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OLIEHKA 5KOAOTUYECKNX PUCKOB
BECEHHUX NMABOAKOB HA PEKE XKABAU
AKMOAMHCKOU OBAACTU

AKTYaAbHOCTb TE€Mbl Hay4YHOrO MCCAEAOBAHUSI OOBSICHAETCS MOBbILEHHbIM PUCKOM BECEHHMX Ma-
BOAKOB B AKMOAMHCKOM OOAACTM, 3HAUMTEAbHbIM YLLIEPOOM, KOTOPbIA OHM MPUHOCST MECTHOMY XO-
39MCTBY M HEOOXOAMMOCTbIO Pa3paboTKM 1M BHeApPeHMs: 3(DMEKTUBHBIX MeEP MO UX MPEAOTBPALLEHMIO.
LleAblo AQHHOIO MCCAEAOBaHUS SIBASIETCS pa3paboTka HaAAeXKallen OLEHKM IKOAOrMUYECKOro pucka
BO3HMKHOBEHMSI BECEHHMX MaBOAKOB M MX MOCAEACTBMIA Ha TEPPUTOPUM AKMOAMHCKOM 0OAACTM, UYTO
MMEEeT BaXkHOe 3HauyeHue AAS MPEANpPUSITUIA PErMOHAaAbHOrO XO034MCTBA. MeTOoAOAOrMYecKuin Noa-
XOA BKAIOYAET B CebSl CMCTEMHbIN aHaAM3 BEPOSITHOCTM BO3HUMKHOBEHMUSI Pa3AMUHbBIX DKOAOrMYECKMX
PUCKOB OT BECEHHMX MaBOAKOB B COYETAHWM C U3YYEeHMEM 3aKOHOMEPHOCTEN Pa3BUTUSA HeraTMBHbIX
MOCAEACTBMIA 3TUX MAaBOAKOB Ha Tepputopum obaactn n B Pecniybamke KasaxcraH B ueAom. B pam-
KaxX TEKYLEro MCCAeA0BaHMUS ObIAM BbISIBAEHbI PE3YAbTaTbl, KOTOPbIE CBUAETEALCTBYIOT O CEPbE3HbIX
MOCAEACTBUSAX BECEHHUX MABOAKOB AAS XO3SMCTBEHHON AESTEAbHOCTM B paiOHax, MOABEPTLUMXCS 3a-
TOMAEHMSIM B MEePUOA CE30HHbIX MaBOAKOBbIX HABOAHEHMIA, a TakXKe O HEOOXOAMMOCTU pa3paboTku m
BHEAPEHMS KOHKPETHbIX MEPONPUATUIA MO NMPEAOTBPALLEHMNIO BECEHHMX MABOAKOB, Bbi3BaHHbIX 3HAUM-
TEAbHbBIMW HAPYLLEHUSIMWN BEAEHWNS XO3MCTBEHHOM AESITEABHOCTU B BOAOOXPAHHOM 30He. [ToAyueHHble
B XOAE MCCAEAOBaHMS pPe3yAbTaThl, @ Tak)Ke BbIBEAEHHbIE HA MX OCHOBE Hay4Hble BbIBOAbI 0O6AaAAIOT
3HAYMMOCTbIO AASI PAOOTHUKOB CEAbCKOIO XO3SMCTBAa B AKMOAMHCKOM 0OAACTM, KOTOPbIE OLLyLIaloT
HeobpaTVMble MOCAEACTBUSI BECEHHMX MAaBOAKOB MPW OCYLLECTBAEHNM CBOEN AESITEABHOCTM B PErMOHE,
a TaKXKe AAS XKUTEeAel YKa3aHHbIX PaliOHOB, PEryASPHO CTAAKMBAIOLLMXCS C OMMUCbIBAEMbIMW CAOXKHBIMM
NPUPOAHBIMW CUTYALIMSMM.

KAloueBble cAOBa: CTUXMIMHOE GEACTBME; DKOAOIMS; HAaBOAHEHME; CE30HHbI PO3AMB BOAOEMOB;
XO39MCTBEHHAS AESITEAbHOCTb.

M.R. Aitzhanova’, S.B. Zhaparova

Shogan Ualikhanov Kokshetau University, Kokshetau, Kazakhstan
‘e-mail: madina0794e@gmail.com

Evaluation of ecological risks of spring floods
in the Zhabai river Akmola region

The relevance of the research topic is explained by the increased risk of spring floods in the Akmola
region, the significant damage they cause to the local economy and the need to develop and imple-
ment effective measures to prevent them. The purpose of this study is to develop a proper assessment
of the environmental risk of spring floods and their consequences on the territory of the Akmola region,
which is important for regional enterprises. The methodological approach includes a systematic analysis
of the probability of occurrence of various environmental risks from spring floods in combination with
the study of patterns of development of negative consequences of these floods in the region and in the
Republic of Kazakhstan as a whole. As part of the current study, results have been identified that indi-
cate the serious consequences of spring floods for economic activity in areas that were flooded during
seasonal floodwaters, as well as the need to develop and implement specific measures to prevent spring
floods caused by significant violations of economic activity in the water protection zone. The results
obtained during the study, as well as the scientific conclusions derived from them, are significant for
agricultural workers in the Akmola region who feel the irreversible effects of spring floods when carry-
ing out their activities in the region, as well as for residents of these areas who regularly encounter the
described difficult natural situations.

Key words: natural disaster; ecology; flooding; seasonal flooding of reservoirs; economic activity.
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AKMoOAa 06AbIcbl XKabai e3eHiHAeri KOKTemri
CY TACKbIHbIHbIH, 5KOAOTUSIABIK, TOYEKEAAEpiH OaFaray

FbIABIMM 3epTTey TaKbIpbIObIHbIH ©3EKTIAIN AKMOAA OOABICBIHAQ KOKTEMI Cy TaCKbIHbl KayriHiH
>KOFapbIAQYbIMEH, OAAPAbIH >KEPiAIKTI LapyallbIAbIKKA KEATIPETIH eAeYAi 3aAaAbIMEH XKOHE OAAPAbIH
aAAbIH aAy 6OMbIHLLIA TUIMAI LIApaAapAbl 83IPAEY >KOHE EHri3y KaXKeTTIAIrIMeH TyCiHAIpiAeAai. ByA 3epT-
TeyAiH MakcaTbl AKMOAA OBABICbIHbIH, ayMaFblHAQ KOKTEMIi Cy TaCKbIHbIHbIH MailAa GOAYbIHbIH, 3KOAO-
TMSIAbIK, TOYEKEAIH XKOHE OAAPAbIH CaAAAPbIH TUICTI 6ararayAbl 93ipAaey 60AbIN TabblAaabl, OYA 6HIpAIK
LIAPYaLLbIAbIK, KSCIMOPbIHAAPbI YLLUiH MaHbI3AbI MOHIE Me. DAICHAMAAbIK, TOCIA 0OAbIC ayMaFbIHAQ XKOHE
TyTactam KasakcraH PecnybAmKacbiHAQ OCbl Cy TaCKbIHbIHbIH, TEPIC CAaAAAPAAPbIHbIH AAMy 3aHAbIAbIK -
TapblH 3epAEAEYMEH YLLITACTblpa OTbIPbIN, KOKTEMI i Cy TaCKbIHbIHAH TYPAiI SKOAOTUSAbIK, TOYEKEAAEPAIH
TYbIHAQY bIKTUMAAABIFbIH XKYMEAT TAAAQYAbl KAMTUADI. AFbIMAAFbI 3€PTTEY LIEHOEPIHAE MayCbIMADIK, CY
TacKblHbl KE3eHiHAE Cy 6ackaH ayAaHAApPAaFbl LAPYALUbIAbIK, KbI3MET YLIiH KOKTEMI| Cy TaCKbIHbIHbIH
aybIp 3apAanTapbiH, COHAQM-aK, Cy KOpFay aMMarblHAQ LIAPYALLbIAbIK, KbIBMETTI XXYPridyAiH EAeyai Oy-
3bIAYbIHAH TYbIHAQFAH KOKTEMIi Cy TaCKbIHbIHbIH aAAbIH aAy XKOHIHAEr HaKTbl iC-lLapaAapAbl 83ipAey
JKOHE EHri3y KaXKeTTIiriH KYSAaHABIPATbIH HOTUXKEAEP aHbIKTaAAbl. 3epTTey GapbICbIHAA aAblHFAH Ho-
TUXKEAEP, COHAA-aK, OAAPAbIH, HETi3IHAE LIbIFapbIAFaH FbIABIMM TY>KbIPbIMAAP AKMOAA OOAbICBIHAAFbI
ayblA LIAPYaLUbIAbIFbl KbI3METKEPAEPI YILIH 63 KbI3METiH 6HipAe >Ky3ere acblpy KesiHAe KOKTeMmri cy
TACKbIHbIHbIH, KAMTbIMCbI3 CAaAAAPbIH CE3iHETIH, COHAAM-aK, CUMaTTaAFaH KYPAEAI TabuFn XarAanAapra

yHemi Tarn 60AaTbiH aTaAFaH ayAaHAAPAbIH TYPFbIHAAPbI YILIiH MaHbI3Abl GOAbIM TaBbIAAAbI.
Tyiin ce3aep: TabUFK TOTEHLLE >KaFAaM; SKOAOIMS; Cy TAaCKbIHbI; CYy KOMMAaAApPbIHbIH MayCbIMAbIK,

TOriAYi; 3KOHOMMKAABIK, KbI3MET.

BBenenue

ITaBoAKHM MPEACTaBIAIOT CYHIECTBEHHYIO YIpO-
3y U KM3HEACATENLHOCTH JI000ro reorpaduye-
CKOT'O PETMOHA, TOCKOJIbKY OHHU BBI3BIBAIOT CEPHE3-
Hble AMCOaaHChl B COLMAIBHO-3KOHOMHUYECKON
CTPYKType pEervoHa U TPHHOCAT 3HAYUTEIbHBIC
pa3pylIeHHs, 9acTO COIPOBOXKIAEMbIE YeJIOBeUe-
CKAMHU TOTepsMH. B TaHHOM KOHTEKCTEe, aHallu3
CTENEeHH HKOJIOTUIECKUX PUCKOB, CBA3aHHBIX C BO3-
HUKHOBEHHMEM I1aBOJIKOB B OINPE/IETIEHHOM PErHOHE,
COBMECTHO C KAYECTBEHHBIM IPOTHO3MPOBAHHEM
BEPOSATHOCTH BO3HWKHOBEHUS JJAHHBIX CTHXHHHBIX
0eICTBUH, C LIEIbI0 MX MPEAOTBPAILCHUS U MUHH-
MHU3alli{ OTPHULATENBHBIX MOCIEACTBHN BECEHHHUX
TIABOJIKOB, SIBJIIETCS] KPUTHUECKH BaXKHBIM IS JKH3-
HECIIOCOOHOCTH PErHoHa U ero YKOHOMUYECKOT0 U
COITMATBHOTO pa3BuTHs [1].

Cucrema ymnpaBjieHHS TEPPUTOPUSAMHU JOJKHA
0a3upoBaThCSI Ha aHAJIM3E PUCKOB BO3HUKHOBEHUS
BECEHHUX NaBOJKOB M PETYJINPOBAHUU IPOLECCOB,
CIIOCOOCTBYIONUX HX BO3HUKHOBeHMIO [2]. Ilpe-
OJI0JIEHHE POCTa YMCIa HAaBOJHEHWH B pETrHMOHAx,
TZIe aKTHBHA XO34HCTBEHHAs NEATENBHOCTD YEJIOBE-
Ka, JIOJDKHO OBITh BaKHBIM aCHEeKTOM PabOThI JaH-
HOl cucteMsl. B crpanax 3ananHoi EBponbl Obutn
pa3paboTaHbl METOIbI TOCYAAPCTBEHHOIO yIIpaBJIe-
HUSl PUCKAMM YPE3BbIUANHBIX CUTyalUi, YTO MpU-
BEJIO K 3HAYUTEIILHOMY CHM)KEHHUIO OOILEro 4mciia

BECCHHUX HABOJHCHUH M IPYIHMX CTUXWUHHBIX Oel-
ctBuil. [IpenMyIiecTBa TaKMX METOJOB BKJIIOUYAIOT
BO3MOKHOCTh COKpalieHus (PUHAHCOBBIX 3aTpaT Ha
yCTpaHEHHE TOCICACTBUN Pa3TUYHBIX CTHXUHHBIX
OC/ICTBUI, KOTOpPhIC HAHOCAT YIIEpO XO3SHCTBEH-
HOH NIeATEeTbHOCTH, Yepe3 uX mpenynpexacHue [3].

CoBpeMeHHBIC METOJMKH aHallu3a dSKOJOTH-
YECKUX PHUCKOB, CBSI3aHHBIX C BECEHHWMH TIaBOJI-
KAMM U TPEIyNpPeKACHUs IOCIEACTBUM Ha Tep-
PUTOPHSIX, MOABEPTIINXCS 3aTOIUICHHUIO, OJKHBI
OBITH pa3pabOTaHbl M IPUMEHEHBI B COOTBETCTBHH
C MpUHOUIIaMKU TEOPUH PUCKOB, KOTOpasd ABJISACT-
Cs HAyYHBIM WHCTPYMEHTOM, HANpPaBICHHBIM Ha
TTOIEPKKY TPHHATHS YIPABICHUYECKUX PEIICHHUH
B Pa3IMYHBIX OO0JIACTSIX YEJIOBCYCCKON JeSITeIIb-
Hoctu. OOmMI aHATU3 PUCKOB OT HABOJHEHUIA,
OCHOBaHHBIH Ha TMONyYEeHNUH KOHKPETHBIX OIIEHOK
YPOBHS pHUCKa I HAaceJeHHs B yKa3aHHBIX I'e0-
rpadU4YecKuX peruoHax, JOJDKEH BKIIFOUATh OLCHKY
BEPOATHOCTH BOSHUKHOBEHHS HEKEIATEIHHOTO CO-
OBITHS, @ TAK)KE BBISIBJICHUE OCHOBHBIX (haKTOPOB,
CIOCOOCTBYIOIIUX HETAaTHBHBIM TIOCICICTBHUIM, U
OTICHKY WX TIOTCHIINATBHBIX BO3AcHCcTBUE [4]. [Ipu
aHaJIM3e CJIeJyeT YYUThIBATh KOHKPETHBIC Tapame-
TPBI, TAKUE KaK reorpauyeckue TPaHUIIBl PETHO-
Ha, eMorpaduuecKuii COCTaB HACEICHUS, MECTHBIC
0COOCHHOCTU pelibea U BO3MOXKHOCTH CHUCTEMbI
MPEeIyIPEKICHUS O HAJABUTAIOIIMXCS CTHXUHHBIX
oenctBusax. Ocoboe BHUMAaHHE CIIEIYET YICTUTHh



OHCHKa 9KOJIOTHYECKHX PHUCKOB BECCHHUX MMABOJAKOB Ha PEKE JKabaii AKMOJIHHCKOM 00IacTH

OlepaTHBHOMY HWH()OPMHPOBAHHUIO HACEICHHS O
NPEACTOSAUX YIpo3ax, TaK KaK CBOEBPEMEHHOE
OTIOBEIIICHNE MOXKET CYIIIECTBEHHO CHU3UTh BEPOST-
HOCTb BO3HHMKHOBEHHSI HETaTHBHBIX IOCIIEICTBUMI,
BKJIKOYAsl CEPbE3HbIC PAa3pyLUCHUS U HOTEPH JIIOJ-
CKMX ku3Heil. HaBoHEeHUs 1 1TaBOJIKM B OCHOBHOM
MPOUCXOMAST K3-32 UHTCHCUBHOTO HCIIOJNb30BAHUS
pEUYHBIX TOMMEHHBIX TEPPUTOPUN, MPU STOM Ha-
PYLIAIOTCS OCHOBHBIE IPUHLUIIBI XO3SMCTBEHHOU
JESATEIBHOCTU B PETUOHAX C MOBBIIICHHBIM PUCKOM
HaBOJIHEHUH W B BOJIOOXPAHHOM 30HE. DTO MPHUBO-
JIUT K YBEJIIMUECHUIO YUCla 3aCTPOMKHU B MOMME peK
HECMOTpsI Ha TO, YTO HABOJHEHHUS C OJIMHAKOBOMU
BBICOTOM W 00BEMOM BOJIBI MIPUBOJIAT K MOCTEIECH-
HOMY YBEJIHMYCHUIO YdKOHOMUYECKUX, COITMATBHBIX U
AKOJIOTUYECKUX YOBITKOB [5].

I'maBHOW TIpOOJNIEMOM, C KOTOPOH CTalIKMBa-
FOTCS HayuYHbIC MCCJICIOBaHMS B O0JIACTH OILICHKH
SKOJIOTUYECKUX PUCKOB BECEHHHMX IMABOAKOB M HX
[IOCJIEICTBUNA HA 3aTOIUICHHBIX TEPPUTOPUSIX, SIB-
JII€TCSL OTCYTCTBUE YCTOMYMBOU CBSI3M MEX]Yy IIPU-
YUHAMU BO3HUKHOBEHHS YKAa3aHHBIX MPUPOTHBIX
SIBJICHUM M HUX BO3JCHCTBHEM Ha 3KOHOMUYECKYIO
AKTUBHOCTH B KOHTEKCTE HAPYIICHUI BEICHUS XO-
3SIUCTBEHHOM ACSITENILHOCTH B BOJIOOXPAHHOU 30HE.
OCHOBHOM LIEIBIO JAHHOTO UCCIICAOBAHUS SIBISIETCS
YCTaHOBJICHUE AHATUTUYCCKON 3aBHCHUMOCTU MEXK-
Iy (paKTOpamHu, BHI3BIBAIOIIMMH BECCHHUE MTABOJIKH
Ha TEPPUTOPHUU AKMOJIIMHCKOW 0OJIaCTH, M MOCIIE-
CTBUSIMH HETATHUBHBIX BO3JIEHCTBUM X03SIMCTBEHHON
JIESTEILHOCTH B PETHOHAX 3aTOIUICHUs, 4TO (op-
MHUPYET BBICOKUHA YPOBEHb 3KOJIOTMYECKUX PUCKOB
BECCHHUX TaBOJKOB B JJAHHOM PETHOHE.

MarepuaJibl 1 MeTOAbI

B naHHOM Hay4YHOM WHCCIEIOBaHUM METOM0-
JIOTHYECKHIA TIOAXOJ] OCHOBBIBACTCS HAa COYETAHUHU
CHCTEMHOTO aHaJln3a BEPOSATHOCTH BO3HUKHOBEHHS
Pa3NIUYHBIX 3KOJIOTMYECKUX PHCKOB OT BECEHHHMX
MIABOJIKOB C aHAJIM30M 3aKOHOMEPHOCTEW pa3BUTHA
HEIraTuBHBIX HOCJ’IGZICTBI/II‘/‘I IIaBOJKOB Ha 3aTOIIJICH-
HBIX TEPPUTOPHUSIX B AKMOJIHMHCKOH O0NacTH U B
Pecnyonmuku Kazaxcran B memom. lcciemoBanue
IIPOBOAMTCSI HA OCHOBE NPEJABAPUTEIILHO U3yUEHHOM
TEOPETHYECKON 0a3bl M aHAJIN3a CTATUCTUIECKON NH-
(hopmanu 0 XapakTepHCTHKaX PaccMaTpHBaeMOrO
reorpaMyecKoro PeruoHa, TaKUX Kak TUIoHa b U
COCTaB MOYB AKMOJIMHCKOH 00JIaCTH, YHCIEHHOCTh
HaCeJIeH!sI, OCHOBHBIC BOJIHBIE PECYpPCHI U JpPYyTHE
¢axropsl. TeopeTHyeckyr0 OCHOBY JIaHHOTO Hayd-
HOTO HCCIIEIOBAHUS COCTABIISIET aHAN3 JOCTYITHOM
HAYYHOH JIUTEpaTypPhl, TOCBSIIEHHON po0IeMaTrKe
OLIEHKH PKOJIOTUYECKUX PHCKOB BECEHHUX MaBOIKOB

W MX TOCHEJICTBUI Ha 3aTOIJICHHBIX TEPPUTOPHUSX.
Jlis obecniedeHnst BRICOKOTO YPOBHS HAYYHOTO aHa-
T3a U 00JIeTYeHHsI TOHMMAaHHUSI IPE/ICTABICHHOM WH-
(opMaru Bce NUTAThl U MaTepHaIbl HHOCTPAHHBIX
aBTOPOB, UCTIOJIL30BAHHBIC B JITAHHOM HCCIIEIOBAHNH,
OBUTH TIepEeBEICHBI HA PYCCKHH S3BIK.

OTo HayyHOE HCCcIelOoBaHHEe ObLIO OCYIIECT-
BJICHO TIyTEM TIOCJIEIOBATEIHHOTO TIPOBEICHUS He-
CKOJIbKMX KJTFOUEBBIX JTAIOB.

Ha mepBoMm »3Tame Hay4HOTO HCCIIEIOBaHUS
OblIa pa3paboTaHa TeOpeTHIECKass OCHOBA, KOTOPast
CHUCTEMATHU3UPOBAJIA OCHOBHBIC MPEANOCHUIKH IS
MPOBEIEHUS KAaueCTBEHHOTO aHalIu3a MpPOOJIEMbI
OIIEHKH YKOJIOTUYECKHX PHUCKOB, CBSI3aHHBIX C Be-
CEHHUMHU IaBOJKAMH W MX BO3JICHCTBHEM Ha 3aTO-
TUICHHBIE TEPPUTOPHH, YTO UMEET 3HAUUMOCTh ISt
3 (PEKTUBHOCTH XO3SMUCTBEHHOW JEATEIHHOCTH.
Kpome toro, Ha 3TOM dTare OblI MPOBEACH CHCTEM-
HBIH aHaJIM3 BEPOSTHOCTH BOSHUKHOBEHUS Pas3iiny-
HBIX DKOJIOTHYECKHX PHUCKOB BECEHHHX ITaBOIKOB,
BBI3BaHHBIX HAPYLICHUSIMH TPABHII X03HCTBEHHON
JIESITEIIBHOCTH B CEIbCKOXO3SIMCTBEHHBIX M APYTHX
peruoHax.

Ha mocnenyromem sTane Hay4HOTO HCCIENO-
BaHUsI MPOBOJUTCS aHAIN3 3aKOHOMEPHOCTEH paz-
BUTHUSI HETaTHBHBIX IMOCIIEJICTBUIN MABOJKOB Ha 3a-
TOIJICHHBIX TEPPUTOPHUSIX AKMOJIMHCKOW OOJIACTH.

B pamkax wucciaenoBaHusl IPeIOCTaBISETCS
cTaTUCTHYECKass WHpopMarusa, HeoOXomuMmas s
YIIyOJIeHHOTO TOHMUMAaHUSI MPHUPOABI IKOJOTHYE-
CKUX PHCKOB, CBSI3aHHBIX C BECCHHUMH MaBOAKAMH,
a TakKe ISl OIIEHKH BO3MOYKHBIX TIOCIE/ICTBUI CH-
Tyalui, CBSI3aHHBIX C HapyLICHUSIMHU XO3HCTBEH-
HOW JAEATENIFHOCTH B PETHOHAX, IOABEPKEHHBIX
BBICOKOMY PHCKY TMaBOJIKOB. B wacTHOocTH, Tipen-
CTaBJICHBI CTATHCTHYECKHE JAHHBIC O MaBOJKAaX B
AxkMonuHCKON obnacth, o peke JKabaif, a Takxe
nH(pOpMAIH O MOATOIUICHUH JOMOB B TOpojae AT-
Oacap W BO3JIEHCTBUU BOJBI Ha COCTOSHHE ITOYBBI
B 30HE 3aTOIUICHHs. DTO CHOCOOCTBYeET Ooiiee Tiy-
OOKOMY TTOHHMAaHHUIO JKOJIOTHYECKHX PHUCKOB OT
BECCHHHUX IABOJIKOB M HMX TIOCIICJCTBUI Ha TeppH-
TopusiX 3aToruieHus. Kpome Toro, Ha 1aHHOM 3Ta-
Te MCCIIeI0BaHuUs OBLIO TIPOBEICHO aHAJTUTHYECKOE
CpaBHEHHME TIONYYEHHBIX TIPEIBAPUTEILHBIX pe-
3yJIBTaTOB C pe3yJIbTaTaMU IPYyTUX HAyYHBIX HCCIIE-
JIOBaHW, TIOCBSIIEHHBIX OIICHKE DKOJOTHUECKUX
PHCKOB BECEHHHX ITABOJIKOB M MX MOCIEICTBUH Ha
3aTOIUIEHHBIX TEPPUTOPHSIX.

3aKIFOUYNTENEHBIM JTAllOM HACTOSIIEr0 Hayd-
HOT'O HCCIIE/IOBAHNS, OCHOBBIBAsICh HA TTOJIyYEHHBIX
NpeABAPUTEIbHBIX TaHHBIX, ObUIM CHIEJIaHbl OKOH-
YaTeabHbIE BBIBOJBI, KOTOPBIE SIBIIAIOTCS JIOTHYE-
CKUM 000O0IIIEHHEM PEe3yJIbTATOB M 3aBEPIIAOIINM
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ATAloOM BCEro KOMIUIEKCA HayYHBIX MCCICIOBAHUMN,
MIPOBEICHHBIX B MMpEeiiax JaHHOH TEMaTHKH.

PesyabTatsl

B KasaxcraHe 0K0J10 TPETH BCEX YPE3BbIYANHBIX
CUTYyalui, MPOU30LICIINX Ha €€ TEPPUTOPUH B MO-
CJICZIHNE TOJIbl, CBSI3aHbl C BECEHHUMHU IaBOAKAMHU.
OCO0CHHO MOJBEPKECHBI BO3ICUCTBHIO TAKUX IMPH-
POAHBIX siBIEHMH AKMonuHCcKas, [laBiomapckas,
Bocrouno-Kazaxcranckas n KaparanmuHckas 00-
JIACTH, TIPUYEM Pa3BUTHE 3TUX CUTYyalllid B OCHOB-
HOM CBSI3aHO C paspylIeHHEeM JamO U CEe30HHBIMHU
HOJIOBOJIBSIMH.

B nepuox ¢ 2011 mo 2015 rox B Pecrybnuke
Kazaxcran O0butn 3aukcupoBansl 12 KpymHBIX Ha-
BOJIHECHHH, KOTOpBIE IPUBEJIN K 3aTOIJICHUIO OoJiee
1750 nomoB B 40 nocenenusix. B pesynprare aTHX
NPUPOAHBIX OeACTBUM MOruOnn 47 4enoBek, a Tak-
e 1oru6so cebime 350 T0JI0B JOMAIIHETO CKOTA.
OO0 yriepd, HaHECEHHBIM HABOJHCHHUSIMHU I10
Bceil cTtpane, coctaBui Oonee 250 MUIIIMOHOB AOJI-
napoB CIIA.
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AKMONHMHCKass 00JacTh, pPAacIIOJIOKEHHAsT Ha
ceBepe PecrryOnmmkm Kaszaxcran, xapakrtepusyercs
PE3KO-KOHTHUHEHTATBHBIM W 3aCYIUIMBBIM KJIHMa-
ToM. Uepes IeHTpallbHYIO YacTh 00JIACTH MPOTEKa-
eT peka WmmmM, B ee OacceliHe HaXOIUTCS MPUTOK
— peka JKabaii. Becennee TasHue cHera U OOUJIbHbBIC
OCaJIKU B 3TO BpeMs Tojia MPUBOAAT K CE30HHOMY
BBIXO/Yy BOJBI M3 OeperoB peku Mmmm, BKIrO4as
JKabaii, 4TO0 MPUBOAMUT K 3aTOIUICHUIO T'OPOJOB H
MTOCEJICHUH, pacloJIOKEHHBIX B Oacceitne Mmmmma.
Becennne maBoaku Ha peke Kabaii 4acTo mpuBOIAT
K OTPBIBY HACEJICHHBIX ITyHKTOB OT JOPOT M TPaHC-
MOPTHBIX MAPIIPYTOB.

OCHOBHBIMH (haKTOpPaMH, BBI3BIBAIOIINMHU Be-
CeHHME MaBoOjKU Ha peke JKabalh B AKMOJHMHCKON
o0JacTu, SBISIOTCS: PE3KOE TasHWUE JIbjia U CHEra,
pEe3Kue U3MEHEHUsI TEMIIEPATYPHOIO PEKUMa U U3-
OBITOYHBIC OCAJKH, MPEBBIIAOIINE CPEAHEMEC Y-
HYIO HOpMY AJIs1 JAHHOTO PErroHa.

B npencrasiennoit Ha Pucynke 1 nabopmarim
OTPaXEHBI CTATHCTUYECKHUE TIOKA3aTeIN KOJIH4e-
CTBa HABOJIHCHUH, TPOU3OLIEAIINX B AKMOIUHCKOM
obmactu B iepuox ¢ 2015 mo 2020 rossl.

2018 2019 2020

Pucynok 1 — KonnyectBo maBonkoB B AKMOTHHCKOH oOnactu 3a mepuon 2015-2020 rr.

Ha peke JKabaif pa3memieHsl ciemyromme Ha-
celeHHble MyHKTHI: ATcabap, bopucoska, banka-
mnHo, Canabikray, HoBelil I'oponok, IlokpoBka u
Bnagumuposka. Pexum BogocOopa B peke Xxapak-
TEepU3yeTCsl HEPaBHOMEPHOCTBIO M CHUIIBHOH Ce30H-
HOCTBIO. Pa3nuumsa B eXEroHbIX CTaTHUCTHUECKHX

JAHHBIX O PacXoJlaX BOIBI B PEKE CO3MAIOT CIIOXK-
HOCTH IIPU UCIOJB30BAHUU €€ PECYPCOB IS pellie-
HHUS XO35MCTBEHHBIX 3a1a4. B 2014 roay B ropoje
Arcabap npoM30ILUI0 KPyIHEHIee Ha TOT MOMEHT
HaBOJHEHUE, BBI3BAHHOE DPE3KUM TasHUEM CHera
[P MOBBIILICHUN TEMIIEpaTyphl Bo3ayxa 1o +15°C,



OHeHKa 9KOJIOTHYECKHX PHUCKOB BECCHHUX MMABOJAKOB Ha PEKE JKabaii AKMOJIHHCKOM 00IacTH

YTO NMPHUBEJIO K MHTEHCUBHOMY COpOCY TaJIbIX BOJ B
pexy Xabaii u 3aTorennto 562 nomoB Ha 15 ynu-
nax ropona. B 2017 roay B ropojie Oblia npopBaHa
3amMTHas 1amba u3-3a pe3KOro MnoabeMa ypOBHS
BOIBI B peke JKabait (6,2 MeTpa Ipu KPUTHICCKOM
ypoBHE 3,5 MeTpa), 9TO MPUBEIIO K 3aTOIICHUIO 00-
nee 450 TOMOB M BBIHYJIMJIO MECTHBIE BJIACTH IPO-
BECTH 3BaKyaluo 1485 uenoBek. YpoBeHb BOJABI B

peKe TPEeBbICUIT KPUTHYECKYIO BEJIMUNHY Ha 2,7 Me-
Tpa, a ypoBeHb HaBoHeHUs 2014 roma ObUT IPEBHI-
meH Ha 90 cCaHTUMETPOB.

Ha Pucynke 2 mnpexacraBieHa craTHCTHYe-
ckas wHpopMaIys 06 o0ImeM Jrciie BEYCHHUX I1a-
BOJIKOB, 3apEerHMCTPUPOBAaHHBIX Ha peke JKabail B
AxMonuHcKOH oOmactu 3a nepuof ¢ 2015 mo 2020
TOJIBL.

2015

3,5

2,5
2020 2

1,5

2016

2019

2017

2018

Pucynok 2 —CratucTiueckue JaHHbIC KOJTMYECTBA MaBOAKOB Ha peke JKabait 3a 2015-2020 rr.

CornacHo aHHBIM, IPUBEACHHBIM Ha PucyHke
2, HauOoJbIlIee YMCIIO MAaBOJIKOB Ha peke JKabai
opu10 3ahukcupoBano B 2020 roxy. OgHaxo, ¢ yde-
TOM MAacIITa0OB 3aTOIUICHUSI OKPYXKAIOIIEH MecT-
HOCTH, 3TH CIy4yaW HE JOCTHIal0T CTaTUCTUYECKU
3HAYMMOIO YPOBHS 110 CPAaBHEHHIO C IIABOJKOM,
npousoreamuM B anpene 2017 roxa.

BoszelicTBre maBOIKOBBIX BOJ Ha COCTOSHHE
[IOYBBI B 30HE 3aTOIICHUS] XapaKTepPU3yeTCsl OTPU-
HaTCJIbHBIMU MOCICACTBHUAMH, KOTOPBLIC BbIpaXa-
IOTCS B CIIEYIOLINX aCHEeKTax:

- YcuneHue npoueccoB TEPMHUYECKON APO3UH,
TepMOadpa3uu U TEPMOACHYIAINH TTOYB.

- 3arpsi3HEHHUE 10YB B CIy4ae HaJM4uus aHTUCA-
HUTAPHOTO COCTOSIHUS IIABOAKOBBIX BOJ, SIBJISIOLIE-
€Csl OTHOCUTENTLHO PEAKHM SIBJICHUEM.

- NnTeHcndukanms npoueccoB 3po3un MouB €
o0OpaszoBaHHEM IIPOCATIOK B penbede, apo3nei Oepe-
rOB M UX 00BaIOM.

- YcraHoBieHHE aHa’poOro3a 1O BCEMY IPO-
(bWITFO TIOYB TIPH JUTUTEILHOM 3aTOIICHHUH, YTO IIPH-
BOJIUT K Pa3BUTHIO MPOIECCOB, TPOUCXOAANINX 0e3
JIOCTyTIa KUCIOPOAa, U HApYIIEHUIO 00IIei OKUCITH-
TEJIhHO-BOCCTAHOBUTEIHHON 0OCTAHOBKH B TTOYBCH-
HBIX CIIOSIX 30HBI 3aTOTIJICHHUS.

- YBenudeHue ypoBHS BIAXKHOCTH TIOYB B 30HAX
3aTOTUICHUS, YTO TPUBOJUT K HAPYIICHUSIM CTPYK-
TYpbI TIOYBBI, YACTUYHON TOMOT€HHU3AINN U TIOBHI-
IICHUIO BSI3KOCTH.

B Tabmune 1 mpepcraBieHBl OCHOBHBIC (DH3H-
KO-XUMHUYECKHEe MMapaMeTpsl HApPYIICHHBIX W HEHa-
PYIICHHBIX TTAaBOJKAMU IMOYB B 3aTOIJICHHBIX PETH-
OHAaX, BKJIIOYAs CTATUCTUYECCKUE JaHHbIC.

[Ipu comocTaBiieHUN XapaKTEPUCTUK IIOYB,
MTOABEPTIINXCS BO3JCHCTBUIO TIABOJKOB, C HEHa-
PYLICHHBIMU TIOYBAMH HA PA3IMYHBIX CTAIUSIX JIe-
rpajialiud, CIeayeT OTMETUTh, YTO ITOYBHI Ha Ha-
YaIBHOU CTaIUU PA3pYLICHUS UMEIOT CKJIOHHOCTH K
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OBICTPOMY BOCCTAaHOBJICHHIO B CITyYae HACTYIUICHUS
Mepro/ia OTHOCHTEIHHON 3aCyXH IIOCIIe 3aTOIlIe-
Hus. Habmromaercss m3MEHEHHE THIPOIOTUYCCKUX
CBOMCTB TOYBBI, MPOSIBJISIONICECS] B HM3MCHCHUU
CTPYKTYPBI U OKPAcKH ee IMOBEPXHOCTHOTO CIIOS, a
TaK)Ke CHIDKCHHH BS3KOCTH B PE3yJbTaTe MPOTAU-
BaHUsI rpyHTa. Kpome Toro, oTMeuaeTcst 3HaUUTEIb-

HOE YBJAKHEHHUE MOYB C Pa3IMYHOIN CTETEHBIO Jie-
rpajanny, 4TO IPUBOAUT K YBEIWYCHHIO TITyOUHBI
npoTtanBaHud B cpenHeM Ha 50-90 canTHMeTpoB [6].
Taxoke oTMedaeTcss HeJOCTaTOYHAasi HACKIICHHOCTh
MIOYB OCHOBAHMSAMHM BCEX THIIOB, YKa3bIBAIOIIas Ha
nepeMenieHie MaKCUMalIbHOTO YPOBHSI HACBIIICH-
HOCTH B BEpXHHE CIIOM UX TPOPHIISL.

Taémuna 1 — OcHOBHBIC (HPU3UKO-XMMHYECKHE XapaKTEPUCTHKH HApPYIICHHBIX M HEHApYLICHHBIX MABOJKAMH IIOYB B PErHOHAX

3aTOIICHUSA

e | Topuorar | MR | g BONE L i00r | tnepna | Borenons
HenapymeHnbiii Ca 0-22 42 44.8 16,5 155,0 - -
KpHO3EM Bg 14-39 5.4 0,86 48,2 47 0,75 0,04
Crabas Ca 8-24 48 1,88 25,5 33,7 0,74 0,15
zierpajanms Bg 25-87 5,7 1,84 68,6 42 0,77 0,06
Cpennss Ca 0-7 53 254 32,3 455 - -
Zlerpajanms Bg 7-98 5,1 3,9 36,6 15,5 0,82 0,14
Cubras Ca 6-24 5,6 1,7 55,8 67,2 0,81 0.1
nierpajanms Bg 22-73 5,0 44 28,7 14,4 0,91 0,12

IIpu oreHKe IKOTOTHIECKOTO PHUCKA, CBA3AHHO-
IO ¢ BECEHHUMH NaBOJKAaMU U UX MOCIEICTBUIMHU
JUTSL 3aTOTUICHHBIX TEPPUTOPUNA AKMOIMHCKOW 00-
nactu Pecny6muku Ka3zaxcrtan, Ba)KHO Y4YHTHIBATh
CJIETyIOINE acTIEKThI:

- PerynsipHoCTh BOSHUKHOBEHHSI BECEHHHUX Ia-
BOJIKOB M3-3a TasHUS CHETa 1 CHJIbHBIX JINBHEH.

- [IpuunHsiemMbIi yiepO naBoJKOBEIMH BOJIAMH,
BKJIIOYasi M3MCHEHHS B IIOYBEHHOM COCTaBE M 3a-
TPSA3HEHHE TTOYB, YTO MOXKET CHIENaTh UX HEIPUTOI-
HBIMH JIJIs1 CENbCKOXO03sICTBEHHOTO MCTIONb30BAHNUS
B OyIymieMm.

- Yep0, CBSI3aHHBIN C MOATOIIEHUEM >KHIIBIX
JIOMOB ¥ HapyIIeHreM 00BIYHOTO 00pa3a )KU3HHU Ha-
CeJICHMsI, OKa3aBILIErocs Ha TEPPUTOPUSIX 3aTOILIe-
HUS.

- HeoOxomumocTts mpoBeneHusi paboT mo Boc-
CTAaHOBJICHUIO TEPPUTOPUM [UI yCTpPaHEHMs IIO-
CJIEACTBUI aBOJIKOB.

- BaxkHocTh pa3paboTKH 1 BHEIPEHUS KOMILJICK-
ca MEPONPUATHH [0 MPEJOTBPALICHUIO TIaBOAKOB U
CHIDKEHHIO 00111ero ymep0a oT HUX.

[TaBoiKOBBIE BOJBI €XKETOJHO MPUHOCAT 3HA-
YUTENbHBIH MaTepUaIbHBIA yIIEepO HaCEJICHHBIM
MyHKTaM AKMOJIMHCKOH 00JIaCTH, YTO CYIICCTBCH-
HO HEraTUBHO CKa3bIBAETCSI HA 3KOJOTMUYECKOM CO-
CTOSIHMM TI0YB JAHHOT'O peruoHa. B psne ciydaes
BOCCTAHOBJIGHHE TI0YB IIOCJIE ITaBOAKOB TpeOyeT

SHAYUTCIIBHOI'O BPEMCHHU U (I)I/IHaHCOBBIX 3arTpar,
BBIJICTISIEMBIX U3 OFOJKETHBIX cpencTB [7]. Onenka
9KOJIOTHYECKOTO PHUCKA OT TaBOJKOB MOXKET OBITH
OCYIIIECTBJICHA JIMIIb YePEe3 3HAUNUTEIIbHBIN EPUOT
BpPEMEHH, HEOOXOUMBIH JIJIsi 00BEKTUBHOW OIICHKH
yiepba ¥ BOCCTAHOBIICHHUS IOBPEKICHHBIX IT0YB
0 HX NEPBOHAYAJIBHOTO COCTOAHUA. HpI/I 3TOM
0c000€ BHUMaHUE CIICYeT YACIUTh COOIFOICHUIO
MPaBWJI HCIIOJIB30BAaHUSI TIPUPOJHBIX PECYpCOB B
30HaX 3aTOIUICHHUS, & TAK)KE COOJIFOICHUIO TEXHUKH
0€30MacHOCTH MPU PabOTe C TUAPOTCXHUUYCCKUMU
COOpYXeHUsIMU. HapyiieHune STHX TpaBUI MOXKET
IIPUBECTU K YPE3BBIYANHBIM CUTYyalMsIM, COIPO-
BOKIAIOIIMMCST MacCIITaOHBIMH HAaBOJHEHUSMU U
3HAYUTENFHBIM MAaTePHUAIBHBIM M IKOJIOTHYECKIM
yimepOoM ISl XO3IHCTBEHHBIX OOBEKTOB B TpHJIE-
rarllnX paioHax.

Obcyxaenue

HaBojgHeHue npejacranisieT co00i 3HAYUTEIb-
HOE 3aTOIJICHUE TEPPUTOPHH BOJIOH, BBI3BAHHOE
PE3KUM TOBBIIICHUEM YPOBHS BOJBI B PEKaxX WU
JIPYTUX BOJOEMAaX, MPHUICTAIONUX K JaHHOH Tep-
putopuu. Ocolyro yrpo3y MpeacTaBisiOT CIydan,
KOTJIa TaKOE 3aTOIUICHUE MPUBOJMUT K 3HAUUTEIb-
HBIM MaTEPHATbHBIM MOTEPSIM, YIPOKACT KU3HU U
300POBBIO MECCTHBIX )I(HTejIeﬁ, a TaKKC NPpUBOAUT K
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CEpPBhE3HBIM HAPYIICHUSIM B CEIbCKOM XO3SIIICTBE B
permoHax, MoABEPKEHHBIX HaBOAHEHHIO. OleHKa
9KOJOTHYECKOTO pPHUCKa, CBS3aHHOTO C HaBOJHE-
HUSIMU U BECEHHUMHU MABOJKAMU, UMEET Ba)KHOE
3HAYEHUE MJIs1 IPOTHO3HPOBAHMS SKOJOIMUYECKOU
CUTyallMM B KOHKPETHBIX reorpaduyeckux ooda-
cTax [8].

o HegaBHero BpeMeHH d(DPEKTUBHOE peIIcHIE
po0JieM, CBA3aHHBIX C 3aIlMTON HACENEHUs U Tep-
PUTOPHUI OT Ype3BBIYAMHBIX CHUTYyalMi, BKIIOYAIIO
[IOMCK U BHEIPEHUE METOJIOB U CPEACTB ISl yCTpa-
HEHHUS TOCJICJICTBUN TaKUX CUTYallud. DTH YCHUITUS
4acTo TPeOYIOT 3HAYUTEIBHBIX (PMHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT, X 3 (PEKTUBHOCTH ITPH STOM 3a4a-
CTYIO OCTaBJISIeT KenaTh Jyuiuero. JloctymHelie pe-
CYPCBI, KOTOPBIC YaCTO SIBIISIFOTCSI OTPAHUUCHHBIMU,
cienyeT NMPUOPUTU3UPOBATh B HANPABICHUU CHU-
JKEHUSI BEPOSITHOCTH BO3HUKHOBEHHS Pa3IMYHBIX
YIpO3 U PUCKOB, a TAKXKE B HAMPABICHUU JTUKBHIA-
LMY NOTEHLHUAJIBHBIX MOCIEICTBUN Ype3BbIYAHBIX
cutyanwuii [9].

Becennue maBojku Ha pekax 4acTo 00yciIoBIe-
Hbl 3HAYUTEJIbHBIM YMEHBIICHHEM IUIOLIAAN ped-
HOM JIOJMHBI U3-3a CTPOUTENHCTBA MOCTOB, HACKITIEH
JIOPOT U TIPOMBIIIICHHBIX OOBEKTOB BIOJb PEKH.
DTO NPUBOAMUT K CYKEHHUIO IMPOITyCKHOW CITOCO0-
HOCTU PEKH U 00Pa30BaHUIO YPOBHEH BOJIbI BBIIIC
10 TEYCHUIO BO BPEMsI MMABOJKOB, YTO B PE3yJIbTaTE
[IPUBOAMUT K PACUIMPEHUIO 30H 3aTOIUVICHUS U Ce-
PBE3HBIM MaTepUaIbHBIM MOTEPsIM. Takxe HaOJIHO-
JaeTCsl TecHasl CBSI3b MEXKIY 4YacTOTOM aBapuil Ha
TUAPOTEXHUYECKHUX COOPYKEHUAX U 3aTOIJICHUSIMU
B KOHKPETHBIX PETHOHAX, YTO TMOPOXKIAET 3HAUU-
TEJBHBIC SKOHOMHUYECKHE TTPpooOsieMbl. CoOIoIcHIEe
[IpaBUJI BOJIOOXPAHBI IIPU IPOBEACHUH X035 UCTBEH-
HBIX JCUCTBUI Ha BOJOOXPAHHBIX TEPPUTOPUIX
CHOCOOCTBYET CHW)KCHUIO PHUCKOB HABOJHEHWHA U
YMEHBUICHUIO BEPOSATHOCTU BECEHHUX IaBOJKOB,
YTO SIBJISICTCS] KIFOUOM K YCIIEIITHOMY XO3SHCTBEH-
HOMY pa3BUTHIO pernona [10].

Bo3spociiee koanyecTBO 4pe3BbIYaHBIX CUTY-
alliii ¥ CBSI3aHHBIC C HUMU YKOHOMHYECKHUE U KO-
JIOTHYECKHE MPOOIEMbI MOIYEPKUBAIOT BAXKHOCTh
oOecrieueHusi 0€30MACHOCTH KU3HEIEATEITHHOCTH
U YCTOWUYMBOIO Pa3BUTUS TEPPUTOPUM, TJE OCY-
LIECTBIISICTCS. XO3SMCTBEHHAS! NEATENbHOCTh. JTO
AKTYaQJIbHO B KOHTEKCTE KAUECTBEHHOI'O IIAHUPO-
BAaHUS XO3SHCTBEHHBIX IMPOIECCOB U TOBBIMICHUS
YPOBHSI COLIMAIBHOM OTBETCTBEHHOCTH 3a MPUHU-
MaeMble X03sICTBEHHbIE peleHus. Mccnenopanue
MPUYMH U TIOCIEJACTBUN ONMACHBIX ABJIECHUM, HEIO-
CPEJICTBEHHO BO3/IEHCTBYIONINX Ha YEJIIOBEYECKYIO
JKU3HEACATEIbHOCTD, SIBJISIETCS. IEPCHEKTUBHBIM
HaMpaBJICHUEM H3Y4YCHUS PUCKOB, CBSI3aHHBIX C
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XO3SIUCTBEHHON JIEATENbHOCTHIO, B Pa3IMYHBIX
reorpadudeckux 30HaX U chepax X03TUCTBEHHOMH
nesitenbHOCTH [11].

Cpenu MHOTOYHCIICHHBIX CTUXHHHBIX Oej-
CTBUH, KOTOPhIE HAHOCAT PKOHOMHUKAM Pa3INIHBIX
CTpaH MHpa Cepbe3HBIH yIIiepO, HABOJHEHHS 3a-
HUMAIOT IPEBATMPYIOIICE TOJOKEHHE, COCTABIISS
oxo110 33-35% o01Iero yucna Takux MPOUCIIECTBHMA
3a roj. Kax bl rog JeCATKU CTpaH CTaJKUBAIOTCS
C 9KOHOMHYECKUMHU TOTEPSIMHU H3-32 HABOJHCHUH,
U HECMOTps Ha YPOBEHb Pa3BHUTHS CTpaH, B IIO-
CJIeJIHHE TOJ(bl He HAONIOaeTCsl CHUYKEHUSI PHCKOB
BO3HUKHOBCHUSI HABOJHCHHUW U JIPYTUX CTHUXUIHBIX
oemctBwmii [12].

EskeroiHo ThICSYU TEKTApOB 3€MJIU 10 BCEMY
MUPY OKa3bIBAOTCS TI0J] BOJIOW HM3-32 BECCHHUX T1a-
BOJIKOB, ITPUBO/IS K ITOTEPE THICSY IOMOB U YpOXKas
3€pHOBBIX U JIPYTUX KyJIbTYyp. MHOKECTBO KHUJIOME-
TPOB JIOPOT, KaK aBTOMOOWIIBHBIX, TaK ¥ JKEJIC3HO-
JIOPOKHBIX, TAKK€ TOIBEPraroTCs pPa3pylICHUSM,
4TO BJIEYET 32 COOOW Cephe3HbIe IKOHOMUYECKUE
MoTepH. Y CTaHOBKA CUCTEM TPOTHO3UPOBAHHUSI BO3-
HUKHOBEHHSI W Pa3BUTHUS TPUPOJHBIX OeICTBHIA
TAKOTO poJia CIIOCOOCTBYET YMEHBIICHUIO HX BO3-
JIEHUCTBYSI M OTCIICKUBAHUIO CUTYaIUi, HAMPSMYIO
CBSI3aHHBIX C YEIIOBEUECKOH IesTeTbHOCTHIO, YTO
YBEJIMYUBACT PUCK HABOTHCHHI U TTABOJIKOB.

HNudopmarnuio oduimanibHOTO Xapakrepa OT-
HOCHUTEIBHO SKOHOMHYECKUX TOTEPh, BBI3BAHHBIX
CTUXUHHBIMU OCJICTBUSIMH, BKJIIOYAsl TABOJIKH U Ha-
BOJIHCHUS, CIIEAYET OICHUBATh KpUTHYECKH. Yarie
BCET0 ATO CBSI3aHO C TEM, YTO YUUTHIBAETCS TOJIBKO
NpsMO yIepO, BHI3BaHHBIN (U3MUECKUM BO3JCH-
CTBUEM BOJIbI CTHUXUHHOTO OCICTBUS Ha OOBEKTHI
XO3SIICTBEHHOW MH(PPACTPYKTYPHI WIIN 3eMeNbHBIC
YIofbsl, HCIOJb3yeMbIe JIJISi TPOM3BOJCTBEHHBIX
neneit [13]. B penkux ciydasx ydyuTbIBaeTCsl KOC-
BEHHBIN ymIepd, BKIIOYAIONUN B ce0s TOTepH,
CBSI3aHHBIC MPEUMYIICCTBCHHO C HApYyIIEHUEM XO-
3SIICTBEHHBIX CBsI3el, CHW)KEHHEM OOBEMOB TIPO-
M3BOJICTBA M MPoOIeMaMi B OAHKOBCKOW M XO3sH-
CTBEHHOU cepax.

Heo0xoauMocTh yriryOJNCHHBIX HAy4YHBIX WC-
CJIeIOBaHUN B OOJIACTH aHAIM3a TMOCIEICTBUN Be-
CEHHHUX TAaBOJIKOB JIJIsl CEIbCKOXO3SHCTBEHHBIX 3€-
Melb U TEPPUTOPHIA, HAXOJSAIIMXCS IMOJ YrpO30i
3aTOTUICHUS, BIISIETCS] KPUTHIECKH BaXKHOH B CBETE
CEPbE3HOT0 3KOHOMHUYECKOTO M IKOJIOTHYECKOIrO
yuiep6a, MPUYUHACMOTO STHUMH SIBICHUSMHU. OTH
WICCIIEJIOBAHNS JIOJDKHBI OXBATHIBATH OIICHKY TIOTEH-
[UAJbHBIX OMACHOCTEH JJIsl 3eMelb B 30HaX ITOJI-
TOTUICHUS M BCETO PETMOHA B IeyioM. Kpome Toro,
cleyeT W3ydaTh BOIPOCH OPraHHW3AIlMOHHBIX H
MPAKTHUYECKUX MEp, HAITPABJICHHBIX HA YMEHBIICHHUE
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pUCKa BOBHUKHOBEHUS KaK MPHUPOJIHBIX, TAK U TEX-
HOreHHBIX Katactpod [14]. B ciydae skoHOMUYE-
CKUX MOTEPh HEOOXOIUMO Pa3paboTaTh METOI0JI0-
TUIO JIJISl OTIpEJICNICHUs] UX MacIiTada B Pa3imyHbIX
CLEHApUIX aBAPUIHBIX CUTYyalMil Ha PUJIETAIOIIHUX
K 3aTOIICHHBIM Y4aCTKaM BOJOXPaHUIHMIIAM.

HaBonueHnusi, BbI3bIBAIOLIUE 3HAYUTEIBHOE 3a-
TOIIEHUE TEPPUTOPUHU, MOTYT OBITh PE3yIhTaTOM
Ppa3JInYHbIX HBHCHI/Iﬁ, BKJIrO4Yas IMOBBIICHUE YPOB-
Hsl BOJIBI B BOJIOEMaX B MEPUOJ BECEHHETO MOJIOBO-
IIbsi, 00pa3oBaHME JIESHBIX 3aTOPOB, HATOH BOJIBI
BETPOM, a TAK)K€ TEXHOTCHHBIC aBapUH, TaKUE KaK
MPOPBIBEL aMO, TUAPOTEXHUUYECKUX COOPYKCHHU
WIH WCKYCCTBEHHBIE BBITYCKH BOIBI M3 BOJOXpa-
Huail [15]. CTOUT OTMETHTH, UTO MABOJOK TPEI-
CTaBJIIET COOOM OTHOCHTEIHHO KPATKOBPEMEHHOE
TIOBBIIIICHNE YPOBHS BOJBI B PEKe, BEI3BAHHOE Tasi-
HUEM CHEra B IIE€pHUOJ BECCHHETO TassHUA, O6I/IJILHI)I-
MU JTOXASIMU U CTOKOM U3 BojgoxpaHuiuil. Ce30H-
HBIE TIOJIOBOJIbSI €KETOHO TIOBTOPSIOTCS B OJTHO U
TO e BpeMsl Tofia, IPEACTaBIsis COOOH JUIUTENbHbIC
MPOLIECChI, KOTOPHIC 3HAUYUTEIBHO YBEIMYHUBAIOT
BOJIHOCTh PEK ¥ TPUBOJAT K MOBBIIICHUIO YPOBHS
BOJBI.

ITocnencTBust BeCeHHUX HABOJHEHUH, TAaBOAKOB
1 TIOJIOBOJIUH TIPEICTABIISAIOT COOOH 3HAYMTEIILHBIC
U Pa3HOCTOPOHHHE YIepObl, OKa3bIBAIOIIUE HEra-
TUBHOE BO3ACHCTBUE HAa XO3AMCTBEHHYIO ICSITENb-
HOCTh 3aTOIUICHHBIX TEPPUTOPHA. OTH YIIepOBI
MOTYyT OBITh KaK HCIMMOCPEACTBCHHBIMH, TaK U KOC-
BEHHBIMU, TPOSBISISICH B Pa3IMYHBIX aCIEKTax,
BKIIFOYAsl TIOBPEXKIEHHUS HH(PPACTPYKTYpHI, pas-
pYLIEHHE XKWIBIX M OOIIECTBEHHBIX COOPYKEHU,
YTPATy YpOKas CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP,
JIETpa/Ialliio TT0YB, a TaK)Ke YeJIOBEUECKUE MTOTEPH,
BKJIIOYAsl JKEPTBHI U paHeHbIX. KocBeHHBIE YOBITKH
TaKKe BKJIIOYAIOT CHIKEHUE TEMIIOB SKOHOMHUYE-
CKOTO pOCTa 3aTOIJICHHBIX PETHOHOB, yXYyIIICHHE
KadyeCcTBa XHM3HH MCECTHOI'O HACCJIICHUSA U 3HaA4YHU-
TeNbHBIC (PMHAHCOBBIC 3aTpaThl Ha JUKBUIAIIHIO
MOCTIEICTBUN CTUXUHHOTO OEICTBHSI M BOCCTAHOB-
JIeHHE pa3pylIeHHON nHPpacTpyKTypsI [16].

Ha tekyuuit MOMEHT MpUHSATA CUCTEMA OLICHKU
YPOBHS YTPO3BI U MACIITA00B YPE3BHIYAHBIX CHTY-
aunﬁ, CBs3aHHBIX C HABOJHCHUAIMH, OCHOBAaHHAas Ha
COTIOCTABJICHUU YPOBHSI MOBBIIICHUS BOABI B PEKax
C UX HOMUHAIBHBIM ypoBHeM. OO011as miomanb 3a-
TOIUICHHUSA TPAMO CBsA3aHa C MaKCUMaJIbHBIM YpPOB-
HEM Mo bEMa BOJIbI B pEKE BO BpeMsi HaBOIHEHUA. B
3aBUCHMOCTH OT CKOPOCTH CHIKEHHSI YPOBHS BOJIBI
MOCJIe TMKOBOTO 3HAYEHUS PACCMATPUBAIOTCS TIEp-
CIICKTHUBBI YIIPABJICHUS UPE3BBIYAHHON CUTyalUeH,
CBSI3aHHOM C Pa3JIMBOM PEKH U 3aTOILICHHEM OKpY-
JKaronieil MECTHOCTH.

B mocnennue necsaTuneTsi HaOMOIAOTCS CTa-
OWIbHBIC TEHACHIIMU K YBEIUYEHHUIO YOBITKOB OT
HaBOJIHEHUI, HECMOTPSI Ha BHEJAPEHUE IIMPOKOMaC-
MTa0HBIX MEp IO 3alIUTe OT MABOJKOB. JTa JWHA-
MHKa HaOJIoJaeTcsl Jaxe B Ciydae MPOXOKICHHS
OTHOCHUTCIIbHO HCE3HAYUHUTCIBbHBIX W TUIIMYHBIX Ha-
BogHeHUH. Cpeau OCHOBHBIX (DaKTOPOB, Ompee-
JSIONMX JAHHYIO CHTYAlWio, CIEAYET BBIICIHTH:
YXYIIICHHE CTIOCOOHOCTH BOJOEMOB K 3aJIepiKKe
BOJBI BCJCACTBHE PA3NMUHBIX AHTPOMOTCHHBIX
BO3JICHCTBHIA, TaKMX KaK MaccoBas BhIpyOka Jie-
COB, OCyIlIEHHE OOJIOT U PEryJMPOBAHUE PEUHBIX
MONM; UHTEHCUBHOE UCIOJb30BAHUE PUCKOBAHHBIX
TEPPUTOPUM UIsI XO35IUCTBEHHBIX LIEJIEH, UTO yBE-
JIMYUBACT BCPOATHOCTH HaBOHHeHHﬁ; YBCINYCHUC
YUCJIa HABOJAHCHUM, BBI3BAHHBIX HCKIIOYUTEIBHO
TEXHOTEHHBIMH (DAKTOpaMH, TaKUMH KaK aBapHH
Ha BOJI03a00pPHBIX COOPYKEHHUSAX; CYIIECTBEHHOE
COKpalllCHUE MEpONPUATUNA IO MPEeIOTBPAIICHUIO
HABOJIHEHUHN W JIMKBUJIAIIMU UX TOCJIEACTBUNA M3-3a
3HAYUTCIIbHOI'O CHUXKCHUA (1)I/IHaHCI/Ip0BaHI/I$I TaKHUX
npoexToB [17].

CornacHO COBpEeMEHHBIM YKOHOMHUYECKHM pac-
ycTaM, NIpyU BO3HUKHOBCHHU IIaBOJKA, OGYCJIOB-
JICHHOTO MpUMepHO 1% TOMOBBIX OCaJKOB, HAOIFO-
JaeTcs 3aTOIUICHWE TEPPUTOPHUH, OXBATHIBAIOIIEE
mwiomaas A0 1,405 ThIC. TEKTapoB, U3 KOTOPHBIX,
[0 OIICHKaM, KaK MUHHUMYM TPETh MPUXOJUTCS Ha
CEeJIbCKOXO3SIICTBEHHBIE YTObs. JTa 30HA 3aTOILIE-
HUA BKIIHOYACT HECKOJIBKO COTCH HACCIICHHBIX ITYH-
KTOB, 3aTPOHYB BCeX UX kuTeseil. Becennue naBon-
KM BO3HHUKAIOT B PE3yJbTaTe PE3KOTO YBEIWYCHHS
YpPOBHA BOJbI B PEKaxX BCJIICACTBUEC HWHTCHCHUBHBIX
0CaKOB U TasiHUs cHera. CBOEBpEMEHHas OIICHKA
BEpPOATHOCTA BO3HWKHOBEHHS TABOJKa B KOHKPET-
HOM reorpa)uueckoM peruoHe MpeaoCTaBIIsIeT BO3-
MOHOCTb JUIsI ONCPATUBHOU OIICHKU CUTYallUU U
MTOITOTOBKY K pealTu3aliiil KOMILIEKCa Mep TIo TIpe-
JIOTBPAIIEHUIO €T0 MOCIEICTBUN, YTO MOXKET CYIIIe-
CTBEHHO CHU3UTH YPOBEHb YIKOHOMHUYECKUX MOTEPh
oT maBojka [18].

Pa3paboTka cHUCTEMBI OLIEHKH MOTEHIIUATHHBIX
MacIITabOB BECEHHUX TAaBOJKOB U UX YIPO3bI IS
XO3SUCTBEHHON IEATEIBHOCTH B TeorpaduuecKoM
PEruoHE MO3BOJIACT BBIABUTH HauboJee TUApOJIo-
TUYECKU OMACHBIC 30HBI B CTpaHE C LENbIO MOCIe-
IYIOIIETo MX pa3/ielieHnst Ha KOHKPETHBIE CEKTOPHI,
C OIpe/IeJICHUEM BO3MOXKHBIX MacIITa0OB YpE3BbI-
YalHBIX CUTyallud B KaXKJIOM CEKTOpPE U CO3JIaHU-
€M MPUMEPHON OLIEHKH 0KUIAEMBbIX MOCIECTBUH,
BKJIIOYAsl DKOHOMHUYECKHE W COIMATBHBIC aCIICK-
Tbl. KpoMe Toro, BakHa CBOEBpEMEHHAasi OICHKA
JKOJIOTHYECKHUX PHCKOB OT BECEHHHX ITaBOIKOB,
KOTOPKBIC TIPOABJIAIOTCA B HAPYIICHUHW 3KOJOTHYC-
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CKOTO OanaHca pernoHa W BO3MOXKHOHM yrpose s
Oyay1iei XO3sICTBEHHOM NEATENbHOCTH B JTAHHOU
MECTHOCTH.

OO0mue (hakTopbl, TOPOXKIAIOIIUE U PA3BUBAIO-
1[M€ HABOJHEHUSI U MaBOJKU, ONPEJIEIAIOT Pa3HOO-
Opasue TUIIOB MOJOOHBIX IPUPOIHBIX SBJICHUN. DTH
THIBI BKJIIOYAIOT B ceOsl HABOMHCHUS, BBEI3BAHHEIC
©KETOOHBIM CC30HHBIM TasHUEM CHETa W 3HadH-
TEJTHHBIM YBEIIMYECHUEM BOJBI B PEKax, U3BECTHHIC
KakK IMOJIOBOIbS; HABOJHEHUS, TPOUCXOAIIUE B pe-
3yJbTaTe OOMIBHBIX JINBHEH, a TaK)Ke KOMOWHAITIH
JIMBHEN M TasiHUS CHEra B 3aTOIUIEHHBIX pailoHax,
HM3BCECTHBIC KaK ITABOAKHM; U HABOIHCHMS, BbI3BaH-
HbIE COIPOTUBIEHUEM, C KOTOPHIM CTAJIKHWBACTCS
MOTOK BOJIbI M3-32 00pa30BaHUsI JICJSHBIX 3aTOPOB
B pekax. OCHOBHBIM MapamMeTpoM, OMpPEICSIONIUM
XapaKTep HABOJAHEHUSI, SIBJIACTCS U3MECHEHHUE YPOB-
HS BOJBI OTHOCUTEIHHO HYJIEBOU THAPOIOTHUECKON
OTMETKH B Bojoeme. Pacxon Boabl BO BpeMsi Ha-
BOJTHEHUS ONpeIesieTcs Kak oOIee KOIMYEeCTBO
BOJIBI, IPOXOISIIEE YepPe3 CEKIUIO PEKHU 3a €IUHUILY
BPEMCHH.

