKYPY3bl B CEBEPHOM KA3AXCTAHE

Annomauus

CoBepIlIeHCTBOBAaHUE TEXHOJOTUU BO3JeNbIBaHuA KyKypy3sl B CeepHom Kazaxcrane
0a3upoBajoCh HA MPUHLHUIIAX MOYBO3AIKUTHOTO MaXOTHOTO 3eMJIe/IeNsl U OCHOBHOM IENbI0 ObLIO
3aroTOBJIEHHUE CUJIOCA.

B CeBepo-KazaxcTtaHCKOM Hay4HO-HCCIIEIOBATEILCKOM HHCTHTYTE CEIBCKOrO XO3siicTBa B
nepuoa ¢ 1997 no 2015 rox pa3paboraHa nepenoBas TEXHOJOTHSI C MCIOJIb30BaHUEM THOPHUIOB
pannero co3peBanuss (PAO) 150... 199) Ha ocHOBE MHMHMMH3AIMH TEXHOJOTHYECKOTO ITHKJIA.
Cpennsisi BBIpaObOTKa aOCOIOTHO CYXOTO BEIIECTBA 3a 3TOT Mepuoja cocraBmwia 4,8 T/ra, 4To Ha
45,1% Bbitne, yem 3a npeasiayiumii nepuosa (1987-2008 roasr).

Onnako mepenoBas TEXHOJIOTHS, OCHOBAaHHAs Ha BBIPAIIMBAHUU €IMHCTBEHHOW CHUIJIOCHOU
KYIbTYpbl (MOHOKYIBTYpBI), HE MOXET HCKIIUYUTh PE3KOTr0 CHIKEHHUS YpOXKAHOCTH B
3aCyIUIMBBIC TO/IBI U B TOJIbI, KOTJA JIETO KOPOTKOE U MPOXJIATHOE.

CunocHbIil KOHBeWep B KauecTBE aJbTEPHATUBBI MOHOKYJIbTYPE KYKYpy3bl ObLI 00OCHOBaH
OTOOPOM KYIBTYp C pa3IUYHBIMH OHOJOTHYCCKHMH TpPEOOBAHHUSIMH K YCIOBHSM POCTa.
YpoxailHOCTh KyJIbTYp CHIJIOCHOTO KOHBeiepa (MOACONHEYHUK - KyKypy3a - CIAJAKUH COpro)
cocraBimsuia 5,14 T1/ra (aOCONMIOTHO cyXxoe BemecTBo), To ectb Ha 0,73 T/ra BbINIC ypoOXKacB
MOHOKYJIBTYPBI KyKypy3bl B iepuos ¢ 2016 o 2019 roa.

Kntouesvle cnosa: xykypy3a, CHIOC, MPOAYKTHBHOCTb, TEXHOJOTUS BO3/CIIbIBAHUS,
Cesepnbiii KazaxcraH, cyxoe BeIIecTBO, 3€pHO.
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AYBLT ITAPYAIIBLIbIF BIH MEXAHUKAJIAHABIPY KOHE SJIEKTPJIEHAIPY
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AGRICULTURE MECHANIZATION AND ELECTRIFICATION
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TEST RESULTS OF THE FS-1,4 MOCK-UP SAMPLE AND THE FS-2,1 EXPERIMENTAL
SAMPLE OF THE COMBINED UNIT FOR PRE-SOWING TILLAGE AND SEED
SOWING IN THE CONDITIONS OF THE SOUTHERN REGION OF KAZAKHSTAN

Abstract

The main part of the territory of Kazakhstan is located in a sharply continental arid climate.
On 80% of the territory of the republic, the amount of precipitation is not enough for the normal
development of tilled crops, especially sugar beets, soybeans, and vegetables that are most
demanding on moisture.

Combined tools imported to the Republic of Kazakhstan from near and far abroad are not
adapted to the soil and climatic conditions of Kazakhstan and are expensive.

The existing soil-cultivating implements (with working tools of a passive type, i.e. rigidly
fixed to the frame or rotating under the influence of the soil reaction) consist in a small and
practically uncontrolled degree of crumbling, the formation of a compacted “sole” below the
cultivation zone, poor undercutting and destruction weeds, etc. In addition, to work with these
implements, fairly heavy tractors are required, which have high traction forces and consume
significant power for self-propelling. The listed shortcomings are very significant and have been
known for a long time, and the fact that they have not yet been established casts doubt on the
possibility of their elimination when using hordes with passive-type working ornans. Over the past
40-50 years, these tools have not changed technologically, practically[1, s.391].

Thus, the prerequisites for the widespread use of combined aggregates are the biological and
agrotechnical compatibility of the simultaneous performance of a number of technological
operations, the reduction in the number of passes of equipment across the field, and the reduction in
labor and energy costs for the cultivation of agricultural crops. crops, and in particular, vegetables
[2,5.17].

The developed combined machine FS-2.1 is designed for pre-sowing tillage and sowing in
one pass, which significantly reduces the level of costs compared to the traditional scheme for pre-
sowing soil preparation and sowing. The advantage is the reduction of sowing time by half, as well
as saving fuel and lubricants by 20-25% and retain moisture in the soil and reduce energy costs
during sowing.

Key words: field tests, combined tool, agrophysical indicators, deformation area, density,
hardness, crumbling, soil ridges, milling.

Introduction

Pre-sowing tillage is the last and responsible operation before sowing. Carrying out pre-
sowing tillage in the world practice combined sowing units with active and passive working bodies.
Aggregates with passive working bodies mainly consist of cultivator or loosening paws and rolling
rollers of the planed, tubular and ring-spur type. Sowing units with active working bodies consists
of an active harrow with vertical and horizontal working bodies.
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In order to form a seed layer in accordance with the agrotechnical requirement, it is
necessary to perform loosening, leveling, crumbling and compaction of the soil to the depth of seed
embedding. For the implementation of favorable soils for seeds, the lower layer should have a
density of 0.9-1.3 g / cm®, and lumps with a diameter of 1-25mm (at least 80%) should prevail in
the soil, the field surface should be leveled, the permissible ridge is 3-4cm. Foreign tillage machines
do not correspond to the specific soil and climatic conditions of Kazakhstan: they bring large lumps
of soil to the surface of the field; they do not perform leveling and decompression of soils to the
desired size and depth; they do not create a fractional composition of the soil that meets
agrotechnical requirements, according to which the content of a finely lumpy fraction of soil up to
20mm in size should be at least 80% [3, 5.97].

Sowing units with active working bodies are not common in the Southern zone of
Kazakhstan. For this purpose, LLP "SPC of Agrcultural Engineering” has developed a combined
unit for pre-sowing tillage and seed sowing FS-2.1 with active working bodies of horizontal L-
shaped arrangement. The FS-2.1 seeder provides tillage and sowing in one pass of leguminous and
industrial crops on arable and stubble backgrounds [4, 5].

Laboratory and field tests of a mock-up sample and research tests of an experimental sample
were carried out at the Scientific and Production Center of Agroengineering LLP.

Research methods

When conducting scientific research on the choice of the type, parameters and operating
modes of the working bodies of the combined machine for pre-sowing tillage and sowing seeds FS-
2.1, the classical provisions of theoretical mechanics, theory of mechanisms and machines,
continuum mechanics, agricultural mechanics were used.

When choosing the working bodies, the peculiarities of the soils, the irrigated farming zone
of the South of Kazakhstan were taken into account. The long-term data on the agrophysical state of
the soils of the southern zone of Kazakhstan during the technological operations for their processing
were analyzed. Previously, attention was paid to the dynamics of humidity, density, hardness and
crumbling.

A laboratory installation was made for field testing of the working bodies of the combined
gun. Research tests of the mock-up and experimental sample were carried out in the fields of the
KazNIIZiR LLP according to the following regulatory documentation:

-GOST 20915-75 "Agricultural machinery. Methods for determining test conditions™;

-ST RK 1560 -2006 Tests of agricultural machinery. Machines and implements for deep
tillage. Methods for evaluating functional indicators.

