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the most commonly observed, potentially reducing colony strength and negatively impacting honey
production performance.
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BIIOTAHITbl BANTAMANAY XYPrI3Y YLUIH U®T KOO LUAPTTAPbIH OHTAUNAHALIPY

AHHOomauus: Makanada ipi kapa (IKM) xoHe ycak (YKM) manda 6ntomare supycbiHa apHalbl
aHmuoleHenepli aHbiKMay VYWiH o3ipfieH2eH uMMyHoghepmeHmmik mandayra (U®T) apHanraH
omaHObIK XXUbIHMbIKMbI KOK WapmmapbiH OHmMauinaHobipyFra apHanraH 3epmmeynepdiH Homuxxenepi
kenmipineeH. XXymbicma adicmemeHi xemindipydiH Heaisei ke3eHOepi, COHbIH iWiHOe aHMuaeHHIH
copbyuss  xarQalnapbiH maHOay, peazeHmMmepdiH  KOHUeHmpauusicbiH  OHmaduaHobIpy,
UHKYb6auusiHbIH memniepamyparbiK-yakbimmblK pexumoepi xoHe marnday napamempriepi eaxel-
meeaxelni cunammarnrad. Copbuyus ywiH pekombuHaHmmel VP7 aHmuaeHiHiH oHmadlirbl
koHueHmpauuscsi 0,05 M kapboHam-6ukapboHam 6ycpepiH (Kbb) xoHe 5:3°C memnepamypada 20+2
caram uHKybauusHbI rnatidanaHraH ke3de bip yHrbiMara 5 Mka Kypaldbl. byn xardalinap aHmuaeHHIH
aHmuodeHesnepmeH mypakmsbl 6alinaHbiCyblH XoHe marndayOblH XOFapbl ce3iMmarndbifbiH KamMmamachi3
emeodi

UHKybauusiHbiH memnepamyparbiK PexXumOepiH oHmalnaHobIpy UMMYHObIK KeuweHOepOiH
my3inly XKblndamobifbiH XoHe ¢hepmeHm bernceHdinigiH apmmeipyra biknan ememidH 37+1°C
memrnepamypada marnday xypeidy eH muimOi eKkeHiH kepcemmi. buomuHundeHaeH MOHOKIIOHas0bI
aHmuoleHernep meH cmpenmaguduH-HRP koHbroecameiH TMB cybecmpambimeH bipae KonndaHy a0icmiH
JKOFapbl epekuweriai MeH cesimmanodbifbiHa Kon xemki3di. 0,5N my3 KblWKbIbIHbIH €pimiHOICIH
KondaHa ombipbifl hepmeHmamuemi peakyusHbl MmoKmamy HomuxenepdiH Hakmbl KOpiHiCiH
Kammamachi3 eme omablipbir, muimainiaiH pacmadsbl.

O3zipneHeeH mecm-xyle 6romaHa OuasHocmukacbiHOa KordaHy YWIiH XXofapbl arneyemmi
kepcemedi, byn ocipece KasakcmaH xardalibiHOa ocbl aypyObl baKbiniay xeHe andbiH any YWiH
MaHbI30bl.  Byn  KuHakmbl eemepuHaprbiK  meaxipubeze eHaizy UMMopmmblK aHanozmapra
moayendinikmi asalimbinl KaHa Kolmal, COHbIMEH Kamap xaHyaprapObiH aca Kayinmi XXyknarsbl
aypynapbiMeH Kypecme enidiH OuasHocmuKkarsblK MYMKIHOIKMeEpPIH Hbiraimadel. Hemuxxenep
JKaHyapiapObiH XyKnarbl aypynapelH QuagHocmukarnay adicmepiH xemindipy canacbiHOarbl 00aH api
3epmmeynepdiH MaHbI30bIfbIfbIH KepcemeOi, byn e3 KezeaiH0e aybln wapyauwblibiFbiH 0aMbimyObiH
JKOHE a3blK-myirliK Kayinci3diaiH Kammamacbi3 emyqdiH cmpameausinibik MiHoemmepiHe calikec kenedi.

TyliH ce30ep: brromare, aHmueeH, aHmudeHe, uMMyHobepMeHmMmMIK masnday, KOHbr2am,
mempamemunbeHauduH (TMB) cybcmpam, mexeaiw-peazeHm.

Kipicne.

Kyc Tymaybl, adbpukanblk Lwowka obackl, aycbin xaHe 6acka ga aca kayinTi nHdekumanap
CVSIKTbI BUPYCTbIK XXaHe BakTepusanblk aypynap KasakcTaH yLwiH epekiwe kayin teHgipeai. byn aypynap
Mart MeH KyCTblH, Xannan KblpbliyblHa anbin Kenyi MyMkiH, 6yn aybin wapyalbifbiFbl canacbiHa YiKeH
31sH KenTipyi, asblK-TYiK Kayinci3giriH ToMeHaeTyi )XaHe anTapribikTan SKOHOMMUKAIbIK LWbIFbIHFA anbin
Kenyi MyMKiH.

OcbiHOan xyknanbl 3K30TUKanbIK aypynapablH, Gipi — KyMiC KamblpaTblH >KaHyapnapfa acep
eTeTiH bntoTaHr — ipi kapa, eLwki, KoK, Oyfbl, )kaHyapnap apacbiHga nHdekums culicoides TykbiMgacbiHa
XaTaTblH KaH copaTbIH XeHAikTep apkbinbl Tapanagbl. AypyablH, 6enrinepi kornapga ankblH KepiHeai
[1].

BrnitotaHr (kek Tin, kon katapanbabl 6eareri, Bluetongue) - kynic kamblpaTbiH XaHyaprnapAblH
aybl3 XOHE MYPbIH KybICTapbIHbIH, LUbIPbILWTLI KAObIFbIHbLIH, 3aKbiIMA4anybIMeH, TingiH iciHyimeH, 6acTbiH
anablHFbl GeniriHiH iciHyimeH, 6earerimeH, ask-kongapablH 3akbiMaanybIMeH cunatTanaTtbiH BUPYCTbIK
BEKTOPIbIK aypybl. |pi kapa MangpblH YCKbIHCbI3 TenaepiHii 60nybl MyMKiH. ©aebuveTTepae KMHUKanblk
KepiHici, naToreHesi, Ko3abIpFbILUTbIH KACMETTEPI, ANM300TONOIMSHbIH KENBIPp Macenenepi, guarHocTmka
XOHe HaKTbl NpodunakTnka XeTKINKTi enken-Tenkenni cunatranfaH [2, 3, 4].