OcHOBHbIE MTapaMeTPbl THAPOIOTHYECKOTO pe-
JKUMa peKH, TaKHe Kak €€ pacXo.l U YpOBEHb BOJIBI,
IIOCTOSIHHO MEHSIOTCS B TeueHue BpemeHU. Ha
ONPE/ICIICHHOM YYaCTKE PEKH YPOBEHb BOJbBI Ha-
MPSIMYIO 3aBUCHUT OT 00beMa pacxoja BOJABI, U 3TOT
YPOBEHb aBTOMAaTHYECKH YCTAHABIUBACTCS Tak,
9TOOBI O0ECHEeYHTh MPOIYCK 3aJaHHOTO O0bema
BOJBI. CBSI3b MEXKIY PACXO0M BOJBI  YPOBHEM €&
MOHO BU3YaJIM3UPOBATh I'paUuecKu MyTeM H3-
MEpPEHHUsI psA/la UCXOJIHBIX NapaMeTpOB U aHaln3a
W3MEHEHHI BO BPEMEHHU. JTOT TUIl 3aBUCUMOCTH,
WU3BECTHBIA KaK THAPOCTOK, SIBISICTCS] Ba>KHBIM I10-
KazaTejeM TpU JeTaIbHOM Hu3ydeHHH peku. OH
UTPaET CYIIECTBEHHYIO POJIb B OMPENCICHUH Xa-
pakTepa pa3BUTHUSI HABOJHCHUHN UM CE30HHBIX Ia-
BOJIKOB, BbI3BAHHBIX U3MEHEHUEM YPOBHS BOJbI B
pexke.

BriBoabI
Pe3ynbTaThl HayyHOTO HCCIEIOBaHUS, MOCBS-

IMEHHOTI'O OLCHKE 3KOJIOrMYCCKOI'0 pHCKa BIIHMAHUA
BCCCHHHUX MAaBOAKOB Ha 3aTOIUICHHBLIC TECPPUTOPHUU

B AKMOJIMHCKOH 00J1aCcTH, TIO3BOJIFIIU C/IeIaTh Clie-
JTYFOIIIE BBIBOBI.

3aTomieHue TEeppUTOpH B AKMOJIHHCKOM
o0nacT, BBI3BAHHOE CE30HHBIMH  BECCHHHMH
MaBOJKAMH, TIPUHOCHUT 3HAYMTENBHBIN  yIiepo
XO34MCTBEHHOW JEATEIbHOCTH WM HAapyLIaeT 3KO-
JIOTUYECKOE paBHOBECHE B O0JIACTH B IIEIOM. DTOT
yiiep0 MposBIsSeTCs KaKk B MaTEPHaIbHOM acIeKTe,
Tak ¥ B M3MEHEHUHU DKOJIOTMYECKOW OOCTaHOBKH.
[TaBogku HEraTUBHO BO3ACHCTBYIOT Ha COCTOSHUE
MOYB, BBI3BIBAsI WX DPO3UI0 W COKpaIias CPOK UX
WCIIOJI30BAHUSI B CEIHCKOXO3SIICTBEHHBIX IIEIISIX.
OTH QaKThl CBHICTEILCTBYIOT O BBICOKOM YPOBHE
pHUCKa YXYAIIEHUS YKOJIOTUYECKON CUTYalllH B pe-
THOHE MPH HACTYIUICHUW BECEHHUX IMABOIKOB, YTO
MoTYEPKUBAET HEOOXOAUMOCTh Pa3padOTKU U BHE-
JIPEHUST KOMILIEKCAa Mep MO WX MPEeOTBPAIIECHUIO.
Oco0oe BHUMaHUE CIEAYET YACIUTh COOIOCHHUIO
TEXHHUKH O€30MaCHOCTH TPH IKCIUTyaTallud THIPO-
TEXHUYECKUX COOPYKEHHUH, MOCKOJbKY aBapHii-
HBIC CUTYAIlUH, CBSI3aHHBIC C MIPOPHIBOM 1aMO WK
WHBIMHA OOCTOSTEIBCTBAMH, YACTO SIBJISIFOTCS IIPH-
YIHAMA HAaBOJHEHHUIA U IMEIOT CEPhE3HBIE HETATHB-
HBIE MOCIEICTBUS ISl SKOJIOTUYECKON CUTYaIluu B
pErnoHe.

[TaBoKM HEraTUBHO BO3/JACHCTBYIOT HA ITOYBEH-
HBIH TOKPOB AKMOJIMHCKON OOJIACTH, BBI3bIBAS BbI-
MBIBAaHUE MOYB, KOTOPBIC MPUTOAHBI AJISL CENbCKO-
XO3SHCTBEHHOTO HCITOJIB30BaHUA. JTa IMpobdiieMa
3aTparMBaeT Kak HEMOCPEICTBEHHO 30HBI 3aTOIIJIe-
HUs, TaK U MpWICralpilue paloHbl, YTO MPUBOIUT
K yXyAIICHUIO OOIIEeH IKOIOTHYECKOW 00CTaHOBKH
B peruone. PaboThl 10 BOCCTAHOBJICHUIO TOYBCH-
HOTO IIOKPOBa, HANpaBIICHHbIC HAa BO3BPAIICHUE
MOYB K WX TEPBOHAYAIILHOMY COCTOSHHIO M BOC-
CTaHOBJICHHE MX IUIOJAOPOHBIX CBOWUCTB, TPEOYIOT
3HAYUTEILHBIX BPEMEHHBIX U (PMHAHCOBBIX 3aTpart.
DKOJIOTHYECKHM PUCK OT BECEHHUX MMaBOJKOB U UX
MOCIIEICTBUM IS 3aTOIJIEHHBIX TEPPUTOPHI B AK-
MOJIMHCKOUM O0JIAaCTH OIICHMBACTCS KaK BBICOKUH,
9TO TIOMYCPKUBACT HEOOXOAMMOCTH Pa3pabOTKH
3¢ (EKTUBHBIX MEP MO MPEIOTBPAIICHUIO BECEHHUX
HABOJIHEHUI. DTH CTUXUIHBIC OSJICTBUS MOTYT Ce-
PBE3HO YXY/IIUTH JKOJIOTHYECKYI0 OOCTaHOBKY B
JTAaHHOM PETHOHE.
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BOAHDIE PECYPCbI
N NX DKOAOI'MYECKOE COCTOAHUE
(Ha npumepe pekmn Ak-byypbl)

Mo AaHHbIM [OCYAAPCTBEHHOM MHCMEKLMM MO SKOAOTMYECKOM M TEXHMYECKOM 6e30MacHOCTU npum
MNpasuteabctse KP, B Pecnybamke AencTBYIOT 145 06bEKTOB MO OUUCTKE BbITOBLIX M MPOMbILLAEHHbIX
CTOYHBIX BOA, 22 MYHULMMNAAbHbBIX OYMCTHbBIX COOPYKEHMIA, MEXAHUYECKON M BUOAOTMYECKON OUNCTKM
CTOYHbIX BOA NPEANPUSATUIA U OPraHU3aLMi, K KOTOPbIM NMOAKAIOHYEHO HAaCEAEHME.

C6OpPOC CTOUHBIX BOA MOCAE MPOXOXKAEHMS OUMCTHBIX COOPY>KEHUI OCYLLIECTBASIETCS B OKPY>Kalo-
Lyto cpeay. M3 145 0unCTHBIX coopyskeHuit: 14 cOpacbiBalOTCH B MOBEPXHOCTHbIE BOAHbIE OObEKTDI,
5 — B cyxue pyubM pek 1 pyubes, 2 — Ha peabed, 114 — Ha opouuerme n CAY [http://data.movegreen.].

3arpsi3HeHre BOAHbIX OObEKTOB HE MEHEe OMacHO, YeM MX UCTOLLEHUE, a YXYALLEHME CaHUTapHO-
3KOAOTMYECKOM 06CTaHOBKM BMECTE C POCTOM CTOYHbIX BOA CHMXAET YPOBEHb KauyecTBa BOAHbIX pe-
CYPCOB, UTO CBMAETEALCTBYET 06 3KOAOrMUYECKOM HE30MaCHOCTM HaCeAEHMSl, KOTOPasi TECHO CBsi3aHa C
XapakTePOM UCMOAb30BaHMS BOAHbBIX PECYPCOB.

Buopemeamaums CTOUYHbIX BOA C MCMOAb30BaHMEM BOAOPOCAE M GaKTepuil NPEACTaBASIIOT 3Ha-
UYMTEAbHbIN MOTEHLMAA AASI YCTOMYMBOIO CHUXKEHUS 3arPA3HSIIOLLMX BELLECTB, a TakXKe CroCcoOCTBYIOT
BOCCTAHOBAEHMIO PECYPCOB M BaAOpU3aLIMM GMOMACChI MUKPOBOAOPOCAEN M M3BECTHO Kak Mepcrek-
TMBHbBIN MOAXOA K OUMCTKE BOA U pekn AK-byypa. McnoAb3oBaHmne KOHCOPLMYMOB MUKPOBOAOPOCAENA
1 6aKkTEPUn MOXKET 00eCrneUnTb HECKOABKO NMPENMYLLIECTB MO CPABHEHMIO C UCMOAb30BaHMEM TOALKO
MOHOKYABTYP MUKPOBOAOPOCAEI AASI BUOPEMEAMALIMOHHON 00PabOTKM Pa3AMUHbIX CTOYHbIX BOA, Ta-
KMX KaK YAYULLEHME YAAAEHMSI MUTATEAbHbIX BELECTB MAM aHTMOMOTUKOB, a TaKXKe CHUXKEHME pucKa
3arps3HeHuns.

KAloueBble CAOBa: TpaHCrpaHWYHbIE pPekM, 3KoAormMyeckas 6esomnacHocTb, utobeHToc, huTo-
MAQHKTOH, CTOK, 3BTpOdMnS.
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Water resources and their ecological state
(based on the example of the Ak-Buura river)

According to the State Inspectorate for environmental and technical Safety under the Government
of the Kyrgyz Republic, the republic has 145 facilities for the treatment of domestic and industrial
wastewater, 22 municipal treatment facilities, mechanical and biological treatment of wastewater from
enterprises and organizations to which the population is connected.

The discharge of wastewater after passing through treatment facilities is carried out into the environ-
ment. Of the 145 wastewater treatment plants: 14 are discharged into surface water bodies, 5 into dry
streams and rivers, 2 onto terrain, 114 into irrigation and SDS [http: /data.movegreen. kg/indicator/49].

Pollution of water bodies is no less dangerous than their depletion, and the deterioration of the sani-
tary and environmental situation, together with the growth of wastewater, reduces the quality of water
resources, as evidenced by the environmental insecurity of the population, which is closely related to
the nature of the use of water resources.

Wastewater bioremediation using algae and bacteria represent a significant potential for sustainable
pollutant reduction, as well as contributing to resource recovery and valorisation of microalgae biomass
and is known as a promising approach to water treatment and the Ak-Buura River. The use of consortia of
microalgae and bacteria can provide several advantages over the use of microalgae monocultures alone
for bioremediation treatment of various wastewaters, such as improved removal of nutrients or antibiot-
ics and reduced risk of pollution.

Key words: transboundary rivers, environmental safety phytobenthos phytoplankton, environmental
safety, runoff, eutrophy.
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Cy pecypcbl )k&He 0AapPAbIH, 9KOAOTUSIADIK, XKaF Aaibl
(Ak-byypa e3eHi MbicaAbIHAQ)

Kbiprbi3 Pecrnybamkachl YKIMETI >KaHbIHAAFbl SKOAOTUSIABIK, KOHE TEXHUKAABIK, KAyiMnCi3AiK KOHiH-
AEri MEMAEKETTIK MHCMEKLMAHbIH MOAIMETI GOMbIHLLA, PeCrybAMKAAA TYPMbICTbIK, )KoHE OHAIPICTIK cap-
KbIHAbI CyAQpAbl Ta3apTaTbiH 145 HbiCaH, 22 KOMMYHAAAbIK, Ta3apTy, aFbIHAbI CYAQPAbI MEXAHMKAADIK,
KaHe BMOAOTMSAbIK Ta3apTy GOWbIHILIA KBCIMOPbIHAAP MEH YIbIMAAP 6ap. NOnyAsums 6aNAAHbICTbI.

AFbIHAbI CyAQPAbI Ta3apTy KYPbIAbICTapbIHAH 6TKEHHEH KeliH KOopLuaraH opTara Tery >Ky3ere acbl-
pblAaAbl. 145 aFblHAbI CyAapAbl Ta3apTy KOHAbIPFbIAAPbIHbIH: 14-i >kep yCTi cy obbekTiAepiHe, 5-i Kyp-
FaK aFblHAQD MeH e3eHaepre, 2-i xep 6eaepiHe, 114-i uppuraumsabik, sxane CKK-ra xibepiaeai [http://
data.movegreen. kr/uHamkatop/49].

Cy 06bekTiAepiHiH AaCTaHybl OAAPAbIH CAPKbIAYbIHAH KEM KAyYiNnTi eMec, aA CAaHUTAPAbIK-3KOAOT M-
AbIK, >KaF AAMABIH, HalLlapAQYbl aFbIHAbI CYAAPAbIH, KebetoiMeH Gipre Cy pecypcTapbiHbIH CanacbiH TOMEeH-
AeTeAi, BYA XaAbIKTbIH 9KOAOTMUSIAIK, KAYiNCi3AiriMeH ThbiFbl3 6aiAAHbICTbI. Cy PECYPCTapblH ManAaAaHy
cunaTbliHa.

baaAbIpAap MeH GakTepusiaAapAbl NManAAAaHA OTbIPbIN, aFbIHAbI CyAapAbl BrUopemeamalmsAay Aac-
Tayllbl 3aTTaPAbl TYPAKTbl TOMEHAETY YLIIH aiTapAbIKTail AEYET YCbiHaAbl, COHAQI-aK, MUKPOOAAAbIP-
Aap GMOMacCcacbiHbiH, PECYPCTapbIH KAAMbIHA KEATIpYre >KaHe BaAOpU3aLMsAayFa bIKMAA eTEeAl XKoHe
cy MeH AK-byypa e3eHiH Ta3apTyAblH NepCrekTMBaAbIK, TOCIAI peTiHAe BeAriAi. MrukpobasabipAap MeH
GakTepmnsAap KOHCOPLIMYMAQPbIH MarnAaAaHy KOPEKTIK 3aTTapAbl HEMeCe aHTUOMOTUKTEPAI >KOIOAbI
KaKCapTy XOHe AaCTaHy KayriH a3aiTy CUSKTbl 8PTYPAI AFbIHABI CYyAQpAbl GUOpEMEAMALMSABIK, OH-
A€Y YLiH TeK MUKPOGAAABIPAAD MOHOKYAbTYPAAAPbIH MaAaAaHyAaH GipHelle apTbIKbIAbIKTap Gepe

aAaAbl.

TyHiH ce3aep: TpaHCLIEKAPAAbIK, ©3EHAEP, IKOAOTUSIAbIK, KayincCi3aik, (PUTOBEHTOC, UTONAQHK-

TOH, aFblH CYy, 3BTPOUsI.

BBenenue

Ax-byypa — pexa B Kuprusuu n Y30ekucrane,
KOTOpasi siBJsieTcs JieBbIM putokoM lllaxpuxancas,
umerontyto 148 kM mmHEL. Pexa oOpasyercs Ha ce-
BEPHBIX CKJIOHaxX AJjaiickoro xpedTa MmpH CIUSHUU
pexn Yan-Kyiipyk u pexu Capoi-Koit y cema Ak-
Jxpuira.

IlosiBiIeHE HOBBIX TOCYJAPCTBEHHBIX T'PaHUII
Ha MOCTCOBETCKOM MIPOCTPAHCTBE HPUBEIIO HE TOJb-
KO K I'€ONMOJUTHYECKUM M COLUAIbHO-IKOHOMHUYe-
CKUM IIEpEMEHAM B PETHOHE, HO K 00OCTPEHMIO 04a-
TOB JKOJIOro-reorpauueckoil HampsHKEHHOCTH, B
TOM YHCJIE U B TIpenesax OacceitHa p. Ak-byypa [1].

Bopa tpancrpannuHoro Oacceiina p. Ak-byypsi
UCTIOJIL3YIOT JIJIsl BOJIOCHA0KEHUSI U OPOLICHUS T10-
Jieid, a TaKk)Ke OTHOCUTCS K BaKHEHIINM arpapHbIM
peruoHam AHamxaHckoi obnactu PecriyOnuku Y3-
Ockncran. Hambomee akTyaJIbHBIMH DKOJIOTO-T€0-
rpaduuecKuMH IpoOIeMaMHu SBISIFOTCS:

- HapacTaloui AeQUINUT BOIHBIX PECYPCOB
Oaccelina p. Ak-byypa B mpenenax 3HaYUTEIbHOU
YacTH TPAHCTPAHUYHOT'O PETHOHA;

- YXYZILICHHE KayecTBa BOJ TPAHCIPAHUYHBIX
BOJHBIX OOBEKTOB;

- MIOBBIILIEHHE 00BEMOB I'OI0BOI0 CTOKA, B TOM
qHCIIe U B XOJI€ IKCIUTyaTalliid OYUCTHBIX COOPYXKe-
Huit [1].

PaszButne m pacummpenue ypOaHM3MPOBAHHBIX
Tepputopwii r. O, ocodbeHHo nocneanue 3 —4 roga
yCyryOJsieT He TOJNIbKO COLUaTbHO-3KOHOMUYECKON
WHPPACTPYKTYPBI, HO U MPHUBOJAUT K BO3HHUKHOBE-
HUIO HETaTUBHBIX 3KOJIOIO-COLMAJIBHBIX IIOCIIEA-
CTBHH C MOBBIIIEHUEM 001IET0 cOpOca CTOUHBIX BOJ
[2].

VYCII0BHO OYMIIEHHBIE M HEJAOOUMIICHHBIE CTO-
KU SIBIISIIOTCS. OJHUM W3 OCHOBHBIX (DakTOpOB, IO-
BBIIIAIOIIUX 3BTPO(HOCTH BOJHBIX MCTOUYHUKOB U
CJIEZIOBATEIbHO MX 3arpsi3HEHUE PAa3TUYHBIMU MPU-
Mecsamu. CokpaleHue WM TpekpamieHue copoca
CTOYHBIX BOJ, ONTUMAaJIbHbBIE PEKUMBI UX OUMCTKH
JIOJDKHBI CIIOCOOCTBOBATH PEUICHUIO TPOOIieM, Kak
BOJIOCHA0KEHMS, TaK U OXpPaHbl BOJOEMOB OT 3a-
rpsasHeHus. Clenyer y4ecTb, UTO B XO/I€ OCYIECT-
BIICHHS BOJOXO3SIIICTBEHHOU JEATEIILHOCTH BO3HU-
KaloT KOH(DIMKTHI MHTEPECOB — MOTPEOUTENBCKOE
BOJIOTIOJNIF30BaHNE, PETyJIUPOBAaHUE CTOKa, cOpoc
CTOYHBIX BOJI U 3arps3HEHUE OPraHUYECKUMH Bellle-
CTBamH U apyrue [3].

Bomnpockl oxpaHbl IpUPOABI U €€ PalOHaIIb-
HOTO HCIIOJIb30BaHUsl OTpaxeHbl B KoHcTUTynmn
Keipresckoit PecryOnmukn — OCHOBHOM 3aKOHE
Hameil crpaHbl. Bo Bcex 3akOHOJATENbHBIX aK-
Tax pecryONUKH MOTYePKUBACTCS HEOOXOUMOCTh
9KOHOMHOT'O Y PAllMOHAJIBHOTO HCIIOJIb30BAHUS BO-
JTHBIX PECYPCOB, OXPaHbl UX OT 3arpsi3HeHus [2].



BOZ[HI:IC PECYPCHI U UX SKOJIOTUYECKOC COCTOSAHUEC

CerojiHs B OYMCTKE CTOYHBIX BOJ] TPUMEHSIOTCS
MPEUMYIIECTBEHHO HWHYCTPHAIbHBIC METOJbI, HO
Y B a3pOTEHKaxX M JAPYTUX TEXHHUECKUX CHCTEMax
MoJIHAsl OYKMCTKA CTOKOB He jocruraercs. Kpome
TOT0, MH Ty CTPHAIILHBIC METO/IbI OYUCTKH MaJIO PEH-
tTabenpHbl. OHM HE BCETJ]a ONPAaB/BIBAIOT PACXOIbI
13-3a JIOPOTOBU3HEI, 0COOCHHO B YCJIOBHSIX HEOOIb-
IIMX TOPOJIOB, HACEJICHHBIX ITYHKTOB M OT/ACIbHBIX
[IPOMBIIIICHHBIX 00BEKTOB.

B mocnennee BpeMs B MpakTHKE OYNUCTKH CTOY-
HBIX BOJI BCE IIUPE MPUMEHSIFOTCS TaK Ha3bIBACMbIC
OMOJIOTHYECKUE METOBI — TIPYIBI, TIPeIHA3HAUCH-
HbIC JIJIS €CTECTBEHHOW OYHMCTKH TPOHM3BOJICTBCH-
HBIX, TOPOJCKUX-CMEIIAHHBIX KOMMYHaJIbHO-ObI-
TOBBIX CTOYHBIX BOJ: [IpermyIiecTBo ATHX MpyI0B
3aKJIFOYAETCSI B TOM, YTO MPOIECCHl OYMCTKHA CTOY-
HBIX BOJ B HUX HE TPEOYIOT OOJBIINX dHEPreTHYIC-
ckux 3atpar. CoopyIuTh UX JIJISi MAJIBIX TOPOJIOB U
HACEJICHHBIX MYHKTOB MTPOCTO. MHOIHE HccieI0Ba-
temu (Oswald, 1963; Bunbepr, 1966; TayOaes, by-
pueB 1980; Oprames, 1981; A6aykaaupos, 1987; u
IIp.) OTMeUaroT OOJIbIEe BO3MOKHOCTH TIpUMEHe-
HUsl OMOJIOTMYECKOTO0 METOJIa B OYHCTKE YCJIIOBHO
OYHIIEHHBIX CTOYHBIX BOJ B adPOTEHKAxX M OHMOIO-
THYECKUX MpyJaax [4].

OO0BeKT ncciie0BaHusa

Peka Ak-Byypa, umeer muny 90 kM, miomanb
BoJocOopHOro Oacceitna 2540 xm? u ykion 31%.
CpenneronoBoii pacxon Boasl pekun Ak-byypa B
nyHKTe HaOmojeHuid TroleldkeH COCTaBIsSET OT
14,4 m3/cex mo 26,4-37,0 M3/cek mpu cpeaHeM MHO-
ronetHeM pacxone 20,7 m*/cex [4].

Pexa Ax-byypa ceneomnacHas, 4acToTa Ipoxox-
JIEHUs ceJieil B To1 oauH U 6onee pas. [laBomok Ha-
YUHAETCS B Mac M JJOCTUTACT MaKCUMyMa B MIOHE-
HIOJIC M3-32 WHTEHCUBHOTO TasHUS BBICOKOTOPHBIX
JIEJITHUKOB U CHera. B mepron mpoxoxkaeHus cele-
BBIX MTABOJKOB IO PEKE, B OTJCIBHBIC TOJIBI, MOXKET
BBIHOCHTRCS Gosree 500 ThIC. M PBIXJI000IOMOYHO-
ro marepuana. B 3umuuii nepuon B treuenue 20-40
JTHEW Ha peKe OTMEYaroTCs JIEOBBIE MPOIECCHl H
SIBIICHUSI.

Pexa Ax-byypa 3aperynupoBana Ilamanckum
BOJIOXPAHUIINIIIEM, BBEJICHHBIM B DKCIUTyaTalllio B
1981 romy c BBICOTOM TUIOTUHBEI 50 M, IUIOIIAABIO
3epkania ipu HIII' (HanOombIero moamopHOTo To-
pusonta) 7,1 km?> u Bojousmerienuem 240 MiaH. M
[1].

OT xapakTepa MUTaHUS PEKU 3aBHCUT CTETICHb
MIPO3pavyHOCTH BOJBI, €€ TeMIleparypa, cojepria-
HUE PACTBOPEHHBIX COJIEH W NIpyTHe TOoKa3aTelH,
olpeseNsIoIne pa3BuTHe Bojgopociei. Boropocnn
KaK areHThl OPraHUYECKUX BEIIECTB U KaK Ba)KHBIC
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WHJUKATOPBI MOKA3bIBAIOT BAXXHOCTh U IKOJIOTHYE-
CKYIO CTaOMIIBHOCTH BOJHBIX PECYPCOB.

MaTepHaJIBI U METOJbI HCCJICAOBAHUSA

Anprodnopa p. Ak-byypa Ha Tepputopuu r. Om
ObLTH M3yueHsl HaMu B 2022-2023 1T. B HECKOIBKUX
nyHKTax: BepxHeM (cen. Osryp), cpenHem (LeH-
TpaJbHBIA PHIHOK) U B HIDKHEM TeueHHH (Tae copa-
CBIBAIOTCSI CTOYHBIC BOJBI OYHCTHOTO COOPYKEHUS
B I. Om). B cBsi3u ¢ 3TUM B Ka4eCTBE OCHOBHBIX
METOZ0B UCCIICAOBAHMSA U Ul aHAIN3a MaTEpPUaIoB
ObUTM HCIIONB30BAHBI THIPOJIOTUYECKUE, aTbroJo-
THYECKHE U CTATUCTHYECKHE METOIbI

IIpu cbope marepumana OmpenessuiM TeMIepa-
TYpY BO3/yXa U BOJIbI, IPO3PAYHOCTh U IIBET BOJIBL,
ckopocTh ee TeueHus. llpouwsBoamnu omnucanus
CTEMEHH Pa3BUTHUS BBICIIMX BOAHBIX PACTEHHH, OT-
MeYaly HaTnIhe CKOTUICHHI IOHHBIX HUTYATBIX BO-
Jnopociedl M ux oOpacTaHue, a TaKKe MCTOYHHKOB
3arpsi3HEHHS.

KycrapHuknu uBbl, 00J€NHUXH, TaMapuKca yKpa-
1I1aeT OCTPOBKOB 110 Oeperam p. AK-Byypsl, rie mm-
puHa pekn ot 11,5 mo 58 M, rimry6una ot 17 mo 132
cM U Oosiee. Ce30HHBIC U3MEHEHUS] CKOPOCTH TEUe-
HUSl PEKH IMOBBIIIACTCS BECHOH (2,6 M/C), majicHue
ckopoct (1,37 M/C) OTMEUEHBI B KOHIIE OKTSIOpS U
HOs10psi. Camast BeICOKast t° BOJIBI pEKH OTMEUCHBI B
ntoire (ot 9-mo 21°C), camast HU3Kas B KOHIIE JCKa-
Ops u siuBaps (ot 1 mo 3,7°C). Conep:xanue KHCIO-
pona Bapeupyert oT 86,7 mo 140%.

COop MaTtepuana M €ro M3y4eHUE 10 BCEM BO-
JI0eMaM OYHCTHOTO COOPY>KEHHsSI TIPOU3BOAMIIHCH C
¢espains 2022 r. mo nexadps 2023 r. [IpoOsr Bot0-
pocieit cobupanu mnonekaaHo. Beero cobpano 85
po0 Bogopocyelt (purormankToHa, GpurodeHTOCA,
nepupuToHa).

KavecTBeHHbIe MPOOBI (UTOIIAHKTOHA Opain
IJJAHKTOHHOM ceThio (Ta3 Ne76), KOJTWIeCTBCHHBIC,
JUTPOBbIE — 0AaTOMETPOM, OTCTaWBajH, a YacTb
¢bunpTpoBaM Yepe3 MeMOpaHHBIH QMIBTp Neb.
durobentocHsle 00pa3ubl (oOpacTaHus, HaJETHI,
TUIGHKH) coOMpann CKpeOKOM, CKajbIleleM, CKO-
IUICHUS] HUTYAaTOK — pykaMu. Bce npo0sl ¢pukcupo-
Banu 40% dopmanurom (3-4 karm).

Marepuan oOpabaTsiBany B ((UKCHPOBAHHOM CO-
CTOSIHUM 110 OOMICTIPHHSATON METOIMKE alblOJIOTH-
geckux wccaenoBanuwii [5]. [lo cooTBeTCTByrOMNM
rpyImaM BOAOPOCIEH, TOJIb30BANIUCH MOHOTpadHs-
MH OTE€YECTBEHHBIX U 3apyOEKHBIX aBTOPOB [6,7].

KavecTBeHHBIN aHAIN3 IUIAHKTOHA 3aKIII0YANCs
B OTIpe/ICIICHUH BUIOBOTO COCTaBa BOJOPOCIIEH U UX
BCTpedaeMocTH (IIpocMatpuBam 5-6 kamnens). [Ipu
OTpeIesIeHNH YaCTOThI BCTPEYaeMOCTH BOIOpOCIeh
MPUMEHSITH CIIEAYIOIIMe 0003HaYeHUs: | — eJIMHNY-
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HO, 2 — penKo, 3 — IOBOJIBHO YacTo, 4 — yacrto, 5 —
OYeHb YacTo, 6 — Macca. [logcyeT KOJIMYeCTBEHHBIX
po0 (GUTOIUTAHKTOHA OCYIIECTBIISUIN B CUETHOM Ka-
mepe [opsieBa o6beMom -1/400 1 1/22 mm. [8].

Pe3y.111,TaT1,1 HCCJICAOBAHUA U 06cymeﬂne

B coorBercTBHM ¢ METOIMKOW MCCIICAOBAHMS
ompeaeeHsl anbrogiopa 6accerina pexu Ak-bByypa
B TpeX IMyHKTax (Tabnmma 1).

Pexa Ak-byypa sBnsercs riaBHON BOJHOM ap-
Tepuel, obecneunBaromas Beck ropox O U BBI-
XOZsIIasi Ha TEPPUTOPHIO AHAMKAHCKOW 00JIaCTH
V36ekckoit PecmyOmnmku, Bmamas cieBa B KaHal
[Taxpuxancaii [9]. Hauunas ot Ilanmanckoro yue-

Tadmuua 1 — Aerodiopa 6acceiina p. Ax-byypa

Jbsl ¥ B TIPEJIeIax TePPUTOPUH TOpOJia OHA AaéT Ha-
gaio 15 MarucTpanbHBIM KaHalaM JJIsS OPOIICHUS
MIPUJIETAIONINX CEIIbCKOXO3SCTBEHHBIX PaiiOHOB,
MOJIUBA CaJI0B U MapKOB.

Bcero B 0Oacceitne p. Ak-byypa oGHapyxeHO
108 BHIIOB U pa3HOBUAHOCTEH, OTHOCSLIUXCS TaK-
’Ke K 7 oTaenaMm Bojopocieil. B oTenbHbIX MecTax
IPUOPEKHON YaCTH HAUOOJIBIIETO PA3BUTHS JOCTH-
raloT HUTYATBIE BoAopochu Stigeoclonium tenue,
Cladophora glomerata, CI. fracta w BUABI pomoB
Spirogira, Zygnema Mougetia, Oedogonium u np.
Ha noBepxHOCTM KaMHEW M IpyHTa OTMEYEHBI Ha-
JeThl W3 UATOMOBBIX Bojopocieir — Cyclotella
kuetzingiana, Cymbella minutissima, C. cistulla,
Nintzschia amphyoxys u np. (Tadm.1).

KonngectBo 00HApY>KEHHBIX BUJOB M Pa3HOBUIHOCTEH OO0111ee KOJINYECTBO
Ornen 5 B 06CITEI0BAHHBIX MyHKTaX dropsr
BOZIOpOCIICH
BEPXHUHI % cpeaHui % HIDKHUN % Aoc. %
Cyanophyta 7 1,85 11 2,7 15 11,1 17 15,7
Chrysophyta 1 0,9 2 1,85 4 3,7 4 6,4
Bacillariophyta 3 2,7 9 8,3 17 15,7 29 26,8
Xanthophyta 1 0,9 2 0,9 1 0,9 3 2.7
Euglenophyta - 0,9 3 0,9 7 6,4 9 8,3
Chlorophyta 4 3,7 12 6,4 31 28,7 42 38,8
Charophyta - - 1 0,9 - - 1 0,9
Bcero: 12 11,1 24 22,2 72 66,6 108 100

B npubpexbe BepxHei 4acTH peKH, B 00JIACTH C.
Osryp nonajaimch OONBIIHE 3aPOCTH BBICIIUX BO-
JIHBIX PACTCHHI — TPOCTHUKA, POT03a, OCOKH, TaMa-
puKca, pscku u ip. BMecTe ¢ HUMU JIOBOJILHO 4acTO
BCTPEUAIOTCS 3CJICHOBATHIC, KEITOBATHIC HAJETHI,
cocrosimue u3 Oscillatoria chalybea, Phormidium
foveolarum, Stigeoclonium tenue, Cladophora
glomerata, Cl. fracta, Cosmarium tumidum,
C. botrytis, Navicula tuscula, Cyclotella apiculata,
Achnanthes lanceolata, Cocconeis pediculus [2].

B rtomie Boabl B BeCEHHE-JICTHEM IIEPHOIE B
HIDKHEW 4YacTH PEKH, Ha MeCTax IJie MIeT cOpoc
CTOKOB OYUCTHOTO COOPYXCHHSI OTMEUCHO MacCo-
BOC PAa3BUTHE XJIOPOKOKKOBBIX, BOJBBOKCOBBIX MU
JIPYTHX 3€JICHBIX, a TaKKe 3BIJICHOBBIX BOJIOPOC-
Jneii. 31ech 1o 6oraTcTBY BUAOB BEAYILYIO POJIb 3a-
HUMAIOT 3€JCHBIC, U TUATOMOBBIE BOJOPOCIH, KO-
TOpPBIE COCTABJISIOT COOTBETCTBEHHO 38,8 1 26,8 %
o0rmiero BojopocieBoro cocraa. Haubomnee 6orato
MIPEJCTABIICHBI KJIACCHI BOJIBBOKCOBBIE U XJIOPO-

KOKKOBBIE. 3/1eCh JOMUHHUPYIOIIUE KOMILIEKCHI CO-
cTaBisa Scenedesmus guadricauda, Sc. arcuatus,
Ankistrodemus minutissimus n np. BMecte ¢ HUMHI
Berpeuanuck Euglena proxima, Phacus caudatus,
Oscillatoria  tenuis,  Phormidium  ambiguum,
Lyngbya putcalis v npyrue [2].

B cpenneii wactu Taxke ObUTM OOWIJIBHO pPa3-
BHTHI BOJTHO-O0JIOTHBIC PACTEHHS, OCOOCHHO BIOJb
HEHTpaNbHOTO phiHKa. Cpean ux 3apocieil u B Apy-
UX MeCTaX OOWJIBHO BCTPEUAIMCh HUTYATHIC 3eJie-
HBIE Bojiopociu — Stigeoclonium tenue, Cladophora
fracta, a makoice suowt pooos Zygnema, Mougeotia,
Oedogonium. TlieHKH W3 CHUHE3EICHBIX BOJIOPOC-
Je# COCTaB/ISUIM BHABI XapaKTEPHbBIC IS 3arpss-
HEHHBIX BojoeMoB: Oscillatoria brevis, O. amoena,
O. tenuis, Phormidium foveolarum, Ph. ambiguum,
Lyngbya putcalis [10].

Ha ocHoBe BEINOIHEHHOTO aHAIM3a BELICOKAs
AHTPOIIOTCHHAsT Harpy3ka Ha DKOJOTHYECKOE CO-
CTOSIHUE PEKH HAOJI0aeTCs B PaliOHE OYMCTHOIO
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COOPYKEHHS, TJIe UIET COPOC CTOKOB KOMMYHAITb-
HO-OBITOBBIX U IPOHM3BOJICTBEHHBIX, KOTOPBINA CO-
cranisieT 80 THIC.M*/CYTKH.

[ToBbIlIeHHAsT AHTPOIIOTCHHAs] HArpys3ka Ha-
OJII0aeTCsI TOJIBKO B paifoHEe LIEHTPAIbHOTO PHIHKA,
rje HauboJee IIOTHO 3aCEJICHHBIE TOPrOBbIE MecTa
MMEIOIINE HU3KUE CAaHUTapHO-IKOJOTMYECKHE MO-
Ka3aTesll U HaJI0 OTMETHUTh, YTO OOJIBIIHHCTBO TOP-
TOBBIX TOUEK HE MMEET BOIOMPOBOJHON CETH.

JKoga0rus
W3-3a mHpycTpuanuzanuu U ypOaHU3alUU TO-

poa Om copoc Ha Boay peku Ak-byypa B 3Hauu-
TENbHON CTENeHH BO3pacTaeT U UCHOJIb3YIOTCA

HelleJICHANpaBIeHHo. Pacimpenue cTpoOUTENbCTB
KHUIBIX 1 KOMMEPUYECKHX KOMIUIEKCOB BJIOJIb PEKU
KPUTHYECKHU BIIUAIOT HA 3KOJOTHUECKOE COCTOSIHHE
pexu. U Bce 3TH PaKTOphI 3aCTaBISIOT JIIOACH MC-
[10J1b30BaTh HEOE30MACHYI0 BOLLY, KOTOpask MOJIBEP-
raeT uxX MOTEHIMAJIbHO CMEPTEIbHBIM 3200JICBaHH-
sIM, TAKUM Kak xosepa u auapes [11].

ITockosibKy aHTpPONOreHHasl AEATEIBHOCTh CTa-
HOBHTCSI BCE MHTEHCHBHEE, COPOC CTOYHBIX BOJ B
Oacceiin pekn Ak-byypa cTaHOBSTCS clo)KHEe, YTO
TpeOyeT pa3pabOTKH HOBBIX METOJIOB MX OYUCTKH,
KOTOpbIE OYAyT MPOCTHI B TPUMEHEHUH, IPPEKTHB-
HBI ¥ 3KOJOrH4YHbI. OCHOBHbBIC PUYMHBI 3arpsi3He-
HUSI BOJHBIX PECYPCOB SBIISIIOTCS: — MUHEPATIU3aLns
W KECTKOCTh BOABI [12].

‘ H3menenue pexuMa Mog3eMHBIX BOJ ‘

Hapymel-me TUAPOJIOTHYECKOro peXumMa OBEPXHOCTHBIX BOJ

l

OBTpoduKarIms

l

|

XuMU4ecKue 3arpsI3HCHUC

l

BoszelicTBie Ha GHOIOrHYecKoe pa3HOOOpasme

3menenne u yTpata pedHbIX JOIUH

Pucynok 1 — [IpuopureTHbie 3K0I0T0O-reorpadhuaeckue mpooieMs
TpaHCTpaHn4HOTO OacceitHa p. Ak-byypa

COpoc HEOUHINEHHBIX MPOMBIIUICHHBIX U ObI-
TOBBIX CTOKOB B p. Ak-Byypa, u npobiema Bojo/e-
neHus B 6acceiiHe TpaHCTpaHNUYHOM pekn AK-byypa
yCyTryOJIieTcsi BOJIHO-3KOJOTMUESCKUMHU XapaKTepa-
MU 00BEKTOB BOJIOCHAOXKEHUS (B YaCTHOCTH, Kaye-
CTBOM PEYHOU BOJIBI), TEM CaAMbIM YCHIIMBAs OCTPO-
Ty CJIOKUBIIEHCS BOJOXO35MCTBEHHOM CUTyalluu
Ha IPUTPaHUYHBIX TeppuTopusix [1].

B xoze ananmsa sxonoro-reorpaduaecKiumM Ipo-
Onem ciieryeT 00paTuTh BHUMaHUE Ha HepaBHOMED-
HOE pa3MeIleHue OOBEKTOB COIMAIbHO-DKOHOMHU-
4yecKoii cdepsl B mpesenax d6acceiiHa p. Ak-byypa.

COpoc cTOYHBIX BOJ B 0OacceiH TpaHCrpaHHd-
HOU peku AK-Byypa OCyIecTBIISICTCS U3 TEPPUTOPUH
Keipreickoit Pecrryomiku u cocrasisier okono 0.255
kM’ B 107 [13]. B CBSI3M ¢ 9THM, Ka4eCTBO BOJBI PEKU
Ax-Byypa B 3aBUCHMOCTH OT BOJHOCTH U3MEHSICTCSI B
IpezieNiaXx OT «YUCTOT0» B BEPXOBBSIX JI0 «YMEPEHHO
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3arpsI3HEHHOTO» M «3arps3HEHHOT0» B CPEIHEM Te-
YEeHUU U HU30BBSIX. M3-3a HaNpsDKEHHOW CUTyalluu B
OacceitHe TpaHcrpaHm4YHOM pekn Ak-byypa BbI3Bana
TIPOJIOJIKAIOLIMMCST OCBOEHHEM TPHUPOJIHBIX pecyp-
COB TEPPUTOPHIA, YCHIICHHEM Ha HUX aHTPOIIOT'€HHOTO
BO3JEHCTBHS, UTO IIPUBOIUT K HAPYLICHHUIO CIIOKUB-
HIMXCSI CBS3EH MEXKIY MPUPOAHBIMH KOMIIOHEHTAMH.
HaunbGonee cymiecTBeHHbIe U3MEHEHHMST HA BOJIOCOOpE
OacceiiHa CBSI3aHBI C YMEHBIIIEHHEM OHOJIOTHYECKOTO
pazHo00pasusl, N3MEHEHHEM CTPYKTYPbI MPUPOIHBIX
JaHAmagToB, CHIKEHUEM TIIOI0POIHS TIOUB, 3arpsi3-
HEHHEeM BOJHBIX pecypcoB. [[ist co3nanms B 6acceiine
VIIPABISIEMBIX U PETYIHPYEMBIX BOIOXO3SHCTBEHHBIX
CHCTEM, OOCCIICUMBAIOIIMX PA3BUTHE NPHUPOJHOIO
IpoLEecca B COOTBETCTBUU C 3aKOHAMM IIPUPOIbI, He-
00X0AMMO pa3padoTaTh ONTUMATEHOE COYCTAHHUE YTO-
I, SKOJIOTHYECKOTO KapKaca U yCTOWYMBOM HH(ppa-

CTPYKTYPHI.



A.A. Boponbaesa

BoiBoabI

be3omacHOCTh HacenmeHWs M DKOJOTHYECKas
YCTOMYMBOCTh B 3HAYUTEJIbHOW CTENEHU OIpeJie-
JSIETCSl KaUeCTBOM M O0OBEMOM BOJHBIX PECYPCOB.
OcTpoTa BOAOXO3SHCTBEHHBIX IMPOOJIEM B TpaHC-
rpaHuYHOM Oacceitne pexu Ak-byypa TpeOyer mnpu-
HATHUS psijia PEeUIeHU Ha MEXTOCYAapCTBEHHOM U
TOCY/IapCTBEHHOM YPOBHSX, HalpaBJIeHHBIX Ha pe-
T'YJIMpOBaHHE OTHOLICHUH B cdepe MpUpOaONOib-
30BaHUS.

s pa3paboTkum MeXToCyAapCTBEHHBIX MpO-
rpaMM 110 COBMECTHOMY YIPaBJIEHUIO BOJHBIMHU pe-
cypcamu p. Ak-byypa B mepByro ouepenr HE0OX0-
IAMO WACHTHU(DHUIMPOBATH MPOOIEMBI, CBI3aHHBIC
C BOJIOXO3SIICTBEHHOM JI€ATEIBHOCTBIO B IPEJENax
OacceliHa ¥ BBICTTUTH PETUOHATIBHBIC PA3ITUYINSL.

WubopmalimoHHbIe HCTOYHUKH CBUIETEIHCTBRY-
0T, 4TO C KaXJIbIM '0JIOM YXY/IIIaeTCsl 0OCTaHOBKA
¢ olecrieueHueM HaceleHUs I00pOKauecTBEHHON
NUTheBOM BOJIOW U peka Ak-bByypa xak TpaHcrpa-
HUYHas peKa MCIBITHIBAET aHTPOIIOTeHHYIO Harpys3-
Ky TI0 OT/ICJIbHBIM BUIaM XUMHUYECKUX 3arPS3HEHUI.
OCHOBHBIMH TpPaHCTPAHUYHBIMH 3arPS3HUATEINSIMA
SBISIFOTCS: CyNb(aThl, XJIOPUAbI, HUTPATHI, (EHO-
nel. B camMoouMIeHHH BOIHBIX PECYPCOB Ba)KHA
€CTECTBEHHBIE IPOIECCH, B KOTOPOM Yy4YacCTBYIOT
MHUKPOBOAOPOCIU. PoJIb MUKPOBOJIOPOCIEH BENHK
B OMOJIOTMYECKON OYMCTKE BOIHBIX pecypcoB. Mc-
CJIeTOBaHMS BCE OOJNbINE MPU3HAIOT MTOTSHIIAAT BO-
JOpociiell Kak OMOTEXHOJIOTUYECKUH WHCTPYMEHT
JUISL  Pa3IMYHBIX TpUMEHeHHU. buopememuarius
CTOYHBIX BOJl C WCIIOJIb30BAaHWEM BOJOPOCIEH W

ero OaxkTepuanbHble KOHCOPUUYMBI HPEACTaBIISIOT
3HAYUTEJIBHBINA MTOTEHIMAN AJIsl YCTOWYMBOTO CHH-
JKEHHSI 3arpsA3HSIOMNX BEIIECTB, a TaKKe CIIOCO0-
CTBYIOT BOCCTAHOBJICHUIO PECYPCOB U BaJIOPH3aLUU
OmoMacCchl MUKpPOBOIOpoCIeH [14].

Hcnonb3oBaHue KOHCOPIIMYMOB MHKPOBOJIO-
pocieil u OakTepuil B OMOpeMeanalMd HM3BECTHO
KAaK MEPCIEKTUBHBIN [TOJIX0/ K OUUCTKE BOJA U PEKU
Axk-byypa. OTH KOHCOpLIMYMBI HCTIOIB3YIOT CHHEP-
TeTUYECKYIO CBSI3b MEXKAY MHUKPOBOJOPOCISMHU U
OakrepusMu I d(HPEKTUBHOTO Pa3IOKCHHS Op-
TraHUYeCKUX BEIECTB, yJAICHHUS HEOPraHUYECKUX
COCAMHEHMH, TOBBIIICHUSI MPOM3BOACTBA OHOMac-
Chbl WM YJIy4IICHUs KauecTBa IPUTOKA, CPEIH IPO-
YHX MPEUMYIIECTB. Vcronb30Banne KOHCOPIIMYMOB
MHUKPOBOJIOPOCIICH U OakTepHii MOXKET 00eCIeYnTh
HECKOJIbKO IPEUMYILECTB [0 CPABHEHUIO C HCIIOJIb-
30BaHHEM TOJILKO MOHOKYJIBTYP MHKPOBOJIOpOCIEH
uiss OMopeMeauauoHHOH 00pabOTKK pa3IMYHbBIX
CTOYHBIX BOJ, TAKMX KaK YJIy4LICHUE YAaJICHUs M1-
TaTeJbHBIX BEIIECTB WM aHTHOMOTHKOB, & TaKXKe
CHIDKEHHUE pUCKa 3arpsisHeHus [15].

KauectBennble mnokazatenu p. Ak-byypa cy-
[IECTBEHHO YXYAIIAIOTCS B CPEAHEM W HWKHEM
TEUYEHHH M3-32 PACIOJIOKEHHBIX MO OeperaM MHO-
TOYMCIICHHBIX HEOJIArOYCTPOEHHBIX HACEJICHHbBIX
MYHKTOB, TIpeo0iiaatoniee OONBIIMHCTBO U3 KOTO-
PBIX HE pacrojaracT OYHCTHBIMH COOPYKCHUSMHU.
VYka3zaHHOE 3arps3HEHHE CBSI3aHO C Pa3MeEIlECHHEM
B 30HaX CAHUTAPHOUN OXpaHbl BOZ03a00pa, IIOXUM
CaHHUTapHBIM COCTOSIHUEM HACEJICHHBIX ITyHKTOB,
OTCYTCTBHEM CHUCTEM BOJOCHAOXKEHMS U KaHAJIN3a-
muu [1,4].
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OHEPKOCIMNTIH TEXHOTEHAIK KAAADbIKTAPbDI
K¥PbIAbIC MATEPUAAAAPBIH ©OHAIPYTE
BAFAADI LUUKI3AT

3aMaHyn eHepKacinTiK eHAIPICTIH ecyi, acipece Ka3akCTaHHbIH TYCTi METaAAYPruscbiHAQ Maraa
60OAATbIH KAAABIKTAP KOAEMIHIH )KOHE OAApPAbI XXKMHAYFa, LIOFbIPAAHABIPYFA, KOMYTe, KSAEre XapaTtyfa,
Hemece 3aAaACbI3AAHABIPYFA XKYMCAAATbIH LWbIFbIHAAPAbIH, YAFAIObIHA SKeM COFaAbl. METaAAYPIUSAbIK,
OHAIpIC >Xyieci KopluaraH opTameH OGeACeHAl SpPEeKeTTeCceTiH TEXHOAOTMSIAbIK, ©3eKTi MaceAepre
HerisaeAreH. KoAAaHbICTarbl TEXHOAOTUSIAbIK, ©3€KTi MOCEAEAEPAIH Heri3ri GeAiri 6ip >KarblHaH LLMKi3aT
MeH 3HepPrusiHbl TYTbIHATbIH, eKiHLI >KaFblHAH AAMblH OHIMAEP MEH KAAAbIKTapAbl LibIFAPaTbiH allibIK,
>KyeAep KarmaaTtbl 60MbIHILA KYPbIAFaH. OHAIPICTIH Kas3ipri AeHreniH eCKepe OTbIPbiN, TEXHOAOTUSIABIK,
©3€KTi MOCEAEPAI XKETIAAIPYre 6anAaHbICTbl OHAIPICTIK KAAAbIKTAPAbI aMTAPAbIKTaM a3anTy YILiH, OAi
A€ yakbIT Ke3eHi kaxkeT. OcCbl yakbITTa OHAIPICTIK XoHe 6acka ayMakTapAa >KMHAKTaAFaH KAAAbIKTap
TOMbIPaKTbl, ayaHbl K8HE Cy KO3AEPiH KApKbIHAbI AACTayAbl >XaAFaCTbIPYAQ.

PKYMbICTbIH MaKCaTbl: ©HEPKSCIMTiH TEXHOTEHAIK KAAABIKTAPbIH XKOI0 HEMECe K9AEre XKapaTy KoHe
OAAPAbIH, Heri3iHAeri KOMMO3MUMSAABIK LEMEHTTEP OHAIPICIHIH, TEXHOAOIMSAbIK, HEri3AepiH a3ipAey.
KoMMosnumsIAbIK, LEMEHT BHAIpiCiHAE «KapbBoHaTTbi-6apuin KaAAbIKTapbl», POCHOP >KOHE AOMHa
KO>KbIAGpbIH MaraaAaHy, 6ip >karbiHaH, aiMaKTbIH DKOAOTMUSIAbIK, XKaFAaMblH XKaKCapTaAbl, aA eKiHLLi
>KafFblHaH, 6GoAallak, ypnak, ywiH Tabufn pecypcTapAblH, 9Cipece KaAMbiHa KEAMENTIH KOPAapAbIH
KOPbIH YHEMAEYTE >KoHe ©3iH — ©3i AamMblTaTbiH TabuFK AAHALWATTAPABIH, >KOMbIAYbIH BOAAbIPMAYFa
MYMKIHAIK 6epeai. )Kymbic 6apbiCbiHAQ 3epTTeY TaXKIpMOECIHAE CTAaHAAPTTbI )KOHE >KaArbl KabblAAaHFaH
3epTTey 8AICTEPI OPbIHAAAABIL: XMMMUSIABIK, >XOHE MMUHEPAAOTUSABIK, SAICTEPI, PACTPAbIK, SAEKTPOHADI
MUKPOCKOMMSAbIK, TAAAQY, (DM3MKA-MEXAHMKAADIK, CbIHAKTap.

Tyiin ce3aep: kapOOHATTbI-0apMii KAAABIKTAPbIH >KOI, TEXHOTEHAIK KaAAbIKTap, pecypc
YHEMAEY, dHeprus yHemaey, hocdop »KaHe AOMHa KOXKbIAAPbl, SKOAOTUSIAbIK, 3aAaA, KOMMO3UUMSIABIK,
A3KAMHKEPAI ycak, YHTaKTaAFaH LEMEHT.
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Technogenic industrial waste is a valuable raw material
for the production of building materials

The growth of industrial production leads to an increase in the volume of waste generated and the
costs of their storage, concentration, burial, disposal, capture or neutralization, especially in the non-fer-
rous metallurgy of Kazakhstan. The metallurgical production system is based on technological processes
that actively interact with the environment. The bulk of existing technological processes are built on the
principle of open systems, on the one hand consuming raw materials and energy, and on the other —
producing finished products and waste. Taking into account the current level of production, a significant
period of time is still required to significantly reduce production waste associated with the improvement
of technological processes. During these periods, waste accumulating in industrial and other territories
continues to intensively pollute the soil, air and water sources.

The purpose of the work: Utilization of man-made industrial waste and development of technologi-
cal bases for the production of composite cements based on them. The use of waste “carbonate-barium
tailings”, phosphoric and blast furnace slags in the production of composite cements, on the one hand,
improves the ecological situation of the region, and on the other hand, allows us to save reserves of
natural resources for future generations, especially non-renewable ones, and prevent the destruction of
natural landscapes with natural self-development. In the course of the work, standard and generally ac-
cepted research methods were carried out: chemical and mineralogical methods of analysis, scanning
electron microscopy, physical and mechanical tests.
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TexHoreHHble OTXO0ADbI MPOMBILUA€HHOCTU KaK L €HHO€ Cbipbe
AAS TIPOU3BOACTBA CTPOUTEAbHbLIX MaTepUarOB

POCT NpPOMBILIAEHHOO MPOM3BOACTBA BEAET K YBEAMUYEHUIO 06beMOB 06pasylomMXCs OTXOAOB
M 3aTpaT Ha MX CKAQAMPOBaHWE, KOHLEHTPUPOBAHME, 3aXOPOHEHUE, YTUAM3ALIMIO, YAAQBAMBAHME UAM
06e3BpexxrBaHme, 0COOeHHO B LIBETHOM MeTaAAyprm KasaxctaHa. Cuctema MeTaAAypruyeckoro npo-
M3BOACTBA OCHOBbIBAETCS Ha TEXHOAOIMYECKMX NpoLeccax, akTMBHO B3aMMOAEMCTBYIOLLMX C OKPY>Kato-
ert cpepaoit. OCHOBHag Macca CyLLECTBYIOLLMX TEXHOAOMMYUYECKMX MPOLLECCOB MOCTPOEHA MO NMPUHLMIY
OTKPbITbIX CUCTEM, C OAHOIM CTOPOHbI, MOTPEOASIOLMX CbIPbE M BHEPTUIO, & C APYTOM — BbiMyCKatoLLMX
rOTOBYIO MPOAYKLMIO M OTXOAbI. C YUETOM HbIHELLHErO YPOBHSI NMPOM3BOACTBA, TpebyeTcs elle 3Hauu-
TEAbHbIN MEPUOA BPEMEHN AAS CYLLLECTBEHHOIO COKpPaLLEHMS MPOU3BOACTBEHHbIX OTXOAOB, CBS3aHHbIX
C COBEpLUEHCTBOBaHMEM TEXHOAOTMYECKMX MPOLLECCOB. B 3Th CpokM, HakamnAmBatoLLMeCcs Ha NPOU3BOA-
CTBEHHbIX U APYIMX TEPPUTOPUSAX OTXOAbI, NMPOAOAXKAIOT MHTEHCMBHO 3arpsi3HaTb MOYBY, BO3AYX MU
BOAOUCTOYHUKM.

LleAb paboTbl: YTUAM3ALMS TEXHOTEHHbBIX OTXOAOB MPOMBILIAEHHOCTM M pa3paboTka TEXHOAOTMYe-
CKMX OCHOB MPOM3BOACTBA KOMMO3MLMOHHBIX LIEMEHTOB Ha MX OCHOBE. MCroAb30BaHKe OTXOABI «Kap-
GoHaTHO-6apueBble XBOCTbI», (DOCOPHBIX U AOMEHHbIX LUIAAKOB B MPOM3BOACTBE KOMMO3ULMOHHbIX
LIEeMEHTOB, C OAHOW CTOPOHbI, YAYULLAET 3KOAOrMUYEeCKylo 0OCTAaHOBKY pPermoHa, a C APyroil CTOPOHbI
— No3BOAsET cHepeub AAS OYAYLLMX MOKOAEHMIA 3anachl MPUPOAHBIX PECYPCOB, 0COGEHHO HeBO306-
HOBASIEMbIX M MPEAOTBPATUTL PaspyLUeHUE MPUPOAHBIX AAHALWAMTOB, 0OAAAQIOLIMX €CTECTBEHHbIM
camopaseutrem. B npouecce paboTtbl GbIAM BbIMOAHEHbI CTAHAAPTHbIE 1 OBLLENPUHSTbIE B MCCAEAO-
BATEAbCKOM MpPakTUKe METOAbl MCCAEAOBAHUS: XMMUYECKME U MUHEPAAOTMYECKME METOAbI aHaAM3a,

pacTpoBas SAEKTPOHHAst MMKPOCKOMMS, (DM3UKO-MEXaHMYECKME UCTIbITaHNS.

KAtoueBble CAOBa: yTMAM3AUMS OTXOAOB KapbOOHATHO-0apueBbIX XBOCTOB, TEXHOrEHHbIE OTXOAbI,
pecypcocbepeskeHue, sHeprocbepeskeHme, hocopHble 1 AOMEHHbIE LLAAKM, IKOAOTMUECKMIA yLiepb,
KOMMO3MLMOHHBIN MAaAOKAMHKEPHbIN TOHKOMOAOTbIN LIEMEHT.

Kipicne

KanasikTap/ip1 K00 %KOHE K9JIere )KapaTy Mmpoo-
JIEMACHIHBIH ©3CKTUIriH OHBIH O0apiblK ayKbIM-
JBUIBIFBI MeH Ka3zakcTaHiarbl YJIKEH OJCYMETTIK-
SKOHOMUKAJIBIK MaHBI3JIBUIBIFBI (6TKEH FaCBIPIIbIH
COHBIH/A) Tay-KeH (34), OalipiTy (12) >koHE MeTa-
nyprust (9) eHIIpicTepiHiH 55 KanabIKTap KOHMach
eckepireni jgounenneiai. TeXHOreHIIK KalbIK-
TapJIbIH Kajmbl Kopbl mamamen 1500 MiaH TOHHa-
HBbI KYPaii/ibl, OHBIH IIIHJE: Tay — KCH OHIPICIHIH
KaJJIBIKTaphl  (apIIbUIFAH  JKBIHBICTAp)-IIAMaMEH
1000 mitH.TOHHA, OaWBITY (OAMBITY KaJIIBIKTAPhI) —
mamamer 450 MITH TOHHA, METALTYyPrHSUTBIK, (KOXK
*koHe T. 0.) — mamamen 50 muH. ToHHa [1-7]. Byn
JKaFaiila TEXHUKAIBIK KOHE TEXHOJIOTHSUIBIK KY-
payiiap/IblH OpPraHUKAJIBIK KOCBLTYbIHA HETI3/IC/IICH
KaJIJIBIKTap bl JKOK HEMECE KJIETe jKapaTy Mocee-
CiHe KeIeH i Ko3Kapac epeKie MaHbI3Fa He.

Kazakcran PecmyOnukaceiHaarsl Tay-KeH 0Oa-
HBITY eHAipici, Oacka enfepaeriiei, 0cbl yaKbITKa
JIeHiH apIry oHe YHFbIMa KeH)KapJIapbIHbIH YiliH-

i )KBIHBICTApPBI, OAHBITY KaiiTa 067y KaJIIBIKTaphl,
METaJLTYPTUSIIBIK, KOKbUIAP TYPIHJETI OHEPKOCII-
TIK KaJJIBIKTap/IbIH KOFaphl JICHTeHiMeH cunaTTa-
nanel. lIsH MOHIHIE, OHAIPINTCH KEHHIH OP TOH-
HacelHA 125 ToHHaFa NeHiH iyecre Tay >KbIHBICHI
xoHe 0,8 ToHHara NeliiH 0albITy KalbIKTaphl Ke-
neni [8-10].

Onuipic KalAbIKTapbelH Kep YCTi YHiHIiepi-
HE OpHAJACTHIPy KOpIIaFaH OpTaHbl KOpFay KO-
pBhIHa YHEMi ecim Keye jKaTKaH TeJeMaep TYpiHae
SKOJIOTHUSJIBIK, 3aJIajl IIBIFBIHAAPBIH OPHAJIACTHIPA
OTBIPHII, KOUMAaJIap/bl CaTyFa )XoHE KYTIil ycTayra
KeTeTiH Oenrisni mbsIFeIHAapMeH OaiimanbicThl. JKe-
KeJIeTeH KocimopbeIHAap OoWbIHIIA Oip TOHHA YHIHII
(mmaxTa KBIHBICTApBIH) OPHANACTHIPY KYHBI 2-JIeH
10 TeHrere meiiin e3repexdi, an Oip TOHHA OalBITY
KaJIBIKTaphl HeMece Kya Koxaapel 10-15 TeHrere
KeTenmi. YHIHAUIEpAeTri peKyJIbTUBAIUSIIBIK IKY-
MBICTap/IbIH KYHBI Oip rextap anmanra 150-200 texre
mieringe xyprizineni. LsFapeiHapiiap yiid TeiaeM
(TOHHa KaTTHI TYPMBICTHIK KaJABIKTap aTMochepa-
ra 150-200 TeHreni Kypaiapl, al cy HbICAaHAJIAPBIH-
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OHEepPKOCINTIH TEXHOTEH/IIK KaJIABIKTaphl KYPBUIBIC MaTepHAIAPbIH OHJIipyTe OaFaibl MIMKi3aT

na meiFapeiaaap kebinece 10000-20000 TeHreneH
acazsl) [9,11-15].

Kazipri yakpiTTa Tay-KeH OalbITy KOCIOPBIH-
Japel Kejeci cebenTepre OaiIaHBICTBl ©3ACPiHIH
TEeXHOTEHIK YHIHIIICPiH, KaJABIKTap MEH OaJlaHc-
TaH THIC KEHACPAl KalTa eHICYIIH IIYFbLUT KaXKeT-
tinirine tan Oonael [16]. Kammgelk koiiManapbia
naijanaHy Mep3iMi MIEKTEYINi, OJapAbl TOJNTHIPY
asAKTaJIFAH HEMece aJJiarbl JKbULAAphl asKTanajbl.
Kaiita eHzieyre KubIH OailbITHIIATBIH KSHIEPII CH-
i3y KaXeTTuririne OalaHbICThl YHIHIIICPIIH KH-
HakTany ypaici ecyne [17].

YHiHginep YJIKeH ayMakTapibl allbIll KaThIp
JKOHE Tay-KeH OalbITy KeNIeHIEepiHiH >KYMBIC ic-
TEHTIH aylaHIapbl YUIIH SKOJOTHSUIBIK Kayil Ke3i
0O0JIBITT TAOBLIA/IBI, AUBIIITYIIIAP CAHKITUACHI OCYIC.

YHinginep-0ya TycTi MeTayuTyprusi KasKeTTi-
JIKTEpi YUIH e, KYPBUTBIC MaTeprajapblH OHAIPY
VIIIiH e CaKTaJFaH IHUKI3aTThIH YJIKSH MOJIIIepi.

CoHaBIKTaH MeTannapIbl OapbIHIA OHIIPYMEH
TEXHOTCH/IIK KaJJIbIKTap bl KEIICH I KalTa eHJey-
JliH, KeH/T1 eMec OOITIKTi KO0 HEMEC KJIeTe JKapary-
IIBIH KOHE DKOJIOTHSUIBIK JKaFIaiabl )KaKcapTyIbIH
O3EKTUIIIT DKOJIOTHSUIBIK JKOHE DKOHOMHUKAJBIK Ma-
HbI3Fa ue [16-22].

OHEepKOCINTIK KATABIKTAPABI 3aJIAJICHI3TaHIBIPY
JKOHE JKOI OTKIp MoceneaepAiH 0ipi 0oJibin TaObI-
Jajpl. OHOIPICTIH IOCTYPIl TEXHOJIOTHSUIBIK TPO-
mecrepi TaOUFU OPTAHBIH OHIIPICTI ©31H-031 Ta3ap-
Tyra TaOUFK KaOlJIeTIHEeH acaThlH KeJIeMe ayMaKTa
OpHAJIACTBHIPBHIIATEIH OHEPKOCINTIK KAIJBIKTAp KO-
JIEMiHIH YJIFalOBIMEH OaiIaHBICTHI.

TomnbIpakThlH OHMIPICTIK KaJIJABIKTAPMEH IIa-
MaJiaH TBIC XYKTelyl Ouocdepanarbl 3aTTap MEH
SHEPTHUSHBIH KAJIBINTHI aifHABIMBIH OY3a/Ibl, YIIKSH
KEHICTIKTEPIEri TONBIPAKTHIH JKOWBLUTY KayIliH Ty-
IbIpazbsl, Oyn ouocdepana KalTBIMCBI3 @3repicTep-
re 9Kelyi MYMKiH.

Tycti MeTarutyprust eHJIipici KOpIlaraH opTara
ayblp MeTalJapAblH TYCYiHIH Heri3ri ke3i OoJbIl
Ta0BIUIA BRI, OJTAp Tipi OPTAHU3MAEPTEe KATHICTHI KO-
Fapbl YBITTBLIBIFBI 0ap.