-ST RK 1559 -2006 Tests of agricultural machinery. Machines and implements for surface
tillage. Methods for evaluating functional indicators.

-GOST 20915-2011 "Testing of agricultural machinery. Methods for determining test
conditions". Interstate standard.

-GOST 33687-2015 "Machines and implements for surface tillage. Test methods". Interstate
standard.

-GOST 33677- 2015 "Machines and implements for row-to-row and row tillage. Test
methods". Interstate standard.

-GOST 24055-2016 "Agricultural machinery. Methods of operational and technological
assessment”. Interstate standard.

-GOST 12.2.111-85 "System of occupational safety standards (SSBT). Agricultural
machines mounted and trailed. General safety requirements”. Interstate standard.

The design documentation for the experimental sample was developed in accordance with
GOST 2.001-93 "Unified system of design documentation. General provisions".

Results and their discussion

To create optimal conditions for seed germination, it is necessary to bring the content of the
soil fraction of less than 20 mm in size to at least 80%, reduce the surface ridge to 3 cm, create a
soil density in the seed area of no more than 1.0 g / cm3 and form a compacted bed for sowing
them. The density of the soil after its treatment in the upper layer should not exceed 1.3 g/ cm3. In
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this regard, milling working bodies should provide the indicators of pre-sowing soil treatment set by
agricultural requirements for the South of Kazakhstan.

Tests of a Mock-up sample. Laboratory and field tests of a mock-up sample of a combined
unit for pre-sowing tillage and seed sowing FS-1,4 were carried out in 2020 on light chestnut soil of
medium loamy mechanical composition in the fields of KazNIIZiR LLP, on operations of pre-
sowing milling soil preparation and seed sowing (Figure 1).

During the tests , the following results were obtained:

The test conditions were typical for this zone. Humidity, density and hardness of the soil in
the 0-20 cm layer were 14.2%; 0.83 g/cm3 and 0.9 MPa.

The functional indicators are shown in Table 1. The results of the initial technical
examination showed that the model sample of the combined unit meets the requirements of the
technical specification. No defects and damages were detected during the external inspection of the
combined unit under test. The bolted connections are not weakened, the welds are made
qualitatively. The quality of the painting of the gun is satisfactory. During the running-in of the
machines, adjustments were made to install the working bodies to a given depth. The limits of the
adjustments corresponded to the technical task.

Table 1 - Functional indicators of the FS-1,4 mock-up sample
Values of indicators

Indicators according to the according to the test
technical task results
Previous operation Harrowing
Soil of any type and . .
Soil type and name by mechanical composition mechanical Med'ﬁ mtloa;my_:lght
composition chestnut sol
Soil moisture, %, by layers, cm

0-5 12,0

5-10 30-75% 13,8

10-15 15,1

15-20 14,9

Soil moisture, %, by layers, cm

0-5 0,3

5-10 - 0,7

10-15 0,8

15-20 0,8

Soil hardness, MPa in layer, MPa before 2,5 0,5
Field surface ridges, = cm 2,1
- arithmetic mean, (cm) 2,1
- standard deviation, = c(cm) before & Sem 1,4
- coefficient of variation, y (%) 66,6

Sealing depth specified cm 8

Sealing depth actual cm

Average value, (cm) 7,6

Average deviation, =o(cm) 0,4

Coefficient of variation, y (%) 5,3
The seeding rate set at p.m/ piece is 5

The actual seeding rate per item m/ pc

Average value, (pcs) 4,4

Average deviation, +c(pcs) 0,8

Coefficient of variation, y (%) 18,2

The interval between seeds is 25cm

mean value, (cm) 24,6

mean deviation, +c(cm) 1,7

coefficient of variation, y (%) 6,9
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T W

Figure 1 — Mock-up sample of a combined unit for pre-sowing tillage and sowing seeds
FS-1,4 in operation

Agrophysical indicators of the soil after the performed technological operations of the
combined unit for pre-sowing tillage and seed sowing: density, hardness, removal of soil lumps to
the surface parameters of the formed strip, as well as the quality of seed sowing corresponded to
agricultural requirements and setting values.

The actual seeding depth corresponded to the installation, the average value according to the
experience was 5.1 cm. The interval between seeds is comparable to the set values and the average
for experience is 24.6 cm . The average number of seeds is 4.4 per linear meter. The ridge of the
field surface after passing the machine was + 3 cm.

According to the results of the R&D carried out, it can be noted that the mock-up of a
combined unit for pre-sowing tillage and sowing seeds to tractors of the 0.6 and 14 kN traction class
performing operations for pre-sowing and sowing seeds steadily performed the technological
process. . The qualitative indicators of tillage were satisfactory. The density, hardness, ridges of the
soil and its crumbling after the passage of the machines corresponded to agricultural requirements
and technical specifications.

Testing of an experimental sample. Based on the terms of reference, an experimental
model of the machine was developed and the results of field tests conducted in 2021, an
experimental sample of a combined unit for pre-sowing tillage and sowing seeds for tractors of the
0.6...14 kN traction class was manufactured in LLP "SPCAE", which was assembled with
experimental working bodies for conducting research tests for pre-sowing tillage and seed sowing
having the following parameters: number of knives 8; the angle of soil crumbling with L-shaped
knives is 20 °; the height of the reservoir is 55 mm; the length of the knife is 125 mm; the seeding
rate is 9.3 cm and the interval between seeds is 10.1 cm.

Research tests of an experimental sample of a combined unit for pre-sowing tillage and seed
sowing FS-2.1 on a dump background were carried out in the fields of KazNIIZiR LLP for pre-
sowing tillage and seed sowing. The test conditions for this operation are given in Table 2.
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Table 2 — Test conditions

Values of indicators
Indicators according to the .
Technical Task according to the test results
Previous operation Autumn plowing Autumn plowing
Soil type and name by mechanical Soil of any type and Medium loamy light chestnut

composition mechanical composition soil

Soil moisture, %, by layers, cm
0-5 0 7,6
510 before 20% 8.7
10-20 9,8

Soil moisture, %, by layers, cm
0-5 0,6
510 before 2,0 1,03
10-20 1,25

Soil hardness, MPa in layer, cm:

0'5 017
510 before 2,5 15
10-20 2,0
Field surface ridges, + cm before + 5 8,0

According to Table 2, the test conditions met the requirements of the terms of reference. Soil
conditions during the tests were typical for this zone and gray-earth soils. The main indicators:
humidity, density, soil hardness in a layer of 0-20 cm, respectively, amounted to 11.4%; 1.12 g/ cm
1.2 MPa. The surface ridges are = 8.0.

The functional performance indicators of the experimental sample of the combined machine
for operations on pre-sowing soil preparation for row crops and seed sowing are shown in Table 3

Table 3— Functional parameters of the experimental sample FS-2.1

Indicators

Values of indicators

According to
agricultural
requirements

according to the test results

Unit (power machine + gun)

Belarus 80/82 + FZ-2.1

The speed of the unit, km/h 10
Depth of tillage, cm: -

- installation: cm 12,0
- actual: cm 11,8
Soil density, g/cm® by layers, cm

0-5 before 1,0 0,61
5-10 0,80
10-20 1,20
Soil hardness, MPa, by layers, cm

0-5 0,72
5-10 before 1,0 0,89
10-20 1,18
Soil crumbling, % by fractions, mm

>50 The content of soil -
50-20 fractions with a size of 2,7
20-10 less than 20mm 43
<10 not less than 70% 54,3
Field surface ridges, = cm not less 3 2,3
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Qualitative and agrophysical indicators of the performance of technological operations with

combined tools

Band Processin The number of seeds
Technological operations width. cm | 9 depth, | Seed sowing depth, cm | sown per linear meter of
! cm the row, pcs
M|II_|ng, loosening of strips, 32,9 10,8 48 93
sowing of seeds
_ Deadlin Agrophysical indicgtors of the soil
Technological es for Soil crumbling, %
Opeiﬁtllsges for | impleme ; j“!:afi Size of fractions, mm
- £ cm
ntation 8 100-50 50-20 20-10 <10
Milling of strips,
loosening of strips, 10.05 2,3 - 2,7 43 54,3
sowing of seeds

Figure 2 shows the corn crops carried out during the tests of the combined unit. Figure 3 shows an
experimental sample of the machine in operation.