BntoTtaHr anfaw pet OHTyCTiK Adpukaga 1876 Xbinbl TipkenreH, 6actankbiga On XeprinikTi
TYKbIMAbI KOWnapra acep eTTi XaHe Xui cumnTomMcbi3 6ongbl. Adppukara eyponarnblk TYKbIMAbI XOfapbl
cesiMTan KownapAblH akeniHyiMeH aypy katepni cunatka me 6ongbl. 1943 xbingaH 6actan aypy
Adbpurka KOHTUHEHTIHEH ThIC XXepnepae Tipkene 6actagbl. 1943 xbinbl Knunp apansiHaa, con-ak Xbifbl
ManectnHa meH Crpusaga oHblH ayblp ann3o00Tusicel 6ankangbl,. 1944 xbingaH 6actan 6yn nHdekuns
Typkua meH Wpanga OGankangbl. 1948 >xbinbl - Amepukaga, an 1956 xbinibl - [lopTyranusiHbiH,
OHTYCTIiriHae, NcnaHusiga xoaHe 1962-1964 xbingapbl — OHTYCTiK AMepuka engepiHae nanga 6onasbil.
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1972 xbinbl on ErnneTTe TipkenreH. AHTUOEHENEP TEK Konapaa faHa eMec, COHbIMEH kaTap ipi kapa,
OyrBon XaHe ewwkinepae e kesgecegqi [5, 6].

WeTtengik xeHe oTaHablk 3epTreynepdid [7-12] pepektepiHe cewnkec, BT 3epTxaHanbik
AnarHocTturkachl ywiH guddysnansik npeuunutauusa peakumscel (OMNP), komnnemMeHTTi 6annaHbICTbIpy
peakuuscel (KBP), 6entapantanabipy peakumsicel (BP), dnyopecueHTTi aHTugeHenep oapici (PAD)
XoHe nonumepasabl TidbekTi peakuns (MTP) cuakTbl ceHiMAai Kypanaap MeH aaicTep a3iprneHai xeHe
kongaHbiagbl. byn egmictep 2-3 kyH iwiHOe AumarHo3 Kowfa MyMKiHAIK ©epegi, Gipak onap
cesiMTanapifbIMEH, epeKLeniriMeH XaHe yakbIT LbifbiIHOapbIMEH epekiieneHeni. Kenbipeynepi ken
yaKkbITTbl KakeT eTefi, an 6ackanapbl TemeH cesimTangblikka me. OcbifaH 6GavnaHbiCTbl GntoTaHr
BUPYCbIH 3epTxaHanblk GanaygblH HeFyprbiM cesimTan, cneumndukanblk XaHe 3IKCMpecc aaicTepiH
a3ipney OyriHri kyHre geviH e3ekTi macene 6onbin kana 6epeai. OcbiHaanm agictepaiH Oipi — Xofapbl
cesiMTanaplfbl, epekweniri, amb6ebanTbifbl X8He aBTOMaTTaHAblpy MyMkiHAiri G6ap WNPT. Ocbl
apTbIKWhIbIKTapablH, apkacbiHga WOT BeTepuHapnblk Taxipnbege >kaHyapnapgblH BUPYCTbIK
MHdEeKUnANapblH  gnarHoctukanay oHe 6akbinay VyWiH KeHiHeH kongadbinagbl. byn  agic
aHTUreHaepai, aHTuaeHenepadi, TOKCUHAEPAi, ropMoHaapadbl XeHe Oacka Ouonorusnblk 6enceHai
3aTTapabl aHblKTayaa XofFapbl TUIMAINIKTI kepceTei [7-12].

Kasipri yakpiTTa [LyHuexysinik peHcaynblk caktay yubiMbl (OOCY¥) xeHe [yHuexysinik
XaHyapnap geHcaynbifbl yibiMbl (JXKOY) meguuuHa mMeH BeTepuHapusida KeHiHeH KongaHbliaTbiH
MNTP-HY, N®T xsHe wmmmyHoxpomaTorpaduanslk Tangay (UXT) HerisiHge Xyknanbl aypynapabl
AuarHocTukanayablH 3amaHayu agictepiH makyngagbl [13]. byn sgictep naTtoreHaik reHoMmaap MeH
apHanbl aHTUAEHenepai aHblkTayga TMiMai guarHocTukarnblk cunaTtramanapra ne.

Aypyabl guarHoctTvkanay YuWiH KondaHbinaTblH bIKTUMan Tangay aficTepiH kapacTblpyna
aHTugeHenepai aHolkTay TangayfnapblH onapablH bIHFaUNbIIbIFLIH, YArinepai any MeH ganbiHgaynbiH
kapananbIMAbIfbIFbIH, Xannbl AuarHocTuKanblK TUIMAIMIKTIH Kakcbl cunaTTamanapbliH, Tangaygbl
aBTOMAaTTaHAbIPY MYMKIHAIrH ()KOFapbl ©TKidy KabineTTiniriH kamTamachi3 eTefi), TOMEH KyHbIH XXoHe
HBTWXKEHI any XblnAaMAbIfbIH eckepe OTbIpbIN KOCY MaHbI3gbl.

AHTUAEHenepai aHblKTayablH, €H Ken TapanfaH afdicTepi — Knaccukanblk BUpycTbl BP, KaTThbl
dasanbl NPT, remarrnotuHaumsHbl Texxey peakumscel (I'TP) xxeHe KBP.