Kasipri yakpiTra KazakcTaHHBIH SHEpreTHKa
OHEpKOCiOl MEH TYCTiI METAILTyprusl YHiHIIepiHae
17 mupz. TOHHaJaH acTaM KAJJbIK JKUHAKTaIFaH
xoHe Kazakcran PecnyOnukacsl eHepKociOiHIH
OapIIBIK KATThl KAIABIKTAPBIHEIH YIITCH Oip Oeiri-
rin Kypaiiael. Kanapik KoliMaiapbeiHIa y3aK yakbIT
CaKTaraH Ke3Jie CyIb(OUATEP/IiH TOTHIFYbI OJap/IbIH
CyJla €pUTIH OKCHUATEPTe aybICYBIMEH KYPEeli.

Byn perre KamaplKk TycTi MeTanaap OHEPKo-
Cill KaJJBIKTAPbIHAH IIaiiMaJIaHbIl, allbIK Cy ail-
IBIHIAPEI MEH Kep acThl CyJapblHa TYCETIH aybIp
MeTaIap/blH JKOJOTHSUIBIK 3USHIBI KO3/epiHe
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aitnanael. COHBIMEH Kartap, oJap yKell MEeH JKaybIH-
LIAIIBIHHBIH OCEPIHEH Y3aK KAIIBbIKTHIKKA LIaH[bI
JayblI TYPIHIE TachbIMaJaHalbl, TOTBIPAKTHI JIac-
Taiipl, KOpIIaraH ayAaHAapAblH (ropackl MeH
(ayHachkIHa dcep eTe.

Macenen, Kenray xone Typkictan Kananapbl-
HBIH ayJJaHbIH/A )KYPIi3UITeH TOMbIpaK Tangaysl 00-
fipraIIa, TypkicTaH 00IBICH SKOJIOTHS AeTIapTaMeH-
TiHIH 3epTXaHaChIHAH, TOMBIPAKTAFbl KOPFACHIHHBIH
MeJIepi 6acka aybslp METaIapAbl eCeNTeMereH e,
KaJABIKTapAaH IEKTeyJi KalIbIKThIKTA IIEKapachl,
kenecigeii: 0,5 km — 1240 mr/kr, 954 mr/xr, 80 km
— 754 wr/kr, Oyn pykcaT eTUITeH KOHIIEHTpaIHs
meriHeH Tuicinme 38, 62 oHe 5 ece achIll Tyce-
ni[19,21-24].

Ken emec eHepkacill KalJBIKTapbIH KEIICH/II
naijasaHy MOCEJIECiH LIelly MaKCaThlHAA KYpbl-
JBIC MaTepUaliapbl OHEPKOCIOIHIEe TYCTI MeTaul
KeHAepiH OalbITy KalAbIKTapblH Maiiganany Oo-
WBIHIIIA KYMBICTAp JKYPTi3IIi.

Kazipri yakpITTa 9pTYpii KaJlABIKTapIbl KOJ-
JAHY/bIH FBUIBIMH aJIFbIIIAPTTAPHI ’KaCAJ/Ibl, OHBIH
IOTiHAE TYTKBIP KOMIIOHEHTTEPIiH Oipi peTiHmae Oa-
UBITYIBIH «KAIIBIKTAPBI»[23-25].

«Aunonmumeramm AK kapOonaTTeI-Oapuii Kaj-
IBIKTApbIH KOI0 HEMECEe KOJEre jKapaTry Mocesese-
piMeH Kazipri yakeitta M. Oye3oB ateiHaarsl OKY
KeAK >xone Kaskypsuisic xo0a F3U ransiMaapst
alfHajbICcya.

KoMno3unusinbplk,  TYTKBIp  MaTepUalIap/sl
OHJIIPY YIIIH TEXHOTCHIIK MHHEpaJIbl IIUKi3aT-
TBIH OPTYPHl TYpJIEpiH KCHIHEH TapTyABIH aiKbIH
THIMIUIIIHE KapamacTaH, OyJ Mocese MIeiame-
reH KyHiHIe KaJbll OTBIp, Oys onapabiH (u3nka
— XUMUSJIBIK KAaCHETTEPiHIH EpeKIIeNIiriHe XKOHE
ONapJIbIH KYPaMBIHJIAFbl JKaFbIMCBI3 KoOcTalap-
IIbIH OoJTybIHA OaliaHbICTHL. Byn onaH api 3eprrey
KYPTi3y *KOHE )KOFaphl THIMJI MaTepHaiapabl any
YIIiH KeIleH/l 3epTTeyliH TEOPHUSUIIBIK JKOHE TeX-
HOJIOTHSUTBIK, ACMEKTUIEPiH JaMBITY KaXXETTLUTITiH
AHBIKTANUIbI.

OHEpKOCINTIK KYPBUIBIC MaTepHalapbl ©HIM-
JIepiHiH KaHa TYPJIEPIH IaMBITY >KOHE CcarachlH
apTTHIPy OHBIH O3IHIK KYHBIH TOMEH/IETY Ke3iHje
KOHE KEeH TapajFaH JKeprilikTi MIMKI3aTThl (Tac To-
pi3al JKeIHBICTAp MEH KapOOHATTHI-Oapuil KalIbIK-
Tapbl) MaiganaHy Ke3iHae menrinyi kepek. Kenray
KaJIaChIHJIAFbI « KaJAbIKTapbD causl 135 muH. Typ-
Kictan 00JbIcBl MeH TypkicTaH KaJlachlH IaMBITY
Oarmapiamacel OoMbBIHIIA Ka3ipri yakpiTTa Kenray
KaJIaChIHJa TOJMMETa/ll KEHJEPiH OalbITy Kaj-
JIBIKTApbIH KalTa exjiey OOMBIHIIIA OH/IIpICTEp calry
KaxeT [15,19,21,24]. Ounipicrepai YABIMIACTHIPY
KeHnTay KanachlHBIH SKOJIOTHSIIBIK, IKOHOMUKAIBIK



A.B. BarsipxaHoBa xoHe T.0.

JKOHE DIICYMETTIK MOCEJIENIEPiH HIeTyre MyMKIHIIK
Oepei.

KP-na atom 37€KTp CTaHUMSCHIHBIH KYpPbLIbI-
ChIHA 0ailJIaHBICTHI TAMMA JXOHE PEHTICH CoyJIese-
piHEH KOpFaHTBIH KacHeTTepi O0ap TYTKBIp 3aTTap
Herizinge OeToHmap Kaxer Oomajael. MyHman TyT-
KBIp 3aTTapblH Kypamaac OesikTepiHin 0ipi kapOo-
HATTHI-0apHii KAIJBIKTaphl O0TYbl MYMKIH.

Martepuajgap MeH aicTep

Kasipri yakpitta Kaszakcranmga meTautyprus-
TBIK JkoHE (Gocdop KoKblIapblHaH 0acka, LEMEHT
OH/IIpiCI YIIIH XUMHSIIBIK, KOHE MHUHEPaIIbl KOC-
najapjbl KOJJIaHy KbIMOATIIBUIBIFBIHA JKOHE Tarll-
HIBUIBIFBIHA OaMJIAHBICTHI IIEKTEAreH. THIMILTIri
JKOFaphI, YHEMI1 KOMIIO3UTTIK IIEMEHTTEP I OHIIPi-
CiH YHBIMAACTBIPY YIIIiH, OHIIPICTIK KaJIBIKTAP IbIH
MIMKI3aT KOPbI KeTKimikTi [12,17,21,23].

OnapnerH  Oipi  KapOOHATTHI-OapUi  KaJIbIK-
TapblH TaWganany. Auaiiia >KYpri3iireH FbUIbI-

MH 3epTTEYJEpIiH KOeJeMi MKETKITIKCi3, OJaplblH
THIMIUTITIH KypaMbIHIa KapOOHATTBI O0ap KOMIIO-
3ULUSUTBIK,  OAMNIaHBICTBIPFBIITAD MEH OJIapIbIH
HeTi3iHaeri OeToHIap aiy, COHBIMEH Karap KOMIIO-
3UTTI a3KIUHKEPITl YCaKYHTAKTaIFaH IIEMEHTTEPIIH
TEXHOJIOTHSCHIH JKacay 3epTTeyliepJi KaKeT eTeli
[9,13,15].

TypkicTan oOJBICEIHAA €H ipi TOHHAIBIK Kall-
JIeIKTap «Aunomumeraun AK-ma kapOOHATTHI-
Oapuii KanaslKTapbl O0oJbn TaObimansl (1-cyper).
KapOoHaTThl-0apnii  KalIABIKTapBIHBIH — KOpPJIaphl
MUHEpalbl [IUKI3aT KOpJIApPbIHAH achIll TYCEi,
COH/IBIKTaH KOMITO3UIMSIIBIK a3KIMHKEPI yCaKyH-
TaKTaJFaH [IEeMEHTTeP/Ii OHAIpY YIIiH oMOedan Tex-
HOTEH/IIK IIUKi3aT Ke31 001a anaibl.

KapOonaTTbI-0apuil KalaplKTapbl YCaKyHTaK-
TaJFaH ©HIM OOJBIT TaOBLTANbI, KOJITaHAD aJIIBIH-
Jla KOCBIMINIA YHTaKTaynbl KaxeT erneimi. Kemeci
TYHIPLUIIKMETPHSITBIK, Kypambl: 25 MKM — 55-65%
xoHe 200 MkM-aeH yiakeH-10-15%; 85 mxm — nieH a3
nmeHaep 25-30% kypaitabl.

1-cypet — TypkicTan o0nbICHIHBIH «Aunoaumeramn AK
KapOOHATHI-0apHii KaIABIKTAPBIHBIH KOHMAChI

KapOoHaTThI-0apuii KajaAbIKTapbIHbIH XUMUSI-
JIBIK, KYpambl TYPaKTBUIBIKIICH CHUTIATTAJa/Ibl )KOHE
maccana yceiHbuFan %: SiO, — 4,36-6; ALO, —
0,98-1,2; Fe O, — 2,86-3,5; CaO - 27,79-29; MgO
—14,45-16,3; n.n.n. — 35,25-37; BaSO, - 12,7-13,5;
FeS, - 1,39-1,5; PbSO, - 0,03-0,05; PbCO, — 0,09-
1,2; PbS - 0,14-0,2.

KangpikTapa KaTaJuTHKAIBIK JKOHE MOIUBU-
KalusIIblK, KOMIOHEHTTep Oap, mac.%: Zn 0,01-
0,05; Cu 0,002-0,004; Ti 0,03-0,05; Cd 0,002-0,003;
2,7-13,5; FeS, 1,39-1,5; PbSO, 0,03-0,05; PbCO,
0,09-1,2; PbS 0,14-0,2.

Paguonyknuarep/iy temen Oencenaiiiri (53-
55 BK/kr), ynbl cekpenmsiapabiH 0oaMaysbl, ayblp
METaJIap/IbIH a3 YIIKBIIITHIFbI KAJBIKTApP/IbIH pa-
JUAMSUTBIK-3KOJIOTHSUTBIK KAYIICI3IriH KepceTe/I.
KanapikTapaplH KypamblHa KipeTiH HErisri MuHe-
panmap: momomut 50-60%; axrtac 10-15%; Gaput
10-20%; ca3nmpl 3artap 5-8%; KeH MUHEpaIaapsl
2-3%.

KapOoHatThI-6apuii KamasIKTapbIHBIH MHHEpa-
JIOTHSUTBIK, J)KOHE TYHIPIIIKMETPHSIIBIK Kypambl: J10-
nomut 50-60%; extac 10-15%; 6aput 10-20%:; caz-
Ie1 3aTTap 5-8%; KeH muHepangapsl 2-3%, Memmepi
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85 MkM — gen a3 nouuep 25-30%, 25-85 MM — 55-
65% >xxone 200 MkM-7eH yiakeH-10-15%, an conaii-
aK OJIApJIBIH KYPaMBIHIA Al TapIbIKTal Meiep 6ap
KapOOHATTHI JKBIHBICTAP.

KoMmo3nnusiielk, a3kiIMHKEPIi YCaKyHTaKTajl-
ran nementti (KAYL) any ymriH, keneci kocnanap
konganeuiael:  «Cranmaptuement» JKIIC mopt-
JIAH/AIIEMEHT KIIMHKEPiHIH MUHEPaJIbIK Kypambl %o:
amar (C,S) -50 acram, ynr KaubLMiI aTIOMHHATBL
C,A — 5 acram, MgO-2,5 acnaiizibl, 60¢ ok nen PO,
memmepi-0,5 sxoHe 0,25 acmalasr, Ko KOMIIOHEHT-
Ti IIEMEHTTEpre KOMBUIATBIH TajanTap: .. . 0,5-
TEH acraijpl, coHnan-aK Gochop KOKbI KOHE MO-
TuUKaIUsUIaymel Kocrna. bipiaecken yHTakTayIaH
Keffinri ynrakray S, =400 — 450 m*/kr.

DKCIEPUMEHTTIK KYMBICTap/a ipi kKOHE ycak
TOJNITBIPFBIIITAP PETiH/AE: JOJIOMHUT KHBIPIIBIK, Tac-
Tapbl, KBapIl KYMbl, JKEPrUIiKTI KapbeplepaiH Kap-
OOHATTBHl KHUBIPLIBIK TaCTaphl, )KEPriTiKTI Kapbep-
JIEPJIiH KYM-KHBIPIIBIK TaC KOCIIAChI KOJAAHBLUI/IBL.

KoMIo3uIMsIIbIK, ~ a3KJIMHKEpIl  YCaKYHTaK-
TaJFaH IIEMEHT XXOHE OJIap/IbIH HEri3iHaeri OeTOoH-
JapJbIH  KYPBUIBIC-TEXHUKAJBIK, CHTATTaMaJapblH
AHBIKTAY YIIIIH MbIHAJail HOPMATHBTIK-TEXHUKAJIBIK
KyKaTTaMmasap Tai1aiaHbuIIbL:

- MemCrt 10180-90 «bakpuray yarinepi O0HWbIH-
ma OEpiKTIKTI aHBIKTAY DIIiCTepi».

- MemCrt 12730.5-78(1994) «beronmap/sr cyra
TO3IMIITIKTI aHBIKTAY DJIICTEPI».

- MemCr 12730.0-78 — MemCr 12730.4-78
anicrepine coiikec 10x10x10 cm ynrinepaeri Oe-
TOHHBIH THIFBI3/IBIFBI aHBIKTAIIBI KeM JAereHne 6
YJIT1 CBIHAKTaH OTTI.

- COyJIe YIITLIePiH ChIHAY — KOMIIO3UIIHSITBIK a3K-
JIUHKEPIT YCaKYHTaKTaJIFaH [IEeMEHT KOHE OJapAblH
Herizinaeri 0eroHmapabiH Kpicy Oepikriri PSU-10,
PSU-50 sxene PSU-200 3epTxaHalblK, MpecTepinae
0,1 MIla/c xyKTeme >KbIITaMIBIFBIMEH JKYPTi3isI-
i, al IEMEeHT-KYM epiTiHjiciH Oyry ke3inge MU
-100 kypoutrbiceiHnarsl 40x40x160 MM yirinepne
JKYPTi3UIIi.

- KOMIIO3MIUSJIBIK a3KJIMHKEPJI YCaKYHTaK-
TaJFaH I[EMEHTTEP MEH KOXKbUIAPJbIH SPTYPJI KY-
pamIapbiH YHTaKTay YIIiH AHipMeHAep KOJTaHbLI-
nel: Mt -1, AxtuBatop — 4M xone CBM-3.

- MemCrt 12730.3 suicTtemMeci OOHBIHIIA CY/IBIH
CiHy1 >koHE OETOHHBIH KEYEKTUTITiHIH chTIaTTaMana-
PBI aHBIKTAJI/IBL.

[ICX-12 xypaJbIHBIH KOMETIMEH TYTKBIP MaTe-
pUaNIapIbIH YHTaKTHUTBIFBIH aHBIKTAY, COHJAi-aK
Fritsch Particle Sizer ANALYSETTE 22 xypbUiFbI-
CBIHJIAFbI OOBEKTIHI JIa3epIIiK TUCTIEPCHSIIAY DIIICi
apKBUTBl YHTAKTaJFaH MaTepHaIIapablH (paxiius-
JIBIK KYPaMbl aHBIKTAJIJIbI.
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3epTTey HOTHIKeIEPi KoHe TATKbLIAY

®Dochop KOKBICHI HETI3IETI KOMITO3HITHSITBIK
a3KJIMHKEPJII  YCaKYHTaKTaJFaH IIEMEHTTEPJCH
ayplp OETOHHApJAbIH OETOH KOCIACBHIH JalbIHIAY
ymria, M500 10 mopTiaaHAIIEMEHTI KOHE CYIepII-
nacTu(UKaTOp KOCBUIFAaH KapOOHATTHI-O0apuil Kall-
IBIKTapbl ipi TONBIKTHIpFRIT peringe CJI-11B-10
0ETOH apaJacTHIPFBIIIBIH KOJIIAH/IBL, KYM, IIEMEHT,
COJIaH KEeHIH CY/BIH KaXETTi MOJIIIePiH KOCy.

KapbOonat-0apuii KalaplKTapbl KOCBUIFAaH KOM-
TTO3UIVSUTBIK, TIAFBIH KIIMHKEPJIl ycaK YHTaKTalFaH
LIEMEHTTEPJICH XkKacaliFaH ayblp Oeronmap oinap [14-
(OK >19 cm) MapkachlHaH TOMEH €MeC KbIDKbIMa-
JIBI KOCTIAAp/IaH JalbIH A Ib.

Beron kocmacel MEH OCTOHHBIH KeJeci Kypbl-
JIBIC-TEXHUKAIBIK KACHETTEPl 3epTTeIi: KYMBIC
KaOUTeTTiIiT] (KOHYC MIeTiHaici OOWBIHIIA), THIFBI3-
IIBIK, aya TapTy, cy 0eiy koHe OCpIKTIK.

KapOoHaTTbI-0apuii KanabIKTapbl 0ap KOMIIO3H-
IUSUTBIK Q3KITMHKEPIIl YCaKYHTaKTal FaH eMEeHTTep-
JICH KacaJlFaH ayblp OCTOHAAPBIH KaCHETTEpl MEH
KypamJIapblH 3epTTey HOTHXKejepi | xkoHe 2-KecTe-
JIep/ie KeNTipiireH.

Kepin oTbhIpFaHbIHBI3AAN, 3-KECTEJACH KOHE
4-xecTe/leH KapOOHATTHI-0apuii KaJJbIKTaphl KO-
CBUTFAaH KOMITO3WIUSUTBIK INAFBIH KIMHKEPIl ycak
YHTaKTaJIFaH LEMEHTTEp HEri3iHeri ayblp OeTOH-
JApJBIH Kypambl OepikTiri OOWBIHIIA >KO0AJBIK
CHIHBITIKA (Mapkara) coikec kememi. No2 Kypambl
OEpiKTIK IeH Cy 0oy TaJlanTapblH KaHAFATTaHIbIP-
Maiapl, Oyn OeToHIarbl KapOOHATTHI-OapUil Kaj-
JIBIKTapbl KOCBUTFAH KOMITO3UIMSITBIK, a3KIHHKEPI
YCaKyHTaKTaJIFaH IEMEHTTEP/IIH a3 TYThIHbLIYbI-
MeH Tycingipineni. KapOonaTTel-Oapuil KasabIK-
Tapel 0ap KOMIIO3HUTTIK a3KIMHKEPN YCaKyHTaK-
TalFaH I[EMEHTTep/iH OolMayblHA OalIaHbICThI
JKOHE TOJTBIPFBIIITHIH a3 KaJbIHABIFBI OHBIH JOH-
Iepi apachIHAaFel YHKEIICTI apTThIpanbl, Oy OeTOH
KOCIIACBhIHBIH KYMBIC KaOUICTTUTITIHIH TOMEHICYI-
He okeneni. Kapbonartei-Oapuii KanasIKTapsl 0ap
KOMITO3HUTTIK a3KJIMHKEPJI YCaKyHTaKTaJlFaH IIe-
MEHTTEPIH KaXKETTI KO3FAJFBIIITHIFEIHA KOJI JKET-
Ki3y YIIiH CYZIBIH apThIK MOJILIEPIH KOCY KepeK, Ol
YaKBbIT ©T¢ KeJie OETOH KOCTIachIHAH OoJTiHe .

JKorapeima alTbUTFaHZap MpoIecTep Cy Ka-
KeTTinirinig(AB) TemeHneyiHe kapOOHATTHI-Oa-
puil KaJmbIKTaphl 0ap KOMITO3HMTTIK a3KJIHMHKEPIT
YCaKyHTAaKTaJIFAaH [EMEHTTePAIH TOYCIIUTIKICH
Jle pacTanajibl -TOpTIaHAIEMEHTTeri OeToHIapra
KaTBICTBl O€TOHIAp KOMMOZWIHMSIBIK a3KIMHKED
YCaKyHTaKTaJIFaH [IEMEHTTEP Il TYTBHIHY/IbIH apTybl-
MeH. beTOH KOCIMacChIHBIH JKYMBIC KaOUIETTUIITiHIH
JKOFapblIaybl OYII JKaFaaiiia TOMTBIPFBINI JT9HIEPI-



A.B. BarsipxaHoBa xoHe T.0.

HiH alfHaJIACBIHJAFbl Mailllay KaJbIHIBIFBIHBIH KO-
FapbUIaybIMEH KaMTaMachl3 eTijei, Oy KockIMIa
CY IIBIFBIHBIH KQKET €TIEHII.

TeMeH JBHEKEpJICHIeH OCTOHAApAbl OHIIPY
VIIiH KapOOHATTHI-0apwil KalABIKTaphl KOCHUIFAH

1-kecte — [TI500/10 >xoHe KapOOHATTHI-0apuiil KanabIKTapbIHEIH Kocnackl 6ap KAY1] Herizingeri 6eToHIapABIH KYPaMbl.

30-AYL[ xaxxeT, OHBIH IIBIFBIHBI AUTAPIIBIKTAN KO-
Fapbl 00181161, KapOOHATTHI-0ApU KAIIBIKTAPHI KO-
ceutral 50-AY 1] maiinananynan repi, 250 kr 6eToH-
JaFbl KapOOHATTHI-0apUil KAJABIKTaphl KOCHUIFaH
30-AYLl coHIBIKTaH TYTBIHY/IBI IEKTEYTE OOJaIbI.

LIeMEHT TeH TOTHIPFBILITAP/IBIH HIBIFBIHBI
Kypaw- . Kr/m?
JlapbIH TyTKbIp TYpI
Ne €MEHT cax (Kym) ipi C
t yeak (iky (KUBIPLIBIK Tac) y
M100 (B7,5)
1 11150010 200
190 880 1080
2 KapOOHaTTHI-0apuil KaIAbIKTapbIHBIH Kocmackl Oap KAYL] (KMBIPLIBIK TAC) 180
M200 (B15)
50010 1060 170
4 KapOOHATThI-0apuil KaJIBIKTapbIHBIH Kocmackl 0ap KAYT] 260 940 (KMBIPUIBIK TaC) 130
M300 (B22,5)
5 150010 172
280 850 1150
6 KapOOHaTTHI-0apuii KaIAbIKTapbIHBIH Kocmackl Oap KAY L] (KMBIPLIBIK TAC) 124
M550 (B40)
7 150010 1160 168
8 KapOOHATTHI-0apHil KaJIbIKTapbIHBIH Kocmackl 0ap KAYI] 390 780 (KUBIPIIBIK TacC) 123

2-kecte — KapOoHnarTei-Oapuii xanasikrapsl Kocburran KAYL] sxacanmraH ayblp OETOH KypaMAapbIHBIH KYPBUIBIC-TEXHUKAIIBIK,

KacHeTTepi
K Beton c Beronnsn kpicy Oepikriri, MITa
Kypat- | KoryeTsik Acy, KOCTIaChIHbIH Y JKBLITY-bLTFaJI/IbI- JKAChI, TOYJIK
JapAbIH | 16Ty, cy/l1 o Aya tapry, % | Geuy, Jy-BUIFaL achl, oy
No o % TBIFBI3/IBIFBI, KT/ 9 JNBIKTHI OHICYICH
M KeiiH 1 7 28
M100 (B7,5)
1 20,9 1,3 - 2345 6,8 0,5 5,9 2,5 5,9 11,5
2 19,3 1,1 9,9 2360 6,9 3,1 4,8 2,3 6,5 9,5
M200 (B15)
20,5 0,86 - 2335 5,5 0,2 13,7 5,0 19,1 26,4
4 19,8 0,63 18,8 2380 5.8 0,4 13,5 5,6 18,9 27,5
M300 (B22,5)
5 22,0 0,61 - 2320 53 HKOK, 16,5 8,9 22,0 324
6 20,5 0,53 27,9 2330 4,8 JKOK, 18,8 10,8 23,5 35,2
M550 (B40)
7 21,0 0,46 - 2400 3,5 HKOK, 34,0 20,6 | 41,8 51,5
8 24,8 0,35 26,8 2450 3,1 HKOK, 38,1 25,5 46,8 54,6
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3-kecte — KapOonarTsl-6apuii kanusikraps! Kocslran 30-KA Y] sxacanran ayslp O€TOHHBIH KypaMbl

Kypamzap- T . BeToH KOCIAaChIHBIH ThIFBI3BIFBILKI/M
YTKBIp TYp1 .
bt Ne LEMEHT | ycak (Kym) ipi (KUBIPLIBIK Tac) cy
M100 (B7,5)
KapOOoHaTTHI-0apuit
1 KaJAbIKTapbIHBIH 280 850 1150 127
Kocnacel 6ap KAYL]

4-kecte — KapOonarTsl-6apuii Kanasikrapsl KocsirFan 30-KAYI sxacanral aybslp O€TOH KypamIapbIHBIH KYPBUIBIC-TEXHUKAJIBIK,

KacuerTepi
Kypam- - AC BeToH Kocra- Aya v Gon BeronnbH kpicy Oepikriri, MITa
JTapIbIH o ’ Cc/ % ’ CBIHBIH TBIFbI3- TapTy, y% ¥ KBy -bLIFAIIBLIBIKTHI HKACHI, TOYIIK
Ne JIBIFBI, KI/M? % ’ OHICY/ICH KeiliH 1 | 7 | 78
M100 (B7,5)
1| 19 Josa| - | | 56 | 02 | 9,0 |38 69 | 125

OKCTIEPUMEHTTIK ACPEKTEP/Ii TalmaynaH Tajar
erinerin MemCr 10181-2000 (0,8 %) moHHEH acnaii-
TBIH, KYPaMbIHA KapOOHATTHI-0apuil KalIbIKTaphl
koceutrad 30-KA Y1 »xacasiran ayblp OCTOHHBIH Oe-
PIKTIri OOMBIHIIA KOOANBIK MapKara COHKec Keyeai
XKOHE cy 06JIyMEH CUaTTalaThIHBIH KOpyre 00Jaibl.

BeroH Kocmackl YIIiH YTKBIPIBIKTBIH CAaKTaTyhl
MaHpBI3bl cunarrama Oosbi Tadbuiaabl. COHIBIK-
TaH /1a 613 TKIPUOETiK KYMbICTa OEPIiKTITi OOMBIH-
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ma M300 (B22,5) mapkansl KapOOHATThI-Oapwuii
KanapikTapel kKocmacbiMeH 30-KAYI[ xacanran
aybpIp OETOH MBICAJIBIHA YTKBIPJIBIKTHIH CaKTaTybIH
OarayiaJiblK. 2-CypeTTe SKCIHEPUMEHTTIK ChIHAKTAp-
JIbIH HOTHKEJIEPl KeATIpireH.

2-cyperte Oeton KocmackiHbIH 30-KAYI] xoc-
MachI3 KOHE KapOOHATThI-0apHuil KaJAbIKTaphl KOC-
naceiMeH 30-KA Y] cakranysl ic )Ky3iHJE epeKie-
JIeHOeH 1.

A

15

. I

s

KoHycThIH mmeryi, cM

10 20

& 30 - KAY¥I] KocmaceIs

30 40 50

VaKgIT, MIH

o 30 - KAYIT KBK xocmaceiMeH

2-cypet — beton kocnackiHBIH 30-KA Y1l KO3FaIFBIITHIFBIH KOCIACHI3
JKOHE KapOOHATTHI-0apHii KaIABIKTaphl KOCACHIMEH CaKTay

KopbIThIHABI
Ocpinaiima, 91e0U JEPeKTep MEH NaTeHTTIK

i3neynepai Tangay gochop KoHe TOMHA KOXKbIIap
MEH KypaMblHIa KapOOHAThI 0ap KaJIIBIKTaPBIHBIH
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KYPBLIBIC MaTepHajiapbl O©HEPKOCIOiHIe OaFa yKeT-
rec IUKi3aT eKeHiH KepceTerdi. AJaiiga KypbuUIbC
MaTepuaiapbl TEXHOJOTHACHIHAA TEXHOTEHIIIK
KaJIIBIKTap bl KOJIaHy KoJIeMi oIl KETKUTIKTI TeH-
reiige emec. by yikeH 3HEprusi MEH pecypce IbI-



A.B. BatsipxanoBa xoHe T.0.

FBIHJIAPBIMEH KOHE TaIllllbl KaTal OCJICEHIUIITIH
KOJI/IaHy JKOHE aBTOKJIAB TEXHOIJIOTHSCHIH KOJIIaHy-
MeH OainanbIcTl. OCbIFaH OaillaHBICTBI KYPBUIBIC
MaTepUaNIapblH OHAIPYJe TEXHOTCHIIK KaJJbIK-
Tapapl (KapOOHATTHI-0apWi KaJIABIKTaphl) Taiima-
JIaHy, OJIAPJIbIH HETI31H/Ie KOMIIO3HUIIMSIIBIK [IEMEHT
JKOHE OCTOH ay TeXHOJIOTHSCHIH JKacay KaxerT.

I'panynmoMeTpusTbIK  Tajmay oficiMeH KapOo-
HATTHI-0apHii KaJJIBIKTAPBIHBIH HETI3rT MOJIYJIIIK
Memmiepi 25-85 MKM JI9HIEPICH TYPATHIH/IBIFBI
aHbpIKTaNAbl. COHABIKTaH KaJIBIKTAPIbl TEXHOIO-
THSUTBIK TIPOIECTEH KOCBHIMINA YHTAKTAyJbl aJIbIIl
TacTayra 0omapbl.

Taburn jx0HE TEXHOTCHIIK TONTHIPFBIIITAPAAH
JKacallFaH a3KJIMHKEPJl YCaKyHTAaKTaJlFaH LEMEHT
HETi3iH/Ie allbIHFaH OCTOHAAPABIH IMaljalaHy CH-
rmaTTamaiaapbl MeH OepiKTiri 3epTTEIIi.

Kazakcranna MeTautyprusuibik, sxoHe (dochop
KOXbIJIApbIHAH 0acKa IIEMEHT KOCIaJapbIHBIH KEeH
CHEKTPiH KOJIIaHy TOXIprOeci )KOK eKeHiH aTar oT-
KeH jkeH. COHbIMEH Oipre >KOFapbl THIMI, YHEM/I

KOMITO3UIIMSUTBIK, TIEMEHTTEP OHJIPICIiH YHBbIM/AC-
TBHIPY VIIIiH MIAKi3aT KOPIAPHI KETKUTIKTI.

Kypbuibic MarepuaniapbslH eHIipyne Kapoo-
HATTHI-0apUil KaJJBIKTApPbIH TaianaHy KeJemeri
KEH ayKbIM/IbI OOJIBIN TaObUTa bl AJlaiia, oJapIblH
HETi31H/Ier KOMIA3UTTIK EMEHTTeP MEH OJiapjaH
OeToHIap anmy eHAipiciHAeri THIMAUITIH pacTai-
TBIH FBUIBIMH 3€PTTEYJIEP/iH KeJIeMi >KeTKUTIKCi3,
TYTKBIP 3aTTaplblH OCBl TYpiHE 3epTTey KYpTrizy
KOKETTUIriH Tyasipasl. JKoFapbina KepceTuIreH
MOCeJIeNep JKYMBICTBIH OPBIH/IAYy MaKCAThIH aHBIK-
TaJIbl.

KapOonart-0apuii KaJIbIKTaphl YHTAKTay Ke-
3iHAe [EMEHT KOCIMAaChl pPeTiHjAe MaianiaHny KOM-
NO3UIHSIIBIK, [IEMEHTTEPA1 IIbIFApyFa TAOUFU I~
Ki3aTTBIH €/19yip MOJIIEpiH YHeMACHA1, KoiMamap
MCEH YHIHIUTep i KYTIIT yCTayFa apHaIFaH KaIIbIK-
Taplbl TachIMajJiay >KOHE CaKTay IIBIFBIHIAAPBIH
aszaiTajibl, KOpIIaFaH OPTaHBIH JIACTAHYBIH a3aii-
Tambl XOHE OHIPICPIIH SKOJOTHSIBIK >KaFIalbIH
KaKcapTabl.
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XUMUSAADBIK 3ATTAP KELUEHIMEH
Af3AHbIH YAAHYbI KE3IHAE OPTAHU3MAETI
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C. Kymapoekyasr"™ * , 7K. KajesoBa'

Kasipri TaHaa AeHCayAblKTbl 6Garasay OHAIPICTIK (DaKTOPAApAbIH TEPIC 8CepiHiH bIKMaAbiHaH
ar3aHblH epTe e3repicTepAeri KyriH aHbIKTayFa FbIAbIMU TOCIAAEPAI ©3IpAEYAI TaAam eTeAi.

Enbex apekeTi Ke3iHAE aF3aHblH, (PYHKUMOHAAABIK, >KaFAAMblHA, €H AAAbIMEH, OPTAAbIK, >KYMKe
JKYMECIHIH peTTeyLli cepiHeH peTTey MexaHU3MAEPIHIH (OKyMKe, 'yMOpPaAbAbI, 3aT aAMacy) LUMEAEHICYiH
TYAbIPaTbIH eHOeK MnpoueciHiH, akTopAaapbl acep eTeTiHi 6eAriai. MepmeHTaTUBTI OGEACEHAIAIKTI
peTTey MexXaHM3MAEPIH 3epTTey Tipi OpraHM3MAEpPAEri METaOOAMKAABIK, MPOLIECTEPAI XKOHE OAAPAbIH,
KOpLUaraH opTa akTopAapbiHa GENIMAEAY MEXAHM3MAEPIH 3epTTEeYAEri MaHbI3Abl MIHAETTEPAIH bipi
6O0AbIN TabbIAAADI.

DepMeHTTEpP BTe XKOFapbl TUIMAIAIK NEH epekLueAikke ne. Opbip Tipi >Kacylasa CbipTTaH KeAETiH
KOPEKTiK 3aTTapAblH blAbIPaYbl MEH TOTbIFYbIH XY3€re acblpaTbiH XY3AereH GBUOXMMUSABIK peakLmsiAap
Y3AIKCi3 XYpeAi, HOTUXKEeCIHAE OpraHMKaAbIK, 3aTTapAbl TYPAEHAIPY (CMHTE3AeY) YLiH 3Heprus namaa
6OAAAbI KEHE KaTaAM3aTOPAApP CUSKTbl (DEPMEHTTED OCbIHAAN BMOXMMUSIABIK, PEAKLIMSAAPAbIH >KbIAAAM
>KYPYiH KamTamacbi3 eTeai. Opbip (hepMEHT MOAEKYAACbl MMHYTbIHA OipHelle MbiHHAH GipHelue
MMAAMOHFA AEMiH onepaums acamAbl, aA epMeHT cybCTpaTrneH 8pPEeKEeTTEeCin, OHbIH, e3repyiH
Te3AEeTeAl, CanaAblK, >XaFblHaH AQ, CAHABIK, XXaFbIHAH AQ ©3repicCi3 KaAaAbl.

OCKEMEeH TUTaH — MarHuili KOMOMHATbIHbIH HErisri LexTapblHAQ XWUMMSIAbIK, 3aTTap KeLUeHiHiH
3KCMEPUMEHTTIK >KaHyapAap ar3acblHbliH OMOXUMUSABIK, MEXaHW3MiHe, aTan anTKaHAa (PepMeHTTIK
GeniHre acepiH 3epTTey XXYPrisiaai. IkcnepumenTte «Wister» AMHUSICBIHBIH, >KbIHBICTbIK, XKETIAreH
aK, ereykympbikTapbl nanaasaHbiasbl. DepmeHT npodumai  KepceTkiwTepiHiH e3repyiH 6Garasay
YWiH ramma -TAyTaMMATpaHcdepasa, acnapratammTpaHcdgepasa,  AaHMHaMMHOTpaHcdepasa,
KpeaTMHWH(pOCHOKMHA3A, AAKTaTAErMA-pOreHasa, XOAMHICTepasa, CIATIAI dpoccaTasa xaHe asbda
— amMmaasa 6eACeHAIAITT aHbIKTaAAbl. XKypri3iAreH 3KCNepuMeHT HOTMXKECIHAE XAOP, CYTEri XAOPWAI,
TUTAH TeTpaxAopuai, docreH, marHuin anxaopuai cnakTbl N21, N22 >xkeHe N23 uextapaarbl YAbl
3aTTap KeLeHiHiH 9CepiHeH 3KCMEPUMEHTTIK >KaHyapAap OPraHM3MiHiH (PepMeHTTIK MapTebeciHiH,
KepCeTKilLuTepiHAE e3repicTep aHblKTaAAbl. AHbIKTaAFaH e3repictep epMeHTTepAiH 6eAceHAiAiriHe
>)koHe Oayblp TiHIHAEr OMOCMHTE3re acep eTeTiH XMMMSABIK 3aTTap KelleHiHiH ocepiHeH 6GOAaTbiH
CUSIKTbI.

Ty¥in ce3aep: hepMeHTTIK MPOgKMAb, TOXKIPUOEAIK >KaHyapAap, XMMUSIAbIK, 3aTTap KeLleHi.

K.Zh. Dakieva', G.Y. Saspugayeva?, Zh.B. Tussupova?,
S. Kumarbekuly', G.Zh. Kalelova'
Sarsen Amanzholov East Kazakhstan University, Ust-Kamenogorsk, Kazakhstan

2L-.N. Gumilyov Eurasian National University, Astana, Kazakhstan
“e-mail: sanat_kv@mail.ru

The role of biochemical mechanisms in the body
in intoxication with complex chemicals

Assessment of health at the present stage urgently requires the development of scientific approaches
to identify early changes in the state of the organism under the influence of negative effects of produc-
tion factors.

It is known that the functional state of the organism at work is influenced primarily by factors of
the work process that cause tension of regulatory mechanisms (nervous, humoral, metabolic) under the
regulatory influence of the CNS. The study of mechanisms of regulation of enzymatic activity is one of
the most important tasks in the study of metabolic processes in living organisms and in the mechanisms
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K.K. [lakuesa xoaHe T.0.

Enzymes are characterised by extremely high efficiency and specificity. In every living cell hundreds
of biochemical reactions are taking place continuously carrying out decomposition and oxidation of nu-
trients coming from outside, as a result of which energy is generated for the transformation (synthesis) of
organic substances, and enzymes are catalysing the rapid progress of these biochemical reactions. Each
enzyme molecule performs several thousand to several million operations per minute, while the enzyme
reacts with the substrate and accelerates its transformation and remains unchanged, both qualitatively
and quantitatively.

The study of the influence of a complex of chemicals on the biochemical mechanism of the body
of experimental animals, namely, on the enzyme profile, was carried out in the main workshops of Ust-
Kamenogorsk Titanium-Magnesium Combine. In the experiment were used sexually mature white rats
line “Wister”. The activity of gamma-glutamyltransferase, aspartate-transferase, alanine aminotransfer-
ase, creatinine phosphokinase, lactate dehydrogenase, cholinesterase, alkaline phosphatase and alpha-
amylase was determined to evaluate the changes in the enzyme profile. As a result of the experiment
during exposure to a complex of toxic substances in workshops No1, No2, and No3, such as chlorine,
hydrogen chloride, tetrachloride, phosgene, magnesium dichloride, changes in the enzyme status of the
body of experimental animals were revealed. The revealed changes, apparently, are caused by influence
of a complex of chemical substances influencing enzyme activity and biosynthesis in liver tissue.

Key words: enzyme profile, experimental animals, complex chemicals.

K.>K. Aakuesa', I'.E. Cacnyraesa?, XX.b. Tycynosa?,
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PoAb OMOXMMMUYECKMX ME€XaHU3MOB B OopraHusme
NMPU UHTOKCUKALLUHU KOMINMAEKCOM XMMHUYECKUX BeLLLeCTB

OueHKa 3A0pOBbSI HA COBPEMEHHOM 3Tare HacToSTeAbHO TpebyeT pa3paboTkM HAyUHbIX MOAXO-
AOB K BbIIBAEHMIO PAHHUX M3MEHEHMIN COCTOIHNS OPraHM3mMa NnoA BAUSHUEM HEraTUBHbIX MOCAEACTBUM
NMPOM3BOACTBEHHbIX (DaKTOPOB.

M3BeCTHO, YTO Ha (PYHKLMOHAABHOE COCTOSIHME OpraHmM3mMa Npu TPYAOBOM AESTEAbHOCTWM OKa3bl-
BAIOT BAMSIHWE, B MEPBYIO 04YepeAb PaKTOPbl TPYAOBOrO MPOLECCA, KOTOPbIE BbI3bIBAIOT HaMps>keHne
PEryAsiTOpPHbIX MEXaHN3MOB (HEPBHbIE, T'yMOPaAbHble, MeETabOAMYECKME) MOA PEFYAVPYIOLLMM BAMSIHU-
em LIHC. MccaepoBarme MexaHN3MOB peryAsumm hepMeHTaTMBHOM aKTUBHOCTM OAHA M3 BAXKHEMLLIMX
3aAa4 B M3yUYeHMM 0OMEHHbIX MPOLLECCOB B >KMBbIX OpraHM3Max M B MexaHM3max Mx apantaumm K gak-
TOpam OKpy>KatoLen CpeAbl.

DepMeHTbI OTAMYAIOTCS YPe3BbIYANHO BbICOKOM 3(h(PEKTUBHOCTBIO M CNeLMUUHOCTbIO. B KaXkaoM
XKMBOW KAETKE HErpepbIBHO MPOUCXOAST COTHM BUOXMMMYECKMX PEakLMM, OCYLLECTBASIIOLMX pacraA,
M OKMCAEHME MOCTYNAIoLMX U3BHE NMUTaTEAbHbIX BELLECTB, B PE3yAbTaTe KOTOPbIX 06pa3yeTcst aHeprus
AAS MpeBpaLLeHnst (CMHTE3a) OpraHMYecKrX BELLECTB M (hEPMEHTbI, Kak KaTaAmM3aTopbl, obecrnedmsatoT
ObICTPOE NMpoTeKaHue Takux OGUOXMMMUECKMX peakumi. Kaxkaas MoAekyAaa hepMeHTa OCyLLEeCTBASIET
OT HECKOABKMX TbICAY AO HECKOAbKMX MUAAMOHOB OMepauunin B MUHYTY, NPy 3TOM (DEPMEHT, pearmpys
€ cybCcTpaToM 1 yCKOpsisl ero npeBpalleHre, 0CTaeTcsl HEM3MEHHbIM, Kak Ka4eCTBEHHO, TaK U KOAMYe-
CTBEHHO.

M3yyeHne BAMSIHUS KOMIAEKCA XMMMUYECKMX BELLECTB Ha GMOXMMMUECKMIT MEXaHM3M OpraHu3ma
3KCMEePUMEHTAAbHbIX XXMBOTHbIX, @ UMEHHO HA (DEPMEHTHbBIN NPOMUAb, MPOBOAMAN B OCHOBHbIX Liexax
Ycrb-KaMeHoropckoro TMTaHo — MarHMeBoro KomMbuHata. B akcrepumeHTe MCnoAb30BaHbl MOAOBO3-
peable 6eAble KpbiCbl AMHMK «Wisters. AAS OLLEHKM M3MEHeHWi nokasaTeAen (hepMeHTHOro NporAs
ONPeAEASIAM aKTMBHOCTb FaMma — FAYTaMUMATPaHcepasbl, acnapTatamMmTpaHcdepasbl, aAaHMHAMWMHO-
TpaHcepasbl, KpeaTMHMHPOCHOKMHA3bI, AAKTATAEMMAPOreHasbl, XOAMH3CTePasbl, LEeAOYHOM hocda-
Tasbl M aAba — ammAasbl. B pesyAbTaTe NPOBEAEHHOrO 3KCNEPUMEHTA NP BO3AENCTBUM KOMIMAEKCA
TOoKCMueckmx BelwecTs B Lexax N21, N22, n N23, Takmx KaK XAOP, XAOPUCTbI BOAOPOA, HYETbIPEXXAOPU-
CTbIil TUTaH, POCreH, ABYXAOPUCTbIA MarHWi, ObIAW BbISIBAEHbI M3MEHEHWS MoKa3aTeAel (hepMeHTHO-
ro crtaTyca opraHvMama 3KCMepUMEHTAAbHbBIX XMBOTHbIX. BbiIIBAEHHbIE M3MEHEHMS, MO-BUAMMOMY, 06-
YCAOBAEHbI BO3AENCTBMEM KOMMAEKCA XMMUUYECKMX BELLLECTB, BAUSIIOLLMX HA aKTUBHOCTb (DEPMEHTOB 1
O6MOCHHTE3 B TKAHW NeYeHu.

KatoueBble caoBa: pepMeHTHbIN NPOMUAL, SKCMEPUMEHTAAbHbIE >KMBOTHbIE, KOMMAEKC XMMMye-
CKMX BeLLeCTB.
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Kipicne

JleHi cay amamuap MEH jKaHyapiapla roMeoc-
Ta3/bIH TYPAaKTBUIBIFBI AaCCUMIJIALMS MpoLecTepi,
SIFHM METa0OJNUTTEPiH bIAbIpaybl MEH CHHTE3I,
neHe (YHKIUSCHIHBIH CHIPTKBI KOHE iIIKI OpPTaHBIH
YHEMi e3repin OTBIpaThIH JKaFAaiapblHa MUHYT
caifblH OeiiMJIeNyiHiH HeTi3iH KypaWTBIH Kacyla
AJIEMEHTTEPIHIH JKETUTyl MEH Jerpajanusichl Ipo-
HecTepi apachIHIaFBl TEHJIECTIPUITeH KYHMeH KaM-
tamachI3 etitetini Oenrim [1, 2, 3]. byn xarnaiiza
TOMEOCTAa3/IbIH TYPaKTHUIBIFBI aHTaTOHUCTIK PETTEY
XoHe (DYHKIMSUIAp.Ibl KalTanay MeXaHU3MepIMEH,
JKacyIIanap/IbH O YHKIMOHAIABUTBIFBIMEH
TIHAIK KYPBUIBIMAAPIBIH PEKOMOMHAIMSIIBIK TYP-
JIeHyIMeH KaMTaMachI3 etineni [4, 5, 6].

OHTIPICTIK cTpece, Ke3 KeIreH 0acKa CHSIKTHI,
OpTaHW3MHIH TYPaKTBUIBIFBIH apTTHIPYFa jKOHE TO-
MEOCTa3/Ibl JKOHE OpraHAap MEH >KyHenepliH Ka-
JBIITHI KYMBICBIH CaKTay YIIH KaKeTTi SHEeprus
pecypcTapelH KYMBULIBIpYFa OaFbITTalFaH JICHE
MeH MeTa0OIM3MHIH (hPU3HOIOTHSIIBIK, (PYHKIIHSIIA-
PBIH KaiiTa Kypyas! TyAsIpaasl [7, 8, 9].

depMeHTAaTUBTI OEJICEHIUTIKTI peTrTey Mexa-
HU3MJICPIH 3epTTey Tipi OpraHu3Maepaeri Merabdo-
JMKAJIBIK MPOLECTEpAl 3epTTeyAeTi MaHbI3Ibl MiH-
JETTep/IiH Oipi OOJIBIT TaObLIA b,

depMeHTTEp OTE KOFaphl THIMJILUIIK MEH epek-
HIeJIiKKe ue. OpOip Tipi Kacylaia ChIpTTaH KEJICTIH
KOPEKTIK 3aTTap/bIH BIIbIpaybl MEH TOTBHIFYBIH KY-
3ere achIpaThlH JKY3/lereH OMOXMMUSUIIBIK PeaKIysi-
Jap Y3MIKCi3 Kypemi, HOTIKECIHIEe OpTaHWUKaJIbIK
3aTTapAbl TYPJACHIIpY (CHHTE3ey) YUIH SHeprus
naiiza 0oaabl )KOHE KaTalu3aTopiap CHIKTH dep-
MEHTTEp OMOXMMUSUIBIK, PEaKUUsIIapIbIH SKbULIAM
KYPYIH KaMTaMachl3 eTejli. Opoip ¢pepMeHT Mole-
KyJIachl MUHYTBIHA OipHele MbIHHaH OipHeIIe MUI-
JIMOHFA JISHIH KBI3MET Kacaupl, epMeHT cyOCT-
paTIeH OpEeKEeTTeCIN, OHBIH ©3repyiH Te3JeTe/i,
camaJblK JKaFblHaH J1a, CaHIBIK JKaFbIHAH Ja e3re-
picci3 kanazsi [10, 11, 12].

depMeHTTEp/IiH KYMBIC iCTey MEXaHH3Mi epek-
mie: JIeHe jKacyllachlHAarbl opOip omepamusHbl
Keke hepMeHT opbIiHaaliabl. DepMeHTTep TONTaphl
OMOXUMHUSIIBIK KaTallu3aTop KOHBeHepiHiH Oip Ty-
piH Kypainel op0ip ¢hepMeHT MOJIEKYIIaIbIK Malllu-
HaHBIH Oip Typi 00JIbINT TaObLIA Bl DEPMEHTTEPIH
JKYMBIC TIPHHIMII Ka3ipri 3aMaHFbl TEXHWKaHBIH
HETI31HAE CEKUIJl aBTOMATTAHJIBIPbIIFAH CHUSKTHI.
DepMeHTTIH 8cep €Ty MEeXaHW3Mi-OJI ©3iHiH CyO-
CTpaThIH TAaHH[BI, OHBI OCKITEl JKOHE (EPMEHTTIK
aKybI3 MOJIEKYJIaCBIHBIH MOJICKYJIAJBIK KYPBUTBIMBI-
Ha JKOHE OCBl aKybI3[[aFbl aMHHKBIIIKBUIIAPBIHBIH
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Oenrini Oip opHanacybiHa OaillaHBICTBI OHBIH ©3Te-
pyin te3gereni[ 13, 14, 15].

ByriHri TaHma )KYMBIC iCTEUTIH XaJIbIKTBIH JICH-
CayJIBIFBIH CaKTay TYPAKTHI QJICYMETTiK-DKOHOMH-
KaJIbIK JaMyJIbIH MaHBI3[bl (aKTOPbl OOJBIN TaObI-
Jaael, Oy JKYMBICHIBIFA O€JICeHII €HOeK KhI3METi
mporiecine e, OyKiix eMip IpoIeciHe e canayat-
ThI )XKOHE OHIM1 OMip cypyre MyMKiHAIK Oepeni[16,
17, 18].

Tutan TeTpaxyJoOpuIiH OHIIPETiH NEeXiHiH XY-
MBICHIBUIAPBIHA JKOFAPFBl THIHBIC Ay KOJIapbl-
HBIH, OpPOHXOIYJIBMOHAJB/BI AaINMapaTTblH JKOHE
JKYHWKe OJKYHEeCiHiH JKui 3aKbpIMJaHybl Oalikaia-
nme1[19, 20, 21]. XKXyMbIcmbIapAslH alTapiabIKTail
JKYMBIC OTiNII Ke3iHae WHOUIbTpalUsIaHraH Taj-
NIBIKTBI ©3TePICTep aHBIKTANaJbl. THTAH METaJlIbl
MEH OHBIH IMOKCHJIHIH IIAaHbIHA YIIBIpaFaH Ke3-
IIe DHIIO — XOHE nepuOponxutrTep Oaikamasl. Co-
3bUIMAaJTBl [IaH OPOHXMTIHIH aFbIMbI aHKBIH THIHBIC
aly O KETKUTIKCI3IITiHIH KYOBIIBICTApbIMEH KaTap
Kypai. I'uneprpodusinblKk pUHUTTEp MEH cyOaTpo-
¢usBIK (apUHTUTTEp TETPAXJIOPUATI THTAH MEH
OHBIH JAMOKCHJI OHIMJEpPiHiH ©CepiHeH aHBIKTaja-
nel. TUTaH TETPAxJIOPUIIH aly MEXiHiH KYMBICIIBI-
JIapBIHBIH apachblHa KOFAPFbl THIHBIC ally KOJga-
PBIHBIH 3aKbIMJAHYbIHAH, MIBIKKAH YJIbl Ta3aapaaH
OpOHXHMTIEH 3apjam MHICTeTiH agaMiap TaObUIIHI.
Tutan TeTpaxJOpHIIHIH YIbI Ta3IapbIHBIH JKOHE
OHBIH TUAPOJIN3 OHIMAEPIHIH, XJIOPAIH KOHE TUTAH
MMOKCUIIHIH, TATAH METAJIT IIIAHBIHBIH OCEP1 TUTAH
OHJIIPICIHIH TEXHOJOTHSUIBIK MPOLECIH KoHE eHOCK
JKaFIallapblH CaHUTAPJIBIK-TUTHECHAIIBIK, 3epPTTEY-
JIepJii 3epTTey Ke3iHae aHbIKTaIb [22, 23].

FouteiMu omebuerTepaie MarHuid, TUTaH OHIII-
PICiHIH 3USHIIBI KOMIIOHEHTTEPIHIH JKOHE OJNap.IbIH
KOCBUTBICTAPBIHBIH aF3aFa ocepi Typasbl MOJIiMeT-
TEp KOPBI a3 MoJIIIepAe Ke3aece]i.

OcbIran 0aitIaHBICTBI OCHI JKYMBICTBIH MaKCaTh
TUTaH — MarHuid KOMOMHATBIHBIH HET13T1 LeXTapbl-
HBIH XUMISUTBIK 3aTTap KEMICHIHIH 9CepiHeH dKCITe-
PUMEHTTIK aHyapJyap/blH epMEeHTaTUBTI OenceH-
JIUTITIH 3epTTey OOJIBI TaObUTAIbI.

MarepuaJijzap MeH dicTep

VeI Ta3zgap MeH IIaH KemeHiHIH (TUTaH JUOK-
CUAl a’3p030Jbl, TUTAH METAJIBIHBIH IIaHBI, TET-
PaxJIOPUITI TUTAH KOHE OHBIH THIPOJIN3 OHIMIEPI,
coHJai-aK XJiop MeH (DOCTeH) 9CcepiHeH JAaMUTBIH
KaHyapiap ar3achlHJarbl MaTOJNOTHSUIIBIK ©3repic-
TEpIiH CUNATBIH HAKThUIAy MaKcaTbIHAA TUTaH-
MarHuii eHAIpiCi JKarmalbIHAa TiKeJIeH JKCIepH-
MEHTTIK 3epTTeyep xKyprizingi. byn tocin, 0i3nin
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KO3KapachIMbI3 OOWBIHINA, THICTI KIWHUKAIBIK
KOHE KCTIEPUMEHTTIK Mapayjienbaepal OapbIHia
TOJIBIK JKYPri3yre MYMKIiHIiK OepeTiH eH THiMIi
OKCTIIEPUMEHTTIK MOJENbAI kacair amamel. CoH-
JBIKTaH SKCIEPUMEHTTIK skanyapiapasl «OTMK»
AK-HBIH yII HEri3Ti 1eXsIHbH (1, 2 koHe 3 mex-
Tapsl) aymMarblHa opHanacTeIpabl. XKanyapnaap 25-
26 6acTaH TYpaTBIH apHANBI JKacaIFaH TOPJIAp.IBIH
OpKalchIChlHA OPHANACTBHIPBUIABI, OJIap aJlaMHBIH
TBIHBIC aJy NEHreWiHae OpHATBHULABL. Tokipube-
nik OakpUIayFa apHaiFaH kanyapiap (28 xaHyap)
KOMOWHAT ayMarblHAAa YCTalabl, Oipak omap 0e-
JIEK, Ta3a, JKaKChl JKeJIAETUIETIH 0O0IMene HETI3rl
OHJIIpiC MeXTapbIHAH €10Yyip KAIIBIKTHIKTA OOJIHI.
Bbakpinay TOOBIHIAFHI )KaHyapiap SKCIEPUMEHTTIK
KaHyapJiapMeH Oipmei mepsiMae coubuinbl (2, 4
>)koHe 12 amTa).

TpaHncamMuHIEHY TPOIECTEPiH, apayblK ajiMa-
CYJIBIH HETI3T1 PeJliH KOHEe aMUHKBIIIKbUIAPbIHBIH
CHHTE3IH CHUMAaTTay YIIH- raMMa-TIIyTaMUJITpaHC-
¢depaza (I'TTD), Kyneranek xoHe Jumor (1996)
oJ1icl OOMBIHIIA AHBIKTAIEI.

Acnapraramunorpancgepaza (AcAT) xone
ananmHamMuHOTpaHchepasza (AnAT) Oencenmimiri
“Jlaxema” (pUPMAacCBIHBIH pEareHTTEP XUBIHTHIFBIH
Konmana oteIphin, “Cobas-integra”400 plus aBTo-
MaTThl OMOXVMHMSIIBIK, aHAIN3aTOpbIHIA PaliTman-
Openkenpain (1957) OipiznenaipiiareH oaiciMeH
AHBIKTAJIIBI.

I'ereporenni ¢pepMeHTTEpAIH iIIIHEH KpeaTHH-
¢dochokunazanbiy (KDOK) Oencenmimiri [lerposa
T.A. xoHe OipieckeH aBTopmapasiH (1989) amici-
MEH aHBIKTaJIJIBI.

JlakTaTThIH NUpyBaTKa alHAIYBIHBIH KAWUTBIM-
JIbl PEAKLMSICHIH KaTaJIU3ACHTIH IIMKOIU3 (hepMeH-
Ti maktaraeruaporenasa (JIJII') exeni 6enrimi. JIAT
oencenainiri Cesen meHToBapekrin (1955) smici
OOMBIHIIIA ABTOMATTHI OMOXUMHUSITBIK aHATHN3aTOP I
AHBIKTAJIIBI.

ABTOMATTBl OHOXWUMIUSUTBIK, ~aHATU3ATOPIAFbI
[UTOILIa3MAalIbIK TeTEePOTreH/ I XomHAcTepas3a (X0D)
(depmenTiHiH OenceHainirin anpikTay Xyapro, Be-
cuHuK xoHe [lonmep MoandukanusceiHIarsl Xec-
TepuH dicimen xyprizinai (1949).

Kan capsicybingarsl cintini ¢ocdaraza (CD)
oencenninmirin  becceit, Jloypu, bpok omicimen
AHBIKTAJIIBI.

Annda — aMua3aHblH aHBIKTaAMAachl (0-aMHIa-
3a) — MmoJIMcaxapuATepi JeKCTPUHIAEP MEH MajbTO-
3ara Jeiin piapIpaTateiH hepment. Kapaseit amici
OofibHIIA XYprizinai (1968).

AJNBIHFAaH MOIIMETTEpre CTaTHCTHKAIBIK Taj-
nay Pe6posa O.10. aaici Ooiibiama xyprizingi [23].

HaTmlceﬂep /KoHE TAJIKbLIIAy

Nel, 2 sxoHe 3 mextapjblH ayMarbiHaa OOJIFaH
’KaHyapiapnaa o-amunaza, ['TTO, JIAT, CD, X3,
K®K, AcAT, AnAT 6encenmimir aHbIKTaI/IbL.

Ne 1 mexThIH xaHyapiapblHaH aNBIHFAH JIEPEK-
TEpJli TAJIay O-aMHJIa3aHbIH OCJICSH/IUTIr 3KCIIePH-
MEHTTIH 4-11 anTaceiHaH Oactam 250%-ra 12+1,2,
p<0,001 nmeiiin 4,7+1,0 Mr(c-1) GakpIIayMeH cajbic-
THIPFaH/Ia )KOFAPbUTaFaHbIH aHBIKTABI.

OKCrepuMeHTTIH 12 anTachlHaH KEHIH O-aMH-
naza Oencenaimiri 200%-ra 8,1+1,3, p<0,01 neitin
ecti.byn ¢depmeHTTiH OenceHauniri yHKb Oe3iHiH
KBI3METIH CUITATTANTHIH CHSIKTHI.

No2 1exTta o-aMmiIa3a KaHBIHBIH O€JICEHIUTIr
4 anTanmelK Ke3eHHEH Oactam 25%-fa, Oakpliayra
kapcsr 5,9+1,6 mr(C-n) — 4,7+1,0 nefiin ecti. 12 an-
TajaH Kelid o-amrmiasza oexcenairiri 200%-ra ocTi.
Ne3 nexra a-amunaszansly Oencenmimri 12 antagan
keifin Fana 200% — ra ecTi (p<0,01).

Nel uexrarpl [TT® Gencenairiri ek 12 amnra-
ne1K, Mep3imre 50%-ra 1921+15,0 am (c-), p<0,01
neitin Temengeni. Ne2 riexra 2 amnTajiblK Mep3iM-
ne QepmenT Oencenmimirinig 54,6%-ra 6904+60,0
(p<0,001) neitin TeMeHnmey ypaici OadKaizbl, an
Ne3 mexrta ocwl Mep3imae (2 anra) ¢pepMEeHTATHBTI
oencenainiktiy 120%-ra 1670+£50 (p<0,01) neidin,
B 4 anrtanbik Mep3iMm 130%-man 1710+39-ra neitin
(p<0,001).

Ne 1 nexrarbel JIJII" 6encenminiri 2 anragaH Keiin
32%-ra 7,2+0,51 KAT/n neitin ecti, p<0,01, conan
Keifin 4 xoHe 12 anTanaH keiliH-pepmeHT OenceH-
nunirigig 19 sxoHe 26% TOMEHAEreH! aHBIKTAIIbI
p<0,01 xone p<0,001 4,2+0,21 xone 3,6+0,23
KAT/n neitin. bakputay ToObiHIA Oy miamaiap
5,46+0,69, 5,21+0,34 xone 4,9+0,36 coiikec Kemi.
Ne2 nexrta depment Oencenautirinig 6,8+0,28-ncH
Oiprinaen apTysl Oaikaner; 7,6+0,32-nen §,0+0,18
KAT/n-re neiiin Oaxpuiay mamaniapbiHaH 24, 46
xoHe 63% xoraper (5,46+0,69; 5,21+0,34 sxoHe
4,9+0,36 KAT/m). Ne3 mnexrta JIJII' Gencenmimiri
4 amrara Kapair 17%-ra, p<0,05 6,1+0,3-xe neitin
sxkone 18%-ra-12 antara, 5,8+0,22-re, p<0,01-re ne-
tin ecti. JIJI" Oencenminiri 6aysipna, atam aiTKaH-
Jla TIMKOJIM3 TPOLIECTEPIH/E, MHPOKY3IM MEH CYT
KBIITKBUTTAPBIHBIH METa0OTMKANBIK ©3repicTepiHe
MaHBI3]IbI POJI aTKAPATHIHBI OCJITiITI.

Nel mexrta OornraH kaHyapiap[blH KaHBIHIAFEI
cinrim (ocdarazanpiH OenceHaunir: 2 anra jxoHe
12 anTa Mep3iMiHIE YIFAUTBUINBL. 2 anTajaH Ke-
iin depmenttiy Oencenaitiri 58%-ra 2,3+0,15-ke
neiin ecTi, Oakputayra Kapcbl-1,45+0,25 KAT/x,
p<0,01.
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mNAf mCh mKOK mAnAT mX3 ®anbba-amunasza EACAT mITTO

DkcnepuMeHT Mep3imi: [-2 anra, I — 4 anra, 111-12 anra
Iexrap: A — Nel nex, B — Ne2 niex, C — Ne3 nex

1-cypet — “OTMK” AK nexTapbIHbIH ayMarbIH/1a OOJIFAH YKCIIEPUMEHTTIK
JKaHyaplap/iarbl KaHJIarbl PepMEHTTEpP OCICECHAUIITIHIH 03repyi
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12 anragan keiin Cd Oencenaimiri 2,5+0,47
KAT/n 6onnpr, 6yn 6akputaygan 49% apThiK 00JI-
1wl (1,6840,31 KAT/L), p<0,01. Ne2 niexta C®D 6e-
cenaimiri 2, 4 sxone 12 amra iminge ocTi. 2 antajgad
KeifiH eciM 66%-naH 2,4+0,26-ra neiiin, p<0,001, 4
antagan keiin 70%-ra (2,66+0,32), p<0,01 >xomHe
12 anranman keitin-2,8+0,22 (6akpmaynan 65% ap-
ThIK), p<0,01. Ne3 mexta CD Gencenmimiri 12 arm-
TaJaH KeHiH FaHa apThIl, KaHyapiap/blH KaHbIHIA
2,01£0,32 KAT/m, p<0,001 xypamsr, 6yn OakpLiay-
naH 20% >xorapbl OOJIIBL.

Nel mex aymarplHIa OpHAJaCKaH »XaHyapiap-
JIbIH KaHBIH/IAFbl XOJIMHACTEPA3aHbIH OCIICEHILIITI
25, 20 xone 33%-ra tomenaeni 49,3+4,1; 47,4+4,2;
35,1£3,1, p<0,001. Ne2 mexra >xaHyapiapAblH Ka-
HelHAa XD Oencenaumiridig 36, 32 xone 26%-ra
50,6+4,1 KAT/xn, 40,5+3,2 xone 39,443,0, p<0,001
JIEHIH TOMEH/ICY1 aHBIKTAJIIBI.