Figure 3 — Experimental sample of a combined unit for pre-sowing tillage and sowing seeds FS-2.1

in operation
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Primary technical expertise. According to the examination data, the experimental sample of
the combined machine submitted for testing met the requirements of the technical specification.

The submitted technical documentation is sufficient to perform operations to prepare the
experimental sample for operation and conduct research tests.

The evaluation of the manufacturing quality of the combined machine was carried out
immediately before the start of research tests.

The test conditions were typical for this zone.

From May 3 to May 10, the experimental sample was tested for operations on pre-sowing
soil preparation and sowing of row crops. The test conditions met the requirements of the technical
specification. Soil conditions during the tests were typical for this zone and gray-earth soils. The
main indicators: humidity, density, soil hardness in a layer of 0-20 cm, respectively, amounted to
11.4%; 1.12 g/ cm 1.2 MPa. The surface ridges are + 8.0[6, s.134].

The functional indicators of tillage were satisfactory and corresponded to agricultural
requirements.

All the results obtained in terms of the parameters of the formed strip, the depth of its
processing, the quality of sowing seeds corresponded to agricultural requirements and setting
values.

The quality of tillage by machines was satisfactory and corresponded to the agricultural
requirements for the technological operation. After the passage, the soil density in the 0-20 cm
layer, respectively, was 0.90 g /cm3, hardness 0.94 Mpa. The depth of tillage was stable, deviations
from the installation depth were insignificant: the coefficient of variation, respectively, for
machines was 10.2%; the mean square deviation of 0.3 cm. The content of the finely lumpy fraction
of the soil after the passage was 97.3%. The fraction content with a size of more than 50 mm was
within acceptable values (respectively for the machine: 3.7%) as well as the ridges of the soil
surface (2.3 cm). There were no breakdowns and failures in the operation of combined guns on the
dump background [7, s.11-14].

Conclusion according to the results

The model FS-1,4 and the experimental sample FS-2,1 of the combined machine for pre-
sowing tillage and seed sowing are operable, steadily perform the technological process, the
functional indicators of their work correspond to agricultural requirements. Energy indicators -
traction resistance corresponds to the power of tractors of class 14.20kN. Primary technical
examination according to the examination data, the experimental sample of the combined machine
submitted for testing met the requirements of the terms of reference [8, s.3].

What are the advantages of using. The design of the combined sowing tool is adapted to
work on soils of various mechanical composition in the South of Kazakhstan and to its production
at agricultural machinery enterprises in Kazakhstan. Unlike single operating machines, a combined
tool for pre-sowing soil preparation by combining several operations reduces the load on the soil of
the chassis of machine-tractor units and thereby prevents the destruction of its structure, reduces the
negative impact on the agrophysical properties of the soil - air and water permeability, reduces
moisture loss due to evaporation. During the operation of the combined tool, a compacted seedbed
is formed and thereby provides an influx of moisture to the seeds, a stable depth of their embedding,
which improve their germination [9, 10].

The use of combined arms in advanced technologies will reduce operating costs and specific
capital investments by 20-25%.

What are your plans for the future. The results of the conducted research will be used in
the design and manufacture of a prototype of a combined gun this year. In the future, our institute
will continue to work on improving this combined guns FS-1,4, FS-2,1 and prepared technical
documentation for its serial production.
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KA3AKCTAHHBIH OHTYCTIK OHIPI JKAFJAVBIHJIA TONBIPAKTBI CEBY
AJIIBIHIA OHJEYTE KOHE TYKBIM CEBYTE APHAJIFAH
KYPAMJIACTBIPBLIFAH KOHJBIPFBIHBIH ®C-1.4 MAKETTIK KOHE ®C-2.1
TOKIPUBEJIK YJTICTH CHIHAY HOTH)KEJIEPI

AHnoamna

KazakctaH TeppuUTOPHSCHIHBIH HEri3ri Oejiri KypT KOHTHHEHTTIK KypFaK KiIMMaTTa
opHanackaH. PecnyOnuka aymarbiHbIH 80% >KaybIH-IIAIIBIH MeJIIEPl ericTiK JaKbUIIap/blH,
acipece KaHT KbI3bUIIIACHIHBIH, COsl OYpIIaKTapbIHbIH, bUIFAJIFAa aca KaKeT KOKOHICTEPIiH KaJbIIThI
JaMybl YIIIH )KeTKITIKCI3.

Kazakcran PecryOnukacbiHa anbIc-)KaKblH IIETEINEPICH OKENIHETIH Kypama Kypaijgap
Ka3akcTaHHBIH TONBIPAK-KJINMATTHIK JKaraiibiHa OeiliMIeIMEreH XKoHe KbIMOaT Typasibl.
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KonnaHpicTarsl  TONBIpaK OHACHTIH Kypaji-caitMaHnmap (MAacCUBTI TypAeri KYMbIC
KYpaJJapbIMEeH, SFHH paMara KaTThl OCKITIITeH HEeMece TOMbIpaK pPEeaKIUsICHIHBIH OCEpPIHCH
aifHaJaThIH) YCaK »JoHE IC XKy3iHAe OaKbUIAaHOAWTBIH KyHpey IopeKeCiHEH, THIFbI3IAIFaH
«TabaHHBIH» Nala OOJybIHaH Typajbl. ©cipy aliMarblHAaH TOMEH, Hamap IIAOBUIFaH HKOHE
KOUBLIATBIH apamimentep >koHe T.0. CoHbIMEH Karap, OChl KypalJapMeH XYMBIC ICTEy YILIiH
JKOFapbl TapTy KywmTepi Oap jkoHEe ©3AIriHEeH JXYpYy YLIH aiTapiblKTail KyaTThl TYTHIHATBIH
KETKUTIKTI ayblp TpakTopiap KaxeT. KepceTiireH KeMIITIKTep ©Te MaHBI3AbI jKoHE OypbIHHAH
OCIT1Il KOHE OJIAPJBIH oI OeNTrieHOeTeHl TaCCUBTI THUITET1 KYMBIC OpHAHAAphl Oap opAaiapisl
naiianany KesiHae oJlapbl KO0 MyMKiHAiriHe kymoH kentipeni. Conrsl 40-50 >xput immiHge Oy
Kypajaap TEXHOJOTUSIIBIK, iC )KY3iHe e3repreH koK. [1, 6.391].

Ocpunaiiia, GipiKTipiITeH arperaTTapibl KeHIHEH KOJIIAHYIBIH aJlfbl MIAPTTaphl OipKaTap
TEXHOJIOTHSUIBIK OTepalysuIapAbl Oip yaKbITTa OPBIHAAY/BIH OHOJIOTHSUIBIK KOHE arpOTEXHUKAIIBIK
yisleciMainiri, eric ankantapbl OOMBIHIIA TEXHHUKAHBIH OTY CAaHBIH a3alTy, *YMBIC KYII MEH
SHEPrUsl LIBIFBIHAAPBIH a3alTy OOJbIN TaObUIagbl. aybUl INAPYalIbUIBIFBl JAKbULIAPBIH 6cCipy.
JaKbpUIIap, aTal anTKaHaa, kekenicrep[2, 6.17].