BrnitoTaHrka kapcbl aHTMaeHenepai (ceponoruanblk TOMKa TOH) apHaurbl aHblKTayFa apHanfaH
pPEKOMOVHaHTTbI aKybl3fa HerizgenreH kaTtTel dasanbl DT — >xaHyapnapabl XbiibkblTnac OypbiH
MHAEKLUMNSAHBIH XXOKTbIFbIH pacTay YLiH YCbiHbIIATbLIH CbiHaK. CbIHAK eTe cesimTan XoHe epekLie (arap
reningeri MMMyHoaudpysnameH canbiCTbipFaHaa), XKbligam, ap3aH XeHe ceHimgi. KatTel dasansl
NOT-HbIH Herisri apTbIKWbIbIFbI KON caTbifbl XXdHE KON KOMMOHEHTTI UMMYHOXUMUASbIK peakuuanapabl
XYprisygiH, agictemenik kapanambiMabinbifbiHaa, an W®OT-Hbl KeHIHEH KongaHy OHbIH XOfapbl
cesimMTangpifbl MeH epekwenirimeH TyciHgipineni [14-19]. bacekere kabinetti U®T-Fa HerisgenreH
XUBIHTBIKTAp ce3iMTan >aHe >XaHyapnapAblH opTypni TyprepiH, COHbIH iWiHAe >abanbl KywWic
KanblpaTblH XXaHyapnapabl CbiHay YLWWiH nangananbinybsl MymkiH. IXKOY 6yn agicTi annaeMmnonornsanbik
XOHe Monynauunsanblk 3epTTeyrepae KenTereH ynrinepai eHaey kaxeT OonfaH kesge, coHaam-ak
Xannawm guarHocTuKa xeHe kagaranay 6argapnamanapbliHaa KongaHy kaxeT 6onfaH kesge ycbiHagbl.
CoHblMeH KaTap, aHTuAeHenepai aHblkTay Tangaynapbl XaHyapnapAbl LbiFapy, oKeny XaHe caTty
npoueciHoe MaHbI3dbl OpblH anagbl. byn TecTtiney agicTtepi xanblkapanblk cayda XafganblHAaa
onapdpblH MaHbI3ObIbIFbIH KepceTe OTbipbIn, YCbiHbiFaH [DKOY kaTapbiHAa kanyabl XanfacTbipyaa.
AHTugeHenepain, 6onybiH aHblkTay kabineTiHiH apkacbiHOa MyHOAW CbiHAKTap XyKnanbl aypynapabiy
TapanyblH Gongbipman, xaHyapnapablH AeHcaynbifbiH 6akbinayabl KaMTamachl3 eTyre Kemekreceq,.
Bbyn e3 keseringe aHyaprapablH AeHcaynblifblH KOpFayFa faHa emec, Man Lapyallbinbifbl
canacblHOoafbl 3KOHOMUKanblK TYPaKTbIbIKTBI CakTayfa [fa biknan eteqi. >KahangaHy xeHe
XaHyapnapAblH, 6enceHai cayaachl xafganbiHaa Oyn Tangaynapabli, peni kayincisgik ctaHgapTTapbiH
cakTay yLWiH MaHpI3abl 6ona Tycyae [20].

[dnarHocTurkanblk TECT-XyMenepre AereH yrnkeH cypaHbiCka kapamacTtaH, onapapl Kasakctanga
eHAipy xonfa KovblnMaraH. OcbifaH 6annaHbICTbl OTaHAbIK ANArHOCTMKYMAAPAb! 93ipney XaHe eHaipy
MeMMEeKeTTiH CTpaTeruanblk MiHaeTTepiHiH TisbeciHe eHrisinreH [20].

>Kofapblga anTbinFaHgapabl KOpbITbIHALIIAKM Kene, GnTaHr BUPYCbIH cepoamarHocTukanay
ywiH NPT apaiciH xeTingipy KasakctaH PecnybnukacbiHbiH fanbiMaapb! YLWiH ©3eKTi )XoHe MaHbI3abl
MiHaeT 6onbin Tabbinagbl. byn AnarHoCTUKaHbIH AaNAiriH, cesimTanabifbl MEH epeKLeniriH apTTbipy
KakeTTinirine GannaHbICTbl, OyNn ©3 KeseriHae aypy kaHyapnapabl TMiMAIpeK aHblkTayfa, aypyablH
TapanyblH Oakblnayfa eHe aybll LapyallbilibifbiH4afbl SKOHOMMKANbIK LbIFbIHOAPAbI asanTyFa
MYMKIHOIK Gepegni. NPT-fa 3amaHayn Tacingepai a3ipney XaHe eHridy, CoHfamn-aK Xxanblkapanblk
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cTaHgapTTap MeH TananTapfa CoWKkec, enge BeTepuHapusi fbiflbiMbl MEH MPaKTMKaCbiH HblFanTyFa
blKnan eTeTiH bonaabl.

3epTTey WapTTapbl MeH agicTepi

PekombuHaHTTbl VP7 aHTureriH copbumsanay ywiH cycbl3 HaTpuin kapboHatbl (299,5%, ACS)
XoHe HaTpumn GukapboHaTthbl (AR) HerigiHaeri epiTiHgI KonaaHbnabl. BUOTMHUNAEHreH aHTUAeHenepai
aHblKTay YLWiH TypakTaHablprbiwbl 6ap ctpentaBnanH-HRP koHbloratel KongaHbingbl.

KapboHaT-6ukap6oHaTt 6ydepi (KBEB) HaTpuii kapboHaTbl MeH HaTpui GukapboHaTbiH pH 9,4—
9,6 pgucTunaeHreH cyga epiTy apkbiibl gambiHAanabl; gocgart-ty3 Oydepi (pH 7,2-7,4) 6Gip
anMacTbIpblfiFaH HaTpUK oocdaTbIiH, KOC anMacTbIpbiiiFaH HAaTPUN oocdaTbIH XKaHE HAaTPUN XNOPUAIH
epiTy apkblnbl anbiHAbl; 6nokTaywel epitiHAinep (1%, 3%, 5%) 6onbiHWwa Byka capbICynbl anbOyMMUHIH
(BCA) »xaHe Mancbi3gaHablpbinFaH CyT YHTarbl BipTeKTinikke AeniH epiTingi; TBUHAI docdaT-Ty3 6ydepi
(PTB-T) Tween-20 xxaHe pH-bl 6akbinaHaTeiH CBA Kocy apkbinbl ganbiHOANAb!.

MakcaTTbl Monekynanapabl Buadyanmsaumsanay yuwiH WPT-ga xenkek nepokcupgasacbiHa
HerisgenreH TMB-cybcTpatTap KublHTbIFbI KOngaHbigbl. PepmMeHTaTUBTI peakumsiHbl TOKTaTyFa
apHanfaH epiTiHginep optodocdop KbIWKbIbIHBIH kKomeriMeH aanbiHaangbl (85%, Taza PH. Eur., NF)
XoHe Ty3 KbIWKbIbl (37%, XMMUanblK Tasa).