Ne3 wmexrarbl >kaHyapiapaa XO OenceHminiri
4 amranblk, Mep3iMHeH Oactam — 23%-ra 45,244,2,
p<0,05 neitin xoHe 12 anrtamaH keiiH-25%-Fa
39,8+3,1 KAT/n, p<0,01 meitin Tomennexmi.

Nel mex aymarbIHJa OpHAJIACKaH >KaHyapiap-
narel  kpearnHpochokunazanbi (KPK) OGencen-
mimiri 2 anragan kerin 0,25+0,03 KAT/n, p<0,01
neiin ocTi, 0yn 6akputaynan 39%-ra apThIK OOIBI
(0,18+0,03). 4 xxone 12 anTagan KeliH KK GpepMeH-
TaTuBTl Oencenauri 33 xone 66%-ra 0,12+0,03,
p<0,01; 0,06+0,004 KAT/n, p<0,001 neitin TomeH-
TSIl

AcAT oOencenainiri Ne3 nexra 2.4 »xone 12 ar-
Tagan keuin 15,6%, 35% xone 46%-ra 27+1,0 ne-
WiH temenaeni, 24+1,2 xone 16x1,4, p<0,001 Ga-
KblTayFa Kapcesl 32+1,2, 37+1,6 xone 30+1,8.

AnAt Oencenpginmiri Nel wexrarpl XKanyap-
TMapabH KaHeHaa 4-mi antagad O6actan 30% — Fa
42+1,6-ra neiiin koHe 12 anrama 40%-ra 48+1,4-
ke neitin, p<0,001, Gakpiiay ImamanapbiHa Kap-
cb-33=+1,2 xone 28+1,1 HM / (c-n).

Ne2 nexrta xkagnarsl ATAT Oencenmiiri Tex 12
antara 20%-ra, p<0,01-re, Ne3 nexTarbl CUSKTBI-
50%-ra 42+2,0-re, p<0,001-re metiin ocTi.

depMeHTTEp CHEKTpPIHJCTI aHBIKTAIFAaH ©3re-
picTep omapabiH OaysIp TiHIHAETI OeICeHaUTIri MeH
OMoCcHHTE3IHEe ocep eTeTiH OHIIpicTiK (akTopiap
KCNICHIHIH 9CepiHe 0alTaHbICThI CUSKTHI.

TMK 3usHAbl (QakTOpIapblHBIH BCepi KOHE
OJIapABIH JTEHCAYJIBIKTHIH OY3BUIYBIHBIH Taiiza 00-
JYBIHJIAFBI POITi ICHCAYJIBIK, JKaFIaliblH JKaKCcapTyFa
JKOHE OHIMIUTIKTI apTThIpyFa OAaFbITTAIFaH CaybIK-
TBIPY ic-IIapajapblHBIH KELIeHIH 93ipieyre Heri3
0oa anmaTeIH OipKatap 3epTTeyep/i Kyprisy YIIiH
Kaer.
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TurtaH ryOKachlH alyIbIH TEXHOJIOTHUSUIIBIK, IPO-
necinae Oipkarap 3aMaHayH KETULIIPYyJIep eHTi31I-
reHiHe KapamacTaH, eHOeK KaFaaliinapbl KoJaiichl3
6opIT Kama Gepei.

OHIPICTIH O03BIK TEXHOJOTHSIIAPHI  TAJLIHIA,
BHCMYT JXOHE KPEeMHHH Kocramapsl 6ap 6acka me-
TangapAaH >KacajFaH OFapbl TEMIIEPaTypallbl KO-
Fapel oTKi3neTiH KepaMukaiblk MaTepuangap/sl
nainananyapl KaMTuabl. MyHOail KepamMHKaHBIH
KYPaMbIHa KIPETiH KONTEreH XUMHUSIBIK KOCBUIbIC-
Tap ©Te YNkl OOJIBINT TaOBUTAABI KOHE agaM MEH
JKaHyapiap JKYTBUIFaH Ke3je Oipkartap Kyierep
MEH OpraHjapAblH e3repyiHe okesexdi. 3epTreyiep
KOPCETKCHJICH, MeTaAUIOKEPaMUKaHbIH — KYPaMbl-
Ha KIpeTiH 3JIEMEHTTEp HETi3iHeH MeTabOIMKaIbIK
MIPOIIECTEePAIH KAPKBIHIBUIBIFEI OalKamaTelH Op-
raHjap/a — SHJIOKpUHIIK Oe3aepae, Oaybipaa, Oyii-
PEKTe JKOHE acKazaH-ilIeK >KOJJIapbIHJA )KUHAKTA-
Jazbl, OMTKEH Heri3ri QyHKIMOHAJIBIK CABICYIAp,
€H aJIBIMEH, OChl opranmapaa 0onaasl. COHBIMEH,
KYPBUIBIC TJIACTHUKTEPiH OHAIpYJe TenaToTPOIITHI
OHEPKOCINTIK 3aTTap/IbIH OCEPIHEH YJIIbI TeMaTHT-
Tep oTe Kui Ke3neceli. baybIpAbIH YBITTH FeHe31HiH
epTe KIMHUKaFa JISHiHT1 e3repicTepiH aHbIKTaHThIH
omicrep perinae ¢epMeHT mnpoduITiH-aTaHuHA-
MHUHOTpaHcdepasza, acmapraTaMuHOTpaHchepasa,
ramMma-riayTaMUITPaHCIeNTHIa3a OeJICeHIUTITIH
AHBIKTAy YCHIHBUTA BT [24].

ConbiMeH, ¢Gochop eHAIPICIHIH KYMBICIIbLIA-
pBIHIA OCICEHIUTIKTIH JKOFAPhUIAYBl AHBIKTAJIIBI:
raMMa-riIyTaMUITpaHCIIeNTHAa3a, JTaKTaTIAeTuapo-
reHasa, JISHIIMHAMHUHOTIETITHAa3a KoHe T.0. 0aybIp
npoduinaeri GepMeHTTepAIH JKOFaphlaybl rema-
TOIMTTEp MeMOpaHaJapbIHBIH OTKI3TIMTITIHIH ©3-
repyiH )KOHE 3KCKPETOPIBIK (YHKIHMSHBIH OY3bLTYBI
HOTIDKECIHIE OpraHra TOH (EepMEHTTEpIiH KaHFa
HIBIFYBIH JKOHE 0aybIp TiHIHIH THIIOKCHSICBIHBIH 00-
JyBIH KOPCETEI.

MuokapauHaiIbIsl MapKepiep — KpeaTuHdoc-
(okHMHa3a, TAKTATACTHIPOTeHA3a KOHE acraprara-
MUHOTpaHcdepaza OeJICCHIUTITHIH KOFapblIaybl
KYPEK-KaHTaMBbIp KyleciHe CO3bUIMabl OHIIPICTIK
CTpecc dcep eTKeHJe KoMip OHAIpyLIiiepAe aHbIK-
Tanael [25, 6.45]. Pe3nHOTEXHUKAIBIK OHTIPICTIH
HETI3rl KOCINTepiHAeri KyMbICIIbIIapaa OaysIp-
JIBIH MHIUKATOPJIBIK OpraHFa TOH (epMEeHTTEpiHIH
(AJIT, ACT, JIAT', ITT®) GenceHaimiriHiy, »)Kora-
pBUTAYbI aHBIKTAIJIBI.

Cinrinik  ¢ocdaraza neHreiinin, XoJnHACTE-
pa3a KOHIEHTPAIMACHIHBIH, OMINPYOWHHIH, [(-TTH-
MOMPOTEUATEPIiH, TUMOJ CHIHAMACBHIHBIH YBITTHI
XMMUSUTBIK 3aTTap MeH (H3UKAIBIK KEPHEYIIH oce-
piHEH ceHiMIi XOFapbuIaybl aHBIKTAIIBI.Pe3uHo-
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TEXHHUKAIIBIK OHJIIPIC TPOIECIHC KOJIaHBUIATHIH
XUMISUTBIK  JKOFaphl MOJIEKYJANBIK, KOCBUIBICTAp
aJlaM ar3acblHa YBITTBUILIKKA M€ OOJJIbI, DpPTYpIi
remnaTonaTHsIapabl TyasIpas! [26, 0.44].

OKIIeHIH THIHBIC aiy OeJiMiHzeri >kaHyaplap-
na Mop(hOJIOTHSUIBIK, e3repicTep alKblH CHIATTa
0o0/ABI, OCBIFAH OAalJIaHBICTHI OKIIE TIHIHAE ailb-
BEOJIUTTIH OpTallla dKCCYAaTUBTI-TIposndepaTuBTi
KepiHicTepi 0ap aJbBEOJIAPIIbI KalKalap/blH ca-
JBICTBIPMAIIBI TYpZe Oy3bUIMaraH aiiMakTapbl Ja,
OIIAKTHl 3aKbIMIAHYBl Ja cakTaaabl. CenTaibsl
OestiMziep OIIAKTHI KaNbIHAAThULIBL. KanbiHaay aii-
MaKTapblHJa WHTSPCTUIIMI MOHOHYKJIeapiap MEH
203UHODWIZIEP/IIH JKACYIIAIBIK aHBIK €MeC aHbBIK-
TajFaH OoprbUIAaK Kiactepiepi [27, 6.88].

KopbIThIHABI

«OTMK» AK Herisri uexrapbslHbIH ayMarbIHI
2,4 xxoHe 12 anTa Mep3iMre ak ereyKyWphIK — XKa-
HyapiapAbl OpHaJacTBIPYMEH JKYPTi3UIreH dKCIIe-
puMeHTTiK 3epTTeyiep Nel mmexTa KaHHBIH ()epMEHT-
TIK aJiMacy KOPCETKIIITEepiHiH alfKbIH ©3TrepicTepi,
a-aMmiIa3anbly 4 skoHe 12 anrta xoHe ANAT mep-
simaepinae yinrarobH, [ TTO 6encenniniri 12 amnra,
JIAD Mep3iMiHIe CEHIMII TYpAC YIFalIbl. OapiIbIK
yi Mep3im 2,4 sxoHe 12 anrta, conpaii-ak X3 KoHe
K®K 6encenminiri aiitapibikraii ecti, an CD 2 anra
skoHe 12 amTanma ecti. Ne2 mexTarwl aHyapiapaa
skcriepuMeHTTiH 2 antackiga [ TTd cenimai Typae
e3repai, 4 sxone 12 anranapnaa JIJII' men AnAT 12
anTazga anTapiIbIKTail e3repii, al dKCIIePUMEHTTIH

Oapnbik yir mep3iminge CO xone XD OenceHaimiri
ceHimi Typae octi. Ne3 mexra OonFaH xaHyapiap-
na I'TTO, JIJII' 2 xone 4 anTa Mep3iMIepiHe, al
o-amunaza, JIAI', CO, XD xone ANAT 4 xone 12
amnTa Mep3iMIepinae KaHHBIH (pepMeHTTIK OCHiHIHIH
MBIHAJIal KOPCETKIIITEpPi aHbIK YIFaiabl. DKcrepu-
MEHTTIH OapibIK yiI ke3eHinae AcAT OenceHaimiri
afTapIIBIKTai OCTi.

Ocpuiaiiina, XKyprizijreH SKCIepUMEHTTEp HO-
tkeciHge 0i3 «OTMK» AK Herisri nexrapsiHaa
OpHAJIACTBIPBUIFAH OAKCIIEPUMEHTTIK JKaHyapliap-
JIbIH KaHBIHBIH ()EPMEHTTIK CIIEKTPi KOPCeTKIilTe-
piHIH e3repyiH aHBIKTAJbIK, OHJIA YKaHyapJap ar3a-
ChIHA TETPAXJIOPUATI TUTAH >KOHE OHBIH THAPOIU3
OHIMJIEpi, COHJIali-aK XJI0p MEH (DOCTEH CHUSIKThI XH-
MUSIIBIK, 3aTTap KEIIeH] )KOHE IKCIEPUMEHTTEPIIH
OapieIk Mep3iMaepinae (2,4 sxone 12 anTa).

JXanyapmap ar3acblHa 3USH/IBI OHJIPICTIK (ak-
TOpJApABIH SCEPiH TOJNBIK ayKbIMJBI ToXipuOese
3epTTey oI 3epTTeJIMEreH oTe ©3eKTi macene 0o-
JBIN TaObLIAMbL. Byn 3epTreysep XUMUSUIBIK 3aT-
Tap KEIICHIHEe YIIBIPpaFaH KyMBICIIBUIAPIBIH eHOCK
JKarFaigapbl MEH J€HCAYJIbIK JKaFdaiiblH jKaKcapTy
OOBIHINA IIapaap/Ibl 93ipiiey YUIH KaKeT.

PuzamblIbIK, MyAaeaep KaKThIFbICHI

ABTOpap mUeXTap JKaraalblHIA DKCICPUMEHT
KYprizyre MyMkiaaik Oepreri ymria «OTMK» AK
OKIMIIUIITIHE aJFBICTAPBIH OLTiPEIi.

ABTOpIap MyAJeNiep KaKThIFBICHIHBIH JKOKTHI-
FBIH pacTaiijbl.
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ATMOCEepHble MCMbITaHMS, KOTOPblE CTaAM OCHOBHOWM MPUYMHON PAaAMOaKTMBHOIO 3arpsi3HeHus
NpuUpoAHoON cpeabl, Ha CeMMNaAaTMHCKOM MCTbITATEABHOM SIAEPHOM MOAMIOHe OblAM 3aBeplUeHbl B
1962 roay. Kuranckas HapoaHas Pecny6avka (KHP) npoBoamaa siaepHble McnbiTaHus B aTMocdepe
¢ 1965 no 1980 roabl. HaceAéHHble MyHKTbI YpAXKapcKoro panoHa o6Aactn AGait pacroAOXeHbl Ha
yaaneHnn 600-700 kM ot CeMMNMaAaTMHCKOrO NMOAMIOHA M Ha paccTtosHmmn 900-1100 KM OT KMTAMCKOro
noauroHa Ao6-Hop. OCHOBHbIM Hay4HbIM BOMPOCOM BCErO MCCAEAOBAHMS SIBASIETCS M3yUYeHUe BKAAAQ
VMOHUM3UPYIOLLE paanaLMM B AMana3oHe MaAblX AO3 B pe3yAbTaTe MPOBEAEHMS SAEPHbBIX UCMbITAaHWIA
Ha noauroHe Ao6-Hop B (hopmmrpoBaHMe paaraLMOHHON 06CTAHOBKM HAa TEPPUTOPUM I05KHOTO peru-
oHa obAaacTn AGait. BaskHbIM aCnekToM HAay4YHOrO MCCAEAOBAHUS CTAHET U3YUYeHUe BAUSHUS SAEPHbIX
UCnbITaHuiA Ha noAnroHe Ao6-Hop (KHP) Ha HaceaeHune KasaxcTaHa. B AaHHO# cTaTbe npeACTaBAEHb!
pe3yAbTaTbl aHaAM3a paHee HeonyOAMKOBAHHbBIX apXMBHbIX AAHHbIX NMAPaMeTPOB PAaAMALIMOHHO-TUIMe-
HMYECKON 0BCTAHOBKM HA TEPPUTOPUM UCCAEAOBaHMS. [10 COAEP>KAHMIO PAAMOM30TONOB Le3us-137
1 cTpoHuMa-90 B nouse YPAKapCKOro paloHa BbIAEASIOTCS ABa MWK, KOTOPble NMPUXOASTCS Ha MIOHb
1967 roaa v nioab 1973 roaa v 3HaUMTEABHO MPEBBILLAIOT Noka3aTteAn 1963 roaa 1 cpeaHue No cTpaHe
YPOBHM 3arpsa3HeHNs MoYB.

KAtoueBble CAOBa: SIAEPHbIM MOAMIOH, PaAMaLMOHHAs O6CTaHOBKA, PAAMOHYKAMAbI, MOLLIHOCTb
AO3bl, COAEPXKAHME PAAMOHYKAMAOB B MOYBE.

A.V. Lipikhina', G.M. Yesilkanov', Y.Y. Brait',
R. Harbron?, E.V. Ostroumova?, K.N. Apsalikov'”
"Research institute of radiation medicine and ecology of NCJSC «Semey Medical University», Semey, Kazakhstan

2International Agency for Research on Cancer / WHO, Lyon, France
*e-mail: a.v.lipixina@mail.ru

Retrospective radiation situation
of the urdzhar district of the Abai region

Atmospheric tests, which became the main cause of radioactive pollution of the environment, at
the Semipalatinsk nuclear test site were completed in 1962. The People’s Republic of China (PRC) con-
ducted nuclear tests in the atmosphere from 1965 to 1980. The settlements of the Urdzhar district of the
Abai region are located at a distance of 600-700 km from the Semipalatinsk test site and at a distance
of 900-1100 km from the chinese Lob-Nor test site. The main scientific issue of the entire study is to
assess the contribution of ionizing radiation at low dose range due to the Lob-Nor nuclear tests to the
formation of the radiation situation in the southern part of the Abai region. An important aspect of the
research will be to study the impact of nuclear tests at the Lob-Nor test site (PRC) on the population
of Kazakhstan. The paper presents the analysis results of previously unpublished archival data on the
parameters of radiation-hygienic situation in the study area. According to the content of radioisotopes,
caesium-137 and strontium-90, in soil of Urdzhar district, two peaks are distinguished, which occurred
in June 1967 and July 1973 and significantly exceed the indicators of 1963 and the national average
levels of soil contimination.

Key words: nuclear test site, radiation situation, radionuclides, dose rate, radionuclide content in
soil.
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PerpocnexTrBHas paualiioHHast 00CTAaHOBKA YPIKapcKoro paiioHa obmactu Abait

A.B. AunmnxuHa'’, .M. Ecuabkaros', O.1O. bpanT!,
P. Xap6poHr?, E.B. OctpoymoBa?, K.H. Oncaabikos'
«Cemein MeanumHa yH1BepcuTeTi» KeAK paanaumsiabik, MeanLmHa xaHe akonorus F3U, Cemelt K., KasakcraH
2 XaAblkapaabIK, KaTepai iciktepai 3eptrey areHTTiri / AAY, Aot K., DpaHums
*e-mail: a.v.lipixina@mail.ru

Abai 06ABbICbI Yp2Kap ayAaHbIHbIH,
PETPOCNEKTUBTI PaAUALMSIABIK, XKaFAaibl

CeMment SAPOAbIK, CbiHaK, MOAMIOHbIHAQ TabWFM OpTaHbiH PAAMOAKTUBTI AACTaHYbIHbIH Heri3ri ce6eobi
6oAFaH atMocdepanblk, cbiHakTap 1962 XbiAbl asgkTarAbl. Kbitair Xaabik, Pecriybamkacht (KXP) 1965
KbiApdaH 1980 KbiAFa AeiiH aTMOCepasa SAPOAbIK, CbiHaKTap >Kyprisai. A6Gan o6AbiCbl Ypxkap ay-
AaHbIHbIH eAAl MekeHaepi Cemelt noAnroHbiHaH 600-700 KM KalbIKTbIKTA XXK8HE KbITai MOAMIOHbIHAH
900-1100 KM KallbIKTbIKTa OpHaAacKaH. ByKiA 3epTTeyaiH Herisri FbiAbIMM MaceAeci AGait 06AbIChI-
HbIH OHTYCTIK OHipiHiH ayMaFblHAQ PAAMALIMSABIK XKaFAaiAbl KaAbinTacTbipyFa Ao6-Hop NoAMroHbiHAa
SAPOAbIK, CbIHAaKTap >KYPri3y HOTMXECIHAE a3 A03aAap AMAMNA30HbIHAQ MOHAQYLLIbI COYAEAEHYAIH YAe-
CiH 3epaeAey 60AbIN TabbiAaabl. FbIAbIMM 3ePTTEYAIH MaHbI3AbI acrnekTici Ao6-Hop noAMroHbiHAAFbI
(KXP) ssApoAbIK, CbiHakTapAblH KasakcraH xaAkblHa acepiH 3epTrey 60Aaabl. bBya Makanasa 3eptrey
ayMarbIHAAFbl PAAMALIMSIAbIK-TUIMEHAABIK, XKaFAal napameTpAepiHiH OypbiH >kapusinaHOaraH mMyparar-
TbIK, AEPEKTEPIH TaApay HOTUXKEAEPI KeATIpiAreH. Yp>kap ayAaHblHbIH TOMblpaFbiHAQ Le3nit-137 keHe
CTPOHLMIT-90 paArOM30TONTaPbIHbIH, Kypambl 6oibiHIWA 1967 >KbIAAbIH, MayCbiMbl MeH 1973 >KbIAABIH
WiAAECIHE CaliKeC KeAeTiH yKaHe 1963 XKbIAFbl KOPCETKILUTEPAEH >XXOHE TOMbIPAKTbIH, OpTalla AaCTaHy

AEHreniHeH eAdyip acaTbiH eKi LibIHAbI GOAIN kepceTyre 6OAaAbI.
TyiiH ce3aep: SAPOAbIK MOAUIOH, PaAMALMSIAbIK, >KaFAal, PAAMOHYKAMATEDP, AO3a KyaTbl, TOMbl-

pakTaFbl PAAMOHYKAMATEPAIH, Kypambl.

BBeaenue

CoBpeMeHHas TeppuTOpHs Y pIKapCKOro pano-
Ha oOsactu AGaii B 1960-1990 rr. 1Mo agMuHHUCTpa-
TUBHOMY JeJieHHIo Tepputopuu Kazaxcrana oTHo-
cmitack K CeMHIIaIaTHHCKOM 001aCTH M BKITFOYAJia B
ce0s Tpu paiioHa: YpmKapckui, MakaHIMHCKUN U
TackeckeHCKUI. AIMUHUCTPATUBHBIE EHTPBI ITHX
paiioHOB, cena Ypaxap, Makanuu u TackeckeH, sB-
JITIOTCS CETOTHS CaMbIMH KPYITHBIMH HaCENEHHBIMHU
IIYHKTaMH Y PIKapCKOro paioHa.

Hacenénnple myHKTB Yprxkapckoro paioHa
pacmosioxxens! Ha yaanernn 600-700 kv ot Cemu-
MaJaTUHCKOTO HUCIBITATENIHOTO SJEPHOTO MOJIUTO-
Ha (CUSII) u na pacctosaum 900-1100 kM OT KH-
taiickoro nojurona Jlo6-Hop [1,2]. ATMochepHbIe
HCHBITAHUS, KOTOPBIE CTaJIM OCHOBHOM MPUYMHOMN
PaJMOaKTUBHOTO 3arpsi3HEHHsI MPUPOIHON CpeIbl
[3], Ha CeMumanaTHHCKOM TIOJUTOHE OBLIN 3aBep-
mensl B 1962 rony. Kuraiickas Haponnas Pecrry-
omuka (KHP) mpoBoauina siiepHbIe UCTIBITAHHS B
atMocdepe ¢ 1965 mo 1980 romer [4].

VYuuteiBas, 4yTo I0XkHBIE padoHbl Cemwumnana-
THHCKOTO PETHOHA He TMOMaJIM B apeast BO3ICHCTBHS
JIOKAJIBHBIX PaJIMOAKTHUBHBIX OCAIKOB B PE3yJbTaTe
SIIEPHBIX B3pBIBOB, NMpoBeneHHbIXx Ha CUAIL, a Ha-
CEJICHUE TIOJYYHIIO OYSHb MaJIble JT03bI OOTyUYeHUS,
mo 1987 rona ncciaenoBaHus Ha dTUX TEPPUTOPUIX
MIPOBOAMIINCH 3MU30ANYECKHU. Pe3ynpTaThl 3TUX UC-
CJIETOBAaHUI HE BBISIBUIIN PaIUAIlIOHHO-UHIYIIHPO-
BaHHBIX 3(PPEKTOB IS 3M0POBHS HACETICHUS.
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Opnaxo B nepuoxa ¢ 1987 mo 1996 rr. snupe-
MHOJIOTaMH M KIuHALUcTamMu HaydHo-uccnenosa-
TEJIHCKOTO MHCTUTYTA PAJANAIMOHHON MEIUIINHBI 1
skostorun (HUM PMu3) ormedeHo cyriecTBeHHOE
YBEJIMYEHHE OHK03a00JIeBAEMOCTH U OHKOCMEPT-
HOCTH CPEJM HacelleHUs MaKkaH4YUHCKOTO, Y plKap-
ckoro u TackeckeHCKOro pailoHOB. YBeIHUYEHUE
rokasaresneil ObUIO MOJMYYEHO IJIi CMEPTHOCTH OT
BCEX 3JI0KAY€CTBEHHBIX HOBOOOPA30BaHM, a TaKKe
JUTSL OTJINBbHBIX JIOKAIM3AIMKA paKa, TaKUX Kak paK
JIETKUX U PaK MOJIOYHOU *kenessl [S].

B 2000-2001 rr. smoHCKHe ucciemoBaTeny [6]
n3yvanu copepxkanue nesusa-137 (Cs-137) u uso-
tonoB 1ryTonus (Pu) Ha teppuropun Kazaxcrana
Ha Ka3aXCTaHCKO-KUTANCKOM rpaHUIle, HE CBSI3bIBAs
MOJIy4Y€HHbBIE PE3YJIBTATHI C BO3AEHCTBUEM SIACPHBIX
ucnbitanuii Hu Ha CUSI, v va Jlo6-Hop, peko-
MEH/ysl HWCIIOJIb30BaTh TIIOJYYEHHBIE pPE3YIbTaThI
JUTSL OLICHKH JI03 00JTy4eHHsI HaCeJICHUSI.

B 2011 rogy mpoBoaunach COBMECTHas pa-
Oora yuensix Kazaxcrama, Poccnm m Slmonumu 1mo
OIIGHKE /103 HaceJleHus 1oro-BocrouHoi yactu Ce-
MUIMAJaTUHCKONH OO0JIACTH METOAOM 3JEKTPOHHOTO
mapamMarauTHoro pesonanca (OIIP) [7], pe3ymns-
TaThl KOTOPOM TMOKAa3bIBAIOT MPEBBIIICHUE 103 HaJ
pe3yabTaTaMi KOHTPOJIBHOI'O pailoHa, HO BBIBO-
Jla O BIMSHUU SIEPHBIX HCIBITAHUNA Ha TIOIUTOHE
Jlo6-Hop Ha Hacenenne CeMHIAIIATHHCKOTO PETH-
OHa HeT.

B 2020 romy omyOimkoBaHa paboTa Ka3axcTaH-
CKHX wmcchenoBareneii [1], B KOTOpoi mpuBeacH
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aHaAJIN3 CEHCMHUYECKUX COOBITUH B pallOHE TIOJIHTO-
Ha Jlo6-Hop.

BrionmHe BeposSTHO MPOBOAWINCH U IPYTHE UC-
CJEeIOBaHUA MO JAaHHOMY BOIPOCY, HO TO PSay
MIPUYUH, HE 3aBUCAIINX OT HAYYHOTO COOOIIECTBa,
pe3ysbTaThl TAaKUX MCCICJAOBAHUN HE IMyOJIMKO-
Banuch. Tak, B apxuse HWUM PMuD (B 1954-1991
IT. 3aKpbIToe yupexaenne — Jucmancep Ned M3
CCCP) xpansarcsi JaHHBIE PE3yJNBTATOB HCCIEHO-
Banuii 1960-1990 rogoB paanaiuOHHO-TUTHEHUYE-
CKOIl 00CTaHOBKH Ha TEPPUTOPHUAX FOKHOTO PErH-
oHa obOnactu AOall, B 4aCTHOCTH Ha TEPPHUTOPHSIX
Ypmxapckoro, MakanunHCKOro U TackecKEHCKOro
paiioHoB ObIBIIeH CeMHUTIATATHHCKOW o0yiacTu [2,
8-11].

ApXUBHBIC JaHHBIC MO3BOJISIIOT MPOBECTU pe-
TPOCMIEKTUBHYIO OLIEHKY PaJHalliOHHON CUTYaIllH
Ha TEPPUTOPUHU YPKApPCKOro palioHa 00JacTu
AbGait 3a mepuog 1963-1998 ronos, a 3HAYUT MO-
3BOJISIT TOJXYYHUTHh WH(MOPMAIUIO O PaJHallMOHHON
00CTaHOBKE B PETHOHE B TICPHO]] IPOBEIACHUS SIACP-
HBIX B3pbIBOB Ha mnosmroHe Jlo6-Hop (1965-1980
IT.), ONPEAETUTh OCHOBHBIC J03000pa3ylolue
B3PBIBBI U PACCUUTATh J103bI OOJTYUYCHHUS, TIOTYUYCH-
HbIC HACEJICHUEM, YTO MO3BOJIUT OLCHUTH CTEICHBb
BIUSHUSI B3PBIBOB, TIPOBEICHHBIX Ha TIOJIHTOHE
Jlo6-Hop, wa nacenenune Kazaxcrana. Bnushue
KHTaHCKOTO sifiepHOTo Nojurona Jlo6-Hop Ha mipu-
rpaHuyHble pailonsl Kazaxcrana MokeT UMETh He-
CKOJIBKO acriekToB. OJJHMM M3 OCHOBHBIX (DAKTOPOB
SIBIISICTCS paJMallMOHHAss OE30MMacHOCTh U BO3MOXK-
HBIE TIOCIIEJCTBUS PAIUAIIOHHOTO 3arpsi3HEHHS-
BO3MlyXa, TIOYBHI U BOJHBIX PECYpPCOB.ApPXUBHBIC

HCCIIEAOBAHNS, BKJIIOYAIOLUIUE HCTOPUYECKHUE J0-
KYMEHTBI, OTYETHl U HWCCIICOBAHUS, CBSI3aHHBIE C
paaualMOHHBIM BIUSHUEM, MOTYT IPEAOCTABUTH
LEHHYI0 HH()OPMAIIKIO O MPOIUIBIX HPOUCIICCTBH-
SIX, aBAPUSIX WIN SJEPHBIX UCHBITAHUAX. DTHU 3aIlU-
CH MOT'YT IIOMOYb IOHSATHh UCTOPUYECKUN KOHTEKCT
U CIIy’)KUTb OCHOBOW JJISi OLEHKH JOJITOCPOYHBIX
MOCIIEACTBAN PAJUALlIOHHOTO 3arpsi3HEHMS U3yYa-
€MOU TeppUTOpUH.

MarepuaJibl 1 MeTOAbI

OCHOBHOM Hay4YHBI BOIMPOC BCETO HCCIEIOBA-
HUS — U3ydeHHe BKJIa/la MOHU3UPYIOIIEH paTualiim
B JIMANia30HE MaJIbIX JI03 B PE3yJIbTaTe MPOBEACHUS
SIIEPHBIX UCTIBITaHUN Ha Tiourone JIoo-Hop B dop-
MHpPOBaHUE PaTUAlMOHHON OOCTAaHOBKH Ha TEPpH-
TOPUHU FOKHOTO peruoHa obsactu Abaii. BaxHbiM
ACTIIEKTOM JIAaHHOTO HAYYHOT'O WCCIICOBAHUS SIB-
TseTCS M3y4YeHHEe BIWSHUS SACPHBIX UCIIHITAHUN B
KHPna nacenenue Kazaxcrana.

s pelieHns BBINICTICPEYHCICHHBIX HAyYHBIX
3a/la4 TPOBENIEH AHAIWUTHYECKWH aHAIM3 PpeTpo-
CIICKTUBHBIX MaTEPUaJIOB — apXUBHBIX JaHHBIX Ta-
paMEeTpOB paIuaIlIOHHO-THTUEHHYECKOW 00CTaHOB-
KH Ha TCPPUTOPHH I0KHOTO PErHoHa o0yractu AOaid,
KOTOpBIE paHee ObLTH COOpaHbl HCCIIEA0BATEIHCKON
IPYNIONH W BHECEHBI B CO3JIaHHBIC 0a3bl JTAHHBIX
«CopnepkaHnie paJlMOaKTUBHBIX JJIEMEHTOB B IIO-
uyBe» U «MOIIHOCTE SKCIIO3UIIMOHHON JI03ED).

KonmuecTBO apXWBHBIX JAaHHBIX, BOIICIIINX B
AHAJIMTUYECKYI0 00pabOTKy, TpEACTaBIeHO B Ta-
onune 1.

Taomuma 1 — Koim4ecTBO apXUBHBIX JaHHBIX, BOIICAIINX B aHATUTUICCKYI0 00paboTKYy, eIUHHIY/3anucei

Teppuropus ucciaeJ0BaHHs Wzmepenns MOJI [IpoOs1 mouBEI pannolf;ryfg;;iﬂaizii fs?llaﬂnoqlae
Makanuu ceino 12 41 161
MaxkaH4MHCKHUH palioH - 21 71
TackeckeH ceno 12 46 173
TackeckeHckuil paiion - 11 32
VYpmxap ceno 12 46 173
VYpmxapckuii paiion - 11 31
Bceero 36 176 641
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[TpoObl mouYBBI IPOXOIUIN 00PabOTKY M U3Me-
peHus B PU3HKO-XUMHUIECKUX Jadbopatopusx HUU
PMuD (panee — lucnancep Ne4).

Memoouxa ombéopa npod6 noeepxXHOCMHO20
€105 NO48bl

MecTto or6opa nmpob MoYBbI B HACEIEHHOM ITyH-
KT€ BBIOMPAJIOCH [0 pe3yiIbTaTaM JO3UMETPHUUECKUX
HccliieloBaHuil ¢ nomoibio no3umerpa APT-01-T.
OueHb BaXHBIM KPHUTEPUEM SIBISUIOCH OTCYTCTBUE
BUAMMBIX CJICJIOB XO3SHCTBEHHOW JESTEIBHOCTH
YeyoBeKa (BCIalika 3eMIIH, CTPOUTEIhCTBO, CBAJIKA
orxoj10B). C Mecta orOopa npoObl OYBkI yOUpaJIcs
pacTUTENBHBIN OKPOB 3eMJIH, & TaKKe KPYIHBIE U
octpsle kamHH. [locne mpoBeneHus: 3aMepoB MOIII-
HOCTH J03bI Ha OTKPBITOM MECTHOCTH OTOMpajach
npo6a mouskl. st yHuukanmuu npodoordopa uc-
TOJTh30Baach MPOOOOTOOPHAS JIOMAaTKa pa3MepoM
100x100x10 mm. Bec kax1oit mpoObl COCTABIIST HE
MEHEEe TPEX KMIIOTPaMM.

Ombop npob memooom utyphuposanus

C HaBeTpeHHOW CTOPOHBI KOMAllaCh TPAHIIEs
pasmepoM 60x150 cm. I'myOuna ee ompenensnach
mpenoiaraeMoi riryomHo# orbopa mypda ¢ He-
OoNbIIMM TIpeBbIICHUEM (sl mypda riryOuHON
100 cm xomamace Tpanmes rinyouHod 110 cwm).
[IpoBenst MOATOTOBUTENBHYIO paOOTY, IPUCTYIIATH
K HEIMOCPEJACTBEHHOMY O0TOOpY mpo0 mouBbl. OH
MIPOM3BOJMIICS, HAYMHAS C BEPXHEro CIJIOS, C BBI-
OpanHBIM mIarom otoopa. Kaxkmaast mpoba ymakoBbI-
BaJIaCh B OTJEJIbHBIN, MPUTOTOBJIEHHBIN U MIpoMap-
KMPOBaHHBIM nakeT. B mpoBeaenHoi paboTe mar
otbopa 66T BEIOpaH 5 cM 1o ciost 10 cM, manee 1o
riyounsl 100 cM — miar otbopa NpuHUMAICS paB-
HbeIM 10cM. Bec kaxa0i mpoObl COCTaBIIsIT HE MEHEE
TpeX KHJIOTpaMM.

Memoouka npuzomosienus npenapamos

JocTaBieHHbIe B JIAOOPATOPHIO MPOOBI MOYBBI
KBapTOBAJIUCH, BBHICYIINBAINCh NPHU TEMIIEPATy-
pe 60-80°C. 13 HUX ygansiuch WHOPOIHBIE Tea,
ocTaTku pacturenabHocTu. [Ipoba mpocenBanach
yepes CUTO C siuelkamu auameTpoM 3,25 mm. s
raMMa-cIlieKTpOMETPUIECKAX M3MEPEeHUH mpemnapa-
Thl YNaKOBBIBAIKCH B cocyapl Mapunemnn. Macca
npernaparoB cocrasisiia 1,8-2,5 kr. Jljist paanoxu-
MHUYECKOTO aHalin3a MmpoObl mouBkl Maccoit 80-100
rpo3osistinch npu temnepatype 400-450°C.

Hccnedosanus 6 paduomempuyeckou u 2amma-
CHEeKmpoMempuieckol 1a60pamopusax

OnpeneneHue CyMMapHOH OeTa-aKTUBHOCTH
MIPerapaToB MPOBOIMIOCH OTHOCHUTEIHHBIM METO-
JIOM Ha Oera-paauomerpax Tuma b-2 ¢ ToproBbIM
cuetyukoM MCT-17 unu CBT-10. JIo 1973 rona
KaIMOpOBKa OeTa-pagTuoMETPOB MPOBOJMIIACH DTa-
moHOM Sr-90+Y-90 B paBHOBECHOM COCTOSHHH.
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CpenHsist 3HEepTHUs MPenapaToB MOYBbl HE YYHTHIBA-
J1ach, MOATOMY JAaHHBIE TI0 CyMMapHOH OeTa-aKTHB-
HOCTH MOYXHO HCIOJIB30BaTh KaK OTHOCHTENBHBIC,
JIOITYCKAIOIIIE 3aHUKCHUE UITH 3aBBIIICHUE PE3YJThb-
TaTOB, B CIIy4ae, €CIIH CPEIHsIsl DHEPT U IIPEnapaToB
OTIMYANIaCh OT CPEJHEH dHEPruu KaTuOpPOBOYHOTO
sTajoHa. B mocnemyromuii mepuon KaaumOpoBKa
OeTa-pagroMeTPOB MPOBOAMIACE HAOOPOM paavo-
HykauaoB (yraepon-14, tammmii-204, xammii-40,
cTpoHIMH-90+uTTpnii-90, utTpuit-90), nMeromux
nuana3zoH cpenanux sHepruit ot 0,05 no 0,9 M»sB.
Cpenusisi SHEPrHsl H3MEPSIEMbIX NpenapaToB OIpe-
JIeJSIIach AKCIEPUMEHTAIIEHO METOJIOM IIOTJIONIA-
FOIUX aIFOMUHUEBBIX IKPaHOB. [Ipemnaparsl mOYBEI
W3MEPSUINCh B AIFOMUHHEBBIX IMOJUIOKKAX (MHIIIe-
HSIX) TUaMeTpoM 32 MM U BBICOTOH 6 MM. AKTHB-
HOCTb TPENapaToB PACCYUTHIBAIACH 110 N3BECTHBIM
¢dopmynam. CpenHsisi OTHOCHTEIbHAsI OIIMOKA M3-
MEPEHUH IpernapaToB MOYBBI MIPH CKOPOCTU CUETa
2-7 mmr/mMuH coctasisiia 30-80%.

PapnonyknuaHbIii coctaB mpoO TOYBHI Ompe-
JIEJISIICS. Ha CHUHTHUISIIIMOHHBIX TaMMa-CHEKTPO-
METPUYECKUX yCTAaHOBKAaX, AETEKTOPAMH KOTOPBIX
SBISUTMCH CUMHTHONOKHM ¢ Kpuctaymuiamu Nal(Tl),
pazmepoMm 63x63 u pazpemenuem o Cs-137 He
xyxe 10% u ananuzatopamu tiuna AN-128-3 u AU-
256-6.

s ompeneneHus copepiKaHus PaJHOHYKIH-
0B ¢ 1991 roga nmpenapatbl U3MEPSIIUCh HA JBYX
KOMIIJIEKCAX, B COCTaB KOTOPBIX BXOJIWIIN:

- JIeTeKTOphl repMaHueBble TU(Py3HO-ApEii-
¢doseie AI'IK-50b-3 u AI'/IK-63-B ¢ 3amuToii u3
cuHIa TonmuHon 100 MM,

- aHAJIW3aTOpPhl WUMITYJILCOB MHOTOKAaHAJIbHbBIC
amruTyiabie AM-1024-95-17wm,

- mepcoHanbHble KoMmmbioTepbl EC-1841-11,
IBM PC,

- mporpamMma 0OpabOTKH
BaltiSpektr 3.02 u ITI1/1-93.

W3mMepenust IpOBOIUITHCH T10 «GKUBOMY» BpeMe-
HU B uHTepBaie 3,5-5,5 yaca.

YyBCTBUTENFHOCTh MPUMEHIEMOr0 METOAA 0
OTJICIBHBIM JIMHUASIM COCTABJISCT JIJIsl TEOMETPHU CO-
cyna MapuHema (IpoObI TOYBHI):

- g sHeprun 186.1 k3B ........ 0.301 * 0.136
Bx/xr,

- s sHepruu 661.662 k3B ....... 0.257 * 0.249
Bx/kr,

- st sHepruu 1460.75 k3B ... 20.156 * 6.047
Bbx/kr.

DHepreTuveckas TpaJynpoBKa CIIEKTpOMeTpa 1
cHsTHE KprBOU 3(h(DEKTUBHOCTH PETHCTPALIAU T'aM-
Ma-KBaHTOB I10 TTUKY TIOJTHOTO TIOTJIOIIEHUS TTPOBO-
JIUJIach C MOMOIIbI0 Habopa 0Opa3lOBBIX H3JTyya-

raMMa-CIreKTpOB
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teneir OCI'M no 10 »HepreTHYecKuM JTHHUSM (TSI
utTpusa-88 — 1836 1 898 kaB, kobanpTa-60 — 1332 1
1173 3B, natpusa-22 — 1275 u 511 k3B, uunka-65 —
1115 k3B, mapranna-54 — 834 kaB, ne3us-137 - 661
k3B, osoBa-113 — 391 k3B, uepus-139 — 166 kB,
koOanbTa-57 — 122 k3B, amepunus-241 — 59,5k3B).
Jis uneHTHQUKAIMY  PaJUOHYKIHIOB TPOBOJIHU-
JUCHh TIOBTOPHBIE M3MepeHHus mpob. B pacuerHble
(bopMyINIBI TIO ONpENeNIeHUI0 YIeNbHON aKTUBHO-
CTH TaMMa-U3JIy4YaroIuX paJioHyKIHI0B, IOMHUMO
KBaHTOBBIX BBIXOJIOB, BXOST BEIHIUHBI d(h(PeKTHB-
HOCTH TaMMa-CIEeKTPOMEeTpa 1O PEerucTpUpyeMbIM
raMMma-KBaHTaM, TMOMPABKA Ha KOH(UTYPAIUIO W3-
MepsieMoro o0pasiia U Ha Maccy U3MepsieMoro Ipe-
napara.

Hccnedosanusn 6 paduoxumuueckou aabopa-
mopuu.

JlocTaBneHHble B J1a0OPaTOPHIO MPOOBI 0307151~
much npu Temmneparype 450°C. [lnst onpeneneHus
coaepxanus cTpoHIuI-90(Sr-90) o305eHHEBIE TIPO-
051 mouBEI Maccoit 80-100 rp. mepeBOAMIUCE B pac-
TBOP C TIOMOIIIBIO A30THON KUCIIOTHI.

Sr-90 ompenesnsicss METOAOM OCaXKJCHUS Kap-
0OOHATOB C HOCHUTENIEM CTAOMJIBHOTO CTPOHILHUS M3
A30THOKHCJION BBITSKKHM 30716l TIOYBHIL. [0 ocaxme-
HUSl KapOOHATOB MPOBOMIA OYUCTKY CTPOHIIHS OT
Meranux npumeceid. ConmyTcTBYOINE PaTHOAK-
TUBHBIE JIEMEHTBI OTJENAIUCH COOCAKICHUEM.

KapOoHaTsl cTpoOHIIMS pacTBOpsUIM B MHUHH-
MaJIbHOM KOJIMYECTBE a30THOM KHMCIOTHI, BHOCHIIN
HOCHTENb UTTPHS U PACTBOP OCTABIISUIM Ha 14 aHel
Juts HakoruteHus. llocie ycTaHOBIeHHS palnoXu-
MUYECKOTO pPaBHOBECHUS MEXIy CTpoHIHeM-90 u
uTTpreM-90, TPUTOTOBIISUIH TIPENapar TUIAPOOKHCH
utTpus-90 1 M3MEepEHUs ero akTHBHOCTH Ha OeTa-
pasanoMeTpruuecKoil ycTaHOBKe. AKTUBHOCTH Sr-90
paccuuThIBaIach M0 aKTUBHOCTH UTTPHUsi-90.

W3mepenust mpoBOAWINCH HAa paauoMeTpHye-
CKHX YCTaHOBKAaX, B COCTaB KOTOPBIX BXOJMIIH:

- nerektop Oera-yactuil co cuetunkom CBET-10
C 3alIUTON M3 CBUHIIA TOJIIMHOM 50 MM,

- nepecueTHbIN pudop [1CO2-4,

- KOMIUIEKT COMYTCTBYIOIICH 3JIEKTPOHHO-(H-
3UYECKOM armapaTyphl.

W3mepenust npooaunuck B unrepsane 1,0-1,5
Jaca.

UyBCTBUTENBHOCTh MPUMEHIEMOTO METOJIa CO-
crasisiet 0,05 Br/kr.

Ommbka merona — 27,27 %.

HucmpymenmanvHole ucciedosanus Ha 3a2pas-
HEeHHOU meppumopuu

[Ipu mpoBeneHHM HCCIEAOBATEIbCKUX padoT
MPOBOMJIACH TaMMa-ChbeMKa TEPPUTOPUHU ITyTEeM

HU3MEPEHUSI MOIIHOCTH HKCIIO3ULIMOHHOM 103bl Ha
MECTHOCTH. J{J1s1 3TUX LieJIed UCIIOJIb30BAIICA J103U-
metp APT-01T.

B Toukax orOopa mpo0 ompezensics ypOBEHb
IyOMHHOW MUTpAliil  paJMOaKTUBHOTO Cefa.
st 3TOTO Yepe3 KaKIbIe MSITh CAHTHMETPOB IPO-
BOJWJIOCH HM3MEPEHHUE MOBEPXHOCTHOTO 3arpsizHe-
HUS [OYBbI IYTEM OIPEACIICHUS INIOTHOCTH MOTO-
ka anb(a- u Oera-uyactuil. [Ipu 3TOM MpPUMEHSIICS
paguomerp KC-01P-01 co cMeHHBIMU JaTuyuKaMu.
[Ipn w3MepeHnn anb(a-4yacTHIl HCIIOIH30BAICS
osok nerexktupoBanus BJIKA-01P. B kaxmoii To4-
Ke npoBoauioch 10 u3MepeHuid ¢ 3KCHO3UIUEH 1Mo
100 cexyna. [Ipu m3aMepeHun OeTa-4acTHI] IpUMe-
Hsuicst Onok aerexktupoBanust BJAKB-01P ¢ kpbrm-
KOH-(HUIBTPOM, TIO3BOJISIOIICH MPOU3BOUTH H3ME-
peHre MoToKa 6eTa-JacTHII IPH HATHIHH (POHOBOTO
ramma-usiaydeHus. [Ipu 3ToM npu 3aKpbITOM KpBbILLI-
K€ U3MEPSICTCSl raMMa-U3IyueHue, P OTKPBITON —
ramma+0era-m3irydenue. [1o pazHuile STHX IBYX Be-
JIMYMH PacCYUTHIBACTCS OeTa-u3nydeHue. B kaxmoi
TOUKE MPoBOAUIOCh 10 u3MepeHuil ¢ 3KCrno3unuen
no 10 cexyHz.

Pe3yabTaThl u 00cy:KI€eHUE

MOMHOCTh AKCIO3UIHOHHON 10361 (MD]]) —
OIMH W3 OCHOBHBIX PAJUALMOHHBIX MapPaMETPOB,
10 3HAYEHHUIO KOTOPOT'O OIEHUBAETCSA PaHOIKOIIO-
ruyeckas 00CTaHOBKA Ha MECTHOCTH, B YaCTHOCTH
CTENEHb PAJAMALIMOHHOTO 3arpsi3HEHUS] OKPYXKalo-
meit cpensl [12]. Taxke 3Hauenne MDJ] Ha MecT-
HOCTH TIOCJE TPOBEIACHUS SACPHOTO HCIBITAHUS
SIBJISICTCSI OTHUM U3 BXOJHBIX MapaMeTpOB MPHU pac-
4ETHOM METOJIe OIIEHKH J030BBIX HAarpy3o0K Hace-
JIEHUsI OT BHEIIHErOo BO3JEHCTBUS MOHU3UPYIOUIEH
pamuaruu [13].

B apxuBHbIX MaTepuanax 3a nepuos 1966-1981
IT. ecTh 3HaueHuss MO/| mns tepputopuun cen Ma-
kaHuu, TackeckeH, Ypakap Ha MOMEHT IpOBele-
Hus Ha onurone Jlo6-Hopkakmoro u3 12 smepHBIX
B3PBIBOB, KOTOPKIE, C YIETOM METEOPOJIOTUIECKUX
YCJIOBUM B JIHb NPOBEICHUSI HCMBITAHUN, MOTJIHU
OKa3aTh BJIMSHHE HA TEPPUTOPHUH F0)KHOTO PETHOHA
obmactu AGaii. Bee 3nauennss MO/ — pacuérHbie
3HaueHUs Ha 24 yaca Mocie MpoBeICHUs SACPHOTO
WCIIBITAHUS, TIOJTYYE€HHBIE TT0 SMITUPHYECKUM MOJIe-
JIIM HA OCHOBAaHUHU TMApaMETPOB SIIECPHOTO B3PHIBA.
3nadenus MOJl HaXoAsATCS B MIMPOKUX Mpeenax.
bonpmuacTBO 3HavYeHH MOl COCTaBISIOT Jiecs-
Thle 10U MP/4. 3HauuMble JUISl JaJIbHEMNIIEN OLleH-
KH J103 00JTyueHus HacelneHus 3HadeHus MO mpu-
BeJIeHBI B Ta0OHIIE 2.

47



PerpocnexTrBHas paualiioHHast 00CTAaHOBKA YPIKapcKoro paiioHa obmactu Abait

Ta6anua 2 — MOIHOCTh SKCIIO3UIIMOHHON JT03bI Ha OTKPBITOW MECTHOCTH Ha 24 Yaca Mocie sAepHOro UCIbITaHui, MP/4

Jlara B3pbiBa Maxkanun VYpmxap Tackecken
17.06.1967 48,5 41,2 36,1
27.06.1973 74,0 70,1 59,0
17.11.1976 93,6 84,0 70,4
16.10.1980 35,0 31,5 26,5

B 1e/1x peTpoCeKTHBHOTO aHaInu3a CoJaepIKa-
HUS PAJIMOHYKJIMJIOB B MOYBE Y PJKApPCKOIro paiio-
Ha oOmactu AOaii, B YaCTHOCTUHANOOJIEE BaKHBIX
JOJITOKUBYIINX paguoHykinaoB Cs-137 u Sr-90,
u3 o0mero o0ObéMa apXMBHBIX JAHHBIX OBUIM BbI-
JICJICHBI TPU TOYKH, B KOTOPBIX BEJICS MOHUTOPUHT
PaTuOaKTUBHOCTH TTOYB B Y pIykapckoM paiioHe (Ta-
onuna 3).

KapTra-cxema pacmnonoxeHuss MOHUTOPHHTOBBIX
TOYEK YPJKApCKOro pailoHa MpeJICTaBlIeHa Ha pHU-
cyHke 1.

Heo0OxoamMo OTMETHTBH, 9TO 3HAYEHHS COJEp-
xkaHust Cs-137 B mouBe mMocye IpOBEACHUS SICPHO-
ro B3pbIBa SIBJSIOTCA OCHOBOM MJiIi COBPEMEHHBIX
pPacuETHBIX METOAMK OILEHKH 7103 BHEIIHETO OO0IIy-
yeHus HaceneHus [14,15].

Taoamua 3 — KoopauHaTsl MOHUTOPUHIOBBIX TOYEK YPIKapCKOro paiioHa

AJIMMHHCTpATHBHAS CAMHHULIA Touka MOoHUTOpHHTA Koopaunarst
MaxkaHYHHCKHUH CENBCKUI OKPYT MakaH4n 46°4726"", 82°01°06""
YpIoxapckuit ceNbCKui OKpyT Ypmxap 47°05°16"", 81°37°47""
TackeckeHcKkuil cenbckuil Okpyr Tackecken 47°13°23"7,80°47°20""
Monurtopunrossle natsl: 1963, 01.04.1967, 25.06.1967, 10.04.1972, 10.07.1973,
30.09.1976, 30.09.1977, 20.03.1978, 16.11.1981, anpens-mait 1998
51 \J 2, pi
i L 4 3 \
cun Cemen 1 .
50
Y
=49
]
o
=
£ 48
@
=l
 TackeckeH
47 YpAXEp Y
MakaHuu
46 Kuraii
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Pucynok 1 — MOHUTOPUHIOBBIC TOYKH PAJHOAKTUBHOCTH MOYB Y P/KApCKOTo paioHa.
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Conepxxanue paauonykianaoB Cs-137 u Sr-90
B ITOYBE MOHUTOPHHTOBBIX TOYEK MPECTABICHO HA
pUCyHKe 2.

3HaueHUsI COJICPKAHUS PAJIMOHYKIUIOB B pa3-
HBIX TOYKaX MOHHTOPHHTA Ha OJHY U Ty K€ JIaTy
UCCIieIoBaHus OJM3KH JPYT APYTY.

B 1963 r. xonuentpamus Sr-90 B nmoBepXHOCT-
HOM cioe mouBsl (0-1 cMm) cenm Makanum, Ypmkap
n Tackecken nexut B nuamazone 30-34 Bk/kr, KoH-
uenrtpanus Cs-137 — 44-68 br/kr. [lanHbie 3HaUCHMS
XapaKTepU3yIOT COJIEPKAHUE PATHOAKTHBHBIX dIIe-
MEHTOB B TOYBE HCCIEAYEMON TEpPUTOPHUN TOCIHE
MIPEKPaIICHNUsT aTMOC(PEPHBIX SIIEPHBIX HCIIBITAHHUN
Ha CHAIL u 1o Havanma mpoBEACHUS aTMOCQEPHBIX
SJICPHBIX UCTIbITaHK# Ha nionmrone JIo6-Hop B KHP.

B nepuox 1965-1980 rr. mpoObl MOYBEI B MO-
HUTOPHHTOBBIX TOYKaX TAaK)Ke OTOMPAIIMChH HA TITy-
OuHy 10 1 CM B LIENSAX OIEHKH «CBEKHUX» BBIMAJIC-
HUN PalnOaKTUBHBIX U30TOIMOB MOCJE MPOBEACHUS
SITEPHBIX UCIBITAHNN Ha Toyurone Jlo6-Hop.

Ha pucynke 2 BUAHO HaNIM4YWE ABYX IMHKOB pa-
JIMOAKTHBHOCTH TI€3Usl U CTpOHIHMS. [lepBbIii muk
MIPUXOAUTCS Ha aTty MoHuTopuHra 25.06.1967 r.,
Bropoit — 10.07.1973 r. Takum 00pa3omM, OCHOBHas
YacTh 3arpsi3HEHUS] TEPPUTOPHH F0KHOTO PETHO-
Ha obOmactu AOali mpom3onuia B pe3yibTare HC-
NBITAaHUH, MPOBEACHHBIX Ha mnoiurone Jlo6-Hop
17.06.1967 r. u 27.06.1973 r.

17 wrons 1967 roma B KHP Onuto mposene-
HO SIIGPHOE HCIIBITAHWE MEraTOHHON MOIIHOCTH C
YPOBHEM 3HEproBoiieneHus 10 3,3 Mt (1o pa3HeIM
ncrounnkam ot 0,4 mo 3,3 MT) Ha OGarrHe BBICOTOM
100-150 M. Yepes Bocemb THEH MOcie B3pbIBa B Ha-
CelE€HHBIX TyHKTaX MakaHuu, Ypakap u TackeckeH
OTOMpaNHCh MPOOBI MOYBBL. DTH MPOOBI BEITBHIN
Halu4Yhe KOPOTKOKMBYIIMX MPOAYKTOB JIENEHHUS,
3HAYUTEILHO MPEBBIIIAIONUX «(POHOBBICY» YPOBHH
B Kazaxcrane. Ha ocHoBe msité po6 Ha Ka)Kayro
TOUYKY CpelHsisi 0o0mias aKTHBHOCTH TOBEPXHOCTH
nmouBsl B ciioe 0-1 cm cocrasuna 1,38-10°8, 1,09-10%u
1,02-10° bx/kr mast Makanuu, Ypmkapa u Tackecke-
Ha COOTBETCTBEHHO, YMEHBIIASICh, TAKUM 00pa3zoMm,
C YBEJIMUYCHUEM PACCTOSIHUSI OT IpaHulibl ¢ Kutaem.
Bonpmiast yacTe 3TOM aKTUBHOCTH MPUXOAWIACH HA
I-131, Sr-89, Zr-95, Te-132 u Ba-140. AKTUBHOCTH
Cs-137 u Sr-90 cocrasmsun 4000-5000 br/kr. Co-
JIepKaHue PaauoaKTUBHBIX M30TONOB Cs-137 u Sr-
90 B mo4Be FO’)KHOTO peruoHa obnactu Abaii npeBbI-
a0 cpeaHui ypoBeHb 3arpsisHeHus nous CCCP
B 1967 rony npumepHo B 20 pa3, 1 Ha JBa MOpPsAKa
MpeBbIIIao nokasatenu 1963 rona.

PamuanrionHas o0cTaHOBKA Ha HCCIEIYEMBIX
teppuTopusax B 1973 rogy mMoria ObITh 00ycIIOBIIe-
Ha mipoBenéHHbIM 27 uroHs 1973 roma B8 KHP tep-

MOSICPHBIM B3PBIBOM MOIIHOCTBIO 2-3 MT. Tep-
MOSIICPHBIN 3apsa ObLT cOpoIIeH ¢ camoiéTa Ha
Beicote 1000-1500 M. OTO0p npo0 MoYUBkI HA TEPPH-
TOpUU HcciexyeMbx cen nposoauics 10.07.1973 r.
yepe3 13 nHeil nmocne ucnbitTanus. CpenHss CyM-
MapHast akTHBHOCTB TS TOYUBBI cocTaBmia 1,85-107,
1,63-10"u 1,51-107 Bx/kr B Makanuu, Ypmpkape u
TackeckeHe cOOTBETCTBEHHO. AKTHUBHOCTH Cs-137
u Sr-90 cocrasismn 5000-6000 Bx/kr. PesymnbraTe
na00paTOPHBIX U3MEPEHUN TIOKa3alld TaKXKe HalH-
YUE «CBEXHUX» MPOLYKTOB JeneHust Sr-89, Zr-95,
Ba-140 u pamnoakTHBHBIX HM30TOMOB Homa. Hako-
ieHue Ha moyse Zr-95+Nb-95 aBnsercs, Hauboee
YYBCTBHUTEBHBIM TOKa3aTeNleM Ul YCTAaHOBJICHHS
HOBBIX ITOCTYIUICHUH MPOIYKTOB SIJICPHBIX B3PHIBOB
u3 atmochepsl. MiMes nmepuoasl mosrypacnana 65 u
35 nmHel COOTBETCTBEHHO, OHM MOTYT OBITH OIIpe-
JIEJICHBl JOCTATOYHO TOYHO U, B TO YK€ BPEMsl, TO-
ClIe MPEKpalIeHUsT aTMOC(EPHBIX PaTUOAKTUBHBIX
BBITIAJIEHUI 3amac 3TUX M30TOIOB B TMOYBE yObIBa-
eT cpaBHHUTEIbHO ObIcTpo. Cpeanee mo CCCP 3Ha-
YEHHE COJICpKaHMsI HAKOIUIGHHOTO B TouBe Zr-95
MOocJie KUTAUCKOTO SJIEPHOIO MCHIBITAaHUS 27 WIOHS
1973 1. cocrasisino 148 Br/m2. B cene Tackeckew,
HauOonee ynanéHHoM ot nosmrona Jloo6-Hop, ero
cojepxkanue Ha uioib 1973 roma cocraBmiio 657
432 Bx/M?.

[locne simepnbix ucneitanuit 17.11.1976 r. u
16.10.1980 r., 17151 KOTOPBIX OBLIN OIPEACIICHBI BBI-
cokue 3Ha4eHust M1 (tabmuma 2), oToéop npod no-
YBBI Y PpIKapcKoro paiioHa obnactu Abail He Tpo-
Boamics. s BceX OCTambHBIX MOHUTOPHHTOBBIX
JIaT aKTUBHOCTH 00PAa31[0B IMOYBbI ObljIa HA OJIMH-/IBA
ropsiJika HIKe, yeM mnocie tectoB 17.06.1967 r. u
27.06.1973 1., mpu 5TOM 001I1ast aKTUBHOCTB COCTaB-
asa okoto 5000-9000 bx/kr, aktuBHOCTECS-137 1
Sr-90 cocrassuia okoio 30-70 Bx/kr.

B 1998 rony oTOnpamuch mpoOsI MOYBHI 10 TITY-
ounbl 100 cM 11 onpesiesieHus TyOUHHON MUTpa-
LMW PaJOAKTUBHBIX 3JIEMEHTOB (PUCYHOK 3).

B nouBe cen MakaHuu U Ypikap MakCUMallb-
Hoe coxepkanue Sr-90 u Cs-137 ompeneneno B
cinoe 0-40 cm. Ilpm OTHOCHTENBHO paBHOMEPHOM
pacnpezieieHuH JOJTOXXUBYIINX TPOITYKTOB Jelie-
HUS B HIDKHUX CJIOSIX OTMEUEHO HakoruieHue Sr-90
B cioe 50-70 cMm, Cs-137 — B cnoe 50-60 cm. [IpeBsbi-
weHue cymmapsoro 3amaca Sr-90 Hag Cs-137 co-
crasisieT 1,12-1,13 paza. Ux Mmurparnus He 3aKkaHun-
BaeTcs Ha riryoune 100 cm. PesynbraTsl u3smepenus
po0 moYBHI mIypda B cene TackeckeH HECKOIBKO
OTJINYAIOTCS OT PE3YIHTATOB B IPYTUX HACEIEHHBIX
nyHkTax. 81,5% Sr-90 cocpenoTodyeno B cioe mo-
yBel 0-50 cMm. Hauunas ¢ 50 cM, HaOr0gaeTcst ero
paBHOMEpHOE pactipenenenne no riyoune. Ilpu-
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MepHo monoBuHa Cs-137 (55,8%) nexur B cioe
0-20 cM, riryOxke pacripeneieHne 1e3us 10 CIO0AM
MPaKTUYECKH paBHOMEpHO. OTHAKO MHUTPAIHS JI0JT-
TOXKMBYIIUX PAAMOAKTHBHBIX H30TOIOB BEPOSTHO
He 3akaHunBaetcs Ha riryoune 100 cm. Ecnu Ha rity-

Oune mouBbl OT 5 70 50 cM yJenbHas aKTUBHOCTB
Sr-90 1o ca0sM BbILIE, TO B OOJiee HU3KHUX CIIOSAX
HAOJII0J]aeTCS HEKOTOPOE MPEBBIIICHUE Y/CIbHOM
aktuBHOCTU Cs-137. [IpeBbillieHHEe CyMMapHOTO 3a-
naca Sr-90 man Cs-137 cocrasmnser 1,25 paza.
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Pucynox 2 — [lunamuka copepxanusiCs-137 u Sr-90 (bx/kr)
B IIO4BE YpJDKapcKoro paiioHa B nepuof ¢ 1963 mo 1998 rr.

Pe3ynbraTel COBpEMEHHBIX HCCIEI0OBaHUNICO-
nepxxanust Cs-137 u Pu-238,239 B mouse, npoBo-
JUMBIX KaK Ha Ka3aXCTAHCKHMX, TaK M KUTaHCKUX
TEPPUTOPHSIX, TOIBEPTIIIUXCS PaTUallMOHHOMY BO3-
NEUCTBUIO B PE3ysbTaTe IESTEIbHOCTU IOJMIOHA
Jlo6-Hop, nokassiBatot [6, 16-22]:

Conepxanue Cs-137 B mouBe HaXOJUTCA B
npenenax 1000-3000 Bx/m?. DTu 3HaueHUs] TaKue

50

)Ke uiau Huxke, yem coaepxkanueCs-137 ot rio-
GanbHbIX ocankos B Smorun (6000-7000 bx/mM2 s
mobepexns SAnonckoro mops u 3000-4000 bx/m?
Ut mobepexbs TUXOTo okeaHa), coaepKaHue As
nmouB CeMUTIATATHHCKOTO PErHOHa ONpeneIEHHOoe
npyrumu uccaenoBanusamu (1850-18500 bk/m?), a
TaK)Ke yKa3aHHOE B apXuBHBIX JaHHBIX (100-40000
Bbx/m?).
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PucyHnok 3 — OcobeHHOCTH BepTHKAIBHOTO pactpeaenenus '*’Cs u *Sr B ouBe Ha TEPPUTOPHU
a) MakaHYHHCKOrO CEJILCKOTr0 OKpyTa, 0) Yp/kapcKoro CebCKoro oKpyra,
B) TackeckeHCKOTro cenbCKOro okpyra Ha 1998 ron

Conepxxanue Pu-239,240 3apeructpupoBaHO B
npezenax 28-677 Bk/M?, 4To Ha OTAENBHBIX JTOKAJIb-
HBIX yYacTKax BBIIIC, YEM COJEpKaHHe, HaOIoaa-
emoe B Slnonuu (40-120 Bx/mM?), u cpeanuit npe-
MOJIATAEMBI YPOBEHb TJIOOAIBHBIX BBITIAJICHUN B
CemunanaruackoM peruone (50 br/m?).