XKacanran @C-2.1 Kypama MalIMHACKI €ric aJbIHAAFbl TONBIPAK OHJAEYTe oHe Oip eTyne
ceOyre apHaiFaH, OYJI eric algbIHAAFbl TONBIPAK NAHBIHAAY MEH CEOYHiH AOCTYpII CXEeMachIMEH
CaJIBICTBIPFaH/1a MIBIFBIH/IAP JCHTCHIH alTapibIKTail TOMEHAETeIi. APTHIKIIBIIBIFEl — €TiC YaKbIThIH
€Ki ece KbICKApTy, COHBIMEH Karap >kaHap-karapmait 20-25% yHemjiey jKoHEe TOIBIPAKTa bIIFaIbI
yCTarn TYpPY JKOHE €Tic Ke3iH/Ie SHepIusl IIBIFBIHBIH a3aiTYy.

Kinm ce30ep: ericTiK CBIHAKTapbl, Kypama Kypal, arpoQU3HKAIBIK KOPCETKIIITep,
nedopmanus ayaHbl, THIFBI3/BIK, KATTBUIBIK, YTy, TOIBIPAK XKOTajJaphl, YHTAKTay.

JI.K. Kapmanos, /1. K. bezanvr*, O. E. Ceiinamanues, /[.P. bexknazapoe
TOO «Hayuno-npouzsoocmeenHulli yenmp azpoundicenepuuy, Anmamoi, Kazaxcman
darhankk_85@mail.ru, begaly.d.k@gmail.com*, mr.seipatal@mail.ru,
beknazarov.d.r@gmail.com, kanat_n@mail.ru

PE3YJIbTATBI HCIIBITAHUIA MAKETHOI'O OBPA3IIA ®C-1,4 1
IKCIIEPUMEHTAJIBHOI'O OBPA3LA ®C-2,1 KOMBUHUPOBAHHOI'O ATPEI'ATA
JIJISI TIPEJATIOCEBHOM OBPABOTKH ITOYBBI M IIOCEBA CEMSH B YCJIOBHUAX
IO’KHOI'O PETUOHA KA3AXCTAHA

Annomayusn

OcHoBHas 4acTh TeppuTopru Kazaxcrana HaXOAUTCS B YCIOBUSAX PE3KO-KOHTHHEHTAIHLHOTO
3acynuiBoro kimmara. Ha 80% teppuropum pecnmyOIuKH KOJMYECTBO BBIMAJAIOIINX OCAJIKOB
HEJOCTAaTOYHO JJIsi HOPMaJbHOTO Ppa3BUTHsS MPONAIIHBIX KYJIbTYp, OCOOEHHO Haubosee
TpeOOBaTENbHBIX K BJIare caxapHoOil CBEKJIbI, COH, OBOLICH.

3aBo3uMble B pecniyOnnky Kazaxcran KOMOMHUpPOBaHHBIE OPYAUS U3 AATBHETO U OJUKHETO
3apyOeXbpsi HE aJanTHpPOBaHbl K IOYBEHHO-KIMMAaTHYECKHUM YcioBUsM KazaxcraHa M HMMeEIOT
BBICOKYIO CTOMMOCTb.

CymectBromue 1mouyBoodpadareiBaromue opyauil (¢ pabouuMu OprHaMu MacUBHOTO THIIA,
T.€. KECTKO 3aKpEIJICHHbIMH Ha paMe€ WJIM COBEpIIAIOIIMMU BpallaTeJbHOE JBUKEHUE 0]
JeWCTBUEM pEeaKIMH TOYBHI) 3aKJIIOYAeTCs B MajoOd M MPAKTUYECKU HE PEerylupyeMod CTEeleHU
KpOILIeH!UsI, 00pa30BaHUU YINIOTHEHHOM «I10JIOMIBBI» HUKE 30HBI 00pabOTKH, TIOXOM MOJpPE3aHuH
U YHUYTOXKEHUH COPHOM pacTUTENbHOCTH M T.A. Kpome Toro, mis paboTbl ¢ 3TUMHU OpPYIUSIMHU
TpeOyeTcsl JTOCTaTOYHO TSDKOJBIE TPAKTOPHI, OONagaroIine OONBIIBIMH TATOBBIMH YCHWIIHSIMU W
noTpeOIsIomue 3HAYUTEIbHYI0 MOIIHOCTh Ha caMmornepeaBmkeHue. llepedncieHnble HeI0CTaTKU
BEChMa CYIIECTBEHHBI M HM3BECTHHI JIaBHO, W TOT ()aKT, YTO OHH JIO CHX TIOpP HE YCTaHOBIICHHI,
BBI3BIBAET COMHEHHE B BO3MOXKHOCTH WX JIMKBHIAIIMK IPH HCIOJIB30BAaHUU OPIAH ¢ pabounmu
OpHaHaMHM NacuBHOTO THna. 3a nociegaue 40-50 jeT 3Tu opyaus B TEXHOJIOTUYECKOM OTHOIIEHUH,
MPaKTUYECKUM, He u3MeHuIuch [1, ¢.391].
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TakuM 00pazoMm, HPEANOCHUIKAMH K IIMPOKOMY PaclpOCTPaHEHHIO KOMOM-HUPOBAHHBIX
arperaTtoB SBJSETCS OWOJIOTMYECKas W arpoTeXHUYECKas COB-MECTUMOCTH OJHOBPEMEHHOTO
BBITIOJTHEHUS PAJIa TEXHOJIIOTUYECKUX OIepalliii, COKpalleHue Yrcia MpoXoA0B TEXHUKH 10 MOJII0 U
CHUKEHHUE 3aTpaT Tpylda U HHEPreTUYECKUX CPEACTB Ha BO3JEIBIBAHUE C.-X. KYJIbTYp, U B
YaCcTHOCTH, OBO-IIiei [2, €.17].

PazpaGorannas komOunupoBanHas mamuHa ®C-2,1 mpenHazHaueH Ui NPEANIOCEBHOM
00pabOTKM TOYBBI M IOCEBA B OAMH IMPOXOJ], 3TO 3HAYUTEIHHO CHUXKAIOT YPOBEHb 3aTpaT Io
CPaBHEHUIO C TPAJULIMOHHOW CXEMOH IPOBEACHUS IMPEANOCEBHOM IMOJATOTOBKH IIOYBBI M CEBA.
[Tnrocom siBisieTcs COKpallleHHE CPOKOB IMPOBEACHMS MOCEBHBIX pabOT B JBa pas3a, a TaK XKe
sxoHoMust ['CM Ha 20-25% u coXpaHUTH BIIary B IOYBE U CHU3UTH SHEPT0O3aTPaThl MPHU TOCEBE.

Knwoueevle cnosa: moineBble HCIBITaHUS, KOMOMHUPOBAHHOE OpyAue, arpopu3nyecKue
MOKa3aTeNy, IUIomanab aAeopmamnuu, MIOTHOCTh, TBEPAOCTh, KPOIIECHUE, TPEOHUCTOCTH MOYBHI,
dbpesepoBanue.
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LEGAL REGULATION OF THE DEVELOPMENT OF THE AGRICULTURAL
SECTOR OF THE ECONOMY OF KAZAKHSTAN

Abstract

In agriculture, there are elements aimed at implementing promising tasks for the development
of the agro-industrial complex. The standard of living of the population depends on the effective
and targeted use of these elements. The Republic of Kazakhstan is currently one of the dynamically
developing countries in the world. The country's successes include the gradual recovery from the
crisis of its agricultural sector, which is an important factor in the development of the state's
economy. During the years of economic reforms that have taken place in Kazakhstan in agricultural
production, fundamental changes have taken place, and the non-state form of ownership has
become predominant, creating conditions for the development of market relations. In the
agricultural sector of Kazakhstan, in the process of market reforms, the predominance of small-
scale production has been created. This requires a corresponding increase in the scale of production
due to integrated processes that need to be developed among small agricultural businesses on the
principles of rationality, reasonableness and efficiency in order to strengthen the financial,
investment and factor-resource potential of domestic agricultural enterprises that can create
conditions for them to increase the competitiveness of national agricultural products.