3epTTeynepai opbliHAoay yuwiH StatFax 2600 xyy wmawwuHacel UDT xyprisy npoueciHae
MUKpoOnnacTuHKanapablH TECIKTEPIH aBTOMAaTTbl TYPAE XYY XOHE MHKyOaUUSAHbIH, 9P KE3EHIHEH KeWniH
OarinaHbicnaraH KOMMOHEHTTEpAi anbin TacTtay yuWiH narWgananbingsl, Oyn doHObIK curHangbl
asanTagbl xoHe Tangay gongiriH xakcaptagbl. UOT xyprisy kesiHoe 6epinreH ananasoHga TypakThbl
TemnepartypaHbl ycTan Typy ywiH Memmert TepmocTaTthbl nanganaHbingsl.

Copbumns npoueciH OHTavnangblpy OnoKTaylwbl epiTiHAginepai KongaHa oOTbipbin SpTYpIli
Temnepartypa-yakplT pexumaepiHge xyprisingi: 523°C Ttemnepartypaga 2012 car, 23 2°C
Temnepatypaga 14tcar xoeHe 37+1°C Temnepatypaga 4+1 car. Copbuusa canacbl KypambiHOa
GnoTaHrka Kapcbl MOHOKNOHaNAbl aHTuaeHenep 6ap capbicynapabl kongaHy apkbinbl MOT kemerimeH
OakblnaHabl.

3eptrey NOT napameTpnepiH oHTannaHablpAbl, COHbIH, ilWiHOE aHTUreHAepaiH KaHblknaraH
aHTuaeHenepmMeH mMakcumangbl 6annaHbiCybl YWiH CapbiCy KOHLEHTpauMsCbiH TaHgay, COoHAaun-ak
aHTUreHgepaiH copbuuscel, aHTugeHenepmeH 6GannaHbiCybl >X8HE KOHbLIOraTneH opekeTTecy
KeseHaepiHaeri TemnepartypaHblH, MHKybaumsaFa acepi. byn peakumsHbIH TypakTbinblFbl MEH TUIMAINIriH
kamTamMacbI3 eTETIH OHTaWNbl TeMNepaTypa XargannapblH aHblKTayFa MyMKiHAIK 6epai.

Cneundukanbslk emec 6avnaHbICTbIpyabl a3anTy XoHe POHAbIK CUrHandbl asanTty YLUiH Xyy
CaHbIH 0faH api OHTannaHabIpbLIIAbl, COHAAN-aK 8aiCTiH cesiMTanablFbl MEH epekLUeniri apacblHOarbI
Tene-TeHAikKe KoM XeTKidy YLUIH KOHbIoraT KOHUEeHTpauusacel TaHganabl.

Ontukanelk ThifbI3ablk (OT) 450 HM TOnKbIH y3biHAbIFbIHOA StatFax 4300 asTomaTtTbl
aHanusartopblHAa enweHai. HaTwkenepaiH OypbICTbIFbIH KAMTaMachi3 eTy YLiH 6apnbik enweynep yL
peT opblHAAnNabl.

Onwemaepain, AypbICThIFbIH Bakbiay ywiH Tepic 6akbinayabiH, opTawa apudmeTukanblk MaHi
aHblKTangbl xaHe oH Gakbinay ywiH Texeny navbidbl (TI1) ecentengi. TangayablH, OYPbICTbIFbIH
pacTaraHHaH KeuiH ap6ip ynri ywin T TemeHaeri popmyna 6onbiHWa ecenTenai:

Ollobpazua

I (%) = [1 — Corts

)] x100 )

AnblHFaH MaHAepre cyreHe OTbIpbIn, Tangay HaTwkenepi kenecigen TyciHgipingi: TN =250%
ynrinepi oH, an Tl <50% ynrinepi Tepic gen caHangpl.

3epTTey HaTuxenepi

Kon xeTimai epebuetTi, coHaan-ak apTypni eHaipywinepaiH NPT Herisinge gnarHOCTUKanbIK
npenapaTTapabl KOnAaaHy >XeHiHAeri HyckayrblKTapblH Tangay HoTWXeciHAe a3ipreHin XaTkaH TecT-
XynemeH Tangaynapgbl opbliHAAy NPOLECH OHTannaHabipy 6onbiHWA YChIHbICTap »acanabl.

Ocbinanwa, WPT-Hbl OHTaMnaHgblpyfa YCbIHbIFAH Tacin TeCTTiH cesiMTangbifblH - Aa,
epekKweniriH ae egayip apTTbipyFa MyMKiHAIK ©epeai, 6yn AnarHOCTUKaHbIH >XOFapbl TUMIMAINIr yLiH
MaHbI3abl.

AHTUreHHiH, copbuunsa xargannapbiH OHTannaHabIpy
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Copbumnsira apHanfaH aHTureH KoHueHTpauuacbl WPT-Hbl gambiTy GOMbIHWA  FbifIbIMU
GacbinbiMaapaarbl YCbiHbICTapAbl Tangan oTbipbin ganbiHaangpl: 1 MKr/ yHFbIMa, 5 MKr / yHFbIMa XXaHe
10 mkr/yHFeima. Medisorp, MultiSorp, PolySorp xxeHe MaxiSorp cusikTbl aHTUrEHHIH, KaTTbl dasara
copbuusckl 0,05 xeHe 0,2 M KBb, docdat-Ty3 6ydepi xoHe 0,05 M Tpuc-HCI 6ydepiH nanganaHbin
Xyprisingi. Copbuusa npoueciH oHTanaHablpy TemnepaTtypa-yakblT PeXUMIH TaHOayMeH Xyprisingi:
513 °C temnepaTtypaga 20+2 caraT, 23+2°C Temnepatypana 14+1 carat, 37+1°C Temnepatypaga 4+1
carart.

PekoMOVMHaHTTbI aHTUreHHiH copbuua >KaFgawnapblH - OHTaWnaHgblpyfa  GarbiTTanFaH
3epTTeynep HaTwkeciHae NDT-Hbl COTTI Xy3ere acblpyablH €H Xakcbl napameTprepi Typanbl KyHabl
aepektep anblHgbl. biz medisorp katThl ¢dhasacbiHaarbl copbumsa yLiH PEKOMOUHAHTTLI aHTUMEHHIH,
OHTaNnbl KOHUEHTpaumsckl Oip yHFbIMara 5 MMKporpaMm eKeHiH aHblkTagblk. byn xarganga cananbl
copbumsara biknan eTeTiH eH, Tnimai 6ydep 1-kecteae kepceTinreH 0,05 M CBB 6ongapl.