1 OKOHYATENFHOTO 3aKIIIOYEHHUS O BO3MOXK-
HOM BIIMSTHHY TIPOBEJICHHBIX Ha ronurone Jloo-Hop
aTMOC(EPHBIX SIEPHBIX WCHBITAHUN Ha TEPPUTO-
puto u Hacenenrne KazaxcraHa B HacTOsIIEe BpeMsI
BeAyTCcs pabOThl M0 OIEHKE COJIEPXKAHUSI Pajro-
AKTHUBHBIX 3JIEMEHTOB B OOBEKTaX OKpYKaroIeH
cpensid 103 OOMy4YeHHs HaceleHUs Y pIKapcKoro
paiiona oOmactu AOail. YuuThiBas HEOJHO3HAY-
HOCTb, @ TIOPOM U OTCYTCTBHE, PETPOCHEKTHBHBIX
JTAHHBIX, KOTOPBIE JIOJDKHBI OBITH HCIIOJIB30BaHBI
B Ka4eCTBE BXOJHBIX MApaMeTPOB MPH OIEHKE JI03
o0ydeHHst HaceleHusi, HeOOXOAUM KOMIUIEKCHBIN
MOJIXOJ] K PEIISHUIO MOCTAaBIEHHON 3amayn. Tak,
HarnpuMmep, Bepu(UIMPOBATH 3HAYCHHS Tapame-
TPOB sIICPHBIX HCIIBITAHUH, TPOBEAEHHBIX OoJjee 40
JIET Ha3aJ, MOXHO ITyTeM HCCIIEOBaHUS B HACTO-
siiee BpeMsl JOHHBIX OTJIOXEHUH Ha TEpPUTOPHH
F0)KHOTO peruoHa obnactu Abaii [23]. JlocToBepHas
OIIEHKAa HAKOILJICHHON JI03bl BHEUTHETO OOIy4YeHUs
HACEJICHUS BO3MOYKHA TIPH HCIIOJIb30BAHUM KOM-
TUIEKCA XOPOIIO 3apEKOMEH/IOBAHHBIX B MHPOBOH

MPAKTUKE METOJIOB OleHKH 103. Cpein HUX METOJ
TepMOJ’IIOMPIHCCHeHTHOfI JO3UMETPHUU ONIPCACIICHUA
MOTJIONIEHHOM 03Bl BHEIIHEr0 ramMma-o0TydYeHHS
[0 TEPMOJIOMUHECIICHIIMH KBaplia CTPOUTEIbHOU
KEepaMUKH, METOJ JJICKTPOHHOI'O IapaMarHuTHOI'O
pe3oHaHca JIsl ONpeCNICHUsS 03Bl O0JIyYCHUS I10
3yOHOI 3MaH YesioBeKa, pacu€THBIH METO]T OIICHKH
J103 BHEIIIHEr0 00JIyYCHHUS 110 YPOBHIO COJICPKAHHUS
Cs-137 B mouse [24-25].

3ak/aoyeHne

B nensax oneHku BAUSHHAS aTMOC(HEPHBIX sIep-
HBIX UCIBITAHUH, IPOBEJACHHBIX Ha oJiuroxe JIoo-
Hop, Ha Tepputoputo u Hacenenue Pecryonuku Ka-
3aXCTaH BBITIOJNHEH aHAJIN3 apXWBHBIX MaTEpPHAaJOB
Y JTaHHBIX HAyYHBIX MMyOJUKAIUH O paJualliOHHOM
00CTaHOBKE B Y pKapcKOM paiioHe oOsiactu Abaii.

[To 3nauenusim MDJI Ha 24 uvaca nocne siaep-
HOTO uchbiTaHus (B AuamnazoHe 26,5 — 93,6 mP/4)
BBIJICTISIIOTCS. SIJIEPHBIC B3PBIBBI, MPOBEAEHHBIE 17
ntoHsa 1967 r., 27 uronst 1973 r., 17 Hos10ps 1976 T.
u 16 oktsa6pst 1980 r.

AHAIUTUYECKUI aHAIM3 JIMHAMHUKU COJIepKa-
HUS PaAMOHYKIIUIOB B IOYBE Y p/HKapCKOTO paiioHa
B mepuon 1963-2000 rr. mokazain, uto B 1963 romy
MocJie MPEeKpaIeHuss aTMOC(HEPHBIX SICPHBIX HUC-
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neiTannit Ha CUAII konnenTpanus Sr-90 u Cs-137
B ITOBEPXHOCTHOM CJIO€ TTOYBBI HAXOIUTCS B TMama-
30He 30-34 br/kr 1 44-68 BK/KT COOTBETCTBEHHO.

[IpoBen&HHbI aHATN3 TO3BOJIIT BBIJICIUTH JIBA
MMKa PaJIMOAKTUBHOCTH TI€3UsI M CTPOHIIUS B TTOYBE
HcciaeayeMoro pernosa. IlepBblil MUK NPUXOIUTCS
Ha JaTy MOHMTOpUHTra 25 utoHs 1967 r., BTOpOI —
10 uronsg 1973 r. Coneprxanue paiMOaKTUBHBIX U30-
TOTIOB B TIOYBE B JIECATKHU-COTHHU pa3 IMPEBBHIIIATIO
aHaJoru4Hble nmokazatenu 1963 roga B usyyaeMom
peruoHe, a TaKKe CPEeTHUH YpOBEHBb 3arpsi3HEHUS
nouB CCCP na rog uccnegopanws. [loBeimenue pa-
JMOAaKTHBHOCTH B TOYBE TEPPUTOPHH Y pIKapcKOro
paiiona oGmactu AOail KOppenupyeT C sIepHBIMU
WCIIBITAaHUSMH, TTPOBEAEHHBIMU Ha monurone Jlo6-
Hop 17 nrons 1967 r. u 27 urons 1973 r.

PasnoakTMBHOCTh TIOYBEI B  MOHHTOPHHTOBBIX
TOYKaxX MaJaeT B 3aBHCUMOCTH OT YJIAJICHUS OT rpa-
el ¢ Kuraem. Hambonplnee pamuoakTuBHOE 3a-
TpsI3HEHNE YCTaHOBJICHO B TIOYBaX ceila MakaH4yW |
MaxkaH4MHCKOTO CelTbcKoro okpyra. Haumenee panu-
OAKTUBHO 3arpsi3HCHHBIMU OBbLIM MOYBBI TacKeCKeH-
CKOT'O CEeJTLCKOTO OKPYyTa, BKIIFOYast cesio TackeckeH.

AHanu3 BEpTUKAIBHOTO pacrpeaeseH s paano-
HyknuaoB Cs-137 u Sr-90 B mouBe HccienyeMbIx
TEPPUTOPHIA TTOKa3aj, YTO HaWOOJbIIEe COIepkKa-
HUE PaguoHYKIUI0B B 1998 romy Haxomuwnoch B
cioe 110 30 cm.

[Iponomxkarorcss pabOTHI, HampaBlcHHBIE Ha
OIIEHKY COBPEMEHHOH paIuariOHHOW OOCTaHOBKH
Ypkapckoro paiioHa oosiactd AGail U Ha OICHKY
103 00JTy4YeHHUS, KOTOPBIE MOTJIH TTOJIYYUTh KUTEITH
B pe3yJbTaTe MPOBEJACHUS SACPHBIX UCTIHITAHUNA HA
nosiurone Jloo-Hop.

HcTounuk pyuHaHCMPOBAHNS

Pabora BemonHsiercs B pamkax [loroBopa Ha
rpaHToBoe (DPMHAHCHPOBAHWE HAYYHBIX CTapTaIl
MIPOEKTOB HAyYHO-TIeAarorndeckux kaapoB HAO
«Memuuunckuit ynusepcuter Cemeit» Ha 2022-
2025 rr. (JJoroBop Ne378 ot 12 centssops 2022 1.)
Ha 0Oa3e Hay4yHO-HCCIIEI0BATEILCKOIO WHCTHUTYTA
paauanoHHoi Menuuuuel u skojgorun HAO «Me-
JNUUMHCKUM yHuUBepcuTeT CeMeiny.
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aBTOpPBl HECYT OTBETCTBEHHOCTH 3a B3TJISAIBI, BbI-
paKEHHbIC B 3TOW CTaThe, U OHU HE 0053aTeIbHO
OTPaKarOT PELICHUS, TOJIUTUKY WM B3Il Mex-
JTyHapOJIHOT'O areHTCTBa Mo M3Y4YeHHUIo paka / Bcee-
MHUPHOH OpraHu3aluy 3/paBOOXPAaHEHMS.

Jluteparypa

1. Cokomnosa U.H. CoBpeMeHHBIII MOHUTOPHHT CEHICMUYECKUX COOBITHI U3 pailoHa HCTIBITATENFHOTO moaurona JIoGHop mo
nmauabiM cetn UT'U PK / W.H. CoxkomnoBa, A.E. Benukanos // Bectauk HALL PK. —2020. — 3. — C. 24-31.

2. PammannoHHO-TUTHEHHYECKas 0OCTaHOBKA, c(HOpMHpOBaHHAs B MaKaHUYMHCKOM, YpPIKapckoM H TackecKkeHCKOM
paiionax CemunanatuHckoil oOmactu. PerpocniektuBHas onenka 3a 1964 — 1998 roxer: sranuslii oryer / Kaz. HUU paananmonnoi
MeauuuHbl 1 3konorun; b.U. I'yces; H.H. Kypakuna. — Cemunanaruack, 1998. — 62 c.

3. Jlorauer B.A. Pagnonorndeckue mociaencTBUs MPOBEICHUS SACPHBIX UCTIBITAHUHA Ha TonuroHax mupa / B.A. Jloraues,

JILA. Jlorauesa // Bectauk HALL PK. —2003. - 3. - C. 7-17.

4. Inabal. Dose Reconstruction for Residents Near the Former Semipalatinsk Nuclear Test Sites with a Focus on the Study of
Radiation Health Effects / Inaba J., Ishida JI, Hirota S, Yoshinaga S, Kusumi S, Baigazinov Z, Berezina MV, Kenzhina GT, Be-rezin
SA, Ogiu T.//Japanese Journal of Health Physics. 2020;55(4):250-256.

5. Cancer Mortality in Populations in Kazakhstan Subjected to Irradiation from Nuclear Weapons Testing in China: Techni-

cal Report / Department of Defense USA. —2008. — 138 p.

6.  Yamamoto M. Current levels and distribution of 137Cs and Pu isotopes in soil on the Kazakhstan territory of the Kazakh-
stan-Chinese border: Semipalatinsk and Lob Nor nuclear test sites detonation / M. Yamamoto, M. Hoshi, J. Takada, A. Sakaguchi,
K.N. Apsalikov, B.I. Gusev.//Journal of Radioanalytical and Nuclear Chemistry. 2004;261(3):533-545.

7. Zhumadilov K. The influence of the lop nor nuclear weapons test base to the population of the republic of Kazakhstan
/ Zhumadilov K., Hoshi M., Ivannikov A., Stepanenko V., Zharlyganova D., Zhumadilov Z., Apsalikov K., Toyoda S., Endo S.,
Tanaka K., Miyazawa C., Okamoto T.//Radiation Measurements. 2011;46(4):425-429.

8. Pammomormueckas xapta CemunanatuHckoit oonactu ([Janneie Ha 1963 rox): oruer o HUP, {ucmancep Ned M3 CCCP.

— Cemunanatuuck, 1963. — 14 c.

9.  Pabora mo mranoBbiM Temam NeNel,8 3a 1966 roa: otyer / mpennpusitue /s B-8375; pyk. C.U. Makeposa. — Cemumnaina-

THHCK, 1967. — 275 c.

10. Pacyer 103 BHemHero OONy4YeHHsS HACENCHHS Ha TEPPUTOPUAX MAaKaHUYMHCKOTO M YPIKAPCKOro pPaliOHOB
CemumnanaTHHCKOH 001acTH, CHOPMHUPOBAHHOM B pe3yJIbTaTe HCIBITaHUI sinepHoro opyxus B KHP: stamusrii otuer / K.M. ['opzaees,

H.H. Kypakuna. — Cemunanatusack, 1982. — 10 c.

52



A.B. Jluniuxuna u nip.

11. TlapameTpsl paJualiOHHO-TUTHEHHYECKOH OOCTAHOBKM Ha TEPPUTOPHAX MakaHUYMHCKOTO M YP/PKapCKOTo paiiOHOB
CeMUManaTHHCKOM 00JacTh: 3TamHblil oTuer, Pagwonmormueckuii mucmancep M3 CCCP / K.M. TopmeeB, H.H. Kypakuna. —
Cemumnanatunck, 1990 — 16 c.

12. Canwurapusle npaBmia « CaHUTapHO-3MUAEMHUOIOTHYECKHE TPeOOBAaHMS K 00ECIICUEHHIO paHalliOHHON O€30MacHOCTHY.
IIpuka3 Munuctpa 3apaBooxpanenus Pecryonuku Kazaxcran ot 15 nexadps 2020 roma Ne KP JICM-275/2020.

13. Simon S.L. Dose estimation for exposure to radioactive fallout from nuclear detonations / Simon S.L., Bouville A.,
Beck H.L., Anspaugh L.R., Thiessen K.M., Hoffman F.O., Shinkarev S // Health physics. 2022;122(1): p. 1-20.

14. André Bouville. A methodology for estimating external doses to individuals and populations exposed to radioactive fallout
from nuclear detonations. / André Bouville, Harold L. Beck Lynn R. Anspaugh, Konstantin Gordeev, Sergey Shinkarev, Kathleen
M. Thiessen, F. Owen Hoffman, Steven L. Simon // HealthPhys. 2022;122:p.54 — 83.

15. Harold L. A method for estimating the deposition density of fallout on the ground and on vegetation from a low-yield, low-
altitude nuclear detonation./ Harold L. Beck, André Bouville, Steven L. Simon, Lynn R. Anspaugh, Kathleen M. Thiessen, Sergey
Shinkarev, Konstantin Gordeev // Health Phys. 2022;122:p. 21 — 53.

16. Feng D. Distribution of plutonium isotopes in soils be-tween two nuclear test sites: Semipalatinsk and Lop Nor. / Feng D,
Yang F, Wang X, Zhou X, Liu Z, Liao H // Journal of Environmental Radioactivity. 2022;242:106792

17. Zhao X, Qiao J, Hou X. Plutonium isotopes in Northern Xinjiang, China: Level, distribution, sources and their contribu-
tions. Environmental Pollution. 2020; 265:114929.

18. Huang, Y., Tims, S.G., Froehlich, M.B., Pan, S., Fifield, L.K., Pavetich, S., Koll, D. The 240Pu/239Pu atom ratio in Chi-
nese soils. Sci. Total Environ. 678, 603-610.

19. Huang, Y., Sun, X., Zhang, W., Xiao, Z., 2022. Spatial distribution and migration of 239+240Pu in Chinese soils. Sci.
Total Environ. 824, 153724.

20. Li, S.,Ni, Y., Guo, Q., 2022. Sources and variability of plutonium in Chinese soils: a statistical perspective with moving
average. Atmosphere 13, 769. https://doi.org/10.3390/atmos13050769.

21. Meronsl ucciieoBanus NOHHBIX oTioxeHui o3ep Kapenuu / T.C. Illenexosa, 3.1. Ciykosckuii, H.b. JlaBposa. — [Ietpo-
3aBOJCK: Kapenbckull Hayusslii nentp PAH, 2020. — 111 c.

22. Instrumental estimates of accumulated external dose using method of single grain retrospective luminescence dosimetry
with quartz microcrystals: First results of international study for samples - “witness” of nuclear tests (Semey city, Republic of
Kazakhstan) / Stepanenko V., KaprinA., Ivanov S., Muldagaliev T., Kolyzhenkov T., Bogacheva V., Petukhov A., Akhmedova
U., Lipikhina A., Jambaev M., Apsalikova Z., Mansarina A., laskova E., Ivannikov A., Skvortsov V., Zhumadilov K., Hoshi M. //
RadiationandRisk. — 2019. — 28(4). — P. 118-128. DOI 10.21870/0131-3878-2019-28-4-118-128.

23. Stepanenko V, Shinkarev S, Kaprin A, Apsalikov K, Ivanov S, Shegay P, Ostroumova E, Kes-miniene A, Lipikhina A,
Bogacheva V, Zhumadilov K. Comparison of external dose estimates using different retrospective dosimetry methods in the settle-
ments located near Semipalatinsk Nuclear Test Site, Republic of Kazakhstan. Journal of Radiation Research.2023 Nov 18.

References

1. Sokoloval.N.Sovremenny jmonitoringsejsmicheskikhsoby tijizrajonaispy tatel nogopoligonaLobnorpodanny msetilGI
RK / L.N. Sokolova, A.E. Velikanov // VestnikNYaCzRK. —2020. — 3. — S. 24-31.

2. Radiaczionno-gigienicheskayaobstanovka, sformirovannayavMakanchinskom, UrdzharskomiTaskeskenskomrajona-
khSemipalatinskojoblasti.Retrospektivnayaoczenkaza 1964 — 1998 gody': e'tapny’jotchet / Kaz. Nllradiaczionnojmedicziny'
ie'kologii; B.I. Gusev; N.N. Kurakina. — Semipalatinsk, 1998. — 62 s.

3. LogachevV.A. Radiologicheskieposledstviyaprovedeniyayaderny khispy tanijnapoligonakhmira / V.A. Logachev, L.A.
Logacheva // VestnikNYaCzRK. —2003. - 3. - S. 7-17.

4. Inabal. Dose Reconstruction for Residents Near the Former Semipalatinsk Nuclear Test Sites with a Focus on the Study of
Radiation Health Effects / Inaba J., Ishida JI, Hirota S, Yoshinaga S, Kusumi S, Baigazinov Z, Berezina MV, Kenzhina GT, Be-rezin
SA, Ogiu T.//Japanese Journal of Health Physics. 2020;55(4):250-256.

5. Cancer Mortality in Populations in Kazakhstan Subjected to Irradiation from Nuclear Weapons Testing in China: Techni-
cal Report / Department of Defense USA. — 2008. — 138 p.

6.  Yamamoto M. Current levels and distribution of 137Cs and Pu isotopes in soil on the Kazakhstan territory of the Kazakh-
stan-Chinese border: Semipalatinsk and Lob Nor nuclear test sites detonation / M. Yamamoto, M. Hoshi, J. Takada, A. Sakaguchi,
K.N. Apsalikov, B.I. Gusev.//Journal of Radioanalytical and Nuclear Chemistry. 2004;261(3):533-545.

7. Zhumadilov K. The influence of the lop nor nuclear weapons test base to the population of the republic of Kazakhstan
/ Zhumadilov K., Hoshi M., Ivannikov A., Stepanenko V., Zharlyganova D., Zhumadilov Z., Apsalikov K., Toyoda S., Endo S.,
Tanaka K., Miyazawa C., Okamoto T.//Radiation Measurements. 2011;46(4):425-429.

8. RadiologicheskayakartaSemipalatinskojoblasti (Danny'ena 1963 god): otchet o NIR, Dispanser 4 MZ SSSR. — Semipala-
tinsk, 1963. — 14 s.

9.  Rabotapoplanovy mtemam ##1,8za 1966 god: otchet / predpriyatie p/ya V-8375; ruk. S.I. Makerova. — Semipalatinsk,
1967. 275 s.

10. RaschetdozvneshnegooblucheniyanaseleniyanaterritoriyakhMakanchinskogo i UrdzharskogorajonovSemipalatinskojo-
blasti, sformirovannom v rezul tateispy tanijyadernogooruzhiya v KNR: e’tapnyjotchet / K.I. Gordeev, N.N. Kurakina. — Semi-
palatinsk, 1982. - 10 s.

11. Parametry' radiaczionno-gigienicheskojobstanovkinaterritoriyakhMakanchinskogo i UrdzharskogorajonovSemipalatins-
kojoblasti: e'tapny jotchet, Radiologicheskijdispanser MZ SSSR / K.I. Gordeev, N.N. Kurakina. — Semipalatinsk, 1990 — 16 s.

53



PerpocnexTrBHas paualiioHHast 00CTAaHOBKA YPIKapcKoro paiioHa obmactu Abait

12. Sanitarny epravila «Sanitarno-e’pidemiologicheskietrebovaniya k obespecheniyuradiaczionnojbezopasnosti». PrikazMin-
istrazdravookhraneniyaRespubliki Kazakhstan ot 15 dekabrya 2020 goda # KR DSM-275/2020.

13. Simon S.L. Dose estimation for exposure to radioactive fallout from nuclear detonations / Simon S.L., Bouville A., Beck
H.L., Anspaugh L.R., Thiessen K.M., Hoffman F.O., Shinkarev S // Health physics. 2022;122(1): p. 1-20.

14.  André Bouville. A methodology for estimating external doses to individuals and populations exposed to radioactive fallout
from nuclear detonations. / André Bouville, Harold L. Beck Lynn R. Anspaugh, Konstantin Gordeev, Sergey Shinkarev, Kathleen
M. Thiessen, F. Owen Hoffman, Steven L. Simon // HealthPhys. 2022;122: p.54 — 83.

15. Harold L. A method for estimating the deposition density of fallout on the ground and on vegetation from a low-yield, low-
altitude nuclear detonation./ Harold L. Beck, André Bouville, Steven L. Simon, Lynn R. Anspaugh, Kathleen M. Thiessen, Sergey
Shinkarev, Konstantin Gordeev // Health Phys. 2022;122:p. 21 — 53.

16. Feng D. Distribution of plutonium isotopes in soils be-tween two nuclear test sites: Semipalatinsk and Lop Nor. / Feng D,
Yang F, Wang X, Zhou X, Liu Z, Liao H // Journal of Environmental Radioactivity. 2022;242:106792

17. Zhao X, Qiao J, Hou X. Plutonium isotopes in Northern Xinjiang, China: Level, distribution, sources and their contributions.
Environmental Pollution. 2020; 265:114929.

18. Huang, Y., Tims, S.G., Froehlich, M.B., Pan, S., Fifield, L.K., Pavetich, S., Koll, D. The 240Pu/239Pu atom ratio in
Chinese soils. Sci. Total Environ. 678, 603—-610.

19. Huang, Y., Sun, X., Zhang, W., Xiao, Z., 2022. Spatial distribution and migration of 239+240Pu in Chinese soils. Sci.
Total Environ. 824, 153724.

20. Li, S.,Ni, Y., Guo, Q., 2022. Sources and variability of plutonium in Chinese soils: a statistical perspective with moving
average. Atmosphere 13, 769. https://doi.org/10.3390/atmos13050769.

21. Metody" issledovaniyadonny khotlozhenijozerKarelii / T.S. Shelekhova, Z.1. Slukovskij, N.B. Lavrova. — Petrozavodsk:
karel skijnauchnyjczentr RAN, 2020. — 111 s.

22. Instrumental estimates of accumulated external dose using method of single grain retrospective luminescence dosimetry
with quartz microcrystals: First results of international study for samples - “witness” of nuclear tests (Semey city, Republic of
Kazakhstan) / Stepanenko V., KaprinA., Ivanov S., Muldagaliev T., Kolyzhenkov T., Bogacheva V., Petukhov A., Akhmedova
U., Lipikhina A., Jambaev M., Apsalikova Z., Mansarina A., laskova E., Ivannikov A., Skvortsov V., Zhumadilov K., Hoshi M. //
RadiationandRisk. — 2019. — 28(4). —R. 118-128. DOI 10.21870/0131-3878-2019-28-4-118-128.

23. Stepanenko V, Shinkarev S, Kaprin A, Apsalikov K, Ivanov S, Shegay P, Ostroumova E, Kes-miniene A, Lipikhina
A, Bogacheva V, Zhumadilov K. Comparison of external dose estimates using different retrospective dosimetry methods in the
settlements located near Semipalatinsk Nuclear Test Site, Republic of Kazakhstan. Journal of Radiation Research.2023 Nov 18.

Aemopnap mypansl manimem

Jlunuxuna Anexcanopa Buxmoposna — 6uonozus eviibimoapwinbly kanouoamvl, « Cemeil meouyuna ynusepcumemiy KEAK
Paouayusneiy meouyuna dicone 9Kon02UA SbLIGIMU-3EPMMeY UHCIMUMYMbL OUPEKMOPLIHbIY 2bLIbIMU  HCYMbICIAD IHCOHIHOe2]
opwinbacapwl, Cemell k., Kasaxeman (e-mail: a.v.lipixina@mail.ru)

Ecinganoe Fanu Myxmapynvl — evinvim macucmpi, « Cemeti meouyuna ynusepcumemiy KEAK Paouayusnvlk meouyuna jcone
9KON02US SbLILIMU-3epMMe)y UHCIMUmMYmulHbly eblivimu Koizmemkepi, Cemet K., Kazaxcman (e-mail: al-g 007 @mail.ru)

bpaiim FOnus FOpvesna — evinvim macucmpi, «Cemeu meduyuna yrugepcumemiy KEAK Paduayusinviy meouyuna icowe
9KOI02US 2bLILIMU-3EPIMMeY UHCIUMYMbIHbIY 2bliblmu 6oniminiy meyeepyuiici, Cemetl K., Kazaxcman (e-mail: d.yuliay@mail.ru)

Puuapo Xapbpon — Kamepni icik mocenenepin zepmmey dconinoei xanvikapanwl azenmmir//1Y, Jluon, Opanyus (e-mail:
harbronr@iarc.who.int)

Ocmpoymosa Eeeenus Braoumuposna — meduyuna eviivimoapuinbly kanoudamol, OHKONOSUANLIK 3epmmeynep HCOHIHOe2l
xanvikapanvix acenmmir//J/Y, Jlun, @panyus (e-mail: ostroumovae@iarc.who.int)

Ancanuxos Kaszbex Heemamosuu — npogeccop, meduyuna evinvimoapuvinsiy doxkmopwl, Cemeti k., Kazaxcman (e-mail:
k.n.apsalikov@mail.ru)

Information about authors:

Lipikhina Alexandra Viktorovna — Candidate of Biological Sciences, Deputy Director for Scientific Affairs, Research Institute of
Radiation Medicine and Ecology, NAO “Medical University Semey” Semey, Kazakhstan (e-mail: a.v.lipikhina@mail.ru)

Esilkanov Gani Mukhtarovich — Master of Science, research associate of the Research Institute of Radiation Medicine and Ecol-
ogy, NAO “Medical University Semey” Semey, Kazakhstan (e-mail: al-g_007@mail.ru)

Yulia Yurievna Brait— Master of Science, Head of Scientific Department, Research Institute of Radiation Medicine and Ecology,
NAO “Medical University Semey” Semey, Kazakhstan (e-mail: d.yuliay@mail.ru).

Richard Harbron — International Agency for Research on Cancer/WHO, Lyon, France (e-mail: harbronr@iarc.who.int)

Ostroumova Evgenia Vladimirovna — Candidate of Medical Sciences, International Agency for Research on Cancer/WHO,
Lyon, France (e-mail: ostroumovae@iarc.who.int).

Apsalikov Kazbek Negmatovich — Professor, MD, Semey, Kazakhstan (e-mail: k.n.apsalikovi@mail.ru)

Hocmynuna: 23 mas 2024 2o0a
Ipunsima: 26 cenmsbps 2024 200a

54



3-0011M
BUOJIOI' UAJIBIK
AJIYAHTYPILIIKTI CAKTAYABIH
O3EKTI MOCEJIEJIEPI

Section 3
ACTUAL PROBLEMS
OF BIODIVERSITY CONSERVATION

Pazngen 3
AKTYAJIBHBIE ITPOBJIEMbI
COXPAHEHMUMSI
BUOJIOI'NTYECKOI'O PASHOOBPA3 U



ISSN 1563-034X; eISSN 2617-7358 Oxomnorus cepusicel. Ne3 (80). 2024 https://bulletin-ecology.kaznu.kz

FTAMP 87.27.07 https://doi.org/10.26577/EJE.2024.v80.13-06

T.3. Bernaos'" -, H.A. BuxkanoBa® ",
B.E. EcxkanoB'. -, B.b. CapcenoBa®.
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EAIA-XXAUDIK, NMONYASUMACDHI KMIKTEPIHIH, KA3IPTT KE3AETI
IKOAOTUAADBIK XKAFAAUDbI XXOSHE MOMYAAUUAHDIH,
TYPAKTbl AAMYbIHbIH MOCEAEAEPI

byA Makana Kasakcranaarbl Eain->Karblk monyASUMacChl KMIKTEPIHIH Ka3ipri TaHAAFbl >)KaF Aakibl MeH
AMHAMMKAChI TYPAAbI >KaH->KaKTbl MOAIMETTED YCbIHATbIH OCbl MOMYASLMSHbIH KYPAEAI 9KOAOTUSICbIHA
apHaAfFaH. KuikTepaiH TOAAEY OpbIHAAPbI, >Ka3Fbl >KaMAaybl, KbICKbl KbICTayAQpbl CUSKTbl MaHbI3AbI
OpbIHAAPbIHA XKYPri3iAreH ayKbIMAblI AQAAABIK 3KCMeAMUMsSAAp OapbICbIHAQ OAAPAbIH, TIPLWIAIK eTy
>Kar AarAapbl MEH 3KOAOTUSICbI, BacKa Ad>KaHyapAapMeH 6arAaHbICTapbl 3epTTeAA. [onyAsLmMs CaHbIHbIH
eTe KYLUTI apTbin OTbIpFaH >XarAAMbIHAQ KMIKTED MEH ayblA LLIAPYaLLUbIAbIFbl BHAIPYLLIAEPiHIH apacbliHAQ
TYbIHAQM OTbIPFAH MYAAEAEP KaKTbIFbIChl AQ KAPaCTbIPbIAAbI XBHE OA KaKTbIFbICTAPAbI LUELYre OH
acep eTeAl AereH Lapasap YCbiHbIAAbl. COHbIMEH KaTap KMIKTEpPAIH Kasipri arpoAaHawadTTapra
KipiryiHiH 6arbITTapbl MEH BAEYETTePi aHbIKTAAAbI.

Kuiktepain Eain->Karbik nonyAsumsicbl Kasipri TaHAa catbl GOMbIHLLA AYHUE XKY3IHAEri eH YAKeH
nonyAsiumst 60Abin otbip. CoHaan ak, Kasakcran meH Pecern MeaepaumsicbiHbiH apacbiHAAFbI LIEKAPAAbIK,
afMaKTarbl TPaAHCLIEKAPAAbIK, MOMYASUMS >KaFAambl Aa KMIKTEPAIH OYA MOMYyASUMSICbIHBIH ©3iHAIK
epeKLIeAITiH arKbliHAaMAbL. KMIKTEPAIH COHFbl >KbIAAQPbl 8Cipece KeKTEMAE TOAAEWTIH OpblHAAP
i3aen barbic KasakcTtaH 06AbICbIHbIH, GaTbICbl MEH COATYCTIK 6aTbICbiHAQ €Ki eAAiH LeKapacbiHaH Ty
>Kar AanAapbl XXMiAeA|.

Kuik caHbIHbIH BipHeLe >KbIAAbIH iLLIIHAE KAYinTi AEHreMAeH PEKOPATbIK, JKarAanFa AEMiHri aybITKYbl
MONYyASIUMSIHBI KAAa y3aK, YakblT TYpakTbl AaMbiTyfa 6GOAaAbl AEreH CypakTbl TybIHAQTbIM OTbIP.
ABTOpPAApPAbIH 3epTTeyAepi OCbl CypakTapra >kayarn isaeyre OarblTTaAFraH. ABTOPAAPAbIH, YCTaHbIMbI
CaHbl LIeKTeH TbIC apTbIN OTbIPFaH KUIK MOMYASUMAAAPbIH TUIMAI peTTey Ka>KeTTIiAIriHeH TyblHAAFaH
OoAapAbIH 6ip GeAIriH ayAan eHiMAepiH namAara acblpy KaxeT AereH 6acka Aa 3epTTeylliAepAiH,
nikipAepiMeH CaMKec KeAeai.

ByA Makara TaburaTTbl KOpFayfa, OHbIH, ilIIHAE KMIKTEPAI KOpfrayfa MYAAEAI TapanTap >KeHe
arMakTa ayblA WapPyaLlbIAbIFbIH AAMbITY GaFbITbIHAAFbI MYAAEAI TapanTap YiiH Ae eTe KYHAbl pecypc
60AbIM TabblAaabl. XKyMbic XKaiblk, ©3eHiHiH OH >Kak, XKaraAaybl IKOXXYMECiHIH KypAEAi 6aiAaHbICTapbIH
TepeH TYCiHyre >karAai >kacal OTbIPbIN OCbl aMMaKTbiH, GMOAAYAHTYPAIAIFIHIH MaHbI3AbI SAEMEHTI
60AbIM TabblAATbIH KMIKTEPAI CakTay YLLUiH TaBMFK pecypcTapAbl TYPaKThbl ManAaAaHyAblH KaXKeTTIAIriH
KepCeTeAi.

TyiiH ce3aep: KMiK, MOMyASUMSl, SMU300TUS, MUTPaLMs, TIPLLIAIK €Ty apeaAbl, XXbIPTKbILITAP.

T.Z. Begilov'", N.A. Bizhanova?,
B.Y. Yeszhanov', B. Sarsenova 3
! Al-Farabi Kazakh National University, Almaty, Kazakhstan
2 “Institute of Zoology” of the committee of Science, Ministry of Science and higher education
of the Republic of Kazakhstan, Almaty, Kazakhstan
*Makhambet Utemisov West Kazakhstan University, Uralsk, Kazakhstan
e-mail: talgat.begilov@mail.ru
The current ecological state of the Volga-Ural saiga population
and the problems of sustainable development of the population

This article is dedicated to studying the complex ecology of the Volga-Ural saiga population in
Kazakhstan, providing comprehensive information about its current state and dynamics. Extensive field
studies were conducted in key locations such as calving sites, summer pastures, and wintering grounds
to understand habitat conditions, ecological characteristics, and relationships with other animal species.
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T.3. Beruios xoHe T.0.

The increasing population of Volga-Ural saigas has led to conflicts of interest with agricultural pro-
ducers, which have been examined alongside proposed measures for resolution. Currently, this popula-
tion is the world" s largest, uniquely positioned in the border area between Kazakhstan and the Russian
Federation. In recent years, saigas have been observed crossing the borders of these countries in the west
and northwest of the West Kazakhstan region during spring, seeking calving sites.

Fluctuation in saiga numbers from perilous lows to record highs within several years, raise concerns
about sustainable long-term development. The author’ s research seeks to address these questions and
aligns with other researchers advocating for population regulation through controlled reduction neces-
sary to manage the rapidly increasing saiga population effectively.

Furthermore, this article serves as a valuable resource for conservation stakeholders, including those
interested in saiga protection and regional agriculture development. It significantly contributes to un-
derstanding the intricate ecosystem dynamics along the right bank of the Ural River, emphasizing the
importance of sustainable natural resource management for saiga conservation and overall biodiversity
in the region.

Key words: saiga, population, epizootic, migration, habitat, predators.
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CoBpemMeHHOe 3KoAOTMYeckoe cocTosiHne Boaro-Ypaabckoi nonyasiumMm camrakos
M Npo6AEMbl YCTOMUYMBOTO Pa3BUTUS MOMYASILLUU

AaHHasi CTaTbsl MOCBSLLEHA M3YUYEHUIO CAOXKHOM DKOAOTMM BOAro-YpaAabCKoi MonyAsLmm cainrakos
B Kazaxcrave. OHa NpeAOCTaBASIET BCECTOPOHHIOIO MH(OPMALIMIO O TEKYLLEM COCTOSIHUM M AMHAMMKE
3TOM nonyAsiumMn. OCHOBbIBAACH Ha OBLLMPHBIX MOAEBbIX MCCAEAOBAHMSX, MPOBEAEHHbIX B Pa3AMYHbIX
KAIOUEBbIX MECTaxX, BKAIOYAs MeCTa OTeAa, AeTHME nacTbmiia M 3MMOBKM CaiirakoB, GblIAM M3YyueHbl
YCAOBMS MX OBUTAHMSI, X IKOAOFMUECKME OCOOEHHOCTM 1 B3aMMOCBSI3M C APYTVMMI BUAGMM XKMBOTHbIX.

B KOHTEKCTE 3HAUMTEABHOrO YBEAMYEHMS YMCAEHHOCTM MOMyASUMM Takxke OblA PacCMOTpeH
KOH(AMKT MHTEPECOB MEXAY Caiirakamm M CEAbCKOXO3SMCTBEHHbIMU MPOM3BOAMTEAIMM, A Tak>Ke
NPEAAO>KEHbI MEpPbI, HarpaBAEHHbIE Ha pas3peLLeHme 3TUX KOH(PAUKTOB.

Ha aaHHbIi MOMEHT BOAro-Ypaabckasi MonyAsiLms CanrakoB SIBASETCS CaMoil GOAbLLON B MUpe
no uncaeHHocTr. OCoBEHHOCTb 3TOM MONYASUMM 0BYCAOBAEHA €e TPAHCTPAHUYHBIM MOAOXKEHMEM Ha
NpUrpaHnuHoOn Tepputopun Mexay KasaxcraHom u Poccuiickoin Deaepaumeit. 3a nocAeAHME FOAbI
0COGEHHO BECHOM BCE Yallle CAYYaIOTCS MepeceveHus CarakoB rpaHulbl ABYX CTpaH Ha 3arnaase v
ceBepo-3anaae 3anaaHo-KasaxcraHckon 06AacTH B MOMCKaX MECT OTEAQ.

KoaebaHus UMCAEHHOCTM CalrakoB OT OMACHOrO YPOBHS AO PEKOPAHbIX 3a HECKOAbKO AT
NMOAHMMAIOT BOMPOC O BO3MOXKHOCTM YCTONUMBOIO Pa3BUTHS MOMYASILMN B AOATOCPOYHON NepCrekT1se.
MccaepoBaHMs aBTOPOB HarpaBAEHb! Ha MOMCK OTBETOB Ha 3T BOMPOCHI. [1031LMs aBTOPOB coBnasaet
C MHEHMEM APYIMX UCCAEAOBATEAE O HEOOXOAMMOCTU PEryAMPOBaHME YMCAEHHOCTM CairakoB MyTem
U3bSTUS YaCTM MOMYASIUMU. ITO MEPOMNPUATME MPEANPUHMMAETCS AAS obecriedeHns 3dhheKTUBHOMO
KOHTPOASI POCTA YMCAEHHOCTU CaNrakoB, KOTOPast CTPEMUTEAbHO YBEAMUMBAETCS.

DTa cTaThd TakXkKe SIBASETCS LIEHHbIM PECypCoM AAS 3aMHTEPECOBAHHbIX CTOPOH B 06AaCTM
OXpaHbl MPUPOABI, BKAIOYAS 3alUMTY CaMrakoB, U AAS Te€X, KTO 3aMHTEPECOBaH B PasBUTUM CEAbCKOTO
XO031MCTBa B pervoHe. PaboTa MrpaeT BaxkHYIO POAb B FAYGOKOM MOHMMaHUM CAOXHbIX B3aMMOCBSI3EM
B aKocucTeme npaBobepexbs pekn Ypaa, noavepkmBas HEOOXOAMMOCTb YCTOMUYMBOIO YrpPaBAEHMS
NPUPOAHBIMI peCypcaMm AASt 06ecreveHmst CoXpaHeH1s U GAAronoAyUMst Canrakos, BaXKHOr0 SAeMeHTa
6ropasHoobpasmne 3Toro permoHa.

KAtoueBble cAOBa: canrak, MornyAsiumsi, annM3o0Tus, MUrpaums, apeaa 06uMTaHUs, XULLHUKMA.

Kipicne TiH, KeOeHTim KebiHe YHipiMEH JKYPETiH KaHyap,
YIIKEH KAITBIKTHIKKA MayChIM/IBIK, MUTPAITHUS JKacaii-
Kuik (Saiga tatarica L.) nneiicrouenaik ma-  mwi[1,2,3,4].

MOHTTBIK (ayHaHbIH PEIMKTIIIK OKUTIHIH KJIACCH- Kuix momynanusiapsl CaHBIHBIH KOIDKBUIABIK
KaJIbIK MbICAJIbl OOJIBIIN TaObIIa bl )KOHE OJ1 KOFapbl  JTMHAMHUKACHIHA TaJAay *acacak Oyl TYpAiH eKi peT
OeltimaenrimTiriven epexmeneneai. byn te3 ece-  “Oerenke MOWBIHBI A deKTiCiHe” yIIBIpaFaHbIH KO-
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Enin-)KaifpIk momysausichbl KHIKTEPiHiH Ka3ipri Ke3[eri SKOIOTHSUTBIK KaF/Iaibl )KOHE MOMYIISAIUSIHBIH ...

pemis. bipinmrici 1920-1940 sxpinaps Oonran. XX
FaceIpabiH 20-KbUTAapel OYI KaHyapblH KY37e-
I'eH FaHa Japackl bermaknananbiH, Y CTIPTTIH KOHE
Enin-)Kaifbik e3eH/Iepi apallbIFbIHBIH €H allbIC TYK-
MipJIepiH/Ie CAaKTAIBIT KaIabl. OChIFaH OaiIaHBICTHI
1919 xbUIIBIH ©31H1e KHIKTEeP/Il ayJiayFa TOJIBIKTal
TBIMBIM CaJBIHIBL. OJ CHPEK KE3NIEeCETIiH, YKOWBI-
JIBIT Oapa KaTKaH TYp PETiHIE KOpFayFa ajbIHIbI
[5,6,7,8].

KuikTepsi cakran Kaimy YIIH KOJIFa aJlbIHFaH
mapaiapablH apkackiHaa 50- KbUIIapAbIH asFblHA
Kapail KMiK KaiiTaJaH KOCINTIK aHIIbUIBIK HbICAHbI-
Ha aitHamapl. Keipeik xbut 6oiibl (1958-1998 xok.)
OYJ1 TYSIKTHI )KaHyap €H CaHbl KO aHIIBUIBIK-KOCIT-
TiK TYyp 6omnnel. Ox xbuaaps Kazakcranga 1 M-
JTUOHAAN KUK Tipuriik eTti [9,10,11].

Exinmni per “Oerenke MOWBIHBI 3¢ deKrTici”
1993-2003 *xpu1mapbl KHIK caHbl Oip MUUIMOHHAH
21 300 Oacka medin, srau 97,9 % a3aiiraH keszie
opbH anasl. 2004 skpUIIaH OacTan KUIKTEPIiH CaHbI
oTe Kaii ece bacrtansl [12,13,14].

Kazakcranaa KuikTi KOprayra OarbITTaJIFaH Iia-
payapabIH apKachlHAa KHIK CaHbl KJIIbIHA KeJTir, OY-
TIHTI TaHJIa OHBIH CaHbI IIEKTEH ThIC KOOSHII OThIp.
Ocipece Enin-)KaibIK MOMYISIIUASCHIHBIH CaHbI IICK-
TEH THIC aPTHIIT COHFBI YIII )KL OOMBI CAaHBI YKaFbIHAH
OypbIH OOJNIMaraH PEKOPBIK KOPCETKIIITI HKAHAPTHIIT
oteip. 2023 kbUIFEI caHak, OoWbHINA Enin-)Kaitbik
TTOMYJILIIHSICH KuikTepiniH cauasl 1 130 000 6ac 60i1-
ca, KazakcTaHaarpl yil TOMYJISIUSAIAFbl KAIK CaHBI
1 915 000 Oacter Kypaasl. byran Gipkarap dakTtop-
JIap ocep eTTi, oJapasiH OacTeiiapsl — Kazakcranga
KUIKTep/li OpaKOHBEPIIKTEH THIMII KOPFay, COHFBI
KBUIIAPAAFbl KBICTBIH JKYMCaK OOIybl, KOKTEM-
Il CaNKBIHIBIKTAD KHUUITIHIH TOMEHJeyi, Heri3ri
JKBIPTKBIIITAP KACKBIP/IbIH CAHBIHBIH A3al0bl, YJIKCH
AMU300THSIAPABIH Oonmmaysl [15,16].

3epTTey MaTepuaaaapbl MeH djicTepi

3epTTey HBICAHBI OOJIBIT OTHIPFAH IIOJICHTTI 1na-
JIAap/bIH TYSAKTHI JKaHyapbl Kuik (Saiga tatarica
tatarica L.) xxoHe kuikTiH Kaszakcranmarel Emin-
JKaiiplk nomysiuusicel. 3epTTey MaTepruaiaapbl aB-
TOpJIAPBIH, KOIDKBUIIBIK 3epTTeyJiepi HOTHXKeNepi
JKOHE JTANTAJIBIK AKCIICAUIIUSIIAp OapbIChIHA )KUHAK-
Tangael. bi3 KWIKTepaiH KargaiblH, pecypcTapbiH
JKOHE MUTPAIUS KOJIAPbIH 36PTTCYMEH COHFbBI OH-
IIAKTHI Kb 00MBI aifHAIIBICKIIN KeJIeMi3, OHBIH COH-
FBI yII XbUIbIHAA Emin-JKaWbIK momymsiuschIHbIH
Ka3ipri SKOJIOTUSJIBIK, )KaFIalbIH 3epTTCYMEH aliHa-
JBICYIaMbI3. 3epTTeY HOTHKEIEpPl CTATUCTHUKAIBIK
MOIIIMETTEPAl Tanjay XOHE ©31HIIK MOHHTOPWHT
yKacay MOJIIMETTEPiHE HETi3/Ie/IreH.
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3epTTeyAiH TCOPHUSUIBIK-OIICTEMEIIK HEeTi3iH
JKaJMbl FBUIBIMHA OJIICTEpP: CHIATTAY, CAJBICThI-
pY, CTaTUCTHUKAJIBIK, >XXYHENiK Tanjgay, ojicrepi
KYpanbl.

3epTTey HOTHIKeIepi KoHe TATKbLIAY

2018 >xpuimaH OacTam TOMYJSIUS CAaHBIHBIH
apTyblHA JKOHE KyaHIIBUIBIKTAD MEH CyaTTap.IblH
JKeTicnieyiHe OalIaHbICThl KHIKTEp MEH aybul Ia-
PYauIbUIBIFBIHBIH apachlHIa 09CEKeNeCTiK TybIH Al
Oactanel. Ochl Ke3lleH Oacram KuikTepliH Peceit
denepalisAChIHBIH KOPIIIiIeC ayJaHIapblHa OTyi Jie
xkuinemi. Kuikrepain exi enmiy mekapa aitMarbIHaH
oTyl OHE OJIap/IblH arpojaHaadTTapra TUTi3eTiH
acepiH 3eprrey OarbiThiHma 0i3 OpbiHOOpP Kama-
ChIH/Ia OpHaNacKaH Peceil FbUIbIM aKaJeMUSIChIHbIH
Opax OemiMIIeciHIH Jjaa HHCTUTYTHI FaIbIMIapbl-
MeH, «bexeliopa» MeMIICKETTIK TAOUFU pe3epBaThI
KOHE «AIIBIO3EK» MEMIICKETTIK TaOWFU KayMallbl-
HBIH KbI3METKEpJIepIMEH OipIeCKeH FhUTBIMHU KCIIC-
JUTUSIIAP KYPTi3IiK:

1) batpic KazakcraH 0OJBICBIHBIH COITYCTIK Oa-
TBICBIH/IaFbl KUIKTEP/IIH JKaIai Tesjiey aiMarbiHa
(coyip, mameip 2022);

2) barpic KazakcTan OOJIBICHIHBIH ayMaFbIHIA-
FbI KUIKTEP/IiH Ka3Fbl KainaysiHa (miae 2022);

3) xuikTepiH KpIcTay aiiMarbiHa (akmaH 2023);

4) Apancop COpBIHBIH MaHBIHA KHIKTEPIIH KbIC-
TaybIHBIH asKTaTy Ke3iHje (Haypoi3 2023);

5) KUWIKTEp/iH CaHAFbI KOHE TOJJIeyre JalbIH-
IBIFBI Ke3iHme (coyip 2023).

DKCHeUIMSIIBIK 3epTTeyiiep kesinae Eqin->Ka-
WBIK TOMYJISIIMSCH KMIKTEPiHIH TapanyblHa, oJap-
JIBIH TIPIIUTITIHAET1 €H MaHbI3/bl alMaKTapFa, aybil
HIapyalblUIbIFBIHA TUT13€TiH OCepiHe IKCIEPTTiK O0a-
Fanay xacaiael. Dxcrieauuusuiap Enin-)Kaiibsik mo-
MyJISAUSACHT KAIKTEePiHiH OMOJOTHSCHI, Teorpadus-
ChI MEH 3KOJIOTHSICHI TypaJibl KONITEI'CH MOJIIMETTED
ajyFa JKOHE OJlaplIblH aybll IapyallbUIBIFEIMECH
e3apa ocepiepi HeTiziHAe KHWiKTepiiH OediMuery-
HIJTiKTepi OOWBIHIIIA CTPATETUSUIIBIK YCHIHBICTAD Ka-
cayFa MYMKIHZIK >KacaJbl.

Peceiimik  opinrecTepaid MoMiMeTi OOWBIHIIA
2022 sbU1IbIH cOYip aiibiHbIH astFbiHa bateic Kaszak-
cran oOmbickiHaH Peceli denepanmsiceiabiy Capa-
TOB 00mbICH, [luTep aymanbl, HuBa mocenkachiHBIH
MaHpIHAa 50 MBIHIAH 0ac KUK TOIEUTIH KOJIANMIIbI
JKep 1371en meKapajgan eTKeHIIr Tipkenai. by xep-
Jiep cyaTTapra JKaKblH KBI3FBUIT TONBIPAKTHI JlaJia-
Jiap, anaina osapbiH 0ipa3 0eIiri COHFbI JKbLIIAPbI
eTICTIK YIIiH JKBIPTBUTBINT TacTaiiFaH. 2022 KbUIIbIH
26-27 cayip xyHi 0y xeprnepne Kenec Onarsl noyi-
PIHEH KeHiHT1 Ke3eH Ier KMIKTEP/IiH €H ipi MUTparusi-
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cbl Oaiikamnel. Lllexapambsuiap, peceiitik ¢pepmepiep
KHIKTEP/Ii TOKTATHIIN Kepi aijayFa ThIPBICKaH, alaia
MYH/Iail YIIKEH HOMIpAl TOKTaTy MyMKIH eMec, oap-
JTbI TIIeKapa OOMBIHIAFI TIKEH ChIM/IAp J1a, aBTOCTpa-
Jla 1a TOKTaTa anMazpl. by skepperi skanmai tenaey
OipHere MbIH TeKTap ajkarnra 28 coyip MeH | MambIp
apaJIBIFBIHA OTTi, 3-4 MaMbIp KYHIEPi KHIKTep Kac
TeJmepiMeH Oipre mekapaaaH Kalra otin Kazakcran
ayMarblHa KalTThlI.

Afita kety Kepek kuiktep Peceit ®deneparusi-
CBIHJIA KBI3BLI KiTalKa KipreH. Amaniaa COHFBI KbLI-
nmapaarbl Exin-)Kaiblk MOMyJISnuschl KAIKTEPIHIH
CaHBIHBIH apTyhl Peceiiieri « AybuT mapyanibuTbIFbI
OaFbITBIHIAFBI JKEepIIep/Ii afHAIBICKA THIMJII EHTi3y
sxoHe Pecelt DenepalusCbiHbIH METHOPATUBTIK Ke-
IICHIH JTaMBITy MEMIICKETTIK OarnapiiaMachIMEH»
(14.05.2021 xpburFer Ne 731 PO YkiMeTiHiH KayIbl-
ChIMEH OEKITIIreH) coiikec Kemin oTeip. by Oarnap-
JlaMara COUKEeC OChI eJJICT] NalaliblK, aiiMaKTap/Iarbl
CaKTaJFaH THIH JXKEpJepIiH COHFBI alKANTaphl OTe
OeTceH Il Typ/ie KBIPTHUIBII alHAIIBICKA SHII31TyIe.
An Oyn xarnail caHbl apTHIN OTHIPFAH TTOMYJISIIHS
YIIiH KOKTEeM/IE TOJIeY OPBIHIAPBIHBIH KETicIeyiH
Tyasipaabl. OCHI JKaFaai1a arpapiblK )KOHE TaOUFaT
KOpFay 0achIMIBIKTAPBIHBIH apachIH/1a KaUIIbLTBIK-
Tap 6ap exeHiH kepemis [17,18,19].

2022 bUTIBIH MaMBIP albIHBIH OachkiHa baTeic
Kazakcran oOnbicel, JXKeHiOek aymanbl, XKakceioai
aybUTBIHBIH MaHbBIHA OipHeIle OHJaFaH MBIH Oac
KUIK TeJjieyre KelreH. byi skepae ne >KepriTikTi
(dhepmepiiep, aybuT XalIKbl KHIKTEP/Il aybll MAaHbIHAH
aiiar TactayFra TRIPBICKaH, HOTIKECIHIE KUIKTep i
KOpFalThiH OXOT300MPOM MEKEMECIHIH HWHCIIEK-
TOpJIapbl MCH aybLT XaJIKbIHBIH apachIHJIa MY IJIENIep
KaKTBIFBICHI OOJBI, ajaiia KuikTep yHipi aiinay-
Fa KOHOEH KbIJIIa TOJJCH KYPreH ayMaKTapblHaH
kernexi. bi3z YKakcpiOail ayblIbIHBIH OATHICHIHIAFBI
KHIKTEpPAIH TOJIAEY OpBbIHBIHA 9 MaMbIp KYHI Kei-
IiK, Oipak KHIKTEp €Ki YII KyH OYpbIH jKarai Te-
Jien, OyJl ayMaKTaH KeTil KajraH. Tesiey OpbIHbIH
Kapay OapbIChIHIa OipeH capaH TeJiereli KypreH
AHAJIBIK KUIKTEPJIi, IIOM >KaMbUIFBICBIHBIH TalTa-
FaHBIH, COKIAK J>KOJIJApIblH CAJBIHFAHBIH KOPIIK,
AHAITBIK, KUIKTEP/IiH TOJIETeHHEH KeHiH IIybIH Tac-
TaFaH OPBIHAAPBIHIA KEYIll KaJIFaH IIyJIapblH Ke3-
JIECTIPJIIK.

2022 xemaeH 9 mamblp kyHI Kaszranos ayma-
Hbl, Kapao0a aybliblHAH OHTYCTIK 0aThiCKa Kapai
15 mrakeIppIM KAIIBIKTBIKTa ayMarbl 0€C MbIH TeK-
tapmait amarma 80-100 MbeIH OacTai KHIKTIiH JKaImai
TOJIJICY OpPbIHBbIHA Tall OOJABIK. TeJey KalbINThI
JKaraalaa eTyne, aya paiibl Konainsl. Kuik maxkra-
pBI KYHT€ KBI3IBIPBIHBIN YKATBIP, KOMIIUIIT amxaM-
HaH Kalllllaiibl, apaiapbiHa erizepi e 6ap (cyper

1). KuikTep >kalibUIFaH ajkanTapja KaHaJaH ecill
KeJle JKaTKaH Oerere, akceney xoHe 0acKa J1a aCThIK
TYKBIMJIAC OCIMJIKTEP/Il JKaKChl JKEreHI KOpPIHiM
TYp. Onap Tesnney opbIHBIH TeK KOPEKTECHETIH 0CIM-
IIKTepIiH TypiHe OalJaHBICTHI e€MeC, COHIal aK
AJIaHHBIH Teric OOJybIHA, OCIM/IIK KaMbLIFBICHIHBIH
Oenrini O6ip OMIKTIriHe, TYIIBI Cy KO3iHiH KaKbIH 00-
TybIHA OailIaHBICTHI TAHIAWTHIH OOTYBI KEPEeK.

Kanmer 2022 sxbutel Enin-JKaiibik momysius-
CBbl KMIKTEPiHIH TOJIZCYl COTTI OTTi, )Kac TeIAepIiH
Tipl KaJbIll aHAChIHA 1IeCyl KAaJBINTHI >Karmaiia
0oL

Tengeyre XuHalFaH KUK YHipiepi e3aepiHe
KBIPTKBIITAPBI TAPTaIbL. Bi3 OChl MAaHHAH Kapcak,
TYJIKI Ke3JICCTIpAIK, aclaH/a jaja KbIpaHaapbl MCH
AKKYUPBIKTBl OYpKITTEpIiH OipHelIeyiH caHalbIK.
Byst KBIPTKBIITAp KUIK JIAKTAPBIMEH, TOJICY Ke-
3iHJIE Tya anMaii eJIeTiH KHIKTep/IiH eJIeKceIepiMeH,
TyFaHHaH COH aHAJIBIKTApJbIH TacTaraH MIyJapbl-
MEH KOpPEKTCHE/I.

JKasrel skcnequiust Oapwichina Emin-XKaiibik
MOMYJISIUUSICHl JKa3/IbIK, Kalayaa 3eprrenni. byn
MIOMYJISIIUSHBIH, Heri3ri sapocsl bateic Kaszakcran
OOJIBICBIHIAFBI ApaJICOp COPBIHBIH MaHBIHZIA Tip-
IIUTIK eTei Jern caHananbl. [lomynsiusHbIH CaHbI
eH TeMmeH neHreine Oomran 2003-2004 xbuigapbl
KUIKTEp Janaja MyJje Ke3Iecneld KeTKeH Ke3aepe
JIe OCBI MaHJIa OJIAP/BIH MIAFbIH YHIpJIepi caKTallFaH
[20,21]. bi3miH sKCHeAUIHUSIMBI3 Ke3iHIe Apaiicop
KeuiHiH MaHbIHAa 100 MBIHHAH acTam 0ac KHIKTep
aHBIKTAN B, JKa3Fel Kaiiaya MomyJsIUsSHBIH Oa-
CBIM 0OJIIri copIapFa KeiIl KYATHIH TYIIBI Cy aFbIH-
JAPBIMEH COPJIAP.IbIH MaHbBIH KalJadThIHBI OeNrii
Oonapl. TyIisl cy TOFaHAapbl MEH KOpEK 0a3achIHBIH
YKaKBIH/IBIFBI, copiiapaa Ty3 OeH JemMairyFa Kayiricis
TETiC Te alllbIK KEHICTIKTiH OONybl KHIKTEp YIIiH
COpJIapIbIH MaHBI €H JKaKChI JKa3Fbl JKainay OOJIbII
TaObUIaIbl. ANaiijja MONYJISIHS CAHBIHBIH MEKTCH
TBIC apTYhl JKAHBUILIMHBIH, CyaTTap/blH JKETicIey-
LIJTTiH TyABIpBIT OThIPp. COHABIKTAH KHIKTEP Ka3-
Fbl YaKbITTa MaJI CyapaThiH TYIIbI CY KO3JepiHE Ke-
JI cy imrim, MajaMeH Oipre acipece *KbUIKbIIAPMEH
Oipre xaiibutya (cyper 2).

bi3 MmyHaait sxkarnaiiael ke3imMiz0eH Kepin OaKbl-
nanbiK. KyH bICTBIKTa KHIKTEP MaJIMEH 0ipre KyAbIK
OachlHa KEJIiN MaJl Cy il ajgfaHIla KyTill Typaabl
JKOHE MaJJIbIH COHBIHAH KOPKBIHBIIITAPBIH JKCHIIT
Cy Ky#WbUIFaH acTayfa Kemin cy imeni. JKaHObIp
KayFaH KYHAEpl KMIKTep €Ki YII KyH OOibI cyaT Oa-
ChIHA JKOJaMaiijbl, ce0edl menTiH OOMBIH/A bIIFal
KeTKUTIKTI. JKasFpl Kaiijayia KHIKTEp >KalbUIFaH
ankanTapaa (GUTOMacCaHBIH KEJiHYl OITHMAb/IbI,
KaUBUTBIMAAP KHIKTEPIiH COKIAK IKOJIIapbhIMEH
TOpJIAHFaH.
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1-cyper — Kuik nakrapsl

2-cypet — JKbUIKbUTapMeEH Oipre »albUIBII XKYPreH KUIKTep

Kpickpl axcniequnust Oapbicbinga Emin-Kaitbik
MOMYJISIUUACHIHBIH Oip Oeiiri copiapiblH MaHbIH-
Jla KBICTAUTHIHBI aHBIKTAIIB (Apantede, Kambic-
TeiKkON, Tepkecop, basp, XKammakcop, barmakcop,
Apancop), Ochl Keple KUIKTep KYHEKKe Tycei.
ConbiMeH KaTap HapblH KyMaapblH KbICTAHIbI
[22,23,24].

biz 2023 xpuigeiH 21 akman kyHi Kasranos
aybutbiHaH meIFeT Kazramo-)KeHiOek Tac sk0ubl-
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MeH kypin Hypcaii aybuibiHa JieiiiH, ofaH opi OH-
TYCTiKKe Kapai skypirn MbIp3aibl KbICTaFbl apKBLIBI
CapamkblH aybUIbIHA JICHiH OapJblK KOHE COHJA
opHanacTeiK. JKoyia OipHele KUK YHIpIepiH Ke3-
nectipaik. 22, 23 aknan kyHuepi Apanrebe, Ka-
MbICTBhIKOI, JKannakcop, basp copiiapblHbIH MaHbIH
apanaapik. Jlamajga Kap *KaMbUIFBICHI KaJIbIH €MeC
3-4 cm, kuiKkTep TeOIHAC )KaHbUIBII KYP, Kapbl ap-
IIBUTFAH JKEPJIEPICT] MONTep TaKbIPJIAIl KETIHTCH.
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TanepTeHri Me3riiae KHIKTep COPJIbIH KaFaJlapblH-
Jla TOTITACHITT JKAThIp, 013 JKaKbIHIaFaH Ke3/e FaHa
JIyp eTill TYpBII Kaiia sxeHene i, XKarkaHn opbiHja-
pBIHa OapbIl KaparaH Ke3/e KapAblH OeTiH/e TanTan
TacTaraH JKaTaKThIH OPBIHBI aHBIK KOPIHE]T.
Okcnenuiust OappeichiHaa «Oxotr300mpom Oby
PMKK uncniekTopiaapsIMeH Ke3/1ECTiK, 0JIapMeH OH-
rimenecy OapbIChIHIA Oip MOOMIIB/II TONTHIH OaKbI-
naitteiH 40 MBIH rexktap Teppuropuana 20 MeIHIAM
Oac kuikTep 0ap eKeHiH alTThI, IFHU KHIKTEPIiH O1p

0eJIiri COHFBI Ke3]1e OChI alMaKTapIbl KbICTAIT OTHIP
(cyper 3).

KBICTBIH COHBIH/IA Kap/IbIH ACThIHAH KHIK ©JICK-
ceJiepi MIBIFBII JKAThIP, OJIAP/BI allbICTaH Oaiikayra
Oomanel. bi3giH OakplIaybIMbI3 OOWBIHINA KBICTAY
Ke3iH/Ie IIBIFBIH OOJIFAH KHIKTED CaHbl KAaJIBINITHI
JKaFJaii/ia )KoHe 0JIap HETi31HEeH JKbIHBICTHIK KETij-
I'eH aTaNbIKTapIaH Typajbl. OnapabiH KYHEKTSH COH
DJICIpEIl caijlap MEH JKbIpajapJarbl KajblH Kapra
OMOBLIAT JKOHE COJI JKEepJIe OITreHAepl KOPIHIM Typ.

3-cypet — KpICKBI OKCIIeqUIINS KE31HIIE 3ePTTENTEH ayMakK,

«Oxot300mpom ©b» PMKK wuncnekropiaps!
«bekeiopna» pe3epBaThl MEKEMECiHIH HHCIIEK-
TOpJIapBIMEH Oipiiece KHIKTep i OaKbIIai b, Jama-
JIaFbl KUIK ©JICKCEJICPIH JKUHANUIbI. OJIeKcelepaiy
JKUHAIybIHA SKEPTUTKTI TYpPFBIHAAp Aa MYAJEII,
oJlap MHCIIEKTOpJApFa JanajaH KepreH KHiK Tell-
KeJIepiHiH OPBIHBIH alTHII OTHIpabI, cebedi onek-
ceJIep/IeH MaJl aypyJiaphbl Tapajama Ael KayinTeHe-
Ii (cyper 4).

Kuikrep Tipiiniri yirid KbICTay JaFbl IEK TSy
¢baxTop Kap >KaMbUIFBICH Oonbin Tadbutaabl. CoH-
FBI )KbUIAAPBI Kap KaMbUIFBICBIHBIH a3 00iysl Enin-
JKalbIK TOMyJISAIUSICHl KHIKTEPIHIH KbICTAy ayMakK-
TapbIHBIH COJITYCTIKKE Kapai aybICKaHBIH KOPCETil

oTbIp. MyHBIH Oip ceOeli jxoFapblja alTKaH Kap-
JIBIH a3]IbIFBI 00JICa, EKiHII ce0e0l MOy CaHbI
MEH THIFBI3IBIFEIHBIH APTHIT, TIPIIUTIK apeaTbIHBIH
KEHEI0l JIEn ecenTeimis.