Keywords. Agricultural sector, agro-industrial complex, economic mechanism, financial and
credit policy, economic activities, additional sources of financing, conditions of difficult climatic
conditions of Kazakhstan, agriculture requires a comprehensive solution

Introduction

The agricultural sector of Kazakhstan has huge potential opportunities to further increase
production volumes, provided that appropriate investments are attracted and advanced technologies
and scientific achievements are introduced.

The agricultural sector of the economy of Kazakhstan pays great attention not only to the
country's industrial security in the context of the global economic crisis and the search for ways to
overcome it, but also to the social situation of the population of the state. This happens for the
following reasons:

1. 43.5% of the total population of the country lives in rural areas;

2. Agricultural production provides self-employment for many households;

3. In the agricultural sector, export potential is being formed in the form of grain farming and
the growth of Kazakhstan's competitiveness with the help of certain types of agricultural raw
materials and products of its processing;

4. The agricultural sector provides more opportunities for the development of domestic food
markets as markets for essential goods in comparison with the goods of other sectors of the state
economy;

5. In order to ensure the sustainable development of agriculture, there is a need to develop an
effective economic mechanism for state regulation of the economy, including a system of
interdependent forms and methods of influencing the behavior of commodity producers in order to
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stimulate production, financial, investment activities and saturate the market with competitive
products.

The agro-industrial complex of Kazakhstan is one of the main reproductive sectors of the
economy of the republic. It produces about 1/3 of the national income [1]. Support of the
agricultural sector, and in particular the food market, is one of the most important tasks of the state.
In all developed countries, agriculture is largely supported by the state. This branch of the national
economy is least adapted to the market and competition. The need for state regulation of the agro-
industrial complex is due to a number of circumstances, among which are usually distinguished
such as the impact of agro-industrial and commodity markets on the macroeconomic situation;
market failures in ensuring an economically equitable distribution of income; the influence of
natural factors on the efficiency of agricultural production; the demographic role of rural areas. At
the same time, the main tasks of state regulation of the agro-industrial complex are the development
of agro-industrial production, ensuring food security, regulating markets and maintaining economic
parity between agriculture and other sectors of the economy, creating an effective management
system for the agricultural sector of the economy and implementing a unified scientific and
technical policy in the sector, protecting domestic producers and others. Taking into account the
above, we will proceed to a brief summary of the main provisions defining the scientific concept of
state regulation of the economy.

Methods and materials

The economic mechanism is a complex system, which in our understanding is considered as
part of the economic mechanism and as a form of organizational and economic relations. Its essence
is to establish optimal ratios of various methods and levers, including price and financial and credit
mechanisms, insurance and tax systems, budget support and investments in agriculture [1].

In agriculture of Kazakhstan, there are such elements of the economic mechanism of state
regulation as financial, credit-budgetary, tax, price, investment, etc., aimed at the implementation of
both current and prospective tasks of the development of the agro-industrial complex. It's about
their effective and targeted use and understanding that the standard of living of the rural population
largely depends on the development of the agricultural economy. It is supposed to reliably ensure
the country's food security and sustainably develop the production potential of agriculture in real
market conditions.

The attraction of borrowed funds for the implementation of economic activities may have
different effectiveness, which depends on the rational formation of the structure of the sources used.
In addition, managing in market conditions requires enterprises to be able to repay short-term debts
at any time, that is, to be liquid.

The situation that has developed in the agriculture of the republic in the course of agrarian
transformations makes it necessary to develop fundamentally new and clear approaches to financial
and credit policy that correspond to the active role of the state in the economic regulation of
agricultural and all agro-industrial production, taking into account the laws adequate to the market
economy. In this regard, maintaining solvency, liquidity and creditworthiness, carrying out the
bankruptcy procedure, it is necessary to take into account that the ultimate goal of managing in
market conditions is to make a profit that would allow the enterprise to carry out expanded
reproduction [2].

State regulation is the main form of administrative-economic and organizational-legal
intervention of the state in socio-economic processes in order to maintain their rational balance and
macroeconomic stability [2].

Agro - industrial complex (AIC) is a set of interrelated industries that ensure the reproduction
of the final product from agricultural raw materials.

State regulation of the agro-industrial complex is the economic impact of the state on the
production, processing and sale of agricultural products, raw materials, food, as well as on
production and technical maintenance and logistics of agro-industrial production [3].

The disclosure of the objective foundations of the need to regulate the economy involves
clarifying the scientific definition of this concept. There is no clear statement of this question in the
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available literature. The world practice of macroeconomic regulation of the economy shows that
even countries with a developed market economy cannot do without state intervention in the market
system. This is confirmed by many scientific analyses of theory and practice. The analysis made by
competent specialists of countries with developed market economies allows us to quite clearly
substantiate the conclusion about the objectivity of measures taken by the state to regulate socio-
economic processes. The creator of the Swedish model of an efficient economy, Klass Eklund,
having concluded that "there is no perfect unregulated market in its pure form now in any state and,
strictly speaking, there has never been anywhere else,” emphasized the objective need for state
regulation in order to ensure the effective production of collective goods, justified externalities and
a fair distribution of income [4].

The English economist J.M. Keynes, formulating scientific conclusions about the importance
of the role of the state in stimulating the active activity of subjects of the market model of
management, wrote: ".. although the expansion of the functions of the government in connection
with the task of coordinating the propensity to consume and the incentive to invest would seem to a
publicist of the XIX century. or a modern American financier with a terrifying attempt on the
foundations of individualism, on the contrary, | defend it as the only practical possible means to
avoid the complete destruction of existing economic forms and as a condition for the successful
functioning of personal initiative" [5].

At the present stage of society's development, the creation of a sustainable management
mechanism in the agrarian economy is one of the significant factors in the growth of our country's
competitiveness. With the strengthening of the economy of Kazakhstan, the mechanism of
management in agriculture began to function in a more rational mode.

The advantages of domestic agricultural production should be used in the production of
competitive food products, namely: the presence of huge areas of land, economic purity of products,
excess labor resources, etc. To increase Strategic programs have been developed for the efficiency
of agricultural production: the Concept of transition of the Republic of Kazakhstan to sustainable
development for 2007-2024, the Concept of Sustainable Development Agro-industrial Complex of
the Republic of Kazakhstan for 2006-2010, the Law of the Republic of Kazakhstan "On state
regulation of the development of the agro-industrial complex and rural areas", separate regulations
were adopted.

The development of agriculture is associated with various aspects of sustainability: political,
legal, economic, environmental, social, globalization, informational, managerial. One of the most
important elements of the management aspect is the effective state regulation of agriculture. In
economic theory, the opinion has been formed that a positive result of economic regulation is
achieved in the case of a rational combination of state regulation of the economy and self-regulation
of commaodity producers. Due to specific features, neither agriculture nor the food market are self-
regulating systems: the main means of production is land, insufficient development infrastructure,
lagging scientific and technological progress and innovation, dependence on climatic conditions,
conservatism and inelasticity, low profitability and price disparity. State regulation of agriculture is
the economic impact of the state on the production, processing and sale of agricultural

products, raw materials and food, as well as on the production, technical and material and
technical support of the industry in order to create conditions for expanded reproduction, solving
social and environmental problems, as well as improving the level and quality of life in rural areas.