Kecte 1 — AHTUIreH copbumsachl NPOLECH OHTanaHabIpy HeTUXeNepi

AHTUTrEeH MNnaHweTt NHKyGaumnsHbIH, Copbuus OH
KOHLIEHTpaunscbl TemnepaTtypanblk-yakblTTbIK Oydepi | 6akbnaygbih,
(MKr/yHFbIMA) pPEXUMI onTuKanblK

TbIFbI3blfbl
5 MKr/yHFbIMa MediSorp PS 51+3°C temnepatypaga 2012 caf 0,05 M 0,039
KBb
10 mKr/ yHFbIMa MediSorp PS | 5+3°C temnepaTtypaga 2012 car 0,05M 0,012
KBb
10 MKr/ yHFbIMa MediSorp PS | 543 °C temnepatypaga 20+2car | 0,2 M KBb 0,009

Temnepatypa-yakbiT pexxumi 5£3°C Temnepatypaga 2012 caraT 601bl MHKyGaUMsIHbI KAMTbIgbI
OyNn aHTUreHHiH aHTugeHeMeH OalnaHbICybIHbIH XXOFapbl KOPCETKIWTEpiH kamTamacbi3 eTTi. byn
Xargavnap TypakTbl MMMYHAObIK KelleHOephiH KanbinTacyblHa blknan eTTi, O6yn  "aHTureH-
aHTuaeHe"KeleHiHiH  Ty3inyiHiH, ynfalobiH KepceTeTiH ONTUKanblK ThIFbI3ALIKTbIH TeMeHaeYyiMeH
pacTtanagpl.

Bip KbI3bifbl, 0,05 M xeHe 0,2 M KBb 6ydepnepiH nanganaHa oTbipbin, 6ipaen xargannapna
YHFbIMaFa pPEeKOMOMHaHTTbl aHTUreH KoHueHTpauusacel 10 MKr  geniH  JKofFapbliaraHga Ada
KaHaraTTaHaprblk HOTWKENep anbiHabl. Ananga, 6yn xxafganga aHTUIeHHIH LWbIFbIHBI €Ki ece apTagbl,
Oyn AnarHoCTuKanbIK KUbIHTbIK KYHbIHbIH ©CYiHe XaHe TangayAblH TOMeH epekLlesniriHe anbin Kenyi
MYMKiH. Byn gepektep Tangay Xypridy wapTTapblH OgaH api OHTannaHabIpy YLWWiH Heriz 6onaabl.

VDT koto WwapTTapblH OHTannaHabIpy.

VDT koto wapTTapblH OHTavnaHabIpy SA4ICTiH cesiMTangbifbl MeH epekiwieniriH apTTbipyabiH
Herisri ke3eHi 6onbin Tabbinagel. MOT Trimainiri kebiHece kenTereH napameTprepai OHTannaHgbIpyra
GannaHbICTbl, OnapAblH apacbiHga TemnepaTypa pexuMmi wewywi pen aTkapagbl. Temnepartypa
aHTUrEeHHIH aHTugeHenepMeH 06arnaHbicy XblngamablFbiHa, (EepMeHTTiH ©OenceHainirive >xaHe
Tangayaa KkongaHboinaTtbliH PeakTnBTepain, TypakTbinbifbiHa TiKkenen acep eTeqi.

3epTtTey OapbicbiHga 6i3 UOT-HbIH  opTypni  ke3eHOoepiHOe WHKyDauMsiHbIH,  OHTaWnbI
TemnepaTtypacblH aHblkTayFa OafbiTTanFaH Gipkatap aKCnepuMeHTTep Xyprisgik. 3epTreynep apTypni
TemnepaTtypa pexumaepiH kongaHa otblpbin xyprisingi: 23+2°C, 37+1°C xeHe 5+3°C. AnblHfFaH
ManiMeTTEpPAIH CTaTUCTMKAsbIK AYPbICTbIFbIH KAMTaMachl3 eTy YLiH 9p SKCNEPUMEHT KeMiHge YL peT
KanTananabl.

NOT xarpgavnapblH oHTamnangplpy ywiH 6i3 0,05 M KBB 6ydepiH navganaHa oTbipbin
panbiHganfadH  Medisorp katTel  dasacbiHgafbl 6ip  yHFbIMaFra 5 MKr KOHLEHTpauusacbiHaa
PEKOMOMHAHTTLI aHTUreHHIH, copbuuns NpoLUEeCiHiH HoTKenepiHe, coHaan-ak 0,05 M xoaHe 0,2 M Kbb
Oycepi ©Oap ykcac kaTTbl pasagarbl yHFbiMaFra 10 MKr  KOHUEHTpauusCbiHA HerisgenreH
nMmyHocopbeHTTepai TaHaagblk. byn napameTtpnep copbuus NpPoUeciHOE €H KaKCbl HaTuKenepai
KepceTTi, Oyn ogaH api TangayablH XKofapbl cesiMTangbifbl MEH epekLueniriH kepceTeai.

3epTTeneTiH capbicynapablH, KOHLEHTPaUMAChIH aHblKTay yLiH BipHelle CymbINTy Hyckanapbl
kongaHbinabl. BipiHWI Hyckaga 3epTTeneTiH yrrire coMkec KeneTiH yHFbiManapra 50 MKn capbicy
eHrisingi. ExiHwi Hyckaga 10 mkn 6ydep xaHe 40 mkn yiri, an ywiHwi Hyckaga 30 mkn 6ydpep xaHe 20
MKN YAri KOngaHbingpl. Op xafganga CyMbINTbifFaH yarinep epitiHAiHi, GipTekTiniriH kKamTamacoI3
eTeTiH TaMLUybIp KeMeriMeH MyKUAT apanacTblpbingbl.
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Ynrinepai cymbinTy yuwiH 6ypblH AanbiHaanfaH Gydep kongaHbinabl, 0N TypakTbl UMMYHAbIK
KelleHaepai KanbiNTacTblpy YLWiH KaxeTTi pH MeH MoHAbIK KyLTiH OHTanMbl AeHrennepiH kamTamachI3
eTTi. OcblgaH keniH 6akbinay xeHe 3epTTey ynrinepi 6ap 6apnblk yHFbiManapra OMoTUHMEH GntoTaHrka
KapCbl KOHblOrauusinaHFaH MOHOKMOHanAbl aHTMAEeHenep Kocbigbl. AHTUMEHHIH aHTUAEHEeMeH
Xbingam ©GannaHbICyblH KamTamacbi3 €Ty YLWiH MHKyGauusa npoueci apTypni TemnepaTypa-yakbiT
pexumaepiHge xyprisingi: 23+2°C, 37+1°C xeHe 5+3°C Temnepatypaga 60 MuH. NHKyGaumsiHbIH
Oapnblk KeseHgepi apHanbl Elisa kaknakTapblHbIH, acTbiHAA XYpPridingi, oyn 6ynaHygbiH angbiH anyra
)KOHEe peaKUuMsiHbIH TYpaKTbl XXaf4annapbiH kKaMTamachi3 eTyre MyMKiHAiK 6epai.