Ocpnaiima Enin-XKalblk TOMyISIUsChl COH-
FBI KBUIIAPHl KBICTAY, JKaiijlay OpBIHIAPHI PETiHIe
TeJJIey alMaKTapblHa JKaKbIH TEPPUTOPHSIIAPIBI
Kalmaiapl, SFHA OYPBIHFBIAAN OCBI TYPre TOH aJlbIC
KAIIBIKKTHIKKA MayCBIM/IBIK, MUTPAITHS YKacaMaiIbl.
By xarnait 1a monysisiusi CAHBIHBIH Te3 KOOCI01He
acep eryui Oip ¢akTop O60sysl A2 MyMKiH. Murpa-
1S KAITBIKTBIFBIHBIH a3 OOJyBI HIBIFBIHIBI a3aiiTa-
JIbI, MUTPAIUS KAIIBIKTBIFBIHBIH a3at0bl Ka31pIi jKaF-
nainapra OeriMaeny OOJbI TaObLIAIbI.

61



Enin-)KaifpIk momysausichbl KHIKTEPiHiH Ka3ipri Ke3[eri SKOIOTHSUTBIK KaF/Iaibl )KOHE MOMYIISAIUSIHBIH ...

4-cypet — Jlasaiarsl eJIreH KUIKTep/ii )KHHAY

2023 >KbUIABIH HAypbl3 albIHIAFBl SKCHEIU-
must ke3inge 013 Kazranos-JKoHiOeKk KOJBIHBIH €Ki
KarplHAarbl mamMamen 1500 km? ayMakThl 3epT-
TeJiK. DKCIEeIUIUSIHBIH MaKCaThl XKaHyapiap/blH
MayCBIMIIBIK TapaJIyblH aHBIKTayFa JKOHE OJapIbIH
MUTPALMSUIBIK QJICYEeTiH OaranayFa MYMKIHIIK Oe-
peTiH KOeKTEeMHiH 0ac Ke3iHJeri KWiKTepJiH IIo-
FRIPJIAHYBI TYpaJbl jkKaHAa MOJIMETTEp ajay OOJIBIT
Ttabbutanel. Kuikrepsain Herisri maccacel Kasra-
noB-2KoHiO€K 5KOJIBIHAH CONTYCTIKKE Kapail, Apai-
cop copbiHaH mamameH 70-80 KM COJTYCTIKTET1
Amipiesek e3eHiHIH OacrayblHa JCHIHTT aymakTa
IIOFBIPJIAHFaH.

2023 XbUTIBIH CcOYip albIHBIH 18-21 apalbIFbIH-
Jla KUIKTEP/IIH KOKTEMTI1 CaHaFbl )KOHE TOJIJICyTe Ja-
WBIHABIFBL Ke3iHae bateic Ka3zakcTtaH OONBICHIHBIH
Kasranos, bekeit Opna, XXoHiOek aygaHmapbIHBIH
ayMarbIHA DKCIICIUIIUS Kacabl. APaJCOP/IbIH OH-
TYCTITiH/Ie KHIKTEP/Ii Ke3/IeCTipe alMaIbIK, TEK COp-
IIBTH COJITYCTIK OQTBICHIHIA aTANBIKTapIaH TYPAThIH
LIaFbIH KUiK YHipiepi ke3aecti. Kuikrepain Herisri
Maccachl COJNTYCTIK OaThICKA, TOJI/ICYy OpPbIHIAPbIHA
Kapail murpanus jxacarad. KuikrepiH aBHacaHa-
roiH kyprizin xxatkad KBCK (ACBK) exinaepimen
ke3znectik. Omap na KUIKTEepAiH KbUIIAFBl TOIIEY
OPBIHAAPBIHBIH ~ MaHBIHIAA  IIOFBIPJIaHFAHIBIFBIH
pacrazbl. 21 cayip kyHi Kaszranos, Komanke:n, Ka-
paoba, XKaxcwiOali, bopcer, Tericmrin, Ka3zramor
MapIIpyTel OOHBIMEH KYPIT OTTIK. byl KuikTepIiH
TOJIJICY OPBIHAAPHI OOJIBI TAaOBUIAIBI HKOHE MbIH-
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JIlaFaH KUIKTEpJeH TYPaTbIH YHipiepai Ke3JecTip-
nik. Kapao6a-’Kakce10ail KOJIBIHEIH OOWBIHAA KHIK
YHIpJIepiHiH COHbIHA KAJbII KOWFAH aypy aTajblK
KHIKT] yIIeIpaTThiK. Kuik agaMaapaan Kammaii oip
OpBIHAA TYPHIN aifHaja Oepemi, IaMachl Ka3akTap
TeHTek Jen araiThiH KoiabiH (Llenypo3 Coenurus)
aypysl Ooiica kepek (cypert 5). by keiibip aypynap-
IIBIH MaJiJaH KHUIKTepre, KHIKTEPICH MayFa JKYFY
KayIli 0ap eKeHiH KepceTe/I.

Jlanama OKBIPTKBIII CYTKOPEKTiIEpre KOpeK
KETKUTIKTI. Kapcak, TyJdKi CHSKTBI JKaHyapiapabl
Ke3JIeCTIp/IiK, oyiapyaH Oacka mubepi Oap, Oynap
TyHze OeJICeH i TIpIILTiK eTeTiHi OeNriii, COH/IBIK-
TaH oJIapAbl KYHII3 Ke3AecTipy oHail emec. Al ma-
JIaHbIH 0acThl KBIPTKBIIIBI KACKBIpIAp 93ipre Kol
emec, bekeliopaa pesepBaThl WHCIEKTOPJIAPIMEH
JKOHE MaJl ©CipyIIi KEepTiTiKTi TYPFRIHAAPMEH OH-
rimesiecy O0apbIChIH/IA OJIap ©3Ipre KACKBIP/IbIH KOIl
eMec CKCHIH )KOHE MaJlFa THIIl XKaTlaraHbIH aiTThI.
MyHBIH ce0ebi KacKbIpIapAblH CAHBIHBIH a3IbIFbI
JKOHE Jlaajia KOPEKTIH KETKUTKTIr. AJaiiia Mbl-
HaHJail KOPEKTIH MOJIIBIFBI aJ/IaFbl XKbIIIapaa Oy
KBIPTKBIITAPABIH CAHBIHBIH apTyblHA OKEJIeMl Je-
reH Oomkam Oap. 2023 KeUIABIH cOyip albIHAAFBI
KOKTEMTI JKCIETUIINsS Ke3iHe Apancop COpPBIHBIH
JKaracblHaH COPJIBIH OPTACHIHJAFBl apajira Kapan
OTKEH eKi KacKbIpzbiH (Oipi apmaH, eKiHIIICi KaH-
IIBIFBI) COpPFa aHBIK TYCKEH JKac 13/IepiH KiK.
oJNapIbIH apaiiiarbl KajblH JKbIHBICTHIH apachlHJa
JKaTKaHbl aHBIK (cyper 6).
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6-cypet — Copaarbl KaCKbIPABIH 131

JKeIpTKBIII KycTapFa Kail MaychiMJia Jla KOpPEeK
JKETKIUTIKTI, 9cipece KHUIKTep TOJIIEereH yakbITTa,
KYHEeKTeH KeWiHTi )XoHe Kap KeTe OacraraH KesJe
oJlapFa KOPEK JKeTill apTbuiajbl. bi3 kyliekTen keiin
oJICipen KyJlaFaH aTalbIKTapAbl jKaH TarchlpMait
JKATBIM JKBIPTKAIII KYCTAap/IbIH JKEIl )KaTKAHBIH KOp-
JIK YKOHE TEK JKbUIbI JKYMCAK, )KEPiH IIOKBII Kelleci-
ciHe kemeni. AJ KHIKTEpiH Tenaey Ke3iHae acnan-
JIa )KBIPTKBINI KyCTap KarTar Xypli, oj1e0rerrepie

KBIPTKBIII KYCTap/blH KHIK JaKTapblHA IIa0ybLT
YKaCAMTHIHBI alThUIA L, Oipak 0i3 MyHAal JKarIai-
JIbI KE37IeCTIpe aiMaIbIK.

Kuik yiipnepi oCbl KYPJBIK KBIPTKBILITAPBI
MEH JKBIPTKBILI KycTapZbl e31epine Tapryna. Enin
MeH JKalbIK e3eH/epiHiH apalibIFbIHIAFbl ayMaK-
TapJbIH Ka3ipri apuan3aiusichl Ke3eHIH/IE KHIKTep-
JIiH CaHBIHBIH apTyblHa OaiIaHBICTBI aKKYHPBIKTHI
oypkit (Haliaeetus albicilla) e3iHiH Heri3ri Koperi
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OaJIBIKTaH KUIKTEpre aybIChI dKOJIOTHSUIIBIK OeifiM-
JENTIITIK KaCHeTiH amryaa. bi3 ke3gectipreH Kuik
yHipJiepiHiH OapIBIFBIHBIH YCTIHIE OCBhI aKKYHPBIK-
TBI OYPKIiTTEp YIIbIN KYp. COHBIMEH KaTap Aajia Kbl-
pansbl (Aquila nipalensis), kapakyc (Aquila heliaca),
taszkapa (Gyps), barnak ykici (4sio flammeus), ma-
rana (Larus) CUSIKTBI JKBIPTKBIII KyCTap Korl.

2023 skpuiaeid ka3el bateic KazakcTan 00JIbI-
CBhIH/Ia KYaHIIBUIBIKTEI OOJbI, OYJ aybul mapya-
LIBUIBIFBIMEH  alHANBICATBIH  KEPTLTIKTI  XaJbIK
YIIH eneyn macenenepai Tyabipasl. Depmeprep
MEH aybLT XaJIKbl IIONTiH IIBIFEIMBI a3 OOJIFaH/IbIK-
TBIH MaJl a3bIFBIH KETKUIIKTI KoJem/ie AaiblHaay1a
KHUBIHJBIKTApFa Tal 00yiapl. MyHBIMEH KaTap KHiK-
TEp CaHBIHBIH apTybl OYJ JKaHyapyiap MeH aybul
HIapyallbUIbIFGl OHAIPYLIJIEPiHIH apachblHIa Kak-
TBIFBICTApFa aJIbll KeJai. COHFBI XKbUIIApAAFbl KHiK-
TEPJiH CaHBIHBIH apTybl MEH aybUI MIAPyallbUILIFbI
apachlHAAFbl MyJIeNiep KaKTBIFBICHI KHIK CaHBIH
peTTey KaXETTUTITiH Ty IBIPABI.

2023 bLIbl DKOJIOTHS )KOHE TAOUFU pecypcrap
muHHCTpAIri Kasakcranga xuikrepain Oip Oemirin
aynmayra pykcar Oepmi. JKaiiblk momynsnuschiHaH
226 MbIH 0ac, SSFHU TOMYJISIUs caHbIHBIH 20 % ay-
Jayfa yceIHbIC Oepinai. Anaiina Kenectik noyipaex
KeWiHT1 KHIKTepAl KOCINTIK ayjay TOKTaFaHHAH Ke-
HiH KOCINTIK ayjay alFaml peT YHBIMAACTBIPBUIBIIT
OTBIPFAH/IbIFbIHA OalIaHBICTBl TOKIPUOCHIH a3.bl-
Fbl, MHQPAKYPBUIBIMAAPABIH TOJIBIK IaiibIH 0O0I-
MaybiHaH Tek 20 086 Oac KHik aynaHbl, SFHU MOITY-
msiuusiHbH 1,7 % an aynaHazael Aem sKocrapiaHFaH
226 mbIH Oac kuikTiH 8,8 % aymanmasl [25].

Kanmer 1960-1990 xpuinap apanbIFbIHIA OTHI3
KBUIJAH acTaM YaKbIT KHIKTEpIi KOCIITIK ayJarl,
CaHbIH peTTen OThIpFaH Ke3zne KasakcTanmarsl yin
MOy JISIIUSTHBIH J1a CaHbI Y3aK KbUIIap OOWBI TYpak-
Tl 0OJIBIN Keni. Byl KWiKTepliH CaHbIH TYpPaKThl
JieHreliie ycran Typy YLIIH MOMYJISLIUSHBI PETTEIl
OTBIPY Ka)eT eKeH/IITiH Kepceresi [26,27,28].

KopsITBIHABI

biznin 3eprTeynepiMi3 caHBI apTHIT KeJle XKaT-
kan Enin-XKaiieik nomysnsusicel kuikTepiniy JKa-
WBIK ©3CHIHIH OH JKarajaybl SKOXKYHECIHIH KaJbII-
TaCyBIH/IaFBI MAHBI3BIHBIH 30p €KCHIITIH KOPCEeTIl
oteip. Kuikrep oChl ayMakTarbl €H OacThl JIaH/-
madTKypaymIsl Typre aitHaap! gecek 0oaasl. OHbI
KHIKTEp/IiH aybUT MIapyambUILIFBIMEH 03apa Oaita-
HBICBIHAH, KBIPTKBIII )KaHyapJiap MCH KYyCTap/ibl ©3-
JIepiHe TapTYbIHAH KepyTe 00yapl. AHTPOIIOTEH/TIK
TYIIBI CY KO3IEPiH Maigaiany KoHe MajIMeH Oipre
JKalblTy, aJIbIC KAIIBIKTBIKKA MUTPAIUs )KacaydaH
0ac TapTy KUiK MOMYJSLUSACHIHBIH arpoianamadTT-
Tapra KipiryiHe 3TOJOTHSUIIBIK, JKOHE KOJOTHSITBIK
Oacray Jien KapacThipyra 0oJabl.

Enin-KaifbIk momyisiusichbl KUiKTEPi MEH aybul
[IapyanIbUIBIFBIHBIH apachlHa TYBIHAAN OTHIPFaH
Kapama KaWIIbUTBIKTapIbl MICHIy YIIiH MbIHAHAal
Oipkarap mapanap/ sl aTKapy/Ibl YChIHAMBI3:

1. MemiekeT TapamnblHaH KHIKTepIiH aybll Ia-
PYyalbUIBIFBIHA KSATIPETIH IBIFBIHAAPBIH aHBIKTAH-
THIH apHAbl KOMUCCHUS KYPY;

2. Kuixrepni xopray Ooitsiama Kazakcran MeH
Peceii denepanusicel TpaHCHIEKapabIK, OipieckeH
BIKITAIJIACTBIKTHI ambITy. byn Garbirta 3.03.2023
K. «ATTBIO3EK TAOUFH KayMastbl MeH bekeiopaa Ta-
ourn pesepBaTb» aymarbiHga PFA Opan Genimure-
CiHIH Jajia MHCTHTYThl MeH M.OTeMiCOB aThIHIAFbI
BKY apacemga Xansikapaiblk « Apancopy FEUTBIMA
3epTTEy CTAllMOHAPBI KYPBUIJIBI;

3. Enin-)KalblK TOMyJISALUSACHI CAHBIHBIH KO-
Fapbl JKaFJaibIHIA TIOMYJISIUSHBI THIMII Oackapy
OaFapiiaMachlH OHBIH IMIHJE MOMYJISILUSIHBIH Oip
OeJlirid THIMII TypAe ayiayabl iCKe achlpy.

byn mapanap OnoanyaHTYpJIUTIKTI caKkTay MEH
aybll LIApYalIbUIBIFEl OHIIPYIIUIEPiHIH MY/Iese-
piH KOpFay apachIHJArbl TEMe-TeHIIKTI CaKTayFa
JKarai xKacaiiapl el CaHalMBbI3.
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KA3AKCTAHHDIH, )KAI}AVIbI AAMA OPMAHAAPBIHAA
BAKTEPUAADBIK KYUIKTIH TAPAAYbIH bBATAAAY

Erwinia amylovora — >xemic arawtapbiHAa OaKTEPUSIAbIK, KYMAIPriHi TyAblpaTbiH epeklie KayinTi
KO3AbIpFbill. By Ko3AbIpFbill KasakcTaH aymarbiHAQ TapaAa 6acTaraHAbIKTaH MBAEHW >xaHe Malus
sieversii xabaibl aAMa OpMaHAapbiHa alTapAbIKTar Kayin TeHAipeai. byriHae 6akTepusIAbIK, KYMiKTiH
TapaAbIN KETKEH TYPAEPIHE TMIMAT eM GOAMAFbIHABIKTAH, TEK epTe AMArHOCTUKAAQY apKbIAbI FaHa OHbIH,
aAAbIH aayFa 6oaaabl. Ken 3epTreyaep HerisiHeH mMaAeHM aAma 6aKTapblHAQ GAKTEPUSIABIK, KYHiKTi
aHbIKTayfa GaFblTTaAFaHbIMEH, >kabaibl aAMa NMONyAaUMsCbIH GakbiAayFa a3 keHia 6eAiteai. Coa yuiH
>kabaiibl aAMa arawitapbiHAa GaKTepUSIAbIK, KYyHIKTIH TapaAyblH aHblkTay yuiH KasakcTaHHbIH TepT
KOPFAAATbIH ayMaKTapbIHAQ KeLIeHAI TOPT >KbIAABIK, MOHUTOPUHI PEXMMI XKYPri3iAai. bipHelwe >bia
6OMbl XXYPri3iAreH TekcepyAep HoTuxXeciHae Malus sieversii yariaepiHAe GaKTePUSIAbIK, KYMIKTiH aiKbiH
GeAriAepiHiH, XKOKTbIFbIH aHbIKTaabl. bya 6akbiaayaap 6GymipAik aFbiHAAFbl MMMYyHOXpOMaTorpadms,
COHAQM-aK, CUMIMTOMCBI3 YATIAEPAE XYPri3iAreH CTaHAAQPTTbl XXOHe HakTbl yaKbITTaFbl MOAUMEPA3AbI
Ti36eKTi peakuUMsHbIH TaAAQYybl APKbIAbI OAQH 8pi pacTarAbl. bya 3epTTeyain HaTHxXeAepi KasakCcTaHHbIH,
kabaiibl aAMa OPMaHAAPbIHAAFbI OAKTEPUSABIK, KYMIKTIH Kas3ipri >kafaarbl Typaabl GaFa etnec
aknapar 6epe oTbIpbIn, TAaBUFATTbI KOPFAy YLUIIH YAKEH MaHbI3Fa ne. Aemek, GYA AepekTep MEeMAEKETTIK
OpraHA@pFa OCbl 3KOAOTUSABIK, MaHbI3Abl IKOXYHeAepAe GakTepPUSIAbIK, KYMIKTiH TapaAybliH LeKTeyre
GarblTTaAFaH aAAbIH aAd LIAPaAap KabObIAAAYFa LIAKBIPATHIH FbIAbIMUA HEri3AEAreH YCbIHbICTApAbI
TY>XXbIpbIMAQYFa Heri3 60AaAbI.

Tynin cesaep: Malus sieversii, Erwinia amylovora, xabaiibl aAMa OpMaHAapbl, 6AKTEpUSIAbIK KYIIK,
TabWFaTTbl KOPFAy, epeKLle KOPFaAaTblH TAbUFK aymMakTap.

G.A. Iskakova'*, G.A. Zharmukhamedova'?, Z.K. Jumanova'?,
D.A. Naizabayeva'?, Z.A. Berdygulova'?, S.S. Soltanbekov?,
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Assessment of the spread of fire blight
in wild apple forests of Kazakhstan

Erwinia amylovora is a dangerous pathogen that causes fire blight in fruit trees. As this pathogen has
started to spread in the territory of Kazakhstan, it poses a significant threat to cultivated and wild apple
(Malus sieversii) forests. Currently there is no effective treatment for widespread types of fire blight, it
can be prevented only by early diagnosis. Although much research has focused on the detection of fire
blight in cultivated apple orchards, little attention has been paid to controlling wild apple populations.
Therefore, a comprehensive four-year monitoring study was conducted in four protected areas of Ka-
zakhstan to determine the spread of fire blight on wild apple trees. During several years of inspections,
Malus sieversii trees showed no obvious signs of fire blight. These observations were further confirmed
by lateral flow immunochromatography as well as by conventional and real-time polymerase chain reac-
tion analysis performed on asymptomatic samples. The results of this study are of great importance for
nature protection, providing invaluable information about the current state of fire blight in wild apple
forests of Kazakhstan. Therefore, these data provide a basis for formulating science-based recommenda-
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tions to government agencies to take proactive measures aimed at limiting the spread of fire blight in
these ecologically important ecosystems.

Key words: Malus sieversii, Erwinia amylovora, wild apple forests, fire blight, nature conservation,
specially protected natural areas.
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OueHka pacnpocTpaHeHUsi 6aKkTepuaAbHOro 0Xkora
B AMKMX I0A0OHeBbIX Aecax KazaxcraHa

Erwinia amylovora — 0co60 onacHblii BO36GYAMTEAb, BbI3blBAlOLIMIA GAKTEPUAAbHBIA  0XOT
MAOAOBbIX AepeBbeB. [TOCKOAbKY 3TOT BO3OYAMTEAb HauaA pPaACMpPOCTPAHATLCS Ha TeppUTOpPUM
KasaxcrtaHa, OH MPEACTaBASIET 3HAUMTEAbHYIO Yrpo3y KYAbTYPHbIM SIOAOHSIM UM AMKUM $SIOAOHEBbIM
Aecam Malus sieversii. TTOCKOAbKY B HacTosiliee Bpemsi He CyllecTByeT 3(D(eKTUBHOrO AeueHus,
6OAE3Hb MOXHO MPEAOTBPATUTb TOALKO MyTEM PAHHEN AMArHOCTWMKM. XOTS MHOIME MCCAeAOBaHMS
ObIAM COCPEAOTOUEHbI HA BbIIBAEHMU GAKTEPUAABHOIO 0XKOra B KYAbTYPHbIX IOAOHEBbIX CaAaX, MAAO
BHMMaHUS YABAIAOCh KOHTPOAIO MOMYASLIMIA AMKMX IOAOHB. [103TOMY B UeTbipex 0CO60 OXpaHsSemblx
NpUPOAHbIX TeppuTopmsx KasaxctaHa OblA MPOBEAEH KOMIMAEKCHbINA YETbIPEXAETHUI MOHUTOPUHI C
LIeAbIO BbISIBAEHMS PACNPOCTPaHEHMs GaKTEPUAABHOTO 03KOTra Ha AUKUX 6A0HSIX. [TOCAE HECKOABKMX AT
npoBepok 06pasupl Malus sieversii He BbISBUAW SIBHbIX MPU3HAKOB MOPAXKEHMs GaKTEPUAABHBIM 0XKOT OM.
D71 HaBAIDAEHMS BbIAM AOMOAHUTEABHO MOATBEP>KAEHbI C MOMOLLBIO MMMYHOXpOMaTorpacmm, a TakxKe
C MOMOLLBIO MOAMMEPA3HO LIEMHON peakLmMu 1 MOAMMEPA3HO LLIeMHONM peakLMu B PeaAbHOM BPEMEHH,
BbINOAHEHHOTO Ha 6EeCCMMNTOMHbIX 00pa3uax. Pe3yAbTaTbl AQHHOrO UCCAEAOBAHMS MMEKT GOAbLLOE
NMPUPOAOOXPAHHOE 3HaUYeHMe, NMPeAOCTaBASIS HEOLEHUMYIO MH(OPMALMIO O COBPEMEHHOM COCTOSIHMMU
6aKTEPMAABHOrO 0XO0ra B AMKMX 1I6AOHEBbIx Aecax KasaxcraHa. Takvm 06pa3om, 3T AaHHble AQIOT
OCHOBY AAS (DOPMYAMPOBAHUS HAYUHO OOOCHOBAHHbBIX PEKOMEHAALIMIA FTOCYAAPCTBEHHbBIM OpraHam o
MPUHSTUIO MPEBEHTMBHbBIX MEp, HAMPaBAEHHbIX HA OrpaHMyeHue pacrnpocTpaHeHus GakTepuasbHOro
0>KOra B 3TUX 3KOAOIMUECKM BaXKHbIX 3KOCUCTEMAX.

KaoueBble caoBa: Malus sieversii, Erwinia amylovora, ankme s6A0HeEBble Aeca, 6akTepraAbHbIii
0XKOT, OXpaHa NMPUPOAbI, 0CO60 OXpaHsieMble MPUPOAHbIE TEPPUTOPUM.

Kipicme

KasakcTtaHHBIH amMa opMaHAapbl — CNMI3IIH
OKOJIOTHSIIBIK, JKOHE OSKOHOMHUKAIBIK IKYHeciHme
MaHBI3IBI OpBIH amanmbl. JKabaifel amMma, ocipece,
TYpJIepiHiH OalIBIFEIMEH TaHBIMAT KOHE KOJFa
YHpeTireH M9/IeH! aliMa aFalibl OCHl aFamTapaH
MIBIKKAHABIFBI aHBIKTAIAH! [1, 2, 3].

KazakcranHbIH TaOWFM dSKOCHCTEMaJapbIHBIH
0ipi — Malus sieversii >xabalibl alMa OpMaHJIAPHI.
byn opmanmap TeK IKOJOTHSUIBIK JKyHelepai cak-
TayMEH FaHa eMeC, COHBIMEH KaTap aybll Imapya-
IIBUTBIFBIHIA MaHBI3BI 0ap JKeMiC aFalTapbIHBIH
TE€HETUKAJIBIK, KOPBIH CAKTayMEH JIe epeKIIeIeHeT.
Anatina, xabaifbl aMa ararmTapbl 0aKTepHaIBIK KY-
ik aypysrHa (Erwinia amylovora) MalasIFy KayTli-
HE YIIBIpaiiapl, OyJT OJapaIslH OMIpIICHIITIHE )KOHE
AKOJIOTHSUTBIK, OaJTaHCHIHA KAFBIMCBI3 ocep eTeri [4].

bakrepuansik kKy#ik — Oyn Erwinia amylovora
(Burrill) GaxrepusichIHBIH ocepiHeH Rosaceae Ty-
KBIMJIACHIHBIH OCIMIIKTEpiHE Kayill TOHIIPETIH

aypy. On ainMa, aJMypT, koHE Oacka Ja Kemic
aramitapblHa 3UsH Kentipeni. byn aypynsiy eH ai-
Fam mbiKKaH kepi ConrtycTik AMepuKagaH Tapa-
nein JKana 3enanamsira, Eyponara, Adpuka, Tasy
[erreic, Peceit, Opransik A3us, KaBka3s sxoHe OH-
tycrik Kopes, tarel na Gacka 40-TaH actam enre
KUBIHIBIK TyAbIpyna [5, 6, 7, 8]. An Kazakcranmga
OYJ1 aypy kabaiibl ajiMa araliTapbl MCH OaKIa arsl
aramrapra 2010 sxpuinan Oacran eneyli 3usiH Kell-
Tipin kenexi [9, 10, 11].

Baktepuanblk KYHIKTIH aJFalIKbl Oenriiaepi
XKarblpakTap/a, TYJIaep/e, opKenaepae, Oyrakrap-
Jla J)KoHe keMicrepe Oimineai. JKanblpakThIH YIIIbI
Kapalblll KYWinn KeTkeHael kepiHeni. ['ymaepi ne
KapaubIll, HOTHKECIHIE JKEeMiCc Ty3ijae Oepmeiii.
Kypan OyiipananraH »xambIpakTap araiiTaH Tyc-
neiai. [TaToreHMeH 3aKbIMIANIFaH Kepiepiae Kac
OCKiH/ep MeH OyTakTapIblH KaObIFbl CYHBIKTHIK-
ThIH KOI TyCyiHe OalJaHBICTBHI ICIHII, OJ KaOBbIK
OOMBIMEH KbI3bLI WICTI 3KCCYJAT TYpiHJe ara Oac-
TausI [6].
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KazakcranHbIH jkabaifbl aTMa opMaHIapbIHa OAKTePHSUTBIK KYHIKTIH TaparybslH Oaranay

Bakrepuanblk KYHiKTiH TapanyblHa KONTEreH
(dakropiap ocep ereii: KIMMATTBHIK (akTopiaap —
JKOFapbl BUIFAIABUIBIK, JKaHOBIP, TeMIIepaTypaHbIH
KYPT e3repyi OakTepusiiapbiH OeJICeHIUTIrH apT-
TBHIPAJIBI; YKOJOTHSUIIBIK ©3TepiCTep — OpMaHIapIbIH
Jerpagauusichl dKOKYHENepaiH TYpaKChI3AbIFbIHA
OKelleli; alaMHBIH OpEKeTI — aypyJblH Tapanybl
Ja KypalgapblH JIe3uH(peKIusIan0aybIHa, TyphIC
arpOHOMUSUIBIK SICTEP/IiH KOJIJaHbUIMaybiHA Oaii-
JIAHBICTHI ©ce/i. MaceseH, aypyMeH 3aKbIMIaHFaH
OyTakTapabl Kecy HeMece XKOIo, JIe3nH(eKIHsIaH-
OaraH KypaJgapMeH JKYMBIC jkacay WH(EKITUSIHBIH
TapanysH KymenTeni [12].

JKabaiter anmva aramrapsl Kaszakcran Pecmy6-
JINKACBIHBIH €peKIlle KOpFajIaThlH TaOWFH aliMaKTa-
peiana (EKTA) opHamackaHIBIKTaH OaKTEPHUSIIBIK
KYHIKTI JIep Ke3iHAe aHbIKTay eTe MaHbI3Ibl. Ta-
FbIa Oip Mocene — KOphIKIIbUIap Oyl aypy Typasibl
xabapaap OoJMaraHABIKTaH KOHE OHBIH OeNTiUIepiH
TaHU alIMaFaHJbIKTaH OJIap OaKTEPUSUIBIK KYHiK
Oenriiepin Oaiikail anmaiiael. OWTKeHi, jkabaiibl
aIMaHBIH Tapally aiMakTapbl KeH JXOHE OJap.IbIH
KelOipeynepi ic xy3inne tekcepinmeiai. COHIbIK-
TaH aFamTapIblH TYIIey Ke3eHIHeH OacTar, ®eMic
Oepy Ke3eHiHe JEeHiHT1 apanbIKTa Y31iKCi3 FBUTBIMU
3epTTey KYMBICTApBIH KYpPrizy kepek. IIpodmmak-
TUKAJBIK [IapaliapAbl KYIICUTIN, KOPBIKIIbLIAD
MeH ¢epMepIiep apachlH/ia aKnapaTThIK HAyKaHap
YHBIMIACTHIPY KaKeT. bakTepusutbIK KYHIKTIH KO3-
JBIPFBILIBI )KaHOBIP, JKeJ )KOHE KOHIIKTEP apKbLIbI
Tapanyra OeliiM OOJFaHIIBIKTAaH MOJICHU anMa Oay-
OakanapbiH ga Oy aypyFa y3/iKci3 TeKcepin Typy
KakeT. KemleTTik jkoHe eKIelmiK MaTephaaap/bl
KaTaH Oakpulayia ycTar, OakTepuaibIK KYWIKTiH
OIlIAFbl TAOBUIFAH EJJICPJICH KOIIETTePAl CHri30ey
JKOHE cay KeIeTTep i Mmakiaanany apKeUIbl Oy ay-
pyabiH Kazakcrana tapanysH Texeyre 00abl.

ConpgpikTan Oy 3epTTeyAiH MakcaThl Kazakc-
TaHHBIH kabalibl astMa opMaHaapeiHaa E. amylovora
KO3JIBIPFBILIBIHBIH Oap-’KOFBIH aHBIKTay OOJBIN Ta-
OBLIAJEL.

3epTTey MaTepuagaapbl MeH agicTepi

3eprrey HbicaHbl peTinae Kazakcran PecryOuu-
kaceiHbIH EKTA aymarbinia opHanackan Lne-Anaray
MEMJICKETTIK YATTHIK Mapki, JKoHrFap-Anaray Memiie-
KETTIK YIITTHIK Tapki, TapOaraTaifi MEMIICKETTIK YIIT-
TBIK, TTapKi )koHe AKCy-/KaOarbuTbl TAOMFH KOPBIFBIH-
Jla ©CeTiH Kabaibl M. sieversii aralmTapbl aJIbIHIIBL.

Kabaiipl atMa OpMaHBIHBIH TOPT OYpHIIIBIHAH
€Ki JuaroHaJli OOWBIHIIIA JKEKE ararirapjaa Oakre-
PUSIIBIK, KYHIKKE CE3iMTaIBIFBIH aHBIKTAYy YIIiH
(uTOnaTONOTHSIIBIK Oaranaynap xKyprizingi. Arai-
TapabIH TOXKIEpi, TiHAepi, OyTaKTapbl MEH TYIaepi
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OakTepusUIBbIK KYHIKKE ColKec KelleTiH Oenrinepre
MYKHAT Kapanael. Op0ip aama OpMaHbBIHAA OJap-
IIBIH ©Cy aiiMarbIHa OaiIaHpICTHI KeM jaereHnue 10-
20 araur 3epTTenyi. Aypy/IbIH Tapaybl )KOHE OHBIH
JlaMy JI9peKeci TOMeH/Ie KOpCeTIreH apHaibl Gop-
MyJia OOMBIHIIIA AHBIKTAJIIBI.

Ce3iMTaAeIK 6 OaABIK IIKajla OOWBIHIIA OJI-
IIeH[i, OHBbI 013 OaKTEePUSUIIBIK KYHIKTIH epekie-
JIKTEPIH €CKepe OTBIPBIT MoAuQUKaIusiaabiK: 0
— cay aramr;, 0,1 — aypyapIH apeH OalKanaThiH Oel-
rinepi; 1 — aypyablH KepiHyiHiH OacTamkbl Ke3eHi
(>kekenereH TYIIEPAiH Kypall, Kaparobl, opKeHIep
MEH JKaIlbIpaKTap/blH Oypasysl MEH KbI3apybl); 2
— TYJICP/IH, OPKCHICP/IIH KOHE KaIbIPaKTapabIH
10%-man actaMbl 3apian mieryi; 3 — OyTakTapabpiH,
TUHACPAIH, )KEMICTEP/IiH KaObIFIHBIH 3aKbIM/IaHYbI
(3apman mIeKKeH xKepiepae 0aKTepHsUIBIK dKCCyaaT
Oemineni); 4 — ToxkIiH 75%-aH acTaMbl KYHIN Ke-
Tyi, aFamrap epTTeH KeHiHT1 KanbInTa 0omaasl; 5 —
arai aypyJaH eJii.

AypyJIblH Tapairy Talbi3bl (Ke31ecy KU1IIri) Ke-
Jieci TeHAeYMEH eCcenTeN/Ii:

__ H+l00

P==y (1)

myHzaarsl P (% ) — aypyabIH Tapaidybl HEMece KHi-
miri, H — >KYKTBIpbUIFaH aramrapiblH caHbel, N —
3ePTTENreH aFalTap/bIH CaHBbl.
AypyIblH JaMmy aopexeci kKeneci TeHuey 0o-
WBIHIIIA €CeTTeN/Ii:
__ Elasblsl00
NKE )

R

MyHzarel R (%) — aypyabiH namy gepexeci, Y. — a
MeH b keOeHTiHmiCI, a — aypy OOHBIHIIA 3aKBIM/IA-
HybI Oap aramrap caHbl, b — OepireH CHMOTOMFa
COMKec 3aKpIMIAHy KOpCeTKimmi, N — aramrapabiH
JKanmbl caHbl, K — 3aKbIMIaHy TIKanackl OOWBIHIIIA
€H JKOFapbl OaJlI.

AmMva aramrapmaH yiriaep (Tyamep, epKeH-
Jiep, JKeMicTep koHe cabak CerMEeHTTEpi) aJIbIHBII,
Anonymous (2022) sanaicine coiikec enaenmi. bap-
JIBIK, CAMIITOMCBI3 YIITLUIEPJICH €Ty jKOHE CepOJIOTUsI-
JIBIK/MOJIEKYJIAJIBIK ChIHAKTAp ajiibIH1a KuHT cyitbIik
opTachlHAa OaWBITHUIABL. ballbITBUIFAaH JaKbLIIAD
COJI XaJbIKapalbIK HYcKaynapra coiikec [13] Kunr-
TiH KaTThI OPTachIHA JkoHE JIeBaH opTachIHA €TiIIi.
CeponorusuiblK, 3epTTeyjiep OHIIPYLIiHIH HYCKay-
napeiHa coiikec Ea AgriStrip (Bioreba, IlBetina-
pusi) KeMeriMeH Kyprizimmi. HykienH Kelmkpuina-
pBl OHAIPYLIIHIH HYCKayJiapbiHa colikec EasyPure
Bacteria Genomic DNA Kit (TransGen Biotech,
KpiTait) kemerimen Oeminai. MonekyIspibIK 3epT-
Teylep CTaHAapTTHI TMONUMEpa3ibl Ti30EKTI peax-
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musicel (ITTP) ymin Stoger et al. [13] xarTamanapsl
OolibIHIIA KOHE HaKThl yakbITTarsl [ITP yurin Pirc
et al. amici OoiiprHIIA [14] >KOHE YCHIHFaH XaTTa-
Mmara [15, 16] coiikec xacanpl xoHe QuantStudio
5 (Applied Biosystems, AKII), Bio-Rad (Bio-
Rad, AKII) xone Eppendorf Mastercycler X50s
(Eppendorf, I'epmanusi) TepMoIuKiIepiIepinge xKyp-
rizinai. Joctypai [ITP enimaepi Tpuc-anerat Oyde-
pirzeri 1% arapo3zbl refibae TauaaH/bl.

3epTTey HaTH:KeIePi JKoHe TAIKbLIAY

AnMa opMaHAaphbl, aralliKypaMmaap KoHe KeKe-
nerer aramrap 2019, 2020, 2021 »xone 2022 KbUT-

YnbiTay S ATacy Akcy-Atonbl
vmﬂwM K;PAFAHAMHCKAH
KasaxcTaH
XeskaaraH y OBJIACTb
S RO,
Kapcak6ait
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JKaHakopraH -, /i

A\ e
- TypkecTaH

{0XHO-KA3AXCTAHCKA
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AHAWXKaEH
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eyt P
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o
Banbikyu

napel Kazakcranzma onapiblH Tapanty ayKbIMBIHBIH
Heri3ri TepT Kiactepinje: line-Anaray MeMIEKETTIK
YATTBIK TapkiHzae, KoHrap-Anaray MeMIIEKETTIK
VITTBIK, Tapkinge, TapOaratali MEMIJICKETTIK YJIT-
THIK TTapKiHAe koHe AKcy-/KaOarbuiel TAOUFH KO-
PBIFBIHIA BU3Yyallbl OaiiKay »OJIBIMEH 3EpTTEIi.
Ynrinepai ipikTey OpbIHAAPBIHBIH OpHAJIACcyhl Kap-
Taga kepcerinreH (1-cyper).

Busyannel Typae TekcepreHue jkadaiibl anma
aramTapblHIa OaKTepUsUTBIK KYHIK Oenrimepi Ta-
ObuIMabl (2-cyper). SIFHM JKeMic aFarTapblHaa Ty
LIOFBIPBIHBIH COJIBII KaIybl KOHE OI1yi, JKalbIpak-
Tapbl MEH cabakTapbIHBIH KeOyl MeH OyiipanaHysl
Oalikanmabl.

KypHym

Asros ’
°
Axcyat
i

.. 3ancaH
S o

Ywapan
I -

Kapamait
E}H%HIYFE

1-cyper — 2019-2022 oK. GUTOIATOIOTUSIIBIK 3EPTTEY KOHE
YIITiNepal JKuHay ydacKellepiHiH reorpadHsuIbIK, OpHAIACYBI

2-cypet — JKoHFap-Anaray MEMJICKETTIK YITTHIK ITapKiHIETi 3epTTEIreH
Cusepc anma aramsl (Malus sieversii)
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duTonaToNOTUNBIK Oaranay >kKOHE YArinepui
KMHAY OPBIHAAPBIHBIH CaHbl, COHAAN-aK BU3YalIbl
OakpLIaYyJIap/IbIH HOTHKEIEP] TOMEHeri 1-1i kec-
Tee KeNTipijrex.

2019 xbuter 92 cummroMchi3 yari, 2020 KBUTBI
55 yuri, 2021 xeuier 18 ynri, 2022 sxputel 14 yori
tagaangel. JKuHanran yarinep OipaeH nana Kar-
MaWbIHIAa OaKTEePHANIBIK KYHIKTI aHBIKTAWTHIH
Bioreba AgriStrip >KUBIHTBIFBIMEH ChIHAABL. HoTH-
XKecinae OapibIK, yITiep Tepic 00BN WHIKTHL. by
ANBIHFAH MOIIIMETTEepAl TOJBIFBIMEH pacTay VIIiH

KEWiHT1 3epTTeyJiep 3epTXaHaNbIK JKaFaaima Kyp-
rizirgi. On yoriH CHMITTOMCBI3 YATUIEp XallbIKapa-
JIBIK, HYCKayJlap MEH JaKbuiapra coiikec KuHrTIH
CYHBIK OpTachiHAa OalbIThUIIB! skoHE PEA29 [13]
IJIa3MHAJAChIHIA OpHAJACKaH Ti30eKkTepre OaFrbIT-
tanFrad ctangaptTel [ITP apkpuibl 1a, reHOMHBIH
XPOMOCOMAJIBIK, OeJTiriHe OarbITTAIFAaH HAKTHI ya-
kertTarel [ITP apkeuter ma 3eprrenai [14]. Exi ITTP
TaNJaybIHBIH HOTHKENEpi Oip-OipiMeH colikec Kel-
Ili. AJIBIHFaH HOTHIKEIIEP/IiH MbICAJIapbl 3-CypeTTe
KEINTipiireH.

1-kecte — JKaOaiibl aMa aralIbIHBIH OPMaHIAPbIH, aFaIlIKypaMIaphiH JKOHE JKeKe aFalliTapbiH (UTONATOIOTMSUIBIK Oarasay.

Epekuie KoprajaTblH TAOMFH ayMaK (DHTOHaTOHOF."HﬂHK Oarauay/ KbLn Aypy ekl (%)

chIHAMA aJTy YIIiH yYacKeJep CaHbI P R

Ine-Anaray MEMIIEKETTIK YITTBIK HapK 5 2019 0 0
Axcy-2Kabarbuisl TAOUFU KOPBIFBI 4 2019 0 0
Konrap-Amnaray MEMJICKETTIK YJITTBIK HapK 10 2019 0 0
Iire-Anaray MEMIIEKETTIK YITTHIK TTapK 6 2020 0 0
Axcy-Kabarbuibl TAOUFU KOPBIFBI 4 2020 0 0
JKoHFap-Anaray MEMIIEKETTIK YIATTHIK MApK 8 2020 0 0
Ine-Anaray MEMIICKETTIK YIITTBIK MapK 4 2021 0 0
JKoHFap-Anaray MEMIICKETTIK YATTHIK MApK 3 2021 0 0
JKonrap-Anaray MEMJIEKETTIK YITTBIK HapK 4 2022 0 0
TapOaraTaii MEMJIEKETTIK YATTHIK apK 2 2022 0 0
CaifpaM-yramMc MEMJIEKETTIK YJITTBIK HapK 2 2022 0 0
Amplification E

RFU

10° R

20 30 40
Cycles

£ Log Scale

3-cypet — HakTol yaksitTars! [ITP HoTmkenepiniy Mpicanbl. KaablH CBI3BIK OH OaKblIay KHCHIFBIH KOPCETEIl
(6akputay perinae cranaaptTsl Erwinia amylovora CFBP1430 mraMer naiijanasbuib)
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Keneci xesenne, E.amylovora ton Oenrinepi
Oap KoOJOHWANAPIB! 137ey YIIH OalbITBUIFaH CY-
HBIK KyJbTypanap/bl KaTThl KOpeKTik opTara (Kunr
koHe JleBaH KaTThl KOpeK opTackl) erinai. Karrtel
opTazaH ajbIHFaH OipAe-0ip KOJOHUS OYJT aTOTeH-
re )KaTnasl.

Ocbuiaiiia, xabaifbl anMa opMaHAApbIHAH KH-
HayFaH yirinepae E. amylovora maTtoreHi )KOKTHIFBI
OPTYPIIL OAICTEPMEH JIDJICIICH T — BU3YaJI/Ibl TEKCE-
Py, OaKTEepHOJIOTHSUIBIK, Tasaay, AgriStrip cplHaKTa-
pbl xoHe cTaHAapTThl [ITP MeH HAKThI yaKbITTaFbl
IITP (real time PCR) Monekynajbik Tajaaysl.

Opune, KaszakcraHHblH TepT aiiMarbIHaH
M sieversii xabaiibl amMa opMaHIapbIHAH aJbIHFaH
yirinepi OakTepUaJIbIK KYWIKTEH Ta3a OOJIFaHbI
KyaHTapJIbIK KaFaal, anaiina Oy naroreH sxaHObIp,
JKEIT )KOHE KOH/IIKTEep apKbUIBI TapairyFa Oeifim 6od-
FaHJIBIKTAH JKbUI CailbIH MOHHTOPUHITIK 3epTTEy-
nep kaxer ereni. Cebebi Oyn aypy Kasakcranna
Oap koHE OHBI OAKBLIAY MEH ANJIBIH alTyIbIH THIM-
I mIapanapsl aybUIIIApyallbUIBIK KEepIepiHae e
(MbICcambl, KOMMEPUHMSUIBIK OaKTap/a, )Keke mapya-
IBITBIKTapaa), connaii-ak EKTA-Fa »akblH jKoHE
OHBIH 1HIIHAETI XKepiepie KaObUIIaHybl Kepek.

Ocbl 3epTTey Heri3iHAe OAKTEePUSIIBIK KYHIKTiH
»kabalibl alTMa OpMaHIapblHA €HyiHEe KO OepMmey
YIIiH OipKarap YCBHIHBICTAp O3ipJICHIN, THICTI Op-
ra"gapra xioepineni. byn yceiHbIcTapra sxabaiibl
ajMa OpMaHJapbIH, aFall ajJKalTapblH JKOHE JKEKe
ararmrap/pl 0aKTepUsIIBIK KYHiK Oenrinepine yHeMi
OakpLIay, COHIal-aK KOPBIKIIBUIAPIBIH, GUTOCAHH-
TapIbIK KbI3MET WHCIEKTOPIAPBIHBIH JKOHE JKEPTi-
JKTI TYpreIHAapAbH 10 MmakbIpeIMIbIK Oydepiik
aiimarblHAaFbl Kepai Oakputay kipemi. On yiH
ochl 3eprrey aschiiga EKTA KopbIKIIbuiapel MEH
JKEPTUTIKTI TYPFBIHIapFa OaFbITTaIFaH aKIapaTThIK
HayKaH Oactangpl. Byn ic-mapanappa Oaxrepwus-
JBIK, KYHIK OenTiiepiH CHUIaTTaHTBIH MaTepHaagap
JKUBIHTBIFBI JKOHE OCBI OCINTiNiep aHBIKTAJFaH JKaF-
Jaiiaa xacaiaybl KEpeK OpeKeTTep Typasbl akmapar
TapaTbUIIbL.

KopbIThIHIBI

Erwinia amylovora — Oykin ojem OOWbIHIIA
Rosaceae TYKBIMAACBIHBIH OCIMIIKTEpiHE Kayim
TOHIIPETIH OAKTEPHSUIBIK KYHIK, aaMa JaKbLImaa-
PBIHBIH JKOMKBIH aypybl. KaszakcrauusiH Malus
sieversii xaOaiibl ajJMa opMaHAapblHAa OakTepua-
JBIK, KYHIKTIH Tapaixysl aybll IIapyalIbUIbIK ©HIM-
JIepiHIH carachlHa JKOHE TYPMBICHI MEH 3KOHOMHU-
KaJbIK JKargaipiHa Tepic ocep eremi. Com yiuiH
Kazakcran Pecnyommkaceiaeiy EKTA aymarbiama
opHayackaH lne-Anatay MEMJICKETTIK YIITTBIK Iap-

ki, JKoHrap-Anaray MEMJIEKETTIK YATTBHIK MapkKi,
TapOaraTaii MEMJICKETTIK YJITTHIK ITapKi KOHE AK-
cy-KaOarblibl TAOUFM KOPBIFBIHAA OCETIH jKabaiibl
M. sieversii aramtapeiHa 2019 xbuiel 92 cumm-
ToMmchI3 yari, 2020 xbutel 55 yiri, 2021 >kpuasr 18
yari, 2022 xputel 14 yori tagpangsl. byn ynrinepre
OaKTEepHONOTHSIIBIK, Tasaay, AgriStrip chlHaKTa-
pbl xoHe ctaHaaptThl [ITP MeH HaKThl yaKbITTarbl
IITP (real time PCR) MonekynanbIk Tanaay 9aicre-
Pl apKbUIbI OaKTEpUAIIBIK, KYHIKKE TEKCEPLJIiN, OChI-
naifma, ynrinepne E. amylovora maToreHi ;KOKTHIFBI
OPTYPJIL BIICTSPMEH JIDJICIICHII.

Ocpiran 0almaHbICTBI M. sieversii )xabaiibl aMa
aFaIIbIHBIH OCETIH KepIepiHae OaKTEPHSUIBIK, KY-
HIKTI aHBIKTAY YKOHE OHBIH TapallbIll KETTICH, albIH
aly YIIiH KerTereH mapajap KapacThlpbuiisl. OChI-
Jaina, MbIHaJIal YChIHBICTAP YKaCall bl

1. Kasakcran PecnyOimukachiHBIH epeKiie Kop-
ranmatelH TaOuru aimakrtapeiHaga (EKTA) ecetin
JKabalbl anmMa KOPBIKTAPBIHBIH KBI3METKEPIICPiHiH
OakTepUsIIBbIK KYHiK (Oeriepi, aypyblH 1aMy epeK-
LIETIKTEepi, IMarHOCTUKA ICTepi, Kypecy Iapana-
PBI) Typaitsl Xxabapaap OOIyBIH KAMTaMackl3 eTy;

2. BakTepusiblk KYHiKTi CHMIITOMIAp aHBIKTAJ-
FaH XaFaaiaa (KapaHTHHAIK KbI3METTep, 3epTXaHa-
JBIK, pacTayFa >kKoHE OJ[aH 9pi 3epTTeyre apHallFaH
FBUIBIMH MEKeMeJep, XalbIKapalblK MaHbI3bl Oap
EKTA-ra xayanTsl Mekemesep) OaiinanpicTap Tizi-
MiH xacay koHe oHbl THicTi EKTA-Fa Tapary;

3. EKTA  KkbI3BMeTKepJepiHiH  KyIIiMeH
M.sieversii anMa aralTapblHa, COHAANW-aK €peKIlIe
KOpFaJaThlH TaOWFW ayMaKTap/aa eceTiH Oacka aa
Rosaceae TyKbIMIAcTapblHa TYPAKTBl BHU3YaJIbl
MOHUTOPHHT XYPri3y;

4. M. sieversii anma aralllbIHbIH ©Cy aliMaKTa-
pBIHA KBUT CaliblH MaMaHAaHABIPBIUIFAH TONTAPMEH
MOHUTOPHHT JKYPri3il, OfaH ©pi CHUMITOMIAaphl
Oap >KoHE KOK YITUIepae 0aKTepUsIIBIK KYHIK KO3-
JIBIPFBIIIBIHBIH  OOTYyBIH/O0IMAYBIH  3€PTXaHAIIBIK,
AHBIKTAY;

5. Anma aramrapiga OaKTepHSIIBIK KYHIKTiH
0ap He KOFbIH OipJieH 3epTXaHaJaH ThIC aHBIKTAY
yuriH AgriStrip (MMMyHOXpOMaTOTrpaUsIbIK, dIiC)
akcrpecc-Tangay oaicine EKTA kpi3smerkeprepin
y#pery;

6. VIMIIOPTTBHIK OTBIPFBIZY MAaTEpUAIbIH CATHIIT
aly Ke3iHJe KeIIeTTepiiH cay OOIyblHa epeKiie
MOH Oepill KoHE KapaHTHH[IK KbI3METTEPJIiH Oaii-
JIAHPBIC TI3IMIH KaMTaMachl3 €T€ OTBIPHII, KaOalbl
alMa aFrallbIHBIH 6cy aiMaKTapblHa KaKbIH JKep-
Jie OaKTePUSUIBIK KYHWIKKE Ce3IMTall JaKbLIIap.Ibl
(anmma, anMypT, f0J1aHa, aiiBa) ©CIpeTiH XalbIK apa-
CBIHJIa OAKTEPHUSUIIBIK KYHIK Typaubl akmapar Oepir,
TYCIHAIPY )KYMBICTApbIH XKYPri3y;

73



KazakcranHbIH jkabaifbl aTMa opMaHIapbIHa OAKTePHSUTBIK KYHIKTIH TaparybslH Oaranay

7. XKabaiipl aiMa aralibIHBIH OCETIH aliMakTa-
PBIHA JKaKbIH IIAFBIH [IApyallbUIBIKTAp MEH XKEKe
ayJanapra KockiMira MOHUTOpHHT kyprizy (EKTA
HIeKapachblHaH maMaMeH 5-7 KM).

Kap:kbuianabipy ke3aepi
Foutbimu sxymbictap Kazakcran PecryOmnmka-

cbl FputbiM xoHE skOoFaphl OimiM MHHUCTpIITT FbI-
JIBIM KOMHTETIHIH KapKbUIBIK KOJJaybIMEH «AYbUI

IapyanIbUIbIFbl TAKBUIIAPBIHBIH OHIMIILTITIH apT-
TBIPY MakKcaThIHIa (UTONAaTOreHAEpre Kapchl Ky-
pecTiH OMOTEXHOJIOTHSUIBIK TOCIINEPIH 93ipiey»
BR21881942 YTII rpants! asceinaa xoHe llIBeit-
mapust YJITTBIK FEUIBIMH KOPBIHBIH (Swiss National
Science Foundation) «Preservation of Central Asian
fruit tree forest ecosystems, pome fruit varieties and
germplasm from the recent epidemics caused by the
invasive bacterial pathogen Erwinia amylovora»
120870 _177515/1 x06acsl OoiibIHIIA KacaTIbI.
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TEPUODAYHA K1§3AXCTAHCKOI71 YACTU
BbACCEMHA UPTDbILLA

B cTaTbe npeACTaBAeHbl pe3yAbTaTbl 0630pa AMTEPATYPHbIX AQHHbIX M COBCTBEHHbIX HABGAIOAEHMIA,
AdHa OLEHKa CTerneHu M3y4YeHHOCTM MAekonuTalowmx 6accerHa peku MpTbiw. Lleabio paboTbl 6biA0
COCTaBAEHME CMUCKA MAEKOMWTAIOLLMX, aHAAM3 BUAOBOIO pa3HooOpasus MpTbilua 1 OLeHKa BAMSHUS
AHTPOMOreHHbIX M eCTECTBEHHbIX (DAKTOPOB Ha COCTOsIHME hayHbl. METOAOAOTUSI UICCAEAOBAHUS BKAIO-
YaAa noAeBble HAOAIOAEHMS HA ABYX MOAEAbHbIX yuacTkax — Ha YepHom MpTbiwe 1 B MaBAOAAPCKOM
[MpunpTbiwbe. NMOAFOTOBAEH CMMCOK BUAOB M AdHA XapaKTepuCTuKa TepuodayHbl paioHa MCCAEAO-
BaHMin. Ha ABYX y4acTkax obuTaeT 87 BMAOB MAEKOMUTAIOLIMX M3 6 OTPSAOB 1 19 CEMENCTB, 13 HMX
naTb BMAOB BKAtOUeHbl B KpacHyto kHury Pecnyb6amkm Kasaxcran. MHAekc cxoacTBa YKakkapa AAS
MCCAEAOBaHHbIX TeppuTopmin cocTaBuA 0,62. 3AeCb HAaCUMTBIBAETCS CeMb YY)XKEPOAHBIX BUAOB, TpU
BMAQ, — Turp (Panthera tigris), kpacHblit BoAk (Cuon alpinus) v carra (Saiga tatarica), ncuyesam us a-
yHbl MpTbilua; esponerickmin 606p (Castor fiber) npoAOAXKaeT BOCCTaHaBAMBATb CBOM MCTOPMYECKMIA
apeaa. [lpoBeaeHHOE MCCAEAOBAHME MMEeT TEOPEeTUUYECKOe M MPUKAAQAHOE 3HauyeHWe, BHOCUT BKAAA
B MOHMMaHMe COCTOsIHMSE 61MOpPa3HO0OPa3Ms AQHHOTO perMoHa n HeoBXOAMMOCTM PaspPaboTKM Mep Mo
COXPAHEHUIO 1 YCTOMYMBOMY MCMOAB30BAHMIO MAEKOMUTAIOLLMX B YCAOBMSIX U3MEHEHUSI KAMMaTa U aH-
TPOMOreHHOM AEATEAbHOCTU.

KAroueBble caoBa: TepuodayHa, BUAOBOM cocTas, YepHbin MpTbiw, MNaBAroaapckoe MpunpTbillbe,
Pecny6amka KasaxcraH.
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Theriofauna of the Kazakhstan part of the Irtysh river basin

The article presents the results of a review of literary data and personal observations, and an assess-
ment of the level of study of mammals in the Irtysh River basin is provided. The aim of the work was to
compile a list of mammals, analyze the species diversity, and evaluate the impact of anthropogenic and
natural factors on the state of the fauna of the Irtysh. The research methodology included field observa-
tions in two model areas — in the Black (Cherniy) Irtysh and the Pavlodar Irtysh region. A list of species
was prepared, and a characterization of the theriofauna of the research area was given. Eighty-seven
species of mammals from 6 orders and 19 families inhabit the two regions, five of which are included in
the Red Book of the Republic of Kazakhstan. The Jaccard similarity index for the studied territories was
0,62. Seven alien species are recorded here, three species — the tiger (Panthera tigris), red wolf (Cuon
alpinus), and saiga (Saiga tatarica) — have disappeared from the Irtysh fauna; the European beaver (Cas-
tor fiber) continues to restore its historical range. The conducted study has high scientific and practical
significance, contributes to understanding the state of biodiversity of this region, and emphasizes the
need to develop measures for the conservation and sustainable use of mammals in the face of climate
change and anthropogenic activities.

Key words: theriofauna, species composition, Black (Cherniy) Irtysh, Pavlodar Irtysh region, Repub-
lic of Kazakhstan.
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TepuodayHna kazaxcTaHCKOI yacT Oacceitna MpThima
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EpTic 6acceliHiHiH, Ka3akCTaHAbIK GOAiriHiH, TepmodpayHacbl

TepuodhayHara LOAY AarblHAQY asiCbiHAQ 8Ae0M AepekTepre Taaady >Kyprisiain, EpTic e3eHi 6ac-
CeMHIHIH, CYTKOPEKTIAEPiHiH 3epTTeAy AopexkeciHe Hara 6epirai. XKyMbICTbiH MakcaTbl EpTic cyTkopek-
TiAepiHiH Ti3IMiH >Kacay, aAyaHTYPAIAITiH TaAAQy XKOHE aHTPOMOreHAIK XoHe Taburn (hakTopAapAbIH
dhayHa karaaiibiHa acepiH Gararay 6OAAbL. 3epTTey sAiCTeMECE eKki MOAEAbAIK ayaaHabl — Kapa EpTic
>koHe [aBAoAapAblk, EpTic eHipiHaeri AaAanbik 6akbiAayAapAbl KaMTbIAbL. TYPAEPAIH Ti3iMi AaribiHAQ-
AbIM, 3ePTTey aiMarblHbIH TeprodayHacbiHa cunaTTama 6epiaai. Eki yuackeae 6 oTpsa neH 19 Tykpim-
AACTaH TypaTbiH CYTKOPEKTIAepAiH 87 Typi MekeHAenAl, orapabiH 6ec Typi KasakcraH Pecnybamnkachi-
HbIH KbI3bIA KiTabblHa eHri3iAreH. 3epTTeAreH aymakrap yuiH XKakkap ykcacTblk, MHAEKCI 0,62 KypaAbl.
MyHaa xeTi 6eTeH Typ 6ap, OHbIH, iWiHAE YL TYpi — >koAGapbic (Panthera tigris), Kpi3blA Kackbip (Cuon
alpinus) xxeHe akOekeH (Saiga tatarica) EpTic payHacblHaH XKOFaAbIN KETTi; eyponaAblk, KyHAbI3 (Castor
fiber) e3iHiH TapuxM ayAaHbIH KAATMbIHA KEATIPYAi >KaAFacTbipyAd. 3epTTey >KOFapbl FbIAbIMM KOHE
NPaKTUKAAbIK, MAaHbI3AbIAbIKKA ME, OCbl aMAKTbIH GUOAAYAHTYPAIAITIHIH XKar-KyiiH KOHE KAMMATTbIH
©3repyi MEH aHTPOMOreHAIK 6EACEHAIAIK XKaFAalbiIHAQ CYTKOPEKTIAEPAI CaKTay >KoHe TypakTbl Manaa-

AQHY LIapaAapblH 83ipAeYy KaXKeTTIAIrIH TYCiHyre bIKMaA eTeA.
TyiiH ce3aep: TeprodbayHa, aayaHTYpAiAik, Kapa EpTic, IMaBAroaapAbik, EpTic eHipi, KasakcTaH

Pecny6Amkacsi.

BBenenue

[lepBrie cBemeHUST O MIIEKONMHUTAIONINX Kazax-
CTaHCKOW 4acTu OacceiiHa Mpreima mosydeHsl B
cepenune XVIII B. C.I'. I'menunbim u I1.C. Ilan-
nmacoMm [1, 2]. B cBoux Tpymax oHW MAfOT OIHUCAHUS
pacrnpocTpaHeHusi U OOWIUs KOMBITHBIX. [lammac
MIPUBOJUT TICPBOOMHUCAHUS aNTAWCKON MHUIIYXH
(Ochotona alpina Pallas, 1773), cubupckoir Kocy-
mu (Capreolus pygargus Pallas, 1771), cubupckoro
ropHoro ko3na (Capra sibirica Pallas, 1776) u cu-
oupckoro kononka (Mustela sibirica Pallas, 1773).
B teuenne XIX B. IOIOJIHUTEIILHBIE CBEACHUSI O
(ayHe ObuIM MOJTy4YeHbI B XOJ€ PAa IKCIEIULNN
[3-18]. B paBHmHax 63 peku VpThIm, Hegaleko
oT okpectHocTell Punnepa, ®©.B. 'ebnep Bnepsbie
yKa3bIBaeT Ha oOWTaHUe 371eCh cojoHTos (Mustela
altaica Linnaeus, 1758) [19], a Takxke mociemHne
cllyyau OTJIOBa B Oacceiine peku byxrapma (mpaBbiit
nputok Upteiua) turpa (Panthera tigris Linnaeus,
1758) B 1811 m 1829 rr. [20]. dyHaaMeHTaTbHBIE
paboThl 1o TepuodayHe B Oacceitne UepHoro Hp-
Toima rnposen B 1840-1843 rr. I'.C. KapenuHn, noiy-
quBIuit 240 SK3eMIUIIPOB pa3HbIX 3Bepei [21].

B nepgoii nonosuHe XX B. ObUTH OITyOIHKOBA-
Hel padotel H.U. fA6nonckoro [22], I'.M. [Honsko-
Ba [23], B.E. bereuena [24, 25], B.H. benoga [26],
B.H. IIautaukosa [27], B.A. Ceneuna [28, 29],
b.A. Ky3nenosna [30, 31]. Bo Bropoii nonoBune XX
B. TEPHOJIOTHYECKUE UCCIIEIIOBAHUS B PETHOHE CTa-
JIM BECTUCHh OoJiee MHTEHCUBHO M IIEJICHAIpPaBIICH-
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HO, B OCHOBHOM, CHJIaMH COTpyAHHMKOB MHCTHTYTa
3oomoruu AH Ka3zCCP. beumn ommy6mmkoBaHbI CBOA-
ki A.B. AdanaceeBa u coaBropos [32, 33] u MHO-
roToMHble TpyAbl «Miekonuraromue Kazaxcrana»
[34-42]. OcHOBHOE BHHUMaHHE HCCIICIOBATEIICH
YAETSAIOCH TPOMBICTIOBBIM KUBOTHBIM M B MEHBIIIEH
Mepe MeJNKHM MiekonuratomuM. Hanbomnee obcro-
SATEIHHBIA COBPEMEHHBIN (hayHHCTUYECKUN aHAIIN3
HaCeJIEHUS! MEJKUX MIIEKONMHUTAIOIIUX PEerHoHa OT-
paxeH B Tpynax A.O. Conomatuna [43], KOTOpbIM
oTpezeneH BUAOBOM COCTaB W YUCIEHHOCTH MO3BO-
HOYHBIX KXUBOTHbIX IlaBronapckoro Ilpunpreimbs,
a taxke K.Y. bazap6exoBa n O.B. Jlsxosa [44]. B
nociennue aecaruietus XX B. U B Hadane XXI B.
KOJIMYECTBO TEPHOJOTHUECKUX HCCIEAOBAaHUMN CO-
kpatunock. B IlaBnogapckom IIpuuprshliibe mpo-
JTOJDKAITUCH UCCIEeIOBaHMS (DayHBI M 9KOJIOTUU Mell-
KHMX MJIEKOMTUTAIOIUX (HACEKOMOSITHbIE U TPBI3YHBI)
W BIMSHHA Ha HHUX HPOMBIIUICHHBIX 3arps3HEHUH
[45-50]. Pabotsl, mocBsAIeHHBIE (hayHE B pacIpo-
CTPaHEHUIO KPYMHBIX U CPEIHUX MIIEKOIHUTAIONIUX
npenMyinecTBeHHO Boctounoro Kaszaxcrana ormy-
ommkoBansl A.H. bapamkoBoit m N.D. CmensH-
ckum [51], H.O. bmwxkanoBoit ¢ coaBropamu [52],
A.YO. OnetinnkoBbiM 1 B.I'. MonaxoBbIM [53].