We identify the following areas of state regulation of agriculture: development of cooperation
in rural areas; increasing the availability of credit resources; pricing policy; regulation of the market
of agricultural products, raw materials, food and distribution networks; insurance of risks in
agriculture; technical and technological modernization of agriculture; conservation and
reproduction of land and other resources; sustainable development of rural areas; regulatory budget
support; improvement of the taxation system in agriculture; improvement of the legislative
framework; creation of the information field of the agro-industrial complex, greening of production.
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Results and discussion

The conditions and possibilities of reproduction of agricultural specifics and the country's
needs for agricultural products may differ significantly, which necessitates state regulation of
agricultural production and the food market, the main task and essence of which is to ensure
sustainable development of the agricultural sector, taking into account its specifics, while at the
same time rationally using agricultural potential in the interests of meeting the needs of society. In
the process of regulation, the interests of the state, industrial and agricultural producers, credit and
financial, trade structures, urban and rural populations collide, therefore, the main task of regulation
is to find ways and forms of coordinating the interests of all these groups. The effectiveness of state
regulation in the agrarian economy is manifested in the achievement of the goals set by the state
authorities and fixed in the program documents, in the legislation. The content of the agrarian
policy of the state is the achievement of sustainable development of agriculture and rural areas, its
goals are to increase the competitiveness of products, ensure employment of the rural population,
preserve natural resources, increase the investment attractiveness of agriculture, etc. In essence, the
above-mentioned goals of agrarian policy are the criteria for the effectiveness of state regulation of
agriculture. The most important indicators of the effectiveness of state regulation of the agrarian
economy are the growth rates of gross output and gross value added in comparable prices, the
growth index of investments in fixed assets of agriculture, the share of profitable agricultural
organizations in the total number of agricultural organizations, profitability, productivity. Currently,
the agricultural sector of the economy of the Republic of Kazakhstan occupies thirty positions in the
world agricultural market from 1st to 35th place, including 11 of them in the top ten. In the
production of grain, meat and dairy products, our country remains the largest agricultural country.
According to the number of horses, sheep and goats, dairy cows, the republic is also among the top
ten world leaders [1].

Now the production of gross domestic product (GDP) has increased by 5.3% compared to
2019. In 2019, the increase in the volume of gross agricultural output amounted to 3.7%. The
volume of gross agricultural output for 2019 amounted to 1620280.0 million tenge. According to
the Statistical Agency of the Republic of Kazakhstan in 2019, the index of the physical volume of
gross agricultural output was 113.8% [2].

Structural and technological diversification, expansion of the acreage of priority agricultural
crops to ensure food security, and increase the production of export-oriented competitive products
continue in the crop production industry. The areas of implementation of moisture-resource-saving
technologies are expanding. In 2009, 6.8 million tons of grain and flour in grain equivalent were
exported. The share of flour exports as a high-value-added product in the total volume of grain
exports is increasing annually and in 2009 amounted to 47%. Kazakhstan, having delivered 2.2
million tons of flour to the foreign market, took the first position in the world ranking of flour
exporters for the third time [3]. Of the livestock products, the growth in meat production, which
accounts for a quarter of the total gross agricultural output, had the greatest impact on the current
volume index. Among the positive factors, we can also note an increase in cow's milk production
compared to the level of 2008. The increase in the volume of gross agricultural output was noted in
most regions of the republic, the largest in Pavlodar, Akmola and East Kazakhstan regions. The
volume of production of processed products in 2009 in monetary terms amounted to 256.5 billion
tenge, which is 4.4% less, taking into account the indication, than in 2008. The volume of foreign
trade turnover in agricultural processing products of the Republic of Kazakhstan in 2009 amounted
to 796.4 million. USD, which is 26.3% less than last year's volume [4].

We define the competitiveness of agricultural production as a strategy aimed at the efficient
use of resources. Foreign capital is important in the restructuring of the agro-industrial complex of
Kazakhstan, as the domestic capital market is not developed for the financial support of
modernization and consolidation of enterprises processing agricultural raw materials. It is necessary
for the state to create a favorable investment climate in order to upgrade and replace outdated
equipment. As economic levers to stimulate the process of attracting investments, it is necessary to
use investment tax preferences, fiscal policy measures, state natural forfeits and a number of
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guarantees provided to investors investing in fixed assets of enterprises in priority activities. In
order to form a competitive agribusiness system, it is necessary to pay special attention to the
modernization of agricultural enterprises, which requires significant investments. It is important to
use foreign experience of venture investment, carried out, as a rule, in small or medium-sized
private or privatized enterprises without providing them with any collateral or mortgage, as well as
experience in creating venture investment funds in agricultural production. To popularize the
implementation of investment activities in agriculture, it is proposed to create an Investment
passport of a region or region on the Internet; It is also proposed to provide commercial leasing
companies with state guarantees to ensure the receipt of funds from lessees and the fulfillment of
the terms of leasing agreements [5].

In market conditions, small business in agriculture, although it has the potential to survive, its
formation is impossible without an appropriate support mechanism, where the main place is given
to the system of state measures, which, first of all, concerns tax benefits and withdrawals to budgets
of all levels. Incentives should be created to accelerate the growth and “entrepreneurial mass” in
rural areas. Accession to the WTO in the agricultural part should be aimed at meeting the following
important conditions: barriers to entry to domestic markets; reduction of the overall level of
agricultural tariffs; ensuring the minimum level of possible imports at low tariffs; reduction of
export subsidies, the introduction of a ban on new export subsidies, if possible, food aid and
promotion of goods on foreign markets. It is very important to create and develop agrotechnoparks
and incubators of agribusiness, clusters that contribute to the convergence of agricultural production
and processing industry. A scheme of coordination of work on the creation of legal and financial
conditions for the implementation of innovative initiatives of small enterprises in agriculture has
been developed [3].

The amounts allocated from the state budget for the maintenance of agriculture do not
contribute to a radical improvement of the situation. In the absence of financial resources, there is a
need to find additional sources of financing. The analysis and generalization of the research results
also allows us to identify non-governmental sources of support such as investments, leasing,
mortgages, insurance.

The problem of sources of credit resources for agriculture requires a comprehensive solution,
which is possible on the basis of cooperation of agricultural producers through the centralized use
of traditional internal sources (land rent, insurance payments, free cash of the population). Due to
these sources, annual accumulation in the republican budget and subsequent targeted use of credit
resources for the needs of agriculture in an amount covering about half of the needs of agricultural
producers is possible.

In conditions of multi-layered agricultural production, small rural entrepreneurship plays an
increasingly important role, which includes peasant (farmer) farms, households of the population,
consumer cooperatives, without whose support it is impossible to achieve the revival of agriculture
and improve the life of the rural population.

Peasant farming allows its subjects to overcome and eliminate alienation from the means of
production, to become their true master with the development of motivation for effective work on
the land, and the organization of corporate governance allows you to maintain this motivation and at
the same time strengthen it through collective labor, aimed at combating market competition and
achieving an increase in the efficiency of its results by combining all types of resources and
accumulating their potential into larger volumes that provide significantly greater opportunities for
sustainable development of production in agricultural formations than it allows small peasant
productions operating in a market environment [6].

Before proceeding to the essence of the factors of state regulation of the agro-industrial
complex, we note that agriculture differs from most branches of the national economy by specific
production conditions: land is the main means of production; work is seasonal; the labor process is
associated with living organisms; the working period does not coincide with the production period;
there is a large time gap between the implementation of investments and obtaining the effect;
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inelastic demand for products depending on their prices; high capital and energy intensity; low
profitability and, finally, strict dependence on climatic conditions.

All this boils down to the objective necessity of state regulation of the agrarian economy,
strictly observing the following tasks [6].

First, it is necessary to ensure the country's food security. For Kazakhstan, food self-
sufficiency is economic security in general.

Secondly, for a country where 42.6% of the population lives in rural areas, the development
of agricultural production will solve the problem of unemployment in rural areas. A high level of
employment and a steady income will contribute to social stability. Despite the fact that the state
does not have enough resources to take on the solution of all the social problems of the village, it
must create conditions for the development of agricultural production.

Thirdly, it is necessary to take into account the significant multiplier effect for the entire
economy as a result of the development of the agricultural sector. Agriculture, and to a greater
extent the production of grain and meat, is a generator of domestic demand. The degree of
interconnection of agriculture with other industries is very high [7].