MHkybaumagaH KemniH nnaHweTTiH TecikTepiH Xyy GavnaHbiCnanTbiH akybi3gap MeH Hailap
TY3ifreH KeweHaepai keTipy ywiH konganoingbl. XKyy npoueci koHueHTpauusinanraH 20 ece epiTiHgiaeH
anblHFaH Oip peT Xyy epiTiHAICIH KongaHy apkbibl Xypridingi. OHbl ganbliHOAyY YLWiH KOHUEHTPaTTbIH
KaXKeTTi kenemi enweyiw UMNUHAPAIH KeMerimeH aHblkTanblir, 1:19 kaTbiHacbiHOa TasapTblFaH CyMeH
cymbinTbiNabl. byn TangayablH Keneci keseHaepi YLWiH KaXXeTTi MoHAbIK Kyl neH pH kamTamachI3 eTTi.

HeTekuna makcaTTbl aHTUreHre OMOTMHMNOEHreH MOHOKNOHAanNabl aHTuageHeMeH 6annaHbICKaH
CTpenTaBMAMHMEH KOHbOraumsinaHFaH XXemnkek nepokcuaasacbiHbiH (depMeHTaTuBTI 6encenainiriHiy
apkacblHaa Xyprisingi. byn depmeHT koHbloraTTapabiH KypamblHAa e3iHiH, 6enceHainirin caktanapbl,
y3aK YyakblT CakTay KesiHOe >KOfapbl KaTanuTukanblk kabineTke XoHe TypakTbibikka ne. OHTannbl
KOHBIOraT KOHUEHTPAUUSCbIH aHbIKTay 9KCMEPUMEHTTIK >KOMMEH >Xy3ere achblpblfiaTblHbIH eckepy
MaHbI34bl, BITKEHI TOMEH KOHLIEHTpaLmMs TangayablH, cesimMTanbifbiHa Tepic acep eTyi MyMKiH, an TbiM
XOfapbl (POHAOBIK CUrHAM AEHreriH >KOoFapbiiaTy apkbiibl cneundukanblk emec GarnaHbICThipyabl
Tyablpybl MyMmkiH. Konga 6ap egebu gepekrepre cymeHe oTbipbin, 6i3aiH 3eptTeyimisge 1:1000, 1:5000
»oHe 1:10000 apakaTblHacblHOAFbl epiTireH KoHbkoratrap kongaHbingbl, COHbiMeH kaTap 1:100
ecipygeH Gacran waxmaTt Tunte Tutpney xyprisingi. KoHbiorattel nHkybauusnay uHKybaumsgaH
KEWiHri yKcac XXyyMeH angblHfbl Ke3eHaepMeH Gipaen xargannapaa Xy3ere acbipbingbl.

TanpayablH Keneci KeseHi nnaHWeTTiH YHFbiIMacbiHaa depMeHTi 6ap KoHbloraTThbiH 6OMybIH
aHblkTay 6Gonapl. Opbip MyKMAT XybinFaH wWyHkbipFa 100 mkn GypbiH TanaanFaH cybctpat-TMB
KOCbIAbI XKoHe apTypiii XKapblK KOHLEHTpauumsicbl bap xargannapga nHkybaumsnaHabl. PepMeHTaTUBTI
peakumsHbl TOKTaTy YLWiH 8p YHFbIMara Ty3 KblLWKbINbIHA HEri34enreH TOKTaTy peareHTi eHrisingi.

TMB xpomoreHfik peareHT peTiHae nanganadbinFaH kesge OT-Hbl enwey 450 HM TOMKbIH
y3blHAbIFbIHAA XYyprisingi. OHTannbl Xxargannap op yHreiMagarbel OT-Hbl 6aFanay HerisiHge aHbiKTangbl,
MyHOaQ OHTavnaHablpy KpuTepuinepi oH OakblnaynapgaH Makcumangbl CUrHam >XaHe Tepic
OakbinaynapgaH MuHumangbl curdan 6ongbl. OH X8He Tepic CcblHamanap curHangapbiHbiH
apakaTtblHacbl 94iICTiH epeKLweniriHiH kepceTkiwi bonasl.

fbinbiMK HaTUXeNepAi Tankbinay

AHTUreHai e3iHe ToH aHTuaeHenepmeH 6GannaHbICThIPY MpoueciHae kaTTel (pasaga
copbumanaHfaH pekoMOWHaHTTbl aHTureHMmeH GarinaHbiCy YuWiH Gacekenec MMMYHAObIK KelleHaep
Ty3ineai. byn 3epTreneTiH ynrinepae cneundukanblk aHTUOeHenepaiH, 60nybl MEH KOHLIEHTPaUUSChI
Typanbl ceHimgi aknapaTt anyfa MymKiHAiKk ©6epepni, Oyn HaTwkenepai KewniHipek TyciHAipy >XaHe
ANarHoCTuKanblK XxaTTamanapbl Ty3eTy YLWiH eTe MaHbI3abl.

NOT trimainiri Temnepatypa pexXmnMiH, Xyy CaHbIH XXoHe peareHTTepAiH KOHLEeHTpaLUMAChIH Koca
anfaHga, apTypni napameTpnepai oHTamnaHgblpyFa 6GawnnadbicTel. TemnepaTtypa aHTUreH MeH
aHTuaeHenepaid 6annadbicy XblngamabiFbiHa ga, epMeHTTiH benceHginirinve ge acep eteqi, oyn o3
Keseringe TangayablH cesiMTanblfbl MEH epekLueririHe acep eTeai.