B moiime pexu HpTteim, omHOoTro M3 Hambosee
OCBOCHHBIX TIPOMBIIINIEHHBIX palioHOB PecryOinkn
Kazaxcran, pacrnonoxeHbl KpylHEHIIne B CTpaHe
MPENPUATHS TOPHOIOOBIBAIOIIEH W METaJuTypri-
YeCKOW MPOMBIIIJIEHHOCTH IO TIPOU3BOJICTBY IIBET-
HBIX U PEAKUX METAJIOB, Pa3BUTO CyAOXOACTBO. B



A.1O. OneitHuKoB U 1Ip.

CUJIYy UCTOPUYECKHU CIIOKUBILETOCS] Pa3BUTUS PETHU-
OHA, CBS3aHHOTO C TSDKEIOW MPOMBINIICHHOCTHIO,
9KOJIOTHYECKYIO CHUTYAIUIO 37eCh HENb3s Ha3BaTh
Onaromonyunoii  [54-56]. OrpomMHBIE MacHITa0ObI
TEXHOT€HHOTO BJIHMSHHS TPUBEIH K yCTOHYHUBBIM
U3MECHECHHSIM OKPY>KaIOIIeH Cpefpl U HApYIICHUIO
MPUPOTHOTO PABHOBECHs, YTO B 3HAYUTEIHLHON
Mepe HETaTHBHO CKa3bIBaeTCcid Ha pPa3HOOOpasuu
tepuodaynbl. s cOalaHCUPOBAHHOTO PA3BUTHSI
peruoHa HEOOXOJMMBI MEpHI Ui COXPAaHCHHS U
BOCCTAHOBJICHHSI TIPE0OPa30BaHHBIX TMPUPOTHBIX
KOMIIJIEKCOB. B KkadecTBe mepBOro Imara B JTaHHOM
HaIpaBJICHUM, HAMH MOCTABJICHA 1IeJIb OLIEHUTD CO-
BPEMEHHBII COCTaB TepruodayHbl Ka3aXCTaHCKOW
yactu OaccediHa p. MpThIm B mpeaenax IBYX MO-
JIEJBHBIX YYaCTKOB B CEBEPHOM M CEBEpPO-BOCTOU-
Hol yactax Kazaxcrana.

MarepuaJibl M1 METOAbI

B 2023 r. Hamu oOcienoBaHbl J1Ba y4acTKa
pexu Hpteimm B Bocrouno-Ka3zaxcranckoit, IlaB-
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nojgapckoid m Abaiickoir obmactsix. OOmas mpo-
TSDKEHHOCTh MaplIPyTOB Ha aBTOMOOWJIE W IIEmI-
KoM cocraBuia 854 xkm. OOcnenoBaHo oxono 220
KM TPOTSKEHHOCTH pycna pek YUepHsiit UpTeim u
WpTtpim.

OoOmas jmHa p. MpThimn, npoTekaromieit mo
teppuropun Kuras, Pecniyonuku Kazaxcran u Poc-
cuiickoii Meneparu — 4280 kM, B TOM dYHCIe B
npenenax Kazaxcrana, — 1698 km [57]. Benenctaue
HEBO3MOXKHOCTH OXBAaTUTh Bech Oacceitn MpToima
3a JIBYXJIETHUH IE€PUOJ MCCIICAOBAaHHMA HAaMHU BbI-
OpaHbl U 00C/EIOBaHBI JIBA MOJICJIBHBIX y4aCTKaX.
[lepBsIii MOJENBHBIA yY4aCTOK BKIIIOYAET BEPXHIOIO
yacTh OacceifHa, oT rpaHuIbl ¢ Kutaem mo Bmane-
HUs pexku B 03. 3aiican (Yepnsiit Uptemmn — YN).
Btopoii MOJEeNbHBIN y4acTOK 3aHMMAET HHKHIOIO
yacTh Oacceiina p. UpTeim B ipegenax PecryOmmkn
Kazaxcran B IlaBnomapckoii odnactu (IlaBionap-
ckoe Ipuupteimbe — I1I1) (puc. 1). Bonpmas gacts
IIIT otHOCUTCA K ['OCyAapcTBEHHOMY MPUPOJHOMY
3akazHuky «[loitma p. Uptemm» (IlaBmomapckas
0011.).

81.000B 82.000°B 83.000°B 84.000°B 85.000°B 86.000°B 87.000°B

§7.0008.000°C

51.000°C

86.000°82.000°C

48.000°C

/
85000°B

80.000°B 81.000°B 82.000°B 83.000°B 84.000B

Pucynok 1 — MoznenbHble y9acTKi B 00JIaCTH HCCIISOBAHMUI, CEBEPHBII
u ceBepo-Boctounslit Kazaxcran (UM — 1, 11 - 2)
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Tepuodayna ka3axcTaHckoit yactu 6acceitna Vproima

B namreli paboTe Mbl IPUBOAMM CIHCOK M aHa-
U3 TeprodayHbl Ka3axCTAHCKOW YacTh JIOJIHHBI P.
Upteim. 3ooreorpaduyeckuii aHaau3 cjaenaH Ha
ocHOBe paboThl A.B. AdanaceeBa [33]. B namy
BBIOOPKY He OBLIM BKIIFOUEHBI TPH BHJIA — OHAATPA
(Ondatra zibethicus Linnaeus, 1766), eHOTOBHI-
Has cobaka (Nyctereutes procyonoides Gray, 1834)
" amepukaHckas Hopka (Neovison vison Schreber,
1777), oburaroniyie Ha MOJCJIbHBIX Y4acTKax, I10-
CKOJIBKY OHU SIBJISIFOTCSI UYXKCPOJHBIMH BUJAMH U
HE MOTYT OBITh HMCIOJB30BaHBI JJIsI 300T€0rpadu-
4ecKoro aHanu3a. JlaTHHCKre Ha3BaHMUs AlOTCSI CO-
[JIACHO TPAJUIIMOHHON KiTacCU(UKAIIUY T10 TTOCIIE]-
HUM OITyOJTMKOBaHHBIM cBOAKaM [58-60].

Pe3yabTathl u 00cy:KI1€eHUE

Bcero B cocraBe TepuodayHsl gonuHbL p. Hp-
e (UM u I1I1) n npuneraromumx y4acTKoB B rpa-
Huuax Kaszaxcrana HacuuTbiBaeTcs 87 BUIOB Mile-
KOMUTAMUX U3 6 oTpsnoB u 19 cemeiicTs. M3 Hux
K otpsay ['peisyHoB oTHOCHTCS 45 BHIOB, 3aiiie-
00pa3HbIX — 4, KHTONMapHOKOMBITHBIX — 3, XHUIITHBIX
— 15, Pykokpsutsix — 9, Hacekomosinueix — 11 Buga
(puc. 2). Ha UM obutaer 53 Buga u3 6 orpsios. B
[1IT oburaer 67 BUAOB MICKONUTAIONIUX U3 IIECTH
oTpsnoB [44, 45, 48, Hamw TaHHBIE].

[To 300reorpaduueckomy aenenuio A.B. Ada-
HacbeBa [33], p. Uptemm B I1I1 oTHOCHTCS K BOC-
TOYHOMY CTEITHOMY y4acTKy. Yuactok YU — k 3a-
Hcanckoil kotnoBuHe. Ha o0oux ywactkax MpTeima
OTMEYArOTCsl IYCTBhIHHAS, JIECHAS W CTeIHas IpH-
poanbie 30HbI [33, 61] (Puc. 3).

3%

a

a.

Pesynbrar ananmza QayHsl IBYX MOJIEIBHBIX
Y4acTKOB peKu VpThII IOKa3bIBa€T paBHOMEp-
HOE pacnpoCTpaHEHHE BHJIOB MO TPEM yKa3aHHBIM
npupoassiM 30HaM B UM, B To Bpems kak B IIIT
HaOm0gaeTcs MeHbIIas J0Js MIICKOIMTAIOLINX
mycTeIHHOM 30HBI (12,2%); Takke ciegyer oT-
METHUTbH Npeodsiajanue CTeNHON (ayHbl Ha 000HMX
yuactkax (Puc. 3). Ilo nanapiM AdanacseBa st
IITI, xoTOpO€ OTHOCUTCA K BOCTOYHOMY CTEIHO-
My Y4acTKy, XapakTepHO MpeobiagaHnue CTemHON
(hayHBI MJIEKOTIUTAIONIUX M CBOMCTBEHHA OoraTas
necHas (ayHa [33], 4TO MOATBEPKIAIOT pPE3yJib-
TaThl HALIETO aHaln3a (CTCHHBIC U JICCHBIC BUIBI
IIIT cocraBisroT 47,3% 1 40,5% COOTBETCTBEHHO).
Jnsa yuactka YU xapakTepHo MHOrooOpasue Iy-
cTeiHHOW (ayHbl (kénTtas nectpymwka (Eolagurus
luteus Eversmann, 1840), TamapuckoBas mecyaHka
(Meriones tamariscinus Pallas, 1773), TapOaran-
gk (Pygeretmus pumilio Kerr, 1792), xomsaox
DOBepcmanHa (Allocricetulus eversmanni Brandt,
1859)), mapsimy ¢ 3TUM AOJS BUIOB JECHON 30HBI
HeBenMKa (JiecHast COHs, OOBIKHOBEHHBIH XO-
MSK, Mayas JiecHas MBIIIb, CHOMpCKas KOCYJIs).
CrnemyeT OTMETHTH TPEBaIMpPOBAHHE MOHTOJIb-
CKHUX IIyCTBIHHBIX BHJOB HaJ Ka3axCTaHCKUMU
MyCTBIHHBIMH MJIEKOITUTAIONUMH B 3aiiCaHCKOM
koriouHe (UM). K uwncioy mycTBIHHBIX BHUIOB,
HIMPOKO PAacIpOCTPAHEHHBIX HA JBYX MOJCIbHBIX
y4acTKax, OTHOCATCS MOXHOHOTMH TYIIKaHYUK
(Dipus sagitta Pallas, 1773), 001bII0ON TyIIKAHIUK
(Allactaga major Kerr, 1792), TylmkaHUUK-IIPBITYH
(Allactaga sibirica Forster, 1778), cepblii XOMI40K
(Cricetulus migratorius Pallas, 1773).

13%

I'pb13yHBI
B 3aifrieoOpasHbIe
KuronapHOKOILITHBIE
5% p
B Xumneie

¥ PykokpblIble

B HacexoMmosiaabie

Pucynok 2 — CooTtHoleHue oTpsoB TepuodayHsl Mpreimia
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A.1O. OrneitHUKOB U IIp.

Yepubiii UpTeim

37,1%

30,0%

B JIycTeiHHAd 30Ha M JlecHas 30Ha M CTellHasd 30Ha

IMaBnogapckoe IHpuuproimbe

12,2%

47,3%

m [TycreiHHad 30Ha ® JlecHad 30Ha = CTelHas 30HA

Pucynoxk 3 — CootHomenue ¢ayHbI 0 IpUPOAHEIM 30HaM (%) B O6acceitne p. MpToim

Psn BunoB HacensoT Oojiee YeM OJHY 30HY: B
MyCTHIHHOM M CTENHOW 30HaX BCTPEUAIOTCS Cpej-
Hul cyciuk (Spermophilus brevicauda Brandt,
1843) (UN), Tymkanuuk-nipeirys (I1I1), ymacTeiid
éx (Hemiechinus auritus Gmelin, 1770) (YU,
[1I1); B necHO# W cTemHOW 30HE OOWTAIOT a3uat-
ckuii Oapcyk (Meles leucurus Hodgson, 1847)
(YU, I1IT), ropHocTait (Mustela erminea Linnaeus,
1758) (U, I1I1), Oypeiii yman (Plecotus auritus
Linnaeus, 1758) (YU, I1I1), roxxublit ex (Erinaceus
roumanicus Barrett-Hamilton, 1900) (IIII); mo-
BCEMECTHO BCTPEYAIOTCS JBYXIBETHBIH KOXKaH
(Vespertilio murinus Linnaeus, 1758) (M), 00bIk-
HoBeHHas nucuna (Vulpes vulpes Linnaeus, 1758)
(YU, II1), Bonk (Canis lupus Linnaeus, 1758)
(YU, I1IT) u oOsikHOBEHHAs cienymoHka (Ellobius
talpinus Pallas, 1770) (U, I1I1). IToBcemecTHOCTH
MOCTIEIHUX BUIOB JJOKa3aHa 3HAYUTEIbHBIM KOJIH-

Otpsa Rodentia Bowdich, 1821 I'pbi3yHbI
CemeiicTBo Sciuridae Fischer, 1817 bennubu

1. Pteromys volans Linnaeus, 1758 OObIKHOBEHHAs JIeTsTA

2. Sciurus vulgaris Linnaeus, 1758 OObIkHOBEeHHasI Oenka

3. Spermophilus erythrogenys Brandt, 1841 KpacHomékuii Cyciuk
4. Spermophilus brevicauda Brandt, 1843 Cpennuii cyciuk

5. Urocitellus undulatus Pallas, 1778 JITHHHOXBOCTBIN CYCIHK

6. Marmota bobak Miiller, 1776 baiibax

YeCTBOM yKa3aHUI Ha MECTOHAXOXKICHHE B paz-
JIMYHBIX pailoHax KaszaxcTaHa, B TOM 4uClI€ U B
paiione IIII [33].

B otpsne I'pbI3yHbl, KOTOPBIH cocTaBisieT 00-
JIee TIOJIOBUHEI TepruodayHsl p. MUpThIm, oOHapyxe-
HO TIpeo0JiajlaHue MPeICTaBUTENICH CTEIHON 30HBI
(6apabunckuit  xomsuok (Cricetulus barabensis
Pallas, 1773), crennas wmbinoBka (Sicista subtilis
Pallas, 1773), nmuanoxBoctsiii cycnuk (Urocitellus
undulatus Pallas, 1778)).

B mpuBeneHHOM HIDKE CHHCKE yKa3aHBI: 00-
nactb pacnpoctpanenus: [1I1 (ITaBrogapckoe Ilpu-
upteitbe), YU (Yepnsiid Upteim); Kateropus Buna:
M (mHOTOUHCHEHHBIN), O (0OBIUHEIH), P (pemkmii),
3 (perynspubie 3axo/bl), KKPK (Britouen B Kpac-
nyto Kuury Pecniyonuku Kaszaxcran) (puc. 4).

Cnmcok BHIIOB, OOUTAIONINX Ha BYX y9acTKaX
p- Upthim u ux craryc:

11 P
I o
1 o
4y o
uno
JnNe;

CewmeiicTBo Gliridae Thomas, 1897 (1819) Conessie

7. Dryomys nitedula Pallas, 1779 JlecHas cons

CewmeiicTBo Castoridae Hemprich, 1820 BoopoBbie
8. Castor fiber Linnaeus, 1758 EBponeiickuii 600p

1 p

JanNe
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CemeiicTBo Sminthidae Brandt, 1855 MEIoBkoBbIe

9. Sicista subtilis Pallas, 1773 Crennast MpIIIOBKa

10. Sicista betulina Pallas, 1779 Jlecuas MBIIIIoBKa

CemeiicTo Cardiocraniidae Vinogradov, 1925 KapnukoBsie TyIIKaHUNKN
11. Cardiocranius paradoxus Satunin, 1903

ITaTunanelii KapJauKOBBIN TYIIKAHUUK

12. Salpingotus crassicauda Vinogradov, 1924

KupHOXBOCTBINM KapIUKOBBII TYLIIKaHYUK

CemeiicTBo Dipodidae Fischer, 1817 Tpexnainsie TymkaH4nKu

13. Dipus sagitta Pallas, 1773 MOXHOHOTHH TyIIKaHUYUK

14. Stylodipus telum Lichtenstein, 1823 OOBIKHOBEHHBII eMypaHIHK
CemeiicTBo Allactagidae Vinogradov, 1925 [sTunanbie TyIIKaHIYUKH
15. Allactaga major Kerr, 1792 bonbioi TyHmIKaHIHK

16. Allactaga elater Lichtenstein, 1825 Maublii TymkaHIHK

17. Allactaga sibirica Forster, 1778 TymkaHunK-peITyH

18. Pygeretmus pumilio Kerr, 1792 TapOaranunk

19. Pygeretmus platyurus Lichtenstein, 1823 ToncTOXBOCTBIN TYITKaHIHK
CemeiicTBo Cricetidae Fischer, 1817 XomsikoBbie

20. Phodopus roborovskii (Satunin, 1903) Xomsiaox PobopoBckoro
21. Phodopus sungorus Pallas, 1773 JI>xyHrapcKuit XOMsHOK

22. Cricetus cricetus Linnaeus, 1758 OOLIKHOBEHHEIN XOMSIK

23. Allocricetulus eversmanni Brandt, 1859 Xoms4ok DBepcmanna
24. Allocricetulus curtatus Allen, 1925 MOHTOIBCKHUNM XOMSIYOK

25. Cricetulus barabensis Pallas, 1773 bapaOuHckuii XOMSTYOK

26. Cricetulus migratorius Pallas, 1773 Cepblif XoMsIU0K

27. Ondatra zibethicus Linnaeus, 1766 Onmarpa

28. Myodes rutilus Pallas, 1779 — KpacHas nonéska

29. Alticola strelzowi Kastschenko, 1899 Ilnockouepennas noiéska
30. Ellobius talpinus Pallas, 1770 OObIKHOBEHHAS CICITYIIOHKA

31. Lagurus lagurus Pallas, 1773 — CrenHas nectpymka

32. Eolagurus luteus Eversmann, 1840 — XKénras nectpymika

33. Arvicola amphibius Linnaeus, 1758 — BonsHas mmonéBka

34. Microtus gregalis Pallas, 1779 — Y3kouepenHas nojaéeka

35. Microtus oeconomus Pallas, 1776 — [1onéBka-3KOHOMKA

36. Microtus socialis Pallas, 1773 — O0miecTBeHHas1 110JIEBKA

37. Microtus arvalis Pallas, 1778 — OOBIKHOBEHHAS TTOJIEBKA

38. Microtus rossiaemeridionalis Ognev, 1924 BocTounoeBporneiickast ojeBKa
CemeiictBo Muridae — MeimiHbIe

39. Micromys minutus Pallas, 1771 Mblib-MaJTtoTKa

40. Apodemus uralensis Pallas, 1811 Maxas necHast MbILIb

41. Apodemus agrarius Pallas, 1771 IloneBast MbImb

42. Mus musculus Linnaeus, 1758 JloMmoBast MbIIIIb

43. Rattus norvegicus Berkenhout, 1769 Cepas kpsica

44, Meriones tamariscinus Pallas, 1773 TamapuckoBas mecuanka
45. Meriones meridianus Pallas, 1773 IlonyaeHHast mec4anka

Otpsn Lagomorpha Brandt, 1855 3ajineo0pa3Hbie
CemeiictBo Ochotonidae Thomas, 1897 [TuuryxoBsie

46. Ochotona pusilla Pallas, 1769 Manast (Ctennasi) numgyxa
CemeiicTBo Leporidae Brandt, 1855 3aiiieoOpa3nanie

47. Lepus timidus Linnaeus, 1758 3asi Oessik

48. Lepus europaeus Pallas, 1778 3asn pycak

49. Lepus tolai Linnaeus, 1758 3asi Tomait
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A.1O. OrneitHUKOB U IIp.

OTtpsan Cetartiodactyla Montgelard et al., 1997 KutonapuokonbiTHbIE

CemeiicTBo Suidae Gray, 1821 Cunsie

50. Sus scrofa Linnaeus, 1758 Kaban

CemeiicTBo Cervidae Goldfuss, 1820 Onennu

51. Capreolus pygargus Pallas, 1771 Cubupckas kocyis
52. Alces alces Linnaeus, 1758 EBpornefickuii 10Ch

Otpsan Carnivora Bowdich, 1821 Xumubie
CemeiicTBo Canidae Fischer, 1817 IlcoBbie

53. Canis lupus Linnaeus, 1758 Boiik

54. Nyctereutes procyonoides Gray, 1834 EnoroBuanas cobaxa
55. Vulpes corsac Linnaeus, 1768 Kopcax

56. Vulpes vulpes Linnaeus, 1758 OObIKHOBEHHAs JINCHUIIA
CemeiictBo Mustelidae Fischer, 1817 Kynbu

57. Martes martes Linnaeus, 1758 JlecHas kyHuIa

58. Gulo gulo Linnaeus, 1758 Pocomaxa

59. Meles leucurus Hodgson, 1847 Asuarckuii Gapcyk
60. Mustela altaica Pallas, 1811 Cosionroi

61. Mustela nivalis Linnaeus, 1766 Jlacka

62. Mustela erminea Linnaeus, 1758 'opHocTait

63. Mustela eversmanii Lesson, 1827 CremHoit Xopb

64. Neovison vison Schreber, 1777 AMeprukaHcKasi HOpKa
65. Lutra lutra Linnaeus, 1758 Bwigpa

CemeiicTBo Felidae Fischer, 1817 Komausu

66. Lynx lynx Linnaeus, 1758 OObIKHOBEHHAsI PbICh

67. Felis silvestris Schreber, 1777 JlecHas Koika

Otpsaa Chiroptera Blummenbach, 1779 PykokpbLisbie
CemeiicTBo Vespertilionidae Gray, 1821 ['nankonocsie

68. Myotis dasycneme Boie, 1825 IIpynoBas HouHHIIA

69. Myotis daubentonii Kuhl, 1817 BonsHas HoYHHIIA

70. Myotis mystacinus Kuhl, 1817 Ycaras Hounnua

71. Plecotus auritus Linnaeus, 1758 Bypsbrit yman

72. Plecotus austriacus J. Fischer, 1829 Cepgrii yman

73. Nyctalus noctula Schreber, 1774 Poixas BeuepHuLa

74. Vespertilio murinus Linnaeus, 1758 JIByXIIBETHBIN KOXKaH
75. Eptesicus serotinus Schreber, 1774 Ilo3nuuii koxxaH

76. Eptesicus nilssonii Keyserling and Blasius, 1839 CeBepHblii KO’kaHOK

OTtpsan Eulipotyphila Waddell, Okada et Hasegawa, 1999 Hacexomosianbie

CemeiicTBo Erinaceidae Fischer, 1814 ExxoBble

77. Erinaceus roumanicus Barrett-Hamilton, 1900 FOsxub1i ex
78. Hemiechinus auritus Gmelin, 1770 Ymacterii éx
CemeiicTBo Soricidae Gregory, 1910 3emnepoiikoBbie

79. Crocidura leucodon Hermann, 1780 benmoOproxas 6emo3yoka
80. Crocidura suaveolens Pallas, 1811 Maunast Geno3yoOka

81. Neomys fodiens Pennant, 1771 OObIKHOBEHHas1 KyTOpa

82. Sorex araneus Linnaeus, 1758 O0sIkHOBEHHAs1 Oypo3yOKa
83. Sorex tundrensis Kerr, 1792 Bypo3yOka TyHapsiHas

84. Sorex caecutiens Laxmann, 1785 Cpennsist 0ypo3yOka

85. Sorex daphaenodon Thomas, 1907 KpynHo3ybas 0ypo3yoOka
86. Sorex minutissimus Zimmermann, 1780 Kpomeunast 6ypo3yOka
87. Sorex minutus Linnaeus, 1766 Manas 0ypo3yOka
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Yepuepii Hpreim

Pucynoxk 4 — Coornomenue BuoB B [laBnomapckom [Ipunpteimbe n Yepnom Mpteime

Jist cpaBHEHHMS CTETIEHU CXOJICTBA cocTaBa (a-
YHBI ByX y4YacCTKOB, MBI MOCUMTaIN MHAEKC JKak-
Kapa, KOTopsiid coctaBui 0,62, 9TO TOBOPUT O TOM,
410 62% BUIOB IPUCYTCTBYIOT HAa 00OUX y4acTKax.
OcraBuuecs 38% ynukansabl 11 I u YU, uro
yKa3bIBaeT HAa OTHOCHUTENIHO BBICOKHE DPa3TUUUA
ux (ayn. C oJHOH CTOPOHBI, IPUUUHON ITOTO SB-
JIIETCSl 3HAUYNUTENBHOE YUCIIO BUAOB MOHIOJIBECKOTO
MyCTHIHHOTO KoMIutekca Ha YU u Gim3ocTh K 00-
HUpHBIM cTenHbIM yuactkam i I1I1. Kpowme Toro,
COBPEMEHHBIE U3MEHEHNUS TAK)KE OKa3aJId BIMSIHHAC
Ha yBEJMYCHHE Pa3NUuuil (ayHbI IBYX HCCIEIO-
BaHHBIX yyacTkoB. @ayna I1I1 He TonbKo Gorave o
cpaBaenuto ¢ YU (puc. 4), HO 1 B OoIbIIeH CTeeHn
TpaHC(OPMHPOBAHA 3a TOCIENHEE CTOJNETHE, YTO
CBSI3aHO KaK C aHTPOIOTE€HHBIM BIMSIHHEM, TaK U C
€CTECTBEHHBIMH NPUPOAHBIMH IPOLECCaMU. 3/1€Ch
HaCUYMUTHIBACTCSA CEMb UY)KEPOJHBIX BHUIOB — HOPKa
aMepUKaHCKas, OHJaTpa, Kpblca cepasi, MbIIb J10-
MOBasi, CHOTOBHIHAs co0aKa, KyHHIA JIECHAs!, BOC-
TOYHOEBpoOIICiickas moyieBka. B ¢ayne UM Toib-
KO 4YeThpe BuAa (HOpKa aMepuKaHCKas, OHIATpa,
KpbIca cepasi, MBIIb J0MOBast). ETWHCTBEHHBIH
HaTHUBHBIN BUJ, NCUE3HYBLIMHI U3-3a BBICOKOIO IIPO-
MBICJIOBOTO IIpecca, U BOCCTAHABIMBAIOIUN CBOM
€CTECTBEHHBII apeai B Oacceiine Mpreima — eBpo-
niefickuii 600p [62-64].

[Iste BumoB (4ereipe mpeacraBureiss OTpsiaa
I'pe3yns! 1 oquH OTpsina Xumusre) hayas UpToi-
ma BHeceHbl B Kpacnyto kuury Pecny6muku Ka-
3axCTaH, B TOM 4Hciie 4eTblpe oTMedeHs! 1 UM u
onuH juist II1. Tpu B2 MICKONUTAIOUIMX UCUYE3TU

84

n3 ¢aynsl Upteima 3a nocneaaue 100 ner — Turp,
kpacHblit Bonk (Cuon alpinus Pallas, 1811) u caii-
ra (Saiga tatarica Linnaeus, 1766) [20, 32, 65, 66].
[To nuTepaTypHbIM U COOpAaHHBIM HAMH JJaHHBIM Ha
o0cieToBaHHBIX MOJIEBHBIX ydacTKax oOuTaer 29
OXOTHUYBHX BUNIOB [44, 67, 68] (32,2% oT Bceli Te-
prodayHbl), UTPAIOLINX BaXKHYIO POJb B SKOHOMH-
YECKOM M COLMAIbHOM aCIeKTax.

[IpucyTcTBHe B TpPHOPEKHBIX HKOCHCTEMaX
Wpreima Takux BUAOB, Kak eBpomeiickuii 600p u
BBIIIPA, CIYXHUT BRKHBIM MHIMKATOPOM COCTOSIHUS
OKpy>Katomiei cpensl. boOpbl, n3BecTHBIE Kak 3¢-
(exTuBHBIE MpeoOpa3oBaTeNy Cpelbl, CHOCOOHBI
co3/1aBaTh U MOAJLEPKUBATH BOAHO-OOJIOTHBIE yro-
Jbs, CUTHAJIU3UPYSA O COCTOSIHUN 3KOCUCTEM CBOUM
NpUCYTCTBHEM. VX AeATeNbHOCTh MOMOTaeT yilyd-
LINTh KaY€CTBO BOJbI, IPEAOTBPATUTH HABOIHEHUS
U TojJepKaTh OuopaszHooOpaszue. TOYHO Tak ke
BBIJIPa, KaK BBICHIMH XWIIHUK OKOJIOBOJHBIX KO-
CHCTEM OTpPa)kaeT MX 340POBbE. DTH BHUIbI MOXKHO
HCIIOJIB30BaTh KaK MHIAUKATOPBI IPUPOJHOM Cpebl,
OLICHUBAsI KOHLIEHTPALIMIO 3arpsi3HSIOLINX BELIECTB
(mecTULUABL, TSKEIbIE METANJIbl, MUKPOILIACTHK) B
TKaHSX WK SKCKPEMEHTaX.

3akjoueHne

B pesynpTare mNpOBEICHHOTO HCCICAOBAHUS
TeprohayHbl Ka3aXCTAaHCKOW 9acTh OacceifHa pexu
WpThiir ObIIO BISIBIICHO 3HAYUTEILHOE Pa3HOOOpa-
3Me BHJOB MIJIEKONUTAOMMX (87 BUAOB), a TaKxke
YSI3BEMOCTD  (hayHbI Tepe]] TEXHOTCHHBIMH BO3-



A.1O. OrneitHUKOB U IIp.

JEHCTBUSIMM, YTO IMOJTBEPKIACT HEOOXOJUMOCTb
MIPUHATHS MEP 10 COXPAHEHUIO U BOCCTAHOBIICHHUIO
OouropasHooOpa3ust perroHa. OTMEUYCHO MCUE3HOBE-
HUE HEKOTOPBIX KPYIHBIX XUIIHUKOB (THUTP, Kpac-
HBI BOJIK) U CaTH.

CpaBHeHue cocTaBa (ayHbl IBYX HCCIEIOBAH-
HBIX YYaCTKOB C HUCIIOJIb30BaHUEM HHAeKca XKakka-
pa TO3BOJIMJIO YCTAaHOBUThH 3HAYUTENbHBIC pPa3Iu-
qusda MEXAY HUMU, O6yCJIOBJIeHHLIe, KaK HaJIH4Yuem
Pa3sHOOOPa3HBIX BUIOB MOHTOJICKOTO ITyCTHIHHOTO
KOMIUIeKca Ha Tepputopur YU, Tak U cOBpeMeH-
HBIMU M3MEHEHUSIMH, BIUSAIONIMMH Ha (hayHy 000-
ux Mectononoxenuit. @ayna I1I1 6orave, HO cuib-
Hee TpaHc(opMHpOBaHa 3a MOCIEAHEE CTOJIETHE, B
TOM YHCJIE 32 CUET BHEAPEHUS CEMHU UYKEPOIHBIX
BUJIOB.

HanpHeillue ucciieqoBaHUsl IMO3BOJST yTOY-
HUTb JUHAMHKY N3MEHEHUH KOJWYECTBEHHOTO M
Ka4eCTBEHHOTO COCTaBa COBPEMEHHOH Tepuoday-
HBI, a TakKe pa3paboTaTh IUIAHBI ISHCTBHH IO CO-
XPaHEHUIO0 U YCTOHYMBOMY HCIIOJNIB30BAHUIO MIle-
KOMUTAIOIINX B YCJIOBHUAX HM3MEHSIONIEHCS CPEbI.
[Imanupyercst 6onee TIy0OOKOe M3yUYEHHE BIIMSHUS
KJIMMATHYEeCKUX H3MEHEHHH U TPAHCI'PAHUYHOT'O
HCIIOJIb30BaHUSI BOJHBIX PECYPCOB HA MIIEKOIUTA-
fonx. [lonydennas wHpopmanyst B JaibHEHIIIEM

MOJKET OBITh MCIOJIb30BaHa AJsl pa3paboTKHU IIaHa
JEHCTBUI IO COXPAHEHUIO U YCTOMYUBOMY HCIIOJIb-
30BaHMIO OMopazHooOpasus p. MpThi, a Takxke Juis
MUHHMHU3AIUH yiiepoa, HAHOCUMOTO PEYHBIM U Ha-
3EMHBIM 3KOCHCTEMAaM B YCIIOBHSIX H3MCHEHHS KIIH-
Mara, TPaHCTPAHWYHOTO WCIIOJIB30BAHUSI BOJHBIX
PECYPCOB M MHAYCTPHAIBHOTO PAa3BUTHSI PETHOHA.
BaxHO TpoJI0KaTh MOHUTOPUHT W TPOBEIICHHE
HAYYHBIX UCCIICIOBAHUH [Tt 3P PEKTUBHOTO YIIPaB-
JICHUS ¥ COXpaHeHHs1 OnopazHooOpa3us AaHHOTO
peruoHa.

baaropapnocTn

Hamre wccnenoBanue BBIMOTHEHO NPU (HHAH-
cupoBaHUM MUHHCTEPCTBA HAYKH U BBICIIIETO 00pa-
3oBaHus PecyOnmkn KazaxcTan B paMKax mpoeKTa
«O11eHKa COCTOSTHUS OMOPECYPCOB B Ka3aXCTAHCKOM
yactu OacceitHa MpThiina B yCIIOBUSX TpaHCTPaHUY-
HOTO UCTIOJIH30BAHMS BOJTHBIX PECYPCOB U KIINMATH-
yeckux n3Menenuin» (BR18574062).
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ABTOpBI CTaTbU TOATBEPKIAIOT OTCYTCTBHE
KOH(IJIMKTa HHTEPECOB.
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ANATOMICAL STUDIES OF VEGETATIVE ORGANS
IN TWO GENTIANA SPECIES (GENTIANACEAE)

The subfamily Gentianinae includes approximately 425 species, with many belonging to the
extensively studied genus Gentiana. These species are predominantly distributed across the Eurasian
continent. The Gentianaceae family is notable for its biologically active compounds and is utilized
in traditional medicine for its antidiabetic, hepatoprotective, digestive, antidepressant, and antianemic
properties. Purpose of the study — Almaty region, lle district, Kazakhstan village, south-western edge
of Kungey Alatau, pasture of Il river, north-eastern slope and Almaty region, Karasay district Kaskelen
gorge in 2023-2024 to determine the anatomical features of vegetative organs of two collected species.
Materials and Methods: Sections of the roots, stems, and leaves of Gentiana olivieri Griseb. and
Gentiana tianschanica were prepared using a sliding microtome and analyzed under a light microscope.
Results: The comparative anatomical analysis of the vegetative organs of G. olivieri and G. tianschanica
revealed both similarities and differences. The significant anatomical feature observed was that the cells
of the upper epidermis in the leaves of both species were smaller than those of the lower epidermis.
Notably, the upper epidermis of the leaves lacked stomata. The vegetative organs of both species
exhibited xeromesophytic characteristics in G. olivieri and mesophytic features in G. tianschanica. These
anatomical features align with existing knowledge on Gentianaceae anatomy. Conclusion: The roots of
G. olivieri displayed intraxillary phloem, a distinguishing trait of the Gentianoideae and Menyanthoideae
subfamilies.

Key words: Gentiana olivieri, Gentiana tianschanica, Gentianaceae, root, stem and leaf anatomy.
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Gentiana TybicbiHAaFbI (Gentianaceae) eki TypiHiH,
BereTalMsAbIK, MyLLEAepPiH aHATOMMSIABIK, 3epTTey

Gentianinae TyKbIMAACbIHbIH 425-Ke >yblK Typi 6ap, OAapAblH KOruWiAiri >kakcbl 3epTTeAreH
Gentiana TykbIMAACbIHA >KaTaAbl XK8He HeridiHeH Eypasms koHTMHeHTiHAe TapaaraH Gentianaceae,
KenTereH GUOAOTMSAbIK, BEACEHAT KOCBIABICTApbI 6ap, KaHT AMabeTiHe Kapcbl, renatonpoTeKTOPAbIK,
aC KOpPbITYAbl, aHTUMAEMNPECCAHT XXOHE aHTMAHEMMS PeTiHAE KOAAAHbIAAAbBI. XaAbIKTbIK, MEAMLIMHAAA.
3epTTey MakcaTbl — AAMaTbl 00AbICHI, [Ae ayaaHbl, Ka3akcTaH aybiAbl, Iae AaaTayblHbiH OHTYCTiK-6aTbIC
werti, IAe @3eHiHiH >aMbIAbIMbI, COATYCTIK-LUbIFLIC 6eTkeni >xaHe AAmatbl 06AbIChl, Kapacait ayaabl
KackeAeH waTtkaAblHbIH, 2023-2024 »0K. dKMHaAFaH eKi TYPAIH BereTaTUBTIK MyLLeAepiHiH aHaTOMUSABIK,
epekLIeAiKTepPIH aHbikTay. Marteprasaap MeH oaaictep: G. olivieri TamblpbiHbIH, CabafFbiHbIH, XKoHe
>KarblpakTapbiHbiH, 6eAiMaepi. xoHe G. tianschanica bIAXbIMaAbl MUKPOTOM apKblAbl QAbIHbII,
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>KapblK, MMKPOCKOMbIHAQ 3epTTeAai. HaTwkeaepi: G. olivieri BeretatvBTi MyLUeAEpPiHiH, CaAbICTbIP-
MaAbl aHaTOMMSIAbIK, TaAAdybl. >xaHe G. tianschanica 3epTTeAreH yAriAep apacbiHAAFbl YKCACTbIKTap
MEH aiiblpMaLLbIAbIKTapAbI allTbl. 5% MaHbI3AbIAbIK, AeHreni 6eariaeHail. G. olivieri >kanbipakTapbiHbiH
AHATOMMSIABIK, KYPbIAbIMBIHbIH, HEri3ri aHblKTaAraH 6eArici. xxoHe G. tianschanica TOMeHri anMaAepmmc
KacylaAapbiHaH Killipek 6OAaTbIH XKOFAPFbl AMMAEPMUC >KacyllaAapbiHbiH, 60AYbl 60AABI. YKoFapfbl
>Karblpak, aMMAEPMUCIHAE yCTbMa 6oAManabl. Eki TYpAiH Ae BeretatmBTIK MylLeAepi (TambipAapbl,
cabakTapbl >aHe >anbipakTapbl) [.OAMBbEPUAE aHATOMUSABIK-MOPOAOTMSIABIK, KYPbIAbIMHbIH, KCe-
pome3ounTTik 6eariaepitiH >xoHe G.tianschanica-aa yibiIMAACYbIHbIH ME30MUTTI epeKkLIeAIKTEePiHIH
6oAYbIH KepceTeai. TypAiH aHaToMMsAbIK, epekiueAiktepi Gentianaceae aHaTomMmsCbl 6oiblHILIA Gap
HeTuxkeAaepre ykcac 60aabl. Kopbitbitabl: G. olivieri Griseb TambipbiHAa. eH aaabimeH Gentianoideae
>koHe Menyanthoideae TonasapbiH axkbipaTaTblH MHTPAKCUASPAbI (PAO3MA TabbIAAbI.

Ty#in cesaep: Gentiana olivieri, Gentianaceae, TaMbIpAbIH, CabaKTbiH >k&HEe XarblpakTapAblH aHa-
TOMMSICBI.
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AHaToOMMYeCKMe UCCAEAOBAHUS BereTtaTUBHbIX OpraHoOB
ABYX BUAOB cemeiicTBa lopeuyaBkoBbix (Gentianaceae)

MNoacemeiicteo Gentianinae HaCUMTHIBAET OKOAO 425 BUAOB, BOABLUMHCTBO M3 KOTOPbIX OTHOCUTCS]
K Xopowo n3yyeHHoMy poAy Gentiana 1 pacnpocTpaHeHO B OCHOBHOM Ha EBpasuiickoM KOHTMHeHTe
Gentianaceae, MetoLLLEe MHOXKECTBO BUOAOTMUECKM aKTUBHbBIX COEAMHEHMI, UCMOAb3YETCS Kak NpoTH-
BOAMAGETMUECKOE, rernaTonpoTEKTOPHOE, MULLEBAPUTEABHOE, aHTUAEMPECCUBHOE M aHTUAHEMUYECKOE
CPEeACTBO B HAapoAHOM mMeauumHe. LleAb nccaepaoBaHmsi — AAMATMHCKas 06AACTb, MIAMIMCKUI panoH,
ceno KasaxcraH, toro-3anaaHasi okpanHa KyHren Aaatay, nactéuiie peku MAmn, ceBepo-BOCTOUHbIN
CKAOH M AAMaTHHCKast o6AacTb, Kapacaickumi paioH, KackeaeHckoe yueabe B 2023-2024 rr. AAs onpe-
AEAEHUSI QHATOMMYECKMX 0COBEHHOCTEN BEreTaTMBHbBIX OpraHbl ABYX COBPaHHbIX BUAOB. MaTtepuranbi
n metoabl: Cpesbl kopHeit, ctebaein u anctbes G. olivieri v G. tianschanica 6biIAM B3SITbl C MOMOLLbIO
CKOAB34LLEr0 MMKPOTOMA M M3yYeHbl MOA CBETOBbIM MUKPOCKOMNOM. Pe3yabTatbl: CpaBHUTEAbHO-aHa-
TOMMYECKMI1 aHaAM3 BereTatueHbix opraHoB G. olivieri n G. tianschanica BbISIBUA CXOACTBA M pa3Anymst
MEXAY MCCAeAyeMbiMu 06pasLiami. BbiA yCTaHOBAEH 5-NPOLEHTHbIN YPOBEHb 3HAUMMOCTH. OCHOBHOM
BbISIBAEHHOM 0COBEHHOCTBIO aHAaTOMMUECKOro ctpoenunst anctbes G. olivieri v G. tianschanica 6biA0 Ha-
AVUME KAETOK BEPXHErO 3MMAEPMUCA, KOTOPbIE BbIAM MEHbLLE MO PasmMepy, Yem KAETKM HUXKHEro 3mm-
Aepmuca. B BepxHer anmnaepme AMCTa OTCYTCTBYIOT CTOMaTbl. BeretatueHblie opraHbl (KOpHW, CTEGAN 1
AVCTbS1) 0OOMX BUAOB YKA3bIBAlOT HA HaAMUME KCEPOME3OMUTHBIX YepT aHaTOMO-MOPGOAOrMUYECKOro
ctpoenust y G. olivieri n Mme3oguTHbIX YyepT oprannsaumn y G. tianschanica. AHaToMMueckmne ocobeH-
HOCTW BMAOB ObIAM CXOAHbBI C CYLLECTBYIOWMMKN pe3yAbTaTamu no aHaTommu Gentianaceae. BbiBoabl:
B kopHsix G. olivieri o6Hapy»eHa MHTPaKCUAASIPHAsl (DAO3MA, UTO B MEPBYIO OUYEPEAb OTAMYAET MOA-
cemerictea Gentianoideae 1 Menyanthoideae.

KaoueBbie croBa: Gentiana olivieri, Gentianaceae, aHaTOMMSI KOPHSI, CTEOAS M AUCTbEB.

Introduction

Many species within the Gentianaceae fam-
ily possess ornamental value, particularly those of
the genus Gentiana. Additionally, these species are
of significant pharmaceutical interest due to their
unique phytochemical properties. In medicinal prep-
arations, Gentianaceae species are valued for their
high content of iridoids, which impart a character-
istic bitter taste. These compounds are used in the

formulation of bitter drinks traditionally prescribed
for appetite loss and fever and are integral to many
tonic (bitter) recipes.

Several species of Gentiana have been rec-
ognized for centuries, particularly in the Far East.
Herbal preparations such as longdan and qinjiao,
which include these plants, are employed to treat
conditions such as hepatitis, constipation, rheuma-
tism, pain, hypertension, anorexia, and inflamma-
tion [1].
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Gentiana olivieri (Gentianaceae) is found from
the Middle East (including Turkey, Iran, Iraq, Af-
ghanistan) to East Asia (reaching the Tien Shan) and
is an Iranian-Turanian species. This perennial herb
grows on limestone, marl, or clay slopes and grassy
meadows at altitudes ranging from 350 to 2300 me-
ters. It typically reaches a height of 10-30 cm from
the basal rosette. The rhizome features a taproot
with a fibrous collar at the top. The plant blooms
with dark blue-violet flowers from April to July. Its
seeds are brown, ellipsoid, and 0.8-1 mm long, with
finely reticulated achenes [2,3].

G. olivieri has been utilized as a medicinal plant
in traditional folk medicine for centuries, owing to
its content of secoiridoids, flavonoids, and alka-
loids. Known as “Afat” in Turkey and “Ager” and
“Banger” in Pakistan [4,5], this species is used in
Turkish folk medicine as an antidiabetic, sedative,
digestive, and antianemic agent [6,7]. Research has
demonstrated its antidiabetic, antihepatotoxic, anti-
nociceptive, anti-inflammatory, and antiulcerogenic
activities [4,8-10].

In the Republic of Uzbekistan, G. olivieri has
been employed to treat diarrhea, colds, stomach
pain, and indigestion [11]. In Pakistan, the plant has
been studied for its antibacterial, antifungal, anti-
hypertensive, toxicological, and diuretic properties
[12-14]. Despite numerous studies exploring new
compounds using chemical methods [15-17] and
tissue culture [18], there is a notable lack of data
on the anatomical characteristics of G. olivieri Met-
calfe and Chalk [19] conducted general anatomical
studies on the Gentianaceae family, based on the
work of Perrot and Martens [21], focusing on wood
and seed architecture, pollen morphology, and ultra-
structural diversity. Root architecture has been stud-
ied by Budimir et al. and Sotnikova and Lux [22]
for G. lutea and G. asclepiadea, respectively. This
study aims to investigate the anatomical characteris-
tics of G. olivieri to facilitate further research.

A substantial body of anatomical studies ex-
ists on this family, especially concerning species
with recognized medicinal properties [23]. Recent
research has provided significant insights into the
ontogenetic processes governing root development
[24] and the structural organization of the stomatal
system [25].

Purpose of the study — Almaty region, Ile dis-
trict, Kazakhstan village, south-western edge of
Kungey Alatau, pasture of Ile river, north-eastern
slope and Almaty region, Karasay district Kaskelen
gorge in 2023-2024 to determine the anatomical fea-
tures of vegetative organs of two collected species.
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Materials and methods

Study Area

The material for this study was collected from
the wild in May 2023 and includes two species from
the Gentianaceae family. G. olivieri (Olivier’s gen-
tian) was gathered in a geobotanical reserve, while
G. tianschanica (Tian Shan gentian), a perennial xe-
romesophytic species with a Eurasian distribution,
was also collected.

Flowering specimens of G. olivieri Griseb. were
collected in the spring in the Almaty region, Ili district,
approximately 10 km east of the Kapchagay highway
at coordinates N 43°58'07.8", E 077°01'10.7" [Fig-
ure 1]. G. tianschanica was collected in early Au-
gust in the Almaty region, Karasai district, within
the Kaskelen Gorge at coordinates N 43°04'45", E
076°58'56" (Kazakhstan). The identification of the
samples was confirmed using the key provided in the
“Flora of Kazakhstan” [26]. The voucher samples
were transferred for storage to the herbarium fund of
the “Institute of Botany and Phytointroduction”, Al-
maty, Kazakhstan. Herbarium Ne 6509.

For the anatomical study, the collected plant
material was fixed in 70% ethanol. To prepare cross-
sections of mature roots, stems, and leaves, the par-
affin embedding method was used.

The sectioning and staining procedures followed
Johansen’s methods (1940) with some modifica-
tions. Plant materials, consisting of 3 mm sections
of roots, stems, and leaves, were initially fixed in
70% ethanol for 48 hours. They were then processed
through a series of increasing ethanol concentra-
tions (70%, 90%, and 96%) and xylol before being
embedded in paraffin. Sections were cut at a thick-
ness of 12—18 um using a sliding microtome. To re-
move the paraffin, the samples were heated at 65°C,
then passed through xylol and ethyl alcohol series
and soaked overnight in safranin. They were sub-
sequently stained with Fast Green for 20 seconds.
Measurements and photographs were taken with
a Leica DM750 light microscope equipped with a
camera [27].

For quantitative analysis, morphometric fea-
tures were measured using an ocular micrometer
(MOV-1-15) at an objective magnification of X9 and
an ocular magnification of x10. Microphotographs
of the anatomical sections were captured using an
MC 300 microscope (Micros, Vienna, Austria) with
a CAM V400/1.3 M video camera (jProbe, Tokyo,
Japan). Microscopic examination of the medicinal
plant materials was performed at the Laboratory of
Plant Anatomy and Morphology at Al-Farabi Ka-
zakh National University [28-30].
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Figure 1 — G. olivieri morphology

Results and discussion

Root

The outer surface of the root is covered by a
periderm (pe) consisting of thin-layered, crushed,
and fragmented isodiametric cells. The bark exhibits
a multilayered structure with crushed cells and large
intercellular spaces. Mycorrhizae were present in
the root system [31]. In regions where adventitious
roots emerge, cells with 7-8 layers of irregularly
shaped cortical cells were observed. The endoder-
mis is well-defined and comprised of longitudinally
elongated cells, with some cells showing complete
thickening.

The central cylinder contains vascular bundles
with xylem vessels that have thickened and lignified
walls. The bundles lack cambium, and phloem ele-
ments are minimally represented, embedded within
a mass of cellulose. The vascular bundles are collat-
eral, diarchic, and devoid of cambium. In the inter-
fascicular regions, there is a broad parenchymatous
phloem with radially symmetric cells. Sieve tubes
and companion cells are rare and are positioned ad-
jacent to the xylem zone.

Morphometric data reveal that the diameter
of the tracheids in G. tianschanica is 35.41 pm,
whereas in G. olivieri, it is smaller. The tracheids
of G. tianschanica are approximately twice as

large, indicating a higher efficiency in water and
mineral transport. The width of the phloem ele-
ments in the roots of G. tianschanica measures
14.51 um, while in G. olivieri, it is slightly greater,
suggesting a higher capacity for accumulating or-
ganic substances.

The length of the endodermis is consistent be-
tween the two species, but its width varies with the
diameter of the section. The width of the cortex is
similar in both species: 28.36 um in G. olivieri and
28.15 pm in G. tianschanica. However, the length
of the cortex is 1.5 times greater in G. olivieri, mea-
suring 66.12 pym compared to 54.03 um in G. tian-
schanica, reflecting variations depending on the root
diameter analyzed. Comparative morphometric in-
dices of the roots are summarized in Table 1.

Stem. The comparative anatomical and morpho-
logical analysis of the stems of G. tianschanica and
G. olivieri revealed both similarities and differences
between the two species.

In G. olivieri a sclerenchymatous ring is lo-
cated beneath the endoderm. This ring is composed
of small, multilayered cells encircling the central
cylinder, which consists of parenchymatous tissue
with thin primary cell walls. The anatomical and
morphological study indicates that the formation of
conductive tissues in G. olivieri is likely influenced
by the humidity gradient of its habitat.
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Figure 2 — Cross-section of the root of (a) G. tianschanica Rupr. (b). G. olivieri Griseb.
Periderm (Pe), cortex (Co), endodermis (Ed), phloem (Ph), xylem (Xy).

Table 1 — Comparative root morphometry of G. olivieri and G. tianschanica. Significant differences are marked with an asterisk.

Root
Trachea Tracheid Floema Endodermis Cortex
Pant name Diameter | Diameter Width Length Length Width Width Length
(um) (um) (um) (um) (um) (um) (um) (um)
n 9 9 9 9 9 9 9 9
G. olivieri Average 17,53 £ 10,33 + 18,22 + 28,31 35,12+ 20,17 + 28,36 + 66,12
1,65 1,11 2,93 +6,19 12,89 2,13 9,11 +19,20
Stan. error. 0,55 0,37 0,98 2,06 4,30 0,71 3,04 6,40
n 10 10 10 10 10 10 10 10
. G. ‘ Average 3541+ 13,97 + 14,51 24,53 + 35,10+ 3581+ 28,15+ 54,03 +
tianschanica 6,48 1,86 2,67 5,26 7,54 7,61 7,78 9,09
Stan. error. 2,05 0,59 0,85 1,66 2,38 2,41 2,46 2,87

Figure 3 — Cross-section of the root: a) G. tianschanica, b) G. olivieri Labels include periderm (Pe),
cortex (Co), endodermis (Ed), phloem (Ph), and xylem (Xy).
Distinctive features of the stems are:

The peripheral part of the core is distinctly de- The core is represented by pronounced paren-
fined as a perimedullary zone, characterized by  chyma with small cells. Notable cuticulation of
smaller, thick-walled cells. stem walls and a well-defined primary bark suggest
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xerophytic adaptations in G. olivieri while G. tian-
schanica displays mesophytic characteristics. Con-
sequently, there are distinct anatomical differences
between the plants from the two study areas.

Significant differences, defined as variations
of 5 um or more, are indicated with an asterisk in
Table 2.

As shown in Table 2, the most correlated
indicators in the stem when comparing the two
species include the diameter of the tracheids, the
length of the phloem, the diameter of the core, the
width and length of the endodermis, the width of
the cortex, and the length and width of the epi-
dermis.

Table 2 — Comparative morphometry of the stem of G. olivieri and G. tianschanica.

Stem
Plant Trachea |Tracheid| Pith Floema Endodermis Cortex Epidermis
an
name Diameter| Diame- | Diame- | Width | Length | Width | Length | Width | Length | Width | Length
(um) | ter (um)|ter (um)| (um) | (um) | (um) | (um) | (um) (pum) (um) | (um)
n 9 9 9 9 9 9 9 9 9 9
G oiiv- | A 1985+ | 7,44+ | 3543+ 12,56+ | 23,62+ | 1543+ [33,73+| 40,11+ | 71,78+ | 17,15 |20,27 +
oMV AVERREE 13k | 101 | 691% | 337 | 467F | 406% | 8,11% | 675% | 1139 |+247*| 2,53*
eri
Stan.
1,38 0,34 2,30 1,12 1,56 1,35 2,70 2,25 3,80 0,82 0,84
error.
n 10 10 10 10 10 10 10 10 10 10
) 1435+ | 6,88+ 23,55+ | 11,07+ | 18,87+ 24,87+ |42,10+|27,83+| 6838+ |21,16+|27,83+
G. tian- | Average
i 1,40% | 0,73 | 5,40% | 2,17 | 1,73% | 4,34* | 4.44% | 4,83* 13,33 1,87*% | 2,63*
schanica
tan.
:‘r:‘; 044 | 023 | 1,71 | 068 | 055 | 137 | 140 | 153 421 0,59 | 083

Leaves: Examination of the leaf cross-section
(Figure 4) reveals several types of tissue: the in-
tegumentary tissue includes the epidermis, with
the upper epidermis differing from the lower. The
cells of the upper epidermis are smaller, and there
are few or no stomata, indicating that the leaf is
hypostomatic. The mesophyll, situated between
the upper and lower epidermis, contains collateral
vascular bundles. The xylem is positioned on the
upper side of the leaf blade, while the phloem is
on the lower side. Each conducting bundle is ac-
companied by mechanical tissue—angular collen-
chyma. Similarities between the leaves are sum-
marized in Table 3. Numerous air cavities were
observed in the leaf blade. Significant differences
of 5 um or more are indicated with an asterisk in
Table 3.

Distinctive Features of the Leaves are :

1. In G. tianschanica, the upper epidermal cells
are smaller compared to those of the lower epider-
mis, and there are no stomata on the upper epidermis
(Figure 4). The leaf is hypostomatic.

2. The mesophyll in G. tianschanica is looser,
and there are numerous prismatic crystals of calci-

um oxalate. Trichomes are absent, highlighting the
mesophytic nature of the leaf.

3. In G. olivieri the vascular bundles are smaller
and surrounded by a well-defined sclerenchymatous
sheath. The vascular bundle within the endodermis
is clearly visible and features alternating large and
small rounded cells.

Atmospheric drought, exacerbated by strong,
dry winds, results in soil moisture deficits, leading to
plant stress, reduced productivity, and lower yields.
This stress impacts both the structure and function
of plants, posing challenges for effective forest
management. Significant morpho-anatomical and
hydraulic changes in vegetative organs and growth
patterns were observed. Drought caused notable an-
atomical changes in G. olivieri including increased
thickness of the palisade and spongy mesophyll as
well as the abaxial and adaxial epidermis. Accord-
ing to existing literature [32], a correlation analysis
of ash traits indicates drought resistance. However,
the relationship between morpho-anatomical traits
of leaves was similarly affected by drought across
all studied species, suggesting no clear distinguish-
ing features for drought resistance [33].
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200 500
um um
Figure 4 — Transverse section of leaves (a); G. tianschanica and (b); G. olivieri:
Upper epidermis (Up), vascular bundles (Vb), lower epidermis (Le), mesophyll (Mp), trake (Tr).
Table 3 — Comparative morphometry of leaves of G. olivieri Griseb and G. tianschanica
Leaves
Mesophile Epidermis Trachea
Plant name - -
Length (um) Width (um) Length (um) Width (um)
n 9 9 9 9
G. olivieri Average 226,16 +21,39* 44,34 +£12,77* 25,02 +£5,01* 11,22 + 1,77
Stan. error. 7,13 4,26 1,67 0,59
n 10 10 10 10
Average 198,77 £ 22,75% 34,91 +8,15%* 20,61+3,06* 10,25+ 1,84
G. tianschanica
Stan. error. 7,19 2,58 0,97 0,58
The anatomical features of G. tianschanica  occidentalis, and 17 species of Macrocarpaea with-

have not been previously studied. The diversity
in the anatomical structure of high-mountain spe-
cies reflects their varied adaptive strategies. Xero-
morphic characteristics include reduced leaf blade
size, a small-celled epidermis, abundant stomata, an
isolateral or dorsoventral leaf mesophyll structure,
well-developed palisade parenchyma, and, in some
species, the formation of sclerenchymatous fibers
and water-storage tissues. These anatomical features
support plant survival in harsh cryophilic condi-
tions. Although studies on the anatomy of this plant
family are limited, recent work by Jansen and Smets
has examined the wood anatomy of Anthocleista,
Fagraea, Lisianthus, Macrocarpaea, Nuxia, Sym-
bolanthus, and Tachiadenus within the Gentianales
[34]. Radial and transverse section data provided by
Carlquist and Grant also highlighted the presence of
pits in tracheid openings [35]. Differences between
species such as Symbolanthus macranthus, Tachia
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in the tribe Helieae were detailed in studies of stem
wood anatomy.

The anatomical features of G. olivieri were com-
pared using the framework from “Anatomy of Di-
cots” due to the limited anatomical studies on the
Gentianaceae family. The anatomical characteristics
of G. olivieri were found to align with those of the
Gentianaceae family. Notably, a key anatomical dif-
ference between the subfamilies Gentianoideae and
Menyanthoideae is the presence of intraradicular
phloem in Gentianoideae roots, a feature observed in
G. olivieri. Adventitious roots and rays were absent,
and vessels were present both singly and in groups.
The endodermis of G. olivieri was single-layered,
longitudinally elongated, and featured Casparian
strips on the radial walls, whereas some species of
the genus Swertia have a bilayered endodermis. The
papillary epidermis on the stem is a common fea-
ture of Gentianoideae. The stems of G. olivieri, like
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those of G. asclepiadea and G. septemfida, exhibit
two sclerenchymatous rings and multiple vascular
bundles. In contrast, the pith of G. pneumonanthe
was partially sclerotic, while Lehmanniella and Se-
nea had entirely sclerotic piths. The pith of G. ol-
ivieri consisted of parenchymatous cells. Although
crystals were observed in the cortex and pith of
Enicostemma, they were not found in G. olivieri.

Conclusion

High-altitude plants have evolved significant
adaptive capacities to survive and reproduce under
extreme stress conditions. The anatomical study of
the vegetative organs (roots, stems, and leaves) of
G. olivieri and G. tianschanica indicates xeromeso-
phytic features in G. olivieri and mesophytic charac-
teristics in G. tianschanica.

Xeromesophytic features of G. olivieri include:
stiff leaves with a well-developed cuticle, well-
developed mechanical tissue (sclerenchyma) in the
stems, vascular bundles with a prominent scleren-
chymatous sheath, long roots, and a relatively small-
er root diameter.

Mesophytic characteristics of G. tianschanica
include: more friable parenchyma in roots, stems,
and leaves, numerous crystalline inclusions of
calcium oxalate in leaves, absence of trichomes,
and a large number of air cavities in the leaf me-
sophyll.

This comparative anatomical study of G. olivieri
and G. tianschanica enhances our understanding
of the anatomy of these species in their respective
habitats: G. olivieri in the Almaty region, Iliyskiy
district, and G. tianschanica in the Almaty region,
Karasay district, Kaskelen gorge (Kazakhstan).
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GENETIC ANALYSIS OF NUCLEOPROTEIN OF A/H3N8
INFLUENZA VIRUS OF ASIAN AND EUROPEAN
ORIGIN ISOLATED IN 2018

This paper presents the results of a genetic analysis of the nucleoprotein gene (NP) of two strains of
avian influenza virus isolated in the territory of the Republic of Kazakhstan in 2018 near small lakes (Alua
and Zaimishche) of the North Kazakhstan region. These strains showed the presence of 54 in the nucleo-
tide and 4 substitutions in the amino acid sequence, thereby significantly distancing themselves from
each other. In phylogenetic analysis, the strain A/northern shoveler/North-Kazakhstan/20/2018(H3N8)
showed the greatest relationship with strains from Europe, the homology between strains showed 96-
97%. The second strain A/garganey/North Kazakhstan/45/2018(H3N8) showed genetic similarity with
strains from Asia, the NP gene identity was 99%.

Key words: influenza, virus, NP, avian IAV, H3N8, vVRNP, RNA.

A.M. Meancbek', C.K. KeHamnpbaesa?, b.C. Ycep6aes', M.X. LLInpnH6ekos ',
I'. Ak6oaat?, E.A. bypaiwes’, H.C. KoxabepreHos', A.K. bonu', K.b. bapak6aes’,
A.K. Haxaros'!, M.b. OpbiH6aes’, K.T. CyataHkyAoBa'

'BMOAOTUSIABIK, KaYiMCi3Aik Mpo6AeMaAapbIHbiH, FbIABIMUM-3€PTTEY MHCTUTYTI,
>Kambbia 06AbICHI, KTK. [Bapaenckumii, KasakcraH
2BuoAorms XKoHe xmmns akyAbTeTi, M.ApabaeB aTbiHAAFbI
KbIprbi3 YATTbIK YHMBepcuTeTi, biwkek k., KpipFbi3cTaH
“e-mail: aibarysmelisbek@gmail.com
2018 XbIAbl OKLLIAYAQHFAH a3USIADbIK, XKdHe eyponaAablk, Tektec A/H3N38
TYMaybl BUPYCbIHbIH, HYKA€ONPOTEUHIHIH, TeHeTUKAABIK, TaAAdYbl

ByA >xymbicTa 2018 xbiabl COATYCTiK Ka3akcTaH 0BAbICbIHbIH LaFbiH KOAAEPI (AAya >kaHe 3anmuLLe)
MaHpblHaH KasakctaH PecnyOamkacbl aymarbiHAQ GOAIHMEH KYC TymMaybl BUPYCbIHbIH, €Ki LUTaMMbIHbIH
NP reHiHe >XYpri3iAreH reHeTMKaAblK TaAAay HoTuKeAepi OepiareH. bya wrammaap 6ip-OipiHeH
HYKAEOTUATEp Ti3beriHae 54 opblHOACYAbIH XKOHE aMUHKbILLIKbIAAAPbIHBIH, Ti30eriHAE 4 aAMaCTbIPYAbIH,
GOAYbIH KOPCEeTTi, ocblAaniia 6ip-6ipiHeH anTapAblKTan aAwakTasbl. DrAoreHeTUKaAbIK, Taapaysa A/
northern shoveler/North-Kazakhstan/20/2018(H3N8) wrammbl EyponasaH KeAreH wramMMAAPMEH eH,
YAKEH KaTbIHaCTbl KOPCETTI, LITAaMMAAP apacbiHAAFbl FOMOAOTUSI 96-97% Kypaabl. EkiHwi wramm A/
garganey/North Kazakhstan/45/2018(H3N8) A3us wtaMMAApbIMEH FeHEeTUKAAbIK, YKCaCTbIK, KOPCeTTi,
NP reHiHiH coeikecTiri 99% KypaAbl.