Fourth, Kazakhstan has all the necessary natural resources for the development of agriculture
and the promotion of domestic products to foreign markets. In the future, the industry can become a
real and significant source of hard currency. To do this, the state must provide all conditions for
increasing the competitiveness of products, solving the problem of transport communications both
within the republic and in foreign markets.

In the course of economic reforms in the agro-industrial complex, the grain processing
industry was transferred mainly to private ownership, and the state in some positions lost economic
leverage, the ability to regulate and control the functioning of the grain market.

There is no ideal grain market organization system in the world. In market conditions, two
types of organization of such markets have developed in a concentrated form, which have received
the conditional name "Canadian" "American". The first, Canadian, is a type of grain market
organization, prices in which are rigidly tied by regulations, starting with production, inspection,
movement, storage, and ending with the sale of grain. He minimizes participation in the market of
state financial resources and places great emphasis on marketing. The second, American, type of
grain farming organization is based on freedom and giving initiative to the private sector, protecting
farmers' incomes with guaranteed prices, regulating the grain market, placing state orders, applying
various state food programs, providing subsidies, preferential taxation, quotas, etc.

Having listed the main instruments of state regulation, let's consider a schematic map, which
includes mechanisms for stabilization and development, addition and definition of goals.

As for these groups of tools, | would like to highlight the massive branch of state support —
information and consulting support for the subjects of the agro-food sector. Currently, there is a low
level of awareness of commodity producers in economic and technological issues, and therefore
there is a need to expand information and consulting structures, the purpose of which is to train and
provide information services of an economic and technological nature to commodity producers for
the effective conduct of agricultural production. In the future, the Government plans to expand
measures of state support for the agro-industrial complex, strengthen the infrastructure of rural
regions, develop non-agricultural businesses in rural areas and stimulate entrepreneurial activity of
rural residents. In this regard, the need for agro-industrial complex entities to receive timely
information and advisory services both in traditional and remote (through the use of electronic
communication) forms will significantly increase [9].

Conclusions

This gives rise to the following conclusions:

1. The agricultural sector of the Republic of Kazakhstan is slowly but dynamically beginning
to overcome the crisis situation of the reform period. Almost all branches of the agro-industrial
complex of Kazakhstan have found positive trends in their development.

2. In the agricultural sector of Kazakhstan, in the process of market reforms, the
predominance of small-scale production has been created. This requires a corresponding increase in
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the scale of production due to integrated processes that need to be developed among small
agricultural businesses on the principles of rationality, reasonableness and efficiency in order to
strengthen the financial, investment and factor-resource potential of domestic agricultural
enterprises that can create conditions for them to increase the competitiveness of national
agricultural products.

3. Many tax problems should be taken into account when developing a stimulating fiscal
policy. In particular, the tax base should be scientifically justified and take into account both
differences in the resource availability of farms and territorial soil and climatic features, on which
the effectiveness of agricultural production depends to a decisive extent, i.e. it should be
differentiated by regions of the republic.

4. In the conditions of difficult climatic conditions of Kazakhstan, when some seasonal
agricultural work needs to be carried out in strictly defined terms, renting is difficult, since similar
work is carried out simultaneously in all neighboring farms. In our opinion, it is necessary to
develop the concept of leasing operations as a form of subsidizing rural producers, increasing their
income. The policy of leasing operations should be based on the principles of alternativeness, the
possibility for the lessee to choose options for technical means from the proposed leasing packages

[8].

The analysis of the world experience of regulation in the agricultural sector proves that all
countries of the world take into account its peculiarities and provide state support, conduct an active
protectionist policy. Thus, the ratio of the size of subsidies to the size of agricultural products is
80% in Switzerland, 30% in the USA, 50% in Germany, and 75% in Japan [8].

The level of state support for agricultural producers in Kazakhstan is much lower than the
current level in developed countries. The protection of national agriculture in the United States is
carried out mainly through import tariffs. The Commodity Credit Corporation reimburses
agricultural cooperatives up to 50% of the costs associated with the promotion of goods to foreign
markets. The EU countries have developed strict standards and requirements for the production
technology of food products, such methods as tariff manipulation, subsidies, quotas, discriminatory
rules for the sale of products are used in agricultural trade. In Japan, indirect subsidies through legal
cartel regimes have become a hidden form of support for domestic sugar producers. China
maintains a state monopoly on foreign trade in grains, cotton, tobacco, sugar, and some types of
vegetable oil. In the USA, 30% more is invested in the development of agriculture per unit of
production than in other industries. In Kazakhstan, the share of investments in fixed assets of
agriculture does not exceed 1.5% of the volume of investments in the economy. An analysis of the
effectiveness of direct state support for national producers showed that its level is 3% of gross
agricultural output (2008), which is 23 times less than in Japan, the EU-16, the USA-7 and even
Russia- 2 times. Kazakhstan provides state support 6.2 times lower than the threshold level defined
for the WTO republic. The republic is inferior in terms of allocated subsidies for 1 ha of arable land
to the USA by 15 times, the EU by more than 70 times [9].

The need to support agricultural production in Kazakhstan is much higher than in developed
countries. Rural producers cannot independently stop the degradation processes occurring in the
agricultural sector. It is possible to build an effectively functioning agricultural market with stable
production and profitable farms if external objective circumstances and internal threats that create
strategic, production and financial risks are taken into account. The main principles of the economic
mechanism of agricultural sustainability are: identification of competitive advantages of domestic
agricultural production; reduction of the impact of external threats; effective use of the resource
potential of agricultural formations; constant monitoring of financial indicators of economic entities
and their ratios, making effective decisions. The economic sustainability of agriculture should be
understood as effective development, which ensures expanded reproduction, the use of resource-
saving and economically safe technologies through a scientifically based system of state regulation
of support for the agricultural sector of the country [10].

79



I3nenicrep, Hotmxkenep — MccnenoBanus, pesynbratsl. Ne3 (95) 2022, ISSN 2304-3334

Gratitude

| thank my supervisor Atakhanov S., for the fact that the article was prepared within the
framework of the grant, I also thank my colleagues who are not the authors of the article, but with
their assistance the study was carried out, etc.

References

1. Merciful V. Large-scale agricultural production - the locomotive of the development of the
rural economy of the agro-industrial complex: economics, management. - 2010. - No. 2. - pp. 5-10.

2. Miloserdov V. Multicultural economy of the agro-industrial complex: the state and
prospects of the agro-industrial complex: economics, management. - 2012. - No. 2. - pp. 10-20

3. Altukhov A. Priority to large agricultural enterprises of all forms of ownership //Agro-
industrial complex: economics, management. - 2011. - No. 3. - p. 28.

4. Baigabulova K.K., Altybayeva G.K., Zhailganova A.N. Features of state regulation of
agriculture in the Republic of Kazakhstan // Electronic resource:

5. Bondarevskaya K.V. Trends in the development of the agrarian sector of the economy of
Ukraine / Bondarevskaya K. V. // Economics of agriculture. - 2014. - No. 11 - S.

6. Dzhakisheva U.K. Development of the agricultural sector in the context of economic
modernization // Electronic resource: http://articlekz.com/article/10668

7. Kamenova M. Factors of sustainable development of the agricultural sector of Kazakhstan /
M. Kamenova // Bulletin of Taras Shevchenko National University of Kyiv. - Series: Economics. -
2012. - No. 140. - pp. 23-26.