NOT xyprisy WwapTTapbl CblHaK XYNECiHIH KOMNOHeHTTepiMeH 3711 Temnepatypanblk pexvumae
OHTaMnaHablpbingbl, Mbicansl, VP7 akybi3blHa kKapCbl BUOTUHUAEHTEH MOHOKIOHaNAbl aHTuaeHenep,
XeIKek nepokcmaasackl 6ap cTpentaBMaMH KOHbOraTbl,coHgan-ak 3,3', 5, 5' - TeTpameTMnGeH3nauH
(TMB) xpomoreHai cybctpaTbl. depmeHTaTUBTI peakuusiHbl TokTaty ywiH 0,5 N Ty3 KbIWKbIbI
epiTinAiCiHiH, TMiMainiri pactangbl.

KopbITbIHADI

Ipi kapa xeHe ycak Mangapga OnwoTaHr gumarHoctukacbl ywiH VDT koo kaFgannapbiH
OHTannaHablpy 60MbIHLLA XYPri3inreH 3epTTeynep BeTePMHapUANbIK ANarHOCTMKaHbIH, Ka3ipri 3amMaHfbl
TananTapblHa COMKeC KeneTiH TuimMAi TecT-XyheHi adipneyre mymkiHaik 6epai. XXymbic GapbicbiHAa
aHTUreHHiH copbunsa WapTTapbiH, peareHTTepaiH KOHLEHTPaUNSACHIH, MHKYOaUuUsAHbIH TeMnepaTypanbik
pexXnMaepiH XaHe Xyy caHblH Koca anfaHga, TangaynblH Herisri napamMmeTpnepi oHTannaHabipbings!.
Cop6ums ywiH pekombuHaHTTbl VP7 aHTUreHiHiH oHTannbl koHueHTpauuscel 0,05 M KBb nargananfaH
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kesge 6ip yHFbiMara 5 Mkr xxaHe 5+3°C Temnepatypanblk pexumae 2012 car 6onatbiHbl aHbIKTangbl.
Byn xafganmnap aHTUreHHiH aHTuaeHenepmeH TypakTbl GannaHbICyblH XeHe TangayablH >XOofapbl
cesiMTangbifbiH KAaMTamMachbI3 eTeq,.

NOT-HbIH  opTypni  ke3engepiHderi  MHKyGauusHblH — TemnepaTtypanblk — pPexumaepiH
OHTaWNaHAblpy WMMYHAbIK KelleHOepaiH Ty3iny >XbingamabifblH XKoHe depMeHT 6encenginirin
apTTbipyfa blknan eTeTiH 37+1°C TemnepaTtypaga Tangay >Xypridy eH TUiMAi eKeHiH KepceTTi.
BuoTuHungeHreH MoOHOKNoHangbl aHTunaeHenep MeH cTpentaBuanH-HRP  koHbltoratelH TMB
cybcTpaTtbiMeH Bipre kongaHy aA4iCTiH XKOFapbl epekweniri MeH cesimTangpifbiHa Kon xeTki3ai. 0,5 N Ty3
KbILLKbINbIHBIH ePiTIHAICIH KongaHa oTbipbIn, (hepMeHTaTUBTI peakLMsiHbl TOKTaTy HOTUXeNepaiH HaKTbl
KepiHIiCiH kKaMTamMacbI3 eTe OTbIpbIM, TUIMAINIriH pacTagbl.

O3ipneHreH TecT-xyne OnTaHr gMarHoCTuKacbiHAa KonaaHy YLUiH XXOFapbl oneyeTTi kepceTeq,,
Oyn acipece KasakcTaH xafaanbiHaa ocbl aypyabl 6akbinay xeHe angpliH any ywiH MaHbi3abl. OTaHablK
MOT KuMbIHTLIFBIH  €Hridy WMMMNOPTTbIK aHanortapra Toyenainikti asanTyfa, [OMarHOCTUKaHbIH,
KOJDKETIMAINIrIH apTThipyFa XoHe enpiH BeTepuHapusiblK KbI3METIH HblFanTyFa MyMKiHOK Oepegi.
HaTmxenep Aybin LapyalbifbifbiH 4aMbITYyAblH XKaHe asblK-TyMiK KayincisgiriH kamTamacbhl3 eTyaiH
cTpaTerusnblk MiHOETTepiHe CaMKeC KeneTiH »KaHyapnapAblH XXyknanbl aypynapbiH guarHoctukanay
a4iCTepiH XKeTinaipy canacbiHAarbl 0gaH api 3epTTeynepain MaHbl3ablbIFbIH KepceTeai.
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ONMTUMU3ALINSA YCITOBUA NOCTAHOBKU UDA ONA OAUATHOCTUKU BITKOTAHIA

AHHOmauusi: B cmambe npedcmasneHbl pe3ynbmambl uccriedosaHull, MOCeAUEHHbIX
onmumu3ayuu ycrnosuli MoCmMaHO8KU ome4yecmeeHHo20 Habopa 0nsi UMMYHOGEPMEHMHO20 aHanu3a
(MDA), paspabomaHHO20 05151 8biSi8NIEHUS Crieyugbu4ecKuUxX aHmumerst K aupycy briromaxea y KpyrnHo20
(KPC) u menkoeo (MPC) pozamoeo ckoma. B pabome nodpobHO orucaHbl KriodYeseble amaribi
cosepuwieHcmeogaHuUsi MemoOuKuU, eKyas nodbop ycrosuli copbyuu aHmMuaeHa, onMuMU3auyuro
KOHUeHmpauuti pea2eHmos, memrepamypHO-8PEMEHHBIX PEXUMO8 UHKybauyuu u rnapamempos
aHanusa. YcmaHoesieHo, Ymo onmumMarsibHasl KOHUeHmpauusi peKoMbuHaHmHo20 aHmuezeHa VP7 ons
copbyuu cocmaensem 5 MKe Ha fiyHKy npu ucnons3osaHuu 0,056 M kapboHamHo-bukapboHamHo20
b6ycpepa (KbBb) u uHkybauyuu e medeHue 2012 4 npu memnepamype 5+3°C. 3Omu ycrnosus
obecrieqyusatom  cmabunbHOe  Cef3bleaHUe  aHmuaeHa C aHmumesnamu U  8bICOKYH
4yyecmeumesibHoCMb aHasnu3sa.