8. Latynin N.A. Theoretical approaches to determining the mechanism of state regulation of
the development of the agricultural sector of the economy of Ukraine / N.A. Latynin. - Access
mode: http://www.academy.gov.ua/ej/ej2/txts/galuz/05Imaseu.pdf

9. Official website of the State Statistics Service of Ukraine - http://www.ukrstat.gov.ua/

10. Official website of the Ministry of National Economy of the Republic of Kazakhstan.
Committee on Statistics - http://stat.gov.kz/

E.M. Hayxan
Kaszax ynmmuix acpapnvix 3epmmey ynugepcumemi, Anmamul K. Kasaxcman Pecnyobauxacoi,
Naukhan00@mail.ru

KA3ZAKCTAH DKOHOMHWKACBIHBIH ATPAPJIBIK CEKTOPBIHBIH
JTAMYBIH KYKBIKTBIK PETTEY

Anoamna

AybUl MIapyallbUIBIFBIHAA arpOOHEPKICINTIK KEIIEH 1 JaMbITY >KOHIHAET! NepCleKTUBAIIBIK
MIHAETTep/l iCKe achlpyfa OaFbITTalFaH aJieMeHTTep Oap. XaibIKTBIH eMip cypy JeHreili ochl
AJIEMEHTTEP/II THUIMJII JKOHE MaKcaTThl TaijanaHyra OainmanbIcThl. Kaszakcran PecrmyOnukacer
Kazipri yakpITTa oJIeMHIH CEepIiHAl JaMbIN KeJe jKaTKaH enaepiHiH Oipi O6omnbin Tabbutansl. Enmin
KETICTIKTepl JarJapbiCTaH KeHiH OHBIH aybUINIapyalllbUIBIK CEKTOPBIH OIPTIHAEN KaJIbIHa
KeNTIpyai KaMTHAbI, Oyl MeMJEKeT 3KOHOMHUKACHIH JaMBITYJBIH MaHBI3/bl (AaKTOpPBl OOJIBII
Tabbianpl. Kazakcranma aybul IIapyamnbUIbIFbl ©HIIPICIHAE OTKEH 3KOHOMMKANIBIK pedopmainap
KbUITApbIHA TyOereini e3repicTep OOMJIbI )KOHE HAPBIKTHIK KAThIHACTAPAbI JaMbITY YIIIIH JKaF1ai
»Kacail OTBIPBIT, MEHIIIKTIH MEMJICKETTIK €MeC HbICaHbl OackiM OoJiapl. Ka3zakcTaHHBIH arpapiibiK
CEKTOPbIH/Ia HApBIKTHIK pedopmanap mpoleciHae IIaFblH CEepUsUIbl OHIIPICTIH O0ackiM OO0yBI
KaJdbINTacThl. byl  OTaHABIK  aybul — [IAPyalIbUIBIFBI  KOCIMOPBIHAAPBIHBIH — KapKBUIBIK,
MHBECTULMSUIIBIK JKOHE (DAKTOPIBIK-PECYPCTHIK QJIEyeTiH HBIFAMTY MaKcaTbIHIA YTHIMJIBUIBIK,
MapacaTThUTBIK KOHE THIMIUTIK KaFMIATTapblHAA MIAFbIH aybll MIAPYalIbUIBIFEl KOCITOPBIHAAPHI
apachlHAa JAMBITY KaKeT WHTETpalMsUIaHFaH TpolecTep e€ce0iHeH OHIIPIC ayKbIMBIH THICIHIIE
VWIFAUTYyABl Tajam eTedi, OyJI oJlapFa aybul MIAapyamlbUIBIFBl KOCIMOPBIHIAAPBIHEIH Oocekere
KaOUIETTUIIrH apTTHIPY YLIIH XKaFJai *Kacaybl MYMKIH. YITTBHIK aybUIIIapyalIbUIbIK OHIMIEPI.
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Kinm co30ep: ArpapiblK CEKTOp, arpOOHEPKICINTIK KEIIeH, YKOHOMHUKAIBIK TETIK, KapiKbl-
Hecue casicaTbl, KOHOMHKAJIBIK KbI3MET, KOCBIMINA KapKbUIAHABIPY Ke3nepi, KazakcTaHHBIH
KYpJelli KIMMATTBIK KaFAaiIapsl, aybll IapyalnIbUIbIFbl KSIISH TI IIeIiM/Ti Tajlam eTe.

E.M. Hayxan
Kaszaxckuii nayuonanvbHwill acpapHulil UCC1e008amenbCKull YyHusepcument,
2. Anmamewi, Pecnybnuxa Kazaxcman, Naukhan00@mail.ru

ITPABOBOE PEI'YJIMPOBAHUE PA3BUTUSA ATPAPHOI'O CEKTOPA
IKOHOMMUMKH KA3AXCTAHA

Annomauusn

B cenbckoM XO35MCTBE €CTh 3JEMEHTHI, HAMPABICHHBIE HA PEATM3ALUI0 TMEPCIIEKTUBHBIX
3a7a4 IO PAa3BUTHIO arpolpPOMBIIIJIEHHOIO KOMIUIEKCA. YPOBEHb >KU3HU HACEJICHHUS 3aBUCUT OT
3¢ (HEeKTHBHOTO U TICJICHANIPABICHHOTO HMCIIOJIb30BaHUS ITUX AIeMeHTOB. Pecrybnuka Kazaxcran B
HACTOSIIEE BPEMS SBIISICTCS OJHOW M3 JUHAMHUYHO Pa3BUBAIOIIMXCS CTPaH MHpA. Y CIIEXH CTPAHBI
BKJIFOYAIOT TOCTENEHHOE BOCCTAHOBIIGHUE IOCJIE KPU3HMCA €€ CETbCKOXO3AMCTBEHHOTO CEKTOpa,
KOTOpBIM  ABIAETCS BaXHBIM (AKTOPOM Pa3BUTHUS SKOHOMHMKH TOCYAapCTBa. 3a TOAbI
SKOHOMHYECKUX pedopM, KoTopble mponumi B KazaxcrtaHe B CEIIBCKOXO3SHCTBEHHOM
MIPOU3BOJICTBE, MPOU3OIILUIA KOPEHHbIE U3MEHEHHS, U HETroCcyAapcTBEeHHas ¢opMa COOCTBEHHOCTH
cTayia mpeo0ajaronieii, co3aaBas yCJIOBUS JUIsl Pa3BUTHS PHIHOYHBIX OTHOIIEHUH. B arpapnom
cektope Kazaxcrana B mporecce pBIHOYHBIX pedopM  chOpMHpPOBAIOCH TMpeoOIaiaHue
MEJIKOCEPUHHOT0 TMPOM3BOJICTBA. ITO TPeOYyeT COOTBETCTBYIOIIECTO YBEIUYCHHUS MAaCIITa00B
MIPOM3BOJICTBA 32 CYET HMHTETPUPOBAHHBIX IIPOILIECCOB, KOTOPBIE HEOOXOAUMO pPa3BHBATh CPEIH
MaJIbIX CEJIbCKOXO3SIMCTBEHHBIX NPEANPUATAN Ha MPUHIUIAX PAlMOHAIBHOCTH, PAa3yMHOCTH H
3¢ (HEKTUBHOCTH C ENbI0 YKPEraeHUs (PMHAHCOBOTO, MHBECTUIIMOHHOTO U (PAKTOPHO-PECYpPCHOTO
MOTEHI[MAala OTEUYECTBEHHBIX CEIbCKOXO3IMCTBEHHBIX MPEAMPHUSATHH, YTO MOXKET CO3/1aTh I HUX
YCIOBUSL Ui TIOBBIIIEHHUS KOHKYPEHTOCIOCOOHOCTH CEbCKOXO3SHUCTBEHHBIX MPEIIPUSITUN.
HallMOHAJIbHAs CEITbCKOX03UCTBEHHAS TIPOTYKITHSI.

Kniouegvle cnosea: ArpapHbIi CEKTOp, arpoNpPOMBIIIIEHHBI KOMIUJIEKC, SKOHOMUYECKUN
MEXaHu3M, (PUHAHCOBO-KpEIUTHAS TMOJIMTUKA, SKOHOMUYECKAS JEATEIbHOCTh, TOTOJHUTEIHHBIC
WUCTOYHUKU (PMHAHCUPOBAHUS, YCIOBHUS CIOXKHBIX KIMMaTH4Yeckux ycrnoBui Kazaxcrana, cenbckoe
X035MUCTBO TPEOYET KOMIUJIEKCHOTO PEIICHHS.
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