Onmumu3ayusi memrnepamypHbIX PEXUMO8 UHKybauyuu mnokasana, 4mo Haubonee
aghgpekmusHbIM sernsiemcsi nposedeHue aHanusa npu 37+1°C, ymo crnocobcmeyem Mo8bILEHUIO
cKkopocmu 06pasosaHusi UMMYHHbIX KOMIIEKCO8 U akKmueHocmu ¢hepmeHma. Wcronb3osaHue
6UOMUHUNUPOBAaHHbLIX MOHOKITOHarbHbIX aHmumen u cmpernmasuduH-HRP koHbro2ama e coyemaHuu
¢ TMB-cybcmpamom r10380:1us10 docmuyb 8bICOKOU crieyughudHOCMU U 4yacmeumeribHoCmu Memooa.
OcmaHoeka chepmeHmamueHoU peakyuu ¢ ucrionb3osaHuem 0,6N pacmeopa consHOU Kucriombl
rnodmeepdusia ceor achchekmueHOCMb, obecriequgas HemKyro eusyanu3ayuro pe3ynbmamaoes.

PaspabomaHHass mecm-cucmema OeMOHcmpupyem 8bICOKUU rnomeHyuasn 05 NpuMeHeHUs1 8
OuazHocmuke 6ntomaHaa, 4mo O0COBEHHO 8aXHO 07 KOHMPOss U npogunakmuku 0OaHHO20
3abornesaHus 8 ycriogusix Kazaxcmara. BHeOpeHue daHHO20 Habopa 8 eemepuHapHyto Npakmuky He
MOJIbKO CHUXaem 3asucuMocmb OmM UMIMOPMHbIX aHaso208, HO U ykpensem duasHOCmuYecKue
B803MOXXHOCMU cmpaHbl 8 6opbbe ¢ 0cob0o onacHbIMU UHGOEKUUOHHbIMU 3abosiegaHusIMU XXUBOMHbIX.
lMonydyeHHble pe3ynbmamel Modyepkusarom 3Hadumocms OarnbHeluwux uccredogaHul 8 obnacmu
coeepuwieHcmeogaHusi mMemooOo8 OuasHOCMUKU UHGEKUUOHHbIX 3aboneeaHulli XUBOMHbIX, 4MmoO

78


mailto:bekza88@mail.ru

«Bulletin of Shakarim University. Veterinary and Agricultural Sciences Series» Ne 2 (3) 2025

coomeemcmeyem cmpameaudeckum 3adadyaM pas3eumusi CeslbCKo20 Xxosslcmea u obecrieqdeHusi
rnpodososibcmaeHHoU besonacHocmu.

Knroyeeblie cnoea: bnwomaHe, aHmueseH, aHmumesna, UMMYHObePMEHMHbIU aHasus,
KOHbo2am, mempamemunbeH3uduH (TMbB) cybcmpam, cmon-peazeHm.
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OPTIMIZATION OF ELISA CONDITIONS FOR BLUETONGUE DIAGNOSTICS

Abstract: The article presents the results of research on optimizing the conditions for setup a
domestic enzyme immunoassay kit (ELISA) designed to detect specific antibodies to the bluetongue
virus in cattle and small cattle. The paper describes in detail the key stages of improving the technique,
including the selection of antigen sorption conditions, optimization of reagent concentrations,
temperature-time incubation modes and analysis parameters. It was found that the optimal
concentration of recombinant VP7 antigen for sorption is 5 micrograms per well using 0.056 M carbonate-
bicarbonate buffer (BB) and incubation for 20 2 hours at a temperature of 513 °C. These conditions
ensure stable binding of the antigen to the antibodies and high sensitivity of the analysis.

Optimization of incubation temperature regimes has shown that the most effective analysis is at
37 £ 1 ° C, which helps to increase the rate of formation of immune complexes and enzyme activity.
The use of biotinylated monoclonal antibodies and streptavidin-HRP conjugate in combination with a
TMB substrate made it possible to achieve high specificity and sensitivity of the method. Stopping the
enzymatic reaction using 0.5N hydrochloric acid solution proved its effectiveness, providing a clear
visualization of the results.

The developed test system demonstrates a high potential for use in the diagnosis of bluetongue,
which is especially important for the control and prevention of this disease in Kazakhstan. The
introduction of this kit into veterinary practice not only reduces dependence on imported analogues, but
also strengthens the country's diagnostic capabilities in the fight against particularly dangerous
infectious diseases of animals. The results obtained emphasize the importance of further research in
the field of improving diagnostic methods for infectious animal diseases, which corresponds to the
strategic objectives of agricultural development and food security.

Keywords: Bluetongue, antigen, antibodies, enzyme immunoassay, conjugate,
tetramethylbenzidine (TMB) substrate, stop reagent.
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PALINTEST WATER ANALYSIS TECHNOLOGIES» KY¥PbIJTFbICbl APKblJ1bl TOMbIPAKTbIH
XUMUATBIK KYPAMbIH AHBIKTAY

AHHOmauus: TornbipakmbiH pecypcmapsbl xairbl xep 6emiHOeai Koramra Kepekmii MaHbI30b!
OyHuenepdiH bipeeeli 6osbin mabeinadel. bipakma OHbIH WbIHObIFBIHOa MaHbI3bl MEH Ka)kxemmisiaiH
baranaul anmatl Xamambi3.

TonbipakmblH XUMUSINIbIK KypaMbiH aHblKmay — ayblil wapyauwbifiblifbl MEH eemepuHapusi
cananapbiHOa MaHbI30bl 3epmmey barbimbi 605bin mabbinadsl. byn 3epmmeynep monbipakmsiH
KYHaprbifbifblH, 6CiMOIKmep MeH xaHyapnapObiH OeHcayrbifbiHa 9CEPIH XeHe KopuwaraH OopmaHbiH
)arOalibiH baranayra MyMKiHOIK 6epedi.

Tonbipak — 6ykin Mamepuandeid KalHap ke3i. bi3diH 3epmmeyimizde aca KyHObI
JKYMbICMapbIMbI30bl Kepceme OombIpbirl, 3amMaHayu XaHa mMEeXHO02USMbIK Kypandap apKbirbl
monbipakmbiH XUMUSITIbIK, Gbu3uKarnbiK KypbiibiMbIH 3epmmezeH 6onambiH6bI3. Kasipei maHOa
monbipakmbiH Kypambl eme 6aceHOen bapa xambip. 3epmmey Hamuxxenepimizoeai maHbI30b! 6eniai
mornibipakmbiH XUMUSITbIK KypaMblHbIH apmypriai.bidadiH 3epmmeyimizdiH HomuxxeciHde moribipakmaiH
KypambiHbIH alimapribikmall e3zepici 6onraH oK. Anatida kelibip anemeHmmepdiH, 6uonoausinbiK
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