Ty#iH ce3aep: Tymay, Bupyc, NP, Kyc TymaybiHbiH Bupycbl, H3N8, vVRNP, PHK.
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"Hay4HO-1CCAEAOBATEABCKMIA MHCTUTYT NPOGAEM GMOAOTMYecKol 6e30MacHOCTH,
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um. M. Apabaesa, r. buikek, KblprbisctaH
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leHeTnueckunit aHaam3 HykaeonporteuHa Bupyca rpunna A/H3N8 asmarckoro
M eBpOonerCcKoro NpoMCcxXoXAeHusi, BbiaeAeHHoro B 2018 roay

B aaHHOM paboTe npeACTaBAEHbl pe3yAbTaThbl FeHETUYECKoro aHaamsa NP reHa AByX LITaMMOB
BMpYCa rpunna nruL, BbIAEAeHHbIX Ha Tepputopun Pecry6amnkm Kaszaxcran B 2018 roay Ha Tepputopum
MeAkux o3ep (Aaya u 3anmuiie) CeBepo-KasaxcTaHCKom 06AaCTU. AaHHbIE LUTAMMbl NMOKA3aAM MEXKAY
Cco060I HaAMuMe 54 3aMeH B HYKAEOTUAHOM MOCAEAOBATEAbHOCTM U 4 3aMeH B aMMHOKMCAOTHOM MOCAE-
AOBATEAbHOCTU, TEM CaMbIM 3HAYUTEABHO AMCTAHLMPYIOTCS MEXAY co60i. [pu uaoreHeTrueckom
aHaAm3e HanboAbllee POACTBO CO WTammamu 13 EBponbl nokasaa wramm A/northern shoveler/North-
Kazakhstan/20/2018(H3N8), roMoAorusi Mexay tammamm coctasuaa 96-97%. Bropoit wtamm A/
garganey/North Kazakhstan/45/2018(H3N8) nokasaa reHeTuuyeckoe CXOACTBO CO LUTaMMamu 13 Asuu,

UAEHTUYHOCTb Mo reHy NP coctaBunaa 99%.

KaroueBble caoBa: rpunn, Bupyc, NP, Bupyc ntuubero rpmnna, H3N8, vRNP, PHK.

Introduction

Influenza A viruses belonging to the Ortho-
myxoviridae family contain eight negative-sense
single-stranded RNA segments. Due to a higher er-
ror rate during replication due to the lack of a proof-
reading mechanism, influenza A viruses have a rich
genetic diversity. Wild birds form a large gene pool
of influenza A viruses in nature, based on the genet-
ic and antigenic variability of their surface proteins
HA and NA, influenza viruses are classified into dif-
ferent antigenic subtypes such as hemagglutinin 18
(HA) and neuraminidase 11 (NA) [1-2] .

The wild bird reservoir plays an important
role in the emergence, evolution, maintenance and
spread of zoonotic influenza viruses. For example,
the highly pathogenic avian influenza A (H5N1)
virus, which has been repeatedly transmitted to hu-
mans since it was first reported in 1996, has indeed
spread worldwide through bird migration [2]. The
novel H7N9 avian influenza virus has been causing
serious infections in humans in China since March
2013 and is a genetic reassortment of wild bird in-
fluenza virus and poultry avian influenza virus [3].
More recently, HSN10 influenza viruses, including
H5N6 and H5NS viruses, have been circulating in
poultry and wild birds and are causing economic
damage to livestock production. It should be noted
that the HSN6 virus has crossed the species bar-
rier and caused multiple infections among people
in China and posed a threat to human health. As
of January 15,2021, 27 laboratory-confirmed cases
of human infection with influenza A (H5N6) vi-

rus have been reported to WHO from China [4,5].
Once these zoonotic influenza viruses acquire the
ability to transmit effectively from person to per-
son, a pandemic will arise that will endanger the
lives of people around the world. Three subtypes
(HIN1, H2N2 and H3N2) of influenza viruses,
with the exception of the 1918-1919 HINI influ-
enza virus, some of whose genes originated from
a wild waterfowl reservoir, have caused influenza
pandemics in humans [6]. Waterfowl are the res-
ervoir of influenza A viruses and are responsible
for the evolution and spread of the virus over long
distances. Occasionally, spread to poultry or do-
mesticated mammals can lead to infection in hu-
mans and sustained transmission within a new
mammalian host, as evidenced by the equine influ-
enza (H3NS) (EIV) virus . H3N8 influenza viruses
have been detected in a range of wild bird species,
including Anseriformes (primarily from migra-
tory ducks) and Charadriiformes (primarily from
waders) of humans, and can trigger a population
epidemic of the virus. In addition, sporadic cases
of interspecies transmission of the H3NS8 influenza
virus have been reported in various species such as
pigs, dogs, horses, seals and donkeys [12-16]. Al-
though infected birds remain healthy or show only
mild disease, H3NS viruses can cause severe respi-
ratory illness in mammalian hosts and even death.
Of particular note, H3N8 avian influenza viruses
have established stable strains in dogs and hors-
es. Although sporadic cases of H3N§ avian IAV
have not been reported in humans, a previous study
showed that the H3NS seal virus can be transmit-
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ted by airborne infection in ferrets, which is widely
used to assess the pandemic potential of influenza
viruses in humans [17]. The above studies show
that H3N8 AIVs are a potential threat to human
and animal health.

The study of the molecular genetic properties of
all 8 genes is necessary to understand the structure
and reproduction of the virus. The nucleoprotein
(NP) gene of the avian influenza virus plays a central
role in viral replication. As a structural protein with
no intrinsic enzymatic activity, it is the most abun-
dant viral protein in infected cells. NP is a critical
component of the viral ribonucleoprotein (VRNP)
complex, and recognized functions of NP include,
among others, organization of RNA packaging, nu-
clear transport, and transcription and replication of
viral RNA. NP is a multifunctional protein and is
indispensable for virus replication [18].

Materials and methods

Objects of study

Since 2018, materials (cloaca swabs) have been
collected from various species of wild birds. The ter-
ritory for collecting material was small lakes (Alua
and Zaimishche) of the North Kazakhstan region. In
total, samples of cloacal swabs from 90 wild birds
of the families Anatidae, Accipitridae, Rallidae,
Podicipedidae were studied. Cloac samples were
collected aseptically and stored and transported in
liquid nitrogen. Samples were stored at -40°C until
the study.

Isolation of viral RNA

Viral RNA isolation was performed using the
QIAamp Viral RNA Mini Kit according to the man-
ufacturer’s recommendations from 140 pl of virus-
containing liquid.

Synthesis of CDNA

Reverse transcription for cDNA synthesis was
carried out with reversease — 200 U/ul M-MLV en-
zyme synthesizing cDNA on an RNA template us-
ing the Uni12(AGCAAAAGCAGQG) primer.

Setting up a polymerase chain reaction

The PCR mixture was collected using a com-
mercial Platinum SuperFi DNA Polymerase kit
(Invitrogen) according to the manufacturer’s rec-
ommendations using the primers listed in Table 1.
The temperature-time regimen of amplification was
carried out according to the program: 1) 50°C, 30
min.; 94 °C — 2 min.; 2) 35 cycles 94 °C — 30 sec.;
50 °C - 30 sec.; 68 °C — 1 min., post-amplification
68 °C — 7 min. Amplification was carried out on a
Mastercycler X50s cycler, Eppendorf (USA).
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Table 1 — Primers used

Primer s ms Product
Sequence 5’ -3 .
name size, bp
Bm-NP-1 AGC AAA AGC AGG GTA
_NP- 1565
Bm-NP- |\ GT AGA AAC AAG GGT ATT TTT
1565R
Sequencing

Samples for sequencing were prepared using the
BigDye Terminator v3.1 Cycle Sequencing kit from
Applied Biosystems. Sequencing was performed on
a 3130x1 Genetic Analyzer automated 16-capillary
sequencer (Applied Biosystems/Hitachi). Nucleo-
tide sequences were analyzed and assembled using
the Sequencer v 4.5 program [26].

Comparative and phylogenetic analysis

Comparative analysis by nucleotide sequences was
carried out in the software modules of the NCBI website
(http://www.ncbi.nlm.nih.gov/genbank/). The search
for homologous nucleotide sequences of influenza A
virus genes was carried out using the BLAST program
in the GeneBank database. Phylogenetic analysis of the
sequences was performed using the Mega 10 program.
The phylogenetic tree was built using the Neighbor-
joining method and the Kimura 2-parameter model with
the inclusion of substitutions d: Transitions + Transver-
sions, as well as the inclusion of codons 1st + 2nd + 3rd
+ Non-Coding and repetition bootsraps 500.

Results and discussion

As aresult of the research, genetic studies of the
degree of genetic relationship of Kazakhstani strains
of European avian influenza virus A/northern shovel-
er/North-Kazakhstan/20/2018(H3N8) and Asian or-
igin A/garganey/North Kazakhstan/45/2018(H3NS)
with reference viruses were carried out. from the
international gene database (GenBank). The results
of sequencing of the accumulated PCR products of
the NP gene, the results of which determined their
nucleotide sequences. The nucleotide sequences of
the NP gene are shown in Figure 1.

When conducting a comparative analysis of the
nucleotide sequences of the NP gene of two Kazakh
influenza virus strains A/northern shoveler/North-
Kazakhstan/20/2018(H3N8) and A/garganey/North
Kazakhstan/45/2018(H3N8) isolated in 2018 in the
northern regions Kazakhstan, it was found that the
isolates differ in the presence of 54 nucleotide substi-
tutions and 4 amino acid substitutions. The results of
the comparative analysis are presented in Figure-2.3.
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>0ON682725 A/northern shoveler/North-Kazakhstan/20/2018(H3NS)
AGCAGGGTAGATAATCACTCACTGAGTGACATCAAAATCATGGCGTCTCAAGGCACCAAACGATCTTATGAACA-
GATGGAAACTGGTGGAGAACGCCAGAATGCCACTGAAATCAGAGCATCTGTTGGAAGGATGGTTGGTGGAATTGGG-
AGGTTCTACATACAGATGTGCACTGAACTCAAACTCAGCGACTATGAAGGGAGGCTGATCCAGAACAGCATA-
ACGATAGAGAGAATGGTTCTCTCTGCATTTGATGAAAGGAGGAACAAATACCTGGAAGAACATCCCAGTGC-
GGGGAAGGACCCGAAGAAAACTGGAGGTCCAATTTATCGAAGGAGAGATGGGAAATGGATGAGAGAACTGATCCT-
GTATGACAAAGAGGAGATCAGAAGGATCTGGCGTCAAGCGAACAATGGAGAGGACGCAACTGCTGGTCTCACT-
CACCTGATGATCTGGCATTCCAATCTAAATGATGCCACATACCAGAGGACAAGAGCTCTCGTGCGTACTGGGATG-
GACCCCAGAATGTGCTCTCTGATGCAAGGATCAACTCTCCCGAGGAGATCTGGAGCTGCTGGTGCAGCAGTA-
AAGGGAGTCGGAACGATGGTGATGGAACTAATTCGGATGATAAAACGAGGGATTAATGACCGGAATTTCTGGAGA-
GGCGAAAACGGACGGAGAACAAGGATTGCATATGAGAGAATGTGCAACATCCTCAAAGGGAAATTCCAAA-
CAGCAGCACAAAGAGCAATGATGGATCAGGTGCGTGAAAGCAGGAATCCTGGCAATGCTGAAATTGAAGATCT-
TATCTTTCTGGCACGGTCTGCACTCATCCTGAGAGGATCAGTGGCCCATAAGTCCTGCTTGCCTGCTTGTGTATAC-
GGACTCGCTGTGGCCAGTGGATACGACTTTGAGAGAGAAGGGTACTCTCTAGTTGGAATAGATCCTTTCCGTCT-
GCTTCAAAACAGCCAGGTCTTCAGTCTCATTAGACCAAATGAGAACCCAGCACACAAGAGTCAATTGGTTTGGATG-
GCATGCCATACTGCAGCATTTGAAGACCTGAGAGTCTCAAGTTTCATCAGAGGGACAAGAGTGGTCCCAAGAGGA-
CAACTATCCACCAGAGGAGTTCAAATTGCTTCAAACGAGAACATGGAAACAATGGACTCCAGCACTCTTGAATT-
GAGGAGCAGATATTGGGCTATAAGAACCAGGAGTGGAGGAAACACCAACCAACAGAGAGCATCTGCAGGACA-
GATCAGTGTACAGCCCACTTTCTCGGTACAGAGAAATCTTCCCTTCGAAAGAGCGACCATTATGGCGGCGTTCA-
CAGGAAATACTGAAGGCAGAACATCTGACATGAGGACTGAAATCATAAGAATGATGGAAAGTGCCAGACCAGAA-
GATGTGTCCTTCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGAACCCGATCGTGCCTTCCTTT-
GACATGAGTAATGAAGGATCTTATTTCTTCGGAGACAATGCAAAGGAGTATGACAATTAAAGAAAAATACCCTT-
GTTTCTACT

>MT126635 (A/garganey/North Kazakhstan/45/2018(H3N8)
AGCAGGGTAGATAATCACTCACTGAGTGACATCAACATCATGGCGTCTCAAGGCACCAAACGATCTTATGAA-
CAGATGGAAACTGGTGGAGAGCGCCAGAATGCCACTGAGATCAGAGCATCTGTTGGAAGAATGGTTGGTG-
GAATTGGGAGGTTCTACATACAGATGTGCACTGAGCTCAAACTCAGCGACTATGAAGGAAGGCTGATCCAGAA-
CAGCATAACAATAGAGAGAATGGTTCTATCTGCATTTGATGAAAGGAGGAACAAATATCTGGAAGAACATCCCAGT-
GCGGGGAAGGACCCGAAGAAAACTGGAGGTCCAATTTATCGGAGGAGAGATGGGAAATGGGTGAGAGAACT-
GATCCTGTACGACAAAGAGGAGATCAGGAGGATCTGGCGTCAAGCGAACAATGGAGAAGACGCAACTGCTG-
GTCTCACTCACCTGATGATCTGGCATTCCAATCTAAATGATGCCACATACCAGAGGACAAGAGCTCTCGTGC-
GTACTGGGATGGACCCCAGGATGTGCTCTCTTATGCAAGGATCAACTCTCCCAAGGAGATCTGGAGCTGCTG-
GTGCAGCAGTAAAGGGAGTCGGGACAATGGTGATGGAACTAATTCGGATGATAAAGCGAGGAATTAAT-
GATCGGAACTTCTGGAGAGGTGAGAATGGACGAAGGACAAGGATTGCATATGAGAGAATGTGCAACATCCT-
CAAAGGGAAATTCCAAACAGCAGCACAAAGAGCAATGATGGACCAGGTGCGTGAAAGCAGGAATCCTGGCAAT-
GCTGAAATTGAAGATCTCATCTTTCTGGCACGGTCTGCACTCATCCTGAGAGGGTCAGTGGCCCATAAGTCCTGCTT-
GCCTGCTTGTGTGTACGGACTCGCTGTGGCCAGTGGATACGACTTTGAGAGAGAAGGGTACTCTCTAGTTGGAATA-
GATCCTTTCCGTCTGCTTCAAAACAGCCAGGTCTTCAGTCTCATTAGACCAAATGAGAATCCAGCACACAAGAGT-
CAATTGGTGTGGATGGCATGTCATTCTGCAGCATTCGAGGATCTGAGAGTCTCAAGTTTCATCAGAGGGACAAGAG-
TAGTTCCAAGAGGACAACTATCCACCAGAGGAGTTCAAATTGCTTCAAATGAGAATATGGAAACAATGGACTC-
CAGCACTCTTGAACTGAGAAGCAGATATTGGGCTATAAGAACCAGGAGTGGAGGAAACACCAACCAACAAAGAG-
CATCTGCAGGACAAATCAGTGTACAGCCCACTTTCTCGGTACAGAGAAATCTTCCCTTTGAAAGAGCGACCAT-
TATGGCGGCGTTCACAGGGAATACTGAGGGCAGAACATCCGACATGAGGACTGAAATCATAAGAATGATGGAAAGT
GCCAGACCAGAAGATGTGTCTTTCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGGACCCGATC
GTGCCTTCCTTTGACATGAGTAATGAAGGATCTTATTTCTTCGGAGACAATGCAGAGGAGTATGACAATTAAAGAAA
AATACCCTTG

Figure 1 — Nucleotide sequence of the NP gene of Kazakhstan influenza virus strains A/northern shoveler/North-
Kazakhstan/20/2018(H3N8) and A/garganey/North-Kazakhstan/45/2018(H3N8)

Analysis of the nucleotide sequence of the NP
gene of Kazakhstan influenza virus strains A/north-
ern shoveler/North-Kazakhstan/20/2018(H3NE)
and A/garganey/North Kazakhstan/45/2018(H3NS)
by the BLAST program showed that the sequence
homology between them is 97% . The results are
presented in Figure-2.

Further studies were aimed at conducting a com-
parative analysis of the NP gene of new strains of

avian influenza virus with the available data in the
international gene bank and compiling a phylogenetic
tree. To determine the phylogenetic characteristics
of two influenza virus strains A/northern shoveler/
North-Kazakhstan/20/2018(H3N8) and A/garganey/
North Kazakhstan/45/2018(H3N8), the sequenced re-
gion of the NP gene was aligned with the nucleotide
sequences of influenza virus strains from the interna-
tional data bank. The results are shown in Figure-4
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Score Expect Tdentities Gaps Strand

2565 bits{13289) 0.0 1487/1551{97%:) 0/1551({0%) Flus/Flus
Query 1 AGCAGEGTAGATAATCACTCACTGAGTGACATCAACATCATGRCGTCTCAAGGCACCAAA &8
L T o e Boeinsssansssnannannnanns BB
Query &1 CRATCTTATGAACAGATGRAAACTGETGRAGAGCGCCAGAATGCCACTRAGATCAGAGCA 128
T o o = o 1z2a

Query 121 TCTGTTGGAAGAATEGT TEGTGEAATTEGEGAGETTCTACATACAGATETGCACTGAGCTC 188
Skjct 121 L. .eaaaa.n Guossssassssnsssssssananssnsanssnsnnsannnansnbhans 138

Query 181 AAACTCAGCGACTATGAAGGAAGEITGATOCAGAACAGLATAACAATAGAGAGAATGGTT 248
Sbjct 181 fa i mea e i e e e aa e L 248

Query 241 CTATCTGCATTTGATGAAAGRAGGAACARATATCTEGAAGAACATCCCAGTGCOGEEEAAE 288
Sbjct 241 L sea

Query 3el GACCCGAAGARMA RETGGAEGTECARTTTuTEGGwGGhGAEhTEGGA&ATGGGTGwGAGHA 268
£ o = veneea L=t ]

Query 361 CTGATCCTETACGACAAAGAGGAGATCAGGAGEATCTEECATCAAGCGAACAATGEAGAA 428
Sbjct 2E1 ..., Tewoonnannnannnans Y COE e

Query 421 GACGCAACTECTEGETCTCACTCACCTGATGATCTGECATTCCAATCTARATGATGCCACA 488
L o o . 488

Query 481 TACCAGAGRACAAGAGCTCTCGTGLGTACTEGEATEGGACCCCAGGATETGITCTOTTATE 548
L o o - o Bivsssnnsana@aa. 548

Query 541 CAAGEATCAACTCTCCCAAGGAGATCTEEAGCTGCTEETECAGLAGTAAAGERAGTLGRE 28
Skjct 541 L. ieiiaieeaaas Guosssnssassssamsassnsanssnsnnsnnnnnnnneskli GO

Query &8l ACAATEETEATEGAACTAATTCGOATEGATAAAGCGAGGAATTAATGATCGEAACTTCTGE &6
Sbjct se1 L L Ee@

Query 661 AGAGETGAGAATEEACGAAGGACAAGRATTGCATATGAGAGAATEGTGCAACATCCTCAAA 728
sbjct 661 O e T 1

Query 721 GOGAAATTCCAAACAGCAGCACAAAGAGCAATGATGOACCAGETGCGTOARAAGCAGGAAT 7E&
L T o . Tesnasawnsasansanannans FO8

Query 7Bl CCTGECAATECTGAAAT TEAAGATCTCATCTTTCTEECACGGTCTGCACTCATOCTRAGA S48
Skjct 781 L. iiaissssesa s nnaann Towiaswsnasssnasannansanannnnnnsns 548

Query 841 GEETCAGTEECCCATAAGTCCTGCTTGCLTECTTGTAGTETACGEACTCGCTETGEGCCAGT 28
Sbjct =21 T = 1]

Query 9Sel GEATACGACTTTGAGAGAGAAGGGTACTCTCTAGTTGEGAATAGATCCTTTCOGTITGETT 2968
L o = 1 =152z

Query 9el CAARACAGLCAGGTCTTCAGTCTCATTAGACCARATGAGAATCCAGIACACAAGAGTCAA 1828
L o o - Civnnnnnnnnannnnans laze

Query 1821 TTeeTETEEATEGCATGTCATTCTGCAGCATTCGAGGATCTEGAGAGTCTCAAGTTTCATL 1288
Skjct 1821 ... Teeiariraanas R TewBeelovinnnnnnansnsannmnnns 1asa

Query 1831 AGAGGEACAAGAGTAGTTCCAAGAGGACAACTATCCACCAGAGGAGTTCAAATTGCTTCA 1148
Sbjct 12821 ... ....... L s R0

Query 1141 AATGAGAATATGGAAACAATGRACTCCAGCACTOTTGAACTGAGAAGCAGATATTEEGLT 1288
Sbjct 1141 ..C..... CovnannnnsnannansasansanannsnnslonnaBancnsnansnnnnnns 1288

Query 128l ATAAGAACCAGGAGTEGAGGAAACACCAACCAACAAAGAGCATCTECAGGACAAMATCAGT 1268
o . G.. . . B 1258

Query 1261 GTACAGCCCACTTTCTCGETACAGAGAAATCTTCCCTTTGAAAGAGCGACCATTATEGGIE 1328
Shjct 1281 ... eeiiiiiai e s s Covnnnnnnnnnnnannenaas 1328

Query 1321 GCGTTCACAGGGAATACTEAGEGCAGAACATCCGACATGAGGACTGAAATCATAAGAATE 1388
Sbjct 1321 L.......... [ . L 13E8

Query 13281 ATGRAAAGTECCAGACCAGAAGATGTGETCTTTCLAGGGECGEEEAGTCTTOGAGCTCTCE 1448
Shjct 1381 ..veeiiiiiariranna s Civnnnnsnsnansansnsansnnsnnnans 1338

Query 1441 GACGAAAAGGCAACGGACCCGATCGTECCTTCOCTTTGACATGAGTAATGAAGGATCTTAT 15868
Shjct 1441 ... i iaeeaan Biissssamsssa s s sam s snesoa Nan s s R e 1588

Query 1581 TTCTTCGGAGACAATGCAGAGGAGTATGACAATTAAAGAAAAATACCCTTG 1551
Skjct 1581 ......iiiaiiennann Buwsansassnsanmanssnsnnnnnnnnsans 4551

Figure 2 — Comparative analysis of the nucleotide sequence of the NP gene of Kazakhstan influenza virus strains ON682725 A/
northern shoveler/North-Kazakhstan/20/2018(H3N8) and MT126635 A/garganey/North azakhstan/45/2018(H3NS)
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Figure 3 — Comparative analysis of the amino acid sequence of the NP gene of the Kazakh strains
of the influenza virus ON682725 A/northern shoveler/North-Kazakhstan/20/2018(H3N8)
and MT126635 A/garganey/North Kazakhstan/45/2018(H3NS)

MT020279 (A/duck/Mongolia/961/2019(H3N8)

MT020271 (A/duck/Mongolia/876/2019(H3N8)

MN209522 (A/duck/Bangladesh/35669/2018(H3N8)

@ MT126635 (A/garganey/North Kazakhstan/45/2018(H3N8)

OK235641 (A/Wild Duck/South Korea/KNU2020-74/2020(H3N8)

MK414694 (A/Mallard/Netherlands/8/2013(H3N8)
MK414730 (A/Mallard/Netherlands/37/2015(H3N8)
. ON682725 (A/northern shoveler/North-Kazakhstan/20/2018(H3N8)

MN700160 (A/duck/Moscow/4298/2010(H3N8)

0.01

Figure 4 — Phylogenetic tree of nucleotide sequences of the NP gene of strains ON682725 A/northern
shoveler/North-Kazakhstan/20/2018(H3NS8) is marked with a square and MT126635 A/garganey/North
Kazakhstan/45/2018(H3N8) is marked with a circle with influenza virus strains
from international data bank GenBank
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Kazakhstan, as the largest country in Central
Asia, is the site of transcontinental migration routes
connecting East Asian migration routes with Eu-
ropean ones and vice versa [22]. Genetic analysis
in the avian influenza monitoring system makes it
possible to determine the genetic characteristics
of influenza virus strains isolated from wild birds,
identify strains with unusual biological properties
and strains with high virulence, as well as predict
epizootic situations and justify timely interventions
in the epizootic process. The study of phylogenet-
ic similarities of circulating avian influenza virus
strains around the world is necessary to identify the
mechanisms of their spread [19].

The study of phylogenetic similarities of the
genetic relationship of Kazakhstani strains of avian
influenza virus in the NP gene of European A/north-
ern shoveler/North-Kazakhstan/20/2018(H3N8)
and Asian origin A/garganey/North
Kazakhstan/45/2018(H3N8) with reference viruses
from the international database showed (Figure 4)
that the strain of European origin A/northern shov-
eler/North-Kazakhstan/20/2018(H3N8) showed the
greatest relationship with the strain from Russia
(A/duck/Moscow/4298/2010(H3NS) and the Neth-
erlands ( A/Mallard/Netherlands/8/2013(H3N®8)
through which the migratory route of wild geese
runs, the homology between strains was 99%. with
strains from Mongolia, Bangladesh and South Ko-
rea, identity between strains varies between 96%-
97% There are 4 major transcontinental migration
routes in Mongolia alone (East Asia/Australia,
Central and Asia/India, Western Asia/Africa and
the Mediterranean/Black Sea), outbreaks of various
subtypes of avian influenza virus have also been de-
tected in these countries [20].

The presence of similar segments of identified
low pathogenic H3NS strains in wild waterfowl from
Russia and Europe also suggests a link between new
reassortants and migratory birds from Asian coun-
tries of the African-Eurasian flyway as molting and
resting sites along the Russian-Kazakhstan, Mon-

golian and Chinese borders [21]. According to the
World Organization for Animal Health, the deterio-
ration of the epizootic picture in 2018-2019 led to
outbreaks of highly pathogenic HSN8 strains around
the world in 2020. Significant deaths were recorded
among poultry in Kazakhstan, China, Mongolia and
Russia [23].

An analysis of various literature shows a sig-
nificant spread of the H3N8 subtype avian influenza
virus on all continents of the world; the availability
of such data allows us to conclude that there is a
global threat to human and animal health. The avian
influenza virus is distinguished by the peculiarity of
interspecies transfer of the host, thereby creating a
great danger for new epizootic outbreaks. Observa-
tion and study of the molecular genetic properties
of circulating new strains of avian influenza virus in
the territory of the Republic of Kazakhstan is neces-
sary for preventive measures and the prevention of
new outbreaks.

The study of the origin of hemagglutinin (HA)
of these strains by phylogenetic analysis differ-
entiated the strain A/northern shoveler/North-
Kazakhstan/20/2018(H3N8) into the group of
the European line, the strain A/garganey/North
Kazakhstan/45/2018(H3N8) belonged to the group
Asian line [24].

Thus, the phylogenetic tree of the NP gene
showed that two genetically different H3 viruses of
Asian and European origin circulate in Kazakhstan.
The circulation of these strains is due to the location
of Kazakhstan on the main migratory routes of wild
birds, which are reservoirs of the avian influenza vi-
rus. Recombination of H3 subtype influenza viruses
requires constant monitoring in Kazakhstan.

The work was conducted under the support of
the Committee of Science of the Ministry of Edu-
cation and Science of the Republic of Kazakhstan
within the Grant Financing Project AP05132659,
“Molecular Epizootological Monitoring of Avian
Influenza in Kazakhstan.”
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STUDY OF TANNING SUBSTANCES AND FLAVANOIDS
IN THE LEAVES OF ASIAN AGRIMONY
(AGRIMONIA ASIATICA JUZ.)

Asian agrimony (Agrimonia asiatica Juz) is a common wild plant including that growing within the
territory of Kazakhstan, a very promising raw material for flavonoids and tanning substances release.
These active substances have significant pharmacological potential. The article presents the results of
work on determining the quantitative and qualitative composition of tannins and flavonoids in plant
raw materials from the Asian agrimony (Agrimonia asiatica Juz). The presence of tanning substances and
flavonoids in the extracts received from the above-ground part of Asian agrimony has been established
by qualitative reactions. Various developers for paper chromatography have been used. The quantita-
tive determination of flavonoids has been carried out in terms of the equivalent amount of quercetine,
and the standard method of permanganatometric titration has been used to determine the quantitative
content of tanning substances. Quantitative content of tanning substances in the leaves of Asian agri-
mony (A. asiatica juz.) showed an 8,156 %, and a quantitative content of flavonoids showed 1,9 %.
The purpose of the study is to determine the quantitative and qualitative composition of tannins and
flavanoids in prepared herbal medicinal raw materials in order to identify the most promising objects for
further research.

Key words: Asian agrimony (Agrimonia asiatica Juz), tanning substances, flavonoids, phytochemis-

try.

A.H. Kaanesa', H.C. MambiToBa?", f.)K. Meaeyosa’,
A.A. CaabikoBsa', 3.C. Paxmumoa’
'Kasak, yATTbIK, KbI3AAp MeAarornkablk, yHMBepcuteTi, AAMathl K., KasakcraH

29A-Mapabu aTbiHAAFbI Kasak, yATTbIK, yHMBepcUTeTi, AAMaThl K., KasakcTaH
*e-mail: mamytova.nurgul@kaznu.kz

A3us owwaraHbl (Agrimonia asiatica Juz) >xanbipafFbIHAAFbl
MAIK 3aTTap MeH PAaBaHOMATAPADI aHbIKTay

A3usabik owaraH (Agrimonia asiatica Juz) keH TapaAraH >kabarbl eciMaik. Oa KasakcraH aymarbiHAQ
eCeTiH BCIMAIKTEP iWiHAEr (PAABOHOMATAP MEH MAIK 3aTTapAbl GOAIM aAy YLIiH 6Te MaHbI3AbI LMKi3aT
60AbIN TabblAaabl. By 6eAceHAl 3aTTap YAKEH (hapMaKOAOrMSIABIK KaceTKe Me.

DAaBOHOMATAP >K8HE MAIK 3aTTap 6apAblk,  6CIMAIKTEP KypamblHAA Kesaeceai. Oaap
QHTUrenaToKCMKaAbIK, aHTMOAKTepUaAbIK, aHTUMyTareHAIK, OPTYPAI CaHblpayKyAaKTapFa Kapcbl
COHAQM-aK, KaHHHbIH, KaAMbIHA KEAYiHE, CYbIK, TUreHre KapCbl 6EACEHAIAITT Gapbl aHbIKTaAFaH.

Makanaaa a3usiAbIK, owaraHHbIH, (Agrimonia asiatica Juz) ecCiMAIK LUMKI3aTblHAQFbl MAIK 3aTTap
MeH (PAAaBOHOMATAPAbBIH CaHADIK, >KOHE CarnaAblK, KYpPaMblH aHbIKTay >XYMbICTapbIHbIH, HOTMXeAepi
6epiAreH. A3USIAbIK, OLlaFaHHbIH, XKep YCTi GOAIriHEH aAbIHFAH CYAbl CbIFbIHAbIAAPAQA MAIK 3aTTap MeH
hAaBOHOMATAPAbIH, GOAYbI CanaAbIK, peakumsiAap apKblAbl aHbiKTaAAbl. KaFas xpomarorpadusics! yiuit
BPTYPAI ariKblHAQYbILUTAP MalMAAAAHbIAADI.

MDAaBOHOMATAPAbI CaHAbIK, aHbIKTay KBEPUETUH OOMbIHLLIA XXYPri3iAAil, aA TAHMHAEPAIH CaHAbIK,
KYPaMbIH aHbIKTay YLIH MepMaHraHaTOMETPUSIAbIK, TUTPAEYAIH CTaHAAPTTbl ©AICI KOAAAHbIAADI.
A3MAAbIK OLLIAFaHHbIH (A.asiatica Juz.) »anblpakTapblHAAFbl MAIK 3aTTapAbIH CAaHAbIK MeALlepi 8,156 %,
aA PAABOHOMATAPAbIH, CaHABIK, Kypambl 1,9 % GOAAbI.

Bi3AiH >KYMbICbIMbI3AbIH, MakcaTbl —api Kapai 3epTTey YuWiH MNepcrneKkTUBaAblK, 0ObeKTiAepAi
aHbIKTay MakcCaTblHAQ AalblH LIONTIK ASPIAIK LUMKi3aTTapAaFbl MAIK 3aTTap MeH (DPAABOHOMATAPAbIH,
CaHADIK, >KBHE CcanaAblk, KYPaMbIH aHbIKTay.

TyiiH ce3aep: A3MsAbIK owaraH (Agrimonia asiatica Juz), Aik 3aTTap, (hAaBOHOMATAP, PUTOXMMMSL.
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Study of tanning substances and flavanoids in the leaves of asian agrimony
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N3yueHne AyOMAbHBIX BelecTB M (DAaBaHOMAOB
B AMCTbSIX perneiHuKa a3Matckoro (Agrimonia asiatica Juz.)

PeneiiHnk asmnatckuii (Agrimonia asiatica Juz) IBASE€TCS pacrnpoCTPaHEHHbIM AMKOPACTYLLMM pacTe-
HMeM. ITO OUYEeHb BaXKHOE Cbipbe AAS U3BAEYEHMS (PAABOHOMAOB M MUTATEAbHbIX BELLLECTB M3 PaCTEHUN,
npouspacTamowmx B KazaxcraHe. 9TM akTUBHbIE BELLECTBA 0OAAAAIOT MPeKPacHbIMU (hapMakoAor1ye-
CKMMM CBOMCTBaMM.

DAaBOHOMAbI 1 AYOMAbHbIE BELLECTBA COAEPIXKATCS BO BCeX pacTeHusx. O6AaAQIOT aHTUrenaTo-
TOKCMYECKOM, aHTMOAKTEPMAAbHOM, aHTUMYTareHHOM, MPOTUBOrPUBKOBOIM aKTMBHOCTbIO, a TaKXKe KPo-
BEOCTAHABAMBAIOLLEN, MPOTUBOMPOCTYAHOM aKTUBHOCTbIO.

B cratbe npeacTaBAeHbl pe3yAbTaTbl paboT MO OMNPEAEAEHMIO KOAMYECTBEHHOMO M KaueCTBEHHHO-
ro coctaBa Ay6GMAbHbIX BELECTB U (DAABOHOMAOB B PAaCTUTEABHOM Cbipbe M3 pererHMKa asuaTckoro
(Agrimonia asiatica Juz). Haanume AyOMAbHbBIX BELLECTB M (PAQBOHOMAOB B MOAYUYEHHbIX BOAHbBIX M3-
BAEYEHMSX M3 HAA3EMHOM YaCTU penemHMKa a3MaTCKoro YCTaHOBMAM KaueCTBEHHbIMU peakumsamm. Mc-
MOAb30BAaAMCh Pa3AMUHbIE MPOSBUTEAN AAS OYMAXKHOM XpomMaTorpacumu.

KoanuectBeHHOe onpeaeaeHne (hAaBOHOMAOB MPOBOAMAM B NepecyeTe Ha KBEPLETHH, a AAS ONpe-
AEAEHUSI KOAUYECTBEHHOTO COAEPIKaHUS AYOMAbHBIX BELLLECTB MCMOAb30BAAM CTAHAAPTHYIO METOAMKY
nepMaHraHaTOMeTPUYecKoro TUTpoBaHus. KoAnuecTBeHHOe coaepskaHue AYOUAbHbIX BELLeCTB AM-
CTb9X penerHuKa as3matckoro (A. asiatica Juz.) nokasano 8,156 %, a KOAMUECTBEHHOE COAEp>KaHue

AraBoHOMAOB nokazano 1,9%.

LleAb MccaepOBaHMS — MPOBEAEHME ONPEAEAEHNS KOAUYECTBEHHOIO M KQueCTBEHHHOr0 COCTaBa
AYBOUABHBIX BELLECTB 1 (DAABAHOMAOB B FOTOBOM PACTUTEAbHOM AEKAPCTBEHHOM CbiPbe AAS BbISIBAEHMS
HanboAee NepCrekTUBHbIX O6bEKTOB AASI AAABHEMLLIMX MCCAEAOBAHMIA.

KatoueBble cAoBa: PeneiiHnk a3uaTtckmi (Agrimonia asiatica Juz), AyOGuAbHble BellecTsa, (pAaBOHO-

WAbI, (huToxmmms.

Introduction

Medicinal plants are of great importance for the
health of people and the community. The medicinal
value of the plant is in some chemicals that have
a certain physiological effect on humans. The most
important of these biologically active plant compo-
nents are alkaloids, tanning substances, flavonoids,
and phenolic compounds. Many medicinal plants
are used as food spices. They are also sometimes
added to the products intended for pregnant and
nursing mothers for medicinal purposes [1, 2].

Among the various classes of plant compounds
that determine their therapeutic effect, a significant
place is occupied by flavonoids, which constitute a
powerful antioxidant system in plants that can restore
oxidized forms of antioxidant compounds [3, 4].

Flavonoids are related to the class of natural
polyphenol compounds. They are very common in
nature. Flavonoids contain two phenyl waste prod-
ucts. These phenyl waste products are chained to
internal atoms of carbon. A five-membered or six-
membered oxygen-forming heterocycle is formed
and closely connected to flavonoids, they are con-
nected by a benzene nucleus [5,6].

112

Flavonoids are phytochemicals present in many
plants, fruits, vegetables, and leaves, with potential
application in medicinal chemistry [7].

Recent studies carried out by scientists have
been devoted to the study of the medicinal qualities
of flavonoids. Many flavonoids have been shown to
have antioxidant activity, hepatoprotective, prevent
coronary heart disease, the ability to capture free
radicals, anti-inflammatory and antitumor activity
while some flavonoids exhibit potential antiviral ac-
tivity [8]. In plant systems, flavonoids help to push
back against oxidative stress and to act as growth
regulators. For pharmaceutical purposes, the cost-
effective mass production of various types of fla-
vonoids using microbial biotechnology has become
possible [9].

Most of all flavonoids are found in actively func-
tioning organs: leaves, flowers, fruits (color, aro-
ma), seedlings, as well as in integumentary tissues
that perform protective functions. Different organs
and tissues differ not only in quantity, but also in the
qualitative composition of flavonoids. [10, 11].

One of the common flavonoids is luteolin, and
its glycosides are widespread in plants. The ability
of luteolin to prevent carcinogenesis in animal mod-
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els, induce apoptosis, inhibit angiogenesis, reduce
tumor growth in vivo. They increase the sensitivity
of tumor cells to the cytotoxic effects of certain an-
titumor drugs suggests. This flavonoid has cancer
chemotherapeutic and chemoprophylaxis potential
[12].

The term “tanning substances” shall be under-
stood as a specific “tanning” effect of organic sub-
stances mostly of a polyphenol nature [13].

Almost all plants contain tanning substances of
hydrolyzable and condensate or mixed types.

In plants, hydrolysable and condensed tannins
occur simultaneously, with the predominance of one
class. The accumulation and composition of tannins
can be influenced by the age and phase of plant de-
velopment, climate, soil conditions, altitude factor,
lighting, humidity, collection time and drying meth-
ods [14, 15].

Some scientific data have established that silt
substances have antihepatotoxic, antibacterial, anti-
mutagenic, antifungal activity against various fungi,
and they also promote blood regeneration, have an-
ti-cold activity [16].

The therapeutic potential of the tanning sub-
stances is connected with a phenolic hydroxyl group
present on the surface of the tanning substances.
This group binds to protein adhesins and contributes
to inhibition of enzymes, rupture of plasma mem-
brane and microbial substrate deprivation. Due to
their antiseptic properties, the tanning substances
are currently being tested against pathogenic organ-
isms [17, 18].

The active substances that have phenolic groups
in their structure have significant pharmacological
potential. Pharmacological studies have established
the presence of anti-inflammatory, antimicrobial
and antioxidant activity in Asian agrimony (4. asi-
atica juz) [19, 20].

Further pharmacognostic study of the herb
Asian agrimony is an urgent problem and will ex-
pand the domestic raw material base of medicinal
plant materials, as well as create prerequisites for
further in-depth study in order to introduce a new
type of raw material into scientific medicine.

Thus, the purpose of the study of our work was
to determine the quantitative and qualitative compo-
sition of tannins and flavanoids in herbal medicinal
raw materials in order to identify the most promis-
ing objects for further research.

Materials and Methods

The object of the research was the leaves of
the Asian agrimony (Argimonia asiatica) that have

been collected 40 km from southeast Kazakhstan
east of Almaty in the foothills of Zailiyskiy Alatau.
Dried and crushed leaves have been used (crushed
to 2-5 mm). Drying of the studied samples was car-
ried out in the open air in the shade in accordance
with the requirements of the SP RK. The finished
raw materials were placed in paper bags and stored
in accordance with the requirements of the general
pharmacopoeial article OFS.1.1.0011.15 SP XIlIIth
edition, v. 1 “Storage of medicinal plant materials
and herbal medicinal preparations” in a dry, clean,
well-ventilated room. [22].

Qualitative determination of flavonoids

Flavonoids from the aqueous phases are ex-
tracted sequentially using ether (aglycones), ethyl
acetate (monosides) and butanol (biosides, triosides,
etc.)

Qualitative assessment was carried out by meth-
ods of one- and two-dimensional chromatography.
To determine the substance, it is important to deter-
mine the value of Rf. The definition of the Rf value
is the ratio of the distance from the spot center to the
application point to the distance from the applica-
tion point to the solvent front.

When carrying out the cyanidin reaction, a pink
color is observed. The appearance of a yellow-green
color when 1% aluminum chloride solution is added
to the extract under study, the appearance of a yel-
low-brown color with an ammonia solution confirm
the presence of flavonoids in the Asian burdock leaf.
Thus, the results of qualitative reactions indicate the
presence of flavonoid glycosides in the studied plant
[23].

Quantitative determination of flavonoids (in
terms of the equivalent amount of quercetin)

For analysis, the raw material derived from the
leaves of Asian agrimony was cut to small particles
in order to pass through a sieve with a diameter of
I mm.

1 g of raw material derived from the leaves of
agrimony was placed in a 150 ml flask, 30 ml of 90%
alcohol containing 1% concentrated hydrochloric
acid was added. Then the flask was connected to a
reflux condenser then heated in a boiling water bath
for 30 minutes. Then the flask was cooled to room
temperature and extract was filtered through a paper
filter into a 100 ml flask. The extraction was repeat-
ed 2 more times in the manner specified above. The
extracts were mixed and filtered through a filter into
the same volumetric flask. Then filter was washed
using 90% alcohol, the filtrate was made up to the
volume using 90% alcohol. This is our solution A. 2
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ml of solution A were placed in a 25 ml volumetric
flask, 1 ml of 1% solution of aluminum chloride in
95% alcohol was added, and it was made up to the
volume. After 20 minutes, the optical density of the
solution on a spectrophotometer Apel-303 (Japan)
at the wavelength of 430 nm was measured. We
used cuvettes with a layer thickness of 10 mm [22].

For comparison, we used 2 ml of solution A
made up to the volume using 95% alcohol in a 25
ml volumetric flask. Control experience. Add 25 ml
of indigo sulfonic acid to 525 ml of water and titrate
with potassium permanganate solution until golden
yellow.

For comparison, we used 2 ml of solution A
made up to the volume using 95% alcohol in a 25 ml
volumetric flask.

Dry raw materials in percentage points (X), the
total content of flavonoids in terms of the equivalent
amount of quercetin are calculated by the formula:

X= (D*25%100%100)/764,6*m*2*(100-W)

where, D — optical density of the test solution at the
wavelength of 430 nm; 764.6 — specific absorbance
of quercetin complex with 1% aluminium chloride
solution at the wavelength of 430 nm; m — mass of
raw materials in grams; W — loss in mass during dry-
ing of raw materials in percentage [23].

Qualitative determination of tanning substances
in plant raw materials

Precipitation ofindicatehous precipitate, soluble
in excess reagent, when adding freshly prepared 1%
gelatin solution and 10% hydrochloric acid solution
to the aqueous extract from Asiatic agrimony leaves
indicates the presence of tannins. When formalde-
hyde solution of 40% and hydrochloric acid as well
as bromine water solution of 0.5% are added to the
test extract, no precipitation is formed. The precipi-
tation of white when added to the aqueous extraction
solution of medium lead acetate 2% indicates the
presence of tannins of the hydrolysable group. The
appearance of a dark blue colouring when mohr’s
salt (MS) 1% solution is added to the water extract
confirms that tannins of the hydrolysable group pre-
dominate in the leaf of Asian agrimony.

Quantitative determination of tanning substanc-
es in plant raw materials

To determine the quantitative content of tanning
substances, the standard method of permanganato-
metric titration proposed by State Pharmacopoeia of
the Republic of Kazakhstan has been used. T.1. De-
termination of the tanning substances content in me-
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dicinal plant raw materials in terms of the equivalent
amount of tannin

2 g of cut raw material derived from the leaves
of Asian agrimony and sieved through a sieve with
a diameter of 3 mm was placed in a 500 ml coni-
cal flask. Then 250 ml of boiled water was poured
and boiled at reflux for 30 min with periodic stir-
ring. Then, 25 ml of the resulting extract was pi-
petted into other conical flask. 500 ml of water, 25
ml of indigosulfo acid were added and titrated with
constant stirring until gold color using a solution of
potassium permanganate (0.02 mol / L) [22].

At the same time, a control experiment is carried
out. As a control, a solution is used where distilled
water is used instead of an aliquot of the sample. 1
ml of potassium permanganate solution corresponds
to 0.004157 g of tanning substances in terms of the
equivalent amount of tannin.

The content of tanning substances (X) in per-
centage in terms of the equivalent amount of dry
raw materials is calculated using a special formula
[23]. For comparison, we used 2 ml of solution A
made up to the volume using 95% alcohol in a 25 ml
volumetric flask.

Dry raw materials in percentage points (X), the
total content of flavonoids in terms of the equivalent
amount of quercetin are calculated by the formula:

X=(D*25%100%100)/764,6*m*2*(100-W)

where, D — optical density of the test solution at the
wavelength of 430 nm; 764.6 — specific absorbance
of quercetin complex with 1% aluminium chloride
solution at the wavelength of 430 nm; m — mass of
raw materials in grams; W — loss in mass during dry-
ing of raw materials in percentage

The experiments were carried out in 3 speeds
and the error of the mean value was calculated in
accordance with the requirements of the SP of the
Republic of Kazakhstan. [23].

Results and discussion

Determination of quantitative and qualitative
composition of tanning substances in plant raw ma-
terials

As a result of qualitative reactions to extraction
of the grass of Asian agrimony, the presence of tan-
ning substances has been established.

The presence of the tanning substances in the
extracts received from the above-ground part of
Asian agrimony has been established by qualitative
reactions specified in Table 1. Different developing
chemicals have been used for paper chromatography.
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Table 1 — Qualitative content of tannins in the leaves Asian agrimony (4. asiatica Juz.)

Ne Different developing chemicals

Substances Reaction

1% aqueous or aqueous-alcohol solution of Mohr’s salt (MS)
1% aqueous or water-alcohol solution of Mohr’s salt (MS)

Tanning substances | Positive (black and green
coloring)

2 2% lead acetate solution

Positive (white
precipitate

Tanning substances

Table 2 — Quantitative compound of tannins in the leaves of
Asian agrimony (4. asiatica Juz.)

Ne Quantitative compound of tanning substances, %
1 8,157+ 0,38
2 8,155+ 0,41
3 8,156+ 0,39
Average 8,156+ 0,39

According to the tables 2 it follows that the
quantitative content of the tanning substances in the

leaves of Asian agrimony (4. asiatica juz.) showed
8,156+ 0,39%. This means that tanning substances
in the leaves of Asian agrimony (4. asiatica juz.) are
contained within the permissible values for medici-
nal plant raw materials.

Determination of quantitative and qualitative
composition of flavonoids in plant raw materials

The presence of flavonoids in the alcohol (50%
ethyl alcohol) extracts received from the above-
ground part of Asian agrimony has been established
by the qualitative reactions given in Table 3.

Table 3 — Qualitative content of flavonoids in leaves Asian agrimony (4. asiatica Juz.)

Neo Different developing chemicals Substances Reaction
1 1% solution of aluminum chloride Flavonoids Positive (Yellow)
2 Ammonic solution Flavonoids Positive (Yellow)

The results of qualitative reactions indicate the
presence of flavonoids in the leaf of Asian agrimo-
ny. When cyanidine reaction is carried out, a pink
staining is observed. The appearance of yellow-
green coloring when adding aluminum chloride 1%
solution to the test extraction, the appearance of
yellow-brown coloring with ammonia solution con-
firms the presence of flavonoids in the leaf of Asian
agrimony. Thus, the results of qualitative reactions
indicate the presence of flavonoid glycosides in the
studied plant.

Quantitative determination of flavonoids has
been carried out in terms of the equivalent amount
of quercetin

Table 4 — Quantitative compound of flavonoids in the leaves of
Asian agrimony (4. asiatica Juz.)

Ne Quantitative compound of flavonoids, %
1 1,903+ 0,29
2 1,902+ 0,27
3 1,904+ 0,31
Average 1,903+ 0,29

For the quantitative determination of flavonoids,
was used a spectrophotometric method. It is based
on the reaction of interaction of flavonoids with alu-
minum chloride in the environment of 70% ethyl
alcohol. Table 4 shows the average number of fla-
vonoids in the leaves of Asian agrimony (4. asiatica
juz.). The quantitative content of flavonoids showed
1,903+ 0,29.

As a result of the experiments, the quantitative
and qualitative determination of tanning substances
and flavonoids in the leaves of Asian agrimony was
carried out.

Discussion

Phytochemical study of the tanning substances
and flavonoids in the plant raw materials of Asian
agrimony showed that the leaves were rich in fla-
vonoids, tanning substances. They were known
for their medicinal activity, and they also exhibit
physiological activity. The plant studied may be
considered as a potential source of healthful drugs.
In many literature sources, according to the descrip-
tion of medicinal plants, the content of tanning sub-
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stances was noted on average of 0.3-4%, rarely — up
to 34% [24]. In the course of the study performed,
the tanning substances of Asian agrimony showed
8,156+ 0,39%, and the quantitative content of flavo-
noids showed an average of 1,903+ 0,29%.

From these results, we can conclude that the
polyphenol, flavonoid and tannin content varies ac-
cording to the, geographical (or geomorphological,
altitude, latitude, type of relief) and climatic condi-
tions (temperature, rainfall, humidity) of the local-
ity where the leaves are collected, and the type of
extract (organic or aqueous) [25].

It is known that the content of biologically active
substances in plants depends on the phase of vegeta-
tion. Scientists have found that the maximum con-
tent of flavonoids is observed in the above-ground
organs during the flowering phase. Based on these
results, we carried out the determination of tannins
and flavonoids in the aboveground organs of Asian
agrimony [26].

One of the most common groups of natural phe-
nolic compounds are flavonoids, since almost all
plants contain them in greater or lesser amounts.
Many of them are plant pigments and protect tis-
sues from the harmful effects of ultraviolet rays by
acting as filters. They are involved in plant respira-
tion and together with ascorbic acid in redox pro-
cesses. Because of their high pharmacotherapeutic
activity and low toxicity even with prolonged use,
flavonoids are widely used in various branches of
medicine and pharmacy. As a group of biologically
active substances, they have anti-inflammatory, cap-
illary-strengthening, P-vitamin, antioxidant proper-
ties and exhibit antitumor, antimicrobial and diuret-
ic activity. Medicinal plant raw materials containing
flavonoids are used in medical practice as a source
of antispasmodic, choleretic, hepatoprotective, an-
ti-ulcer, antioxidant, anti-inflammatory, angiopro-
tective and other medicines. In addition, flavonoid
preparations exhibit pharmacological activity in car-
diovascular pathology.

The content of total flavonoids and antioxidants
in the aerial part of S. sub dentata of the flora of
Dagestan ranges from 1.9 to 2.9% and from 4.3 to
7.9 mg/g in terms of air-dry raw materials, respec-
tively. At the same time, a slight decrease in the total
content of antioxidants in the aboveground part of
the species was noted in introduced samples com-
pared to natural ones [27].

In many literature sources, according to the de-
scription of medicinal plants, the content of tannins
is noted, averaging 0.3-4%, rarely up to 34% (Po-
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tentilla erecta (L.) Raeusch) [5]. In the course of the
study, the following results were obtained (%): oak
bark 16%, crushed St. John’s wort leaves 10.4%,
rhizomes (13%) and burnet roots (18.5%).

The tannins of the Siberian geranium were stud-
ied and their content in the rhizomes is 20.8-30.0%,
and the content of tannin in the leaves is 20.3%.

The study of the quantitative content of tannins
in the aerial organs of the Daurian rhododendron
showed that most of all tannins accumulate in the
leaves, flowers and shoots of the current year, in
lignified shoots their content decreases by almost 3
times [28].

In terms of the quantitative content of flavonoids
and tannins, the aerial organs of the studied plant are
unequal, most of all these compounds accumulate in
the leaves and stems of the current year, and their
maximum content falls on the phases of the begin-
ning and mass ripening of fruits. In these terms it is
recommended to carry out the procurement of raw
materials (shoots of the current year) of Asian bur-
dock.

Conclusion

Based on the results obtained with respect to
quantitative determination of flavonoids and tanning
substances, the use of the extract derived from Ag-
rimonia asiatica plant raw materials for treatment
of the diseases such as inflammation, hepatitis and
wounds may be recommended.

Based on the obtained data for determining the
quantitative content of tannins, we can specifically
talk about the use of the studied plants in the treat-
ment of a number of diseases that require the pres-
ence of tannins as bactericidal, astringent, hemostat-
ic agents in the form of extracts.

The study of the dynamics of tannins and fla-
vonoids in the vegetative organs of Agrimonia asi-
atica makes it possible to recommend young shoots
12-15 cm long as a medicinal plant material.
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STUDY OF SPECIES COMPOSITION OF ALGOFLORA
FROM NATURAL THERAPEUTIC MUD
IN ZHANAKORGAN DISTRICT

There is currently a global increase in interest in the use of natural therapeutic muds. Therapeutic
mud is a natural product that has a beneficial therapeutic effect on the skin and a lower incidence of
adverse effects on the human body. The object of the study was water from two wells and a medicinal
swamp in the settlement of Zhanakorgan district of Kyzylorda region. The present study examined the
species composition of microalgae and cyanobacteria in two wells and in therapeutic swamps within
the settlement of Zhanakorgan district. The objective of this study was to examine the species diversity,
morphological and cultural characteristics of cyanobacteria, green and diatom algae in the Zhanakorgan
district settlement, and to introduce them into axenic cultures for storage in a collection for potential
utilization in industrial biotechnology, in the pharmaceutics, as well as in textile and food industry due
to their rich chemical composition. The study yielded seven new axenic cultures of cyanobacteria, green
algae, and diatoms, which were identified as Dunaliella salina, Chlamydomonas sp., Scenedesmus sp.,
Trichormus variabilis, Calothrix epiphytica, Nostoc oryzae, Navicula sp.

Key words: therapeutic mud, microalgae, cyanobacteria, isolation, axenic cultures, morphological
properties.

C.K. CaHablbaeBa, A.b. KaknmoBa, A.K. TokTbi6an, I.A. AXmMeTOBa,
A.A. AayaetoBa, A. Canayart, K. boAaTxaH®

OA-Dapabu atbiHAarbl Kasak, yATTbIK yHMBEpcuTeTi, AAmaThl K., KasakcraH
“e-mail: kenzhegul.bolatkhan@kaznu.edu.kz

JKaHakopfaH ayAaHbIHAAFbl TAOMFU eMAIK GAALLbIKTaPbI
AAbrocpAopacbiHbIH, TYPAIK KYpaMbiH 3epTTey

Kasipri yakbiTTa 6yKiA oAeMae Tabuin eMAIK BaALLbIKKA Kbi3bIFYLUbIAbIK, apTbi KeAeai. Emaik
GaAlibIK, — Tepire OH emAiK acepi 6ap XXOHe apam arF3acblHa >kKaHama acepaepi a3 Taburn eHIM.
3eptTey ob6bekTici Kbidbiaopaa 06AbICHI XKaHakopFaH ayAaHbl eAAl MEKEHIHAETT eKi KYAbIK, NMeH eMAIK
6atnakTbiH Cybl 60AAbL. ByA 3epTTeyae JKaHakopraH ayAaHbIHA KQpacTbl eAAI MEKEHAETT eKi KYAbIKTaH
KoHe eMAiK 6aTnakTapAaH MUKPOBAAAbIPAAP MEH LIMAHOOAKTEPUSIAAPABIH TYPAIK KypPambl 3€PTTEAAI.
ByA 3epTTeyAiH MakcaTbl dKaHakopFaH ariMarbiHAAFbl LIMAHOBAKTEPUSAAAPAbIH, XKACbIA XKOHE AMATOMADI
6GarAbIPAAPADIH aAyaH TYPAIAIriH, MOPOAOTUSIABIK, XKOHE AAKBIAABIK KACUETTEPIH KAaCUETTEPIH 3epTTer,
OAQpPAbl AKCEHMKAAbIK, AAKbIAAAD KATapblHA €Hri3y >KoHe KOAAEKUMSIAAPAA CaKTay, XKoHe XMMUSIABIK,
KYPaMmblHbIH, 6ait 6OAYbIHA 6alMAQHbICTbI OHEPKACINTIK BUOTEXHOAOTMSAR, (DapMaLIEBTUKAAQ, COHAAM-AK,
TOKbIMa >K&HE TaMak, OHepPKaCiBiHAE KOAAAHY. 3epTTey HOTUMXKECIHAE LMaHOOaKTEPUIAAPABIH, XKaCbIA
>K&HE AMAaTOMAbI 6aAAbIPAAPABIH 7 XKaHa aKCEeHAI AaKbIAAAPbI BOAIHIM aAbIHABI )XOHE MOPZOAOTUSAbIK,
epekuieAikTepiHe Kapan oaap Dunaliella salina, Chlamydomonas sp., Scenedesmus sp., Trichormus
variabilis, Calothrix epiphytica, Nostoc oryzae, Navicula sp. peTiHAe aHbIKTaAAbI.

Ty#in ce3aep: eMaiK 6aALbiK, MUKPOBAAABIP, LMaHOOAKTepUs, BOAIM aAy, akCEHAIK AAKbIAAAP,
MOPOAOTMAABIK, KacueTTepi.
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Study of species composition of Algoflora from natural therapeutic mud in Zhanakorgan district
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Kazaxckuit HauMOHaAbHbIN YHMBEpCUTET uMeHu anb-Dapabu, r. Aamarbl, KasaxcraH
‘e-mail: kenzhegul.bolatkhan@kaznu.edu.kz

N3yuyeHne BUAOBOro coctaBa AAbIohAOpbI MPUPOAHBIX
AeyeOHbIX rpsser JKaHaKopraHCcKoro paioHa

B HacTosilee Bpemsi BO BCEM MMpe pacTeT MHTEPEC K NMPUPOAHbIM AeYeBHbIM rpsi3sam. AedebHas
rpsi3b — 3TO MPUPOAHBIA MPOAYKT, KOTOpasi OKa3blBaeT MOAOXKMTEAbHOE AedebHOe BO3AENCTBME Ha
KOXY M MMeeT MeHblle No6GOoYHbIX 3(h(EKTOB Ha opraHuam veaoBeka. OGbEKTOM MCCAEAOBaHMS ObIAM
BOAbI M3 ABYX CKBaXMH U AevebHOe GOAOTO HaceAeHHOro nyHkta >KaHakopraHckoro paioHa Kbisbi-
AOPAMHCKOM 06AaCTU. B AQHHOM MCCAEAOBaHMM GbIA M3YUeH BUAOBOW COCTaB MMKPOBOAOPOCAEN U
uMaHobakTepMin B ABYX CKBAXXMHAX M B AeuYeBHbIX 6OAOTax HAaCeAEHHOro MyHKTa YKaHakopraHckoro
paroHa. LleAablo AQHHOrO MCCAEAOBaHMS BbIAOC M3yUeHME BUAOBOIO pasHOO6pasusi, MOPGPOAOrMUECKME
M KYAbTYypaAbHble CBOMCTBA LIMAHOBAKTEPHIA, 3EAEHBIX U AMATOMOBbBIX BOAOPOCAEN HACEAEHHOTO MyH-
KTa >KaHakopraHcKoro pavioHa 1M BBEAEHME MX B aKCEHWMUHbIE KYAbTYPbl AASI XPAHEHUSI B KOAAEKLMM
M AASI BO3MOXXHOTO MCMOAb30BaHMS B MPOMbILIAEHHON GMOTEXHOAOTMM, B (hapMaLLeBTHKE, a TakxKe B
TEKCTUABHOM U MULLEBOM MPOMbBILLAEHHOCTM GAAroAapst Mx 6oratomMy XMMMYeckomy cocTasy. B pe-
3yAbTaTe MCCAEAOBaHMS GbIAM BbIAEAEHDbI 7 HOBbIX aKCEHWMUHbIX KYAbTYp LIMAHOBGAKTEPMIA, 3EAEHbIX U
AVATOMOBbIX BOAOPOCAEN, U BbiAM naeHTUhMUMpoBaHbl Kak Dunaliella salina, Chlamydomonas sp.,

Scenedesmus sp., Trichormus variabilis, Calothrix epiphytica, Nostoc oryzae, Navicula sp.
KAtoueBbie croBa: AeuebHasl rpsisb, MUKPOBOAOPOCAM, LIMAHOBGAKTEPUM, BLIAEAEHUE, aKCEHWUHbIE

KYAbTYpPbl, MOP(POAOrMYECKME CBOMCTBA.

Introduction

Therapeutic muds are naturally occurring for-
mations of various genesis, which are utilized for
therapeutic purposes in the form of baths and ap-
plications. Natural therapeutic muds include sedi-
ments of marshes, lakes, estuaries and sea bays,
which consist of water, mineral and organic sub-
stances and represent a homogeneous fine-dispersed
plastic mass with certain thermal and other physi-
cal and chemical properties. Salt dome landscapes
exhibit considerable potential for recreational and
balneological applications, given the formation of
geosystems characterized by distinctive lithofacial
formations (mineral muds), natural waters (natural
brines), and the subterranean atmospheric environ-
ment (speleotherapy) [1-2]. Sanatoriums in Kazakh-
stan employ the use of local therapeutic waters and
sulphide mud in the treatment of specialized diseas-
es. The development of therapeutic tourism in Ka-
zakhstan was based on the utilization of natural min-
eral springs and deposits of therapeutic muds. The
resort complex of Kazakhstan boasts a plethora of
distinctive natural therapeutic resources, which have
been proven to be highly efficacious in the treatment
of a vast array of diseases, facilitating the recupera-
tion of the population [3].

One of the spa regions renowned for its natu-
ral resources and therapeutic muds is Zhanakorgan
(Kyzylorda region), situated in the southern part of
Kazakhstan. The therapeutic bogs of Zhanakorgan

120

were first identified and employed for therapeutic
purposes during the Soviet era, in the mid-twentieth
century [4]. The soils in question typically comprise
substantial quantities of organic matter and miner-
al components that possess therapeutic properties,
thereby creating optimal conditions for the growth
and reproduction of a multitude of microorganisms,
including microalgae [5].

The chemical composition of microalgae from
the therapeutic bogs of Zhanakorgan is such that
they have a wide range of potential applications.
These include the production of biologically ac-
tive additives, cosmetics, and pharmaceuticals for
the development of new drugs [6, 7]. Furthermore,
these algae can serve as a basis for the creation of
environmentally friendly biotechnologies, such as
the bioremediation of polluted water bodies and bio-
fuel production [8-10]. The microalgae that flourish
in the therapeutic bogs of the Zhanakorgan district
constitute a distinctive biological resource with con-
siderable potential for scientific investigation and
practical application [11]. The study and further uti-
lization of these organisms has the potential to make
a significant contribution to the development of bio-
technology and the improvement of the ecological
situation in the region.

While microalgae and cyanobacteria from a
number of other therapeutic springs have been the
subject of some research [12-14], numerous sites,
including Zhanakorgan, Elton, Baskunchak, In-
der, Shalkar, and Zhaltyrkol, remain largely un-
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explored. Furthermore, the isolation, purification,
taxonomic characterization and axenic cultivation
of new strains of microalgae and cyanobacteria may
prove to be a valuable source of novel organisms
to produce enzymes, proteins and pigments [15].
The objective of the present study was to examine
the diversity of microalgae and cyanobacteria in the
therapeutic bogs of the Zhanakorgan district, in ad-
dition to their morphological and cultural character-
istics, and to introduce them into axenic cultures for
potential utilization in industrial biotechnology.

Materials and methods

Study sites and sampling

Water samples were collected from two wells
and a medicinal swamp in the Zhanakorgan dis-
trict (Kyzylorda region) (43.900451, 67.243723)
for subsequent analysis. The pH values observed in
Zhanakorgan exhibited a range from slightly acidic
to neutral. The temperature of the medicinal muds
in Zhanakorgan exhibited a range of 20°C to 40°C,
contingent upon seasonal and climatic conditions.
The water samples from these sites were collected
in pre-sterilized one-litre plastic bottles. The water
samples were filtered through 0.45 pm membrane
filters, transported to the laboratory, and stored at
4°C in a refrigerator until further processing. Bio-
logical mats, concretions and sediments were ran-
domly collected from the sampling locations using
sterile forceps and a spatula and placed in sterile
glass containers. Water samples for the detection of
planktonic cyanobacterial strains were collected in
sterile glass vials and test tubes. Sampling was con-
ducted between the dates of 15 and 30 July 2024.
The temperature of the water was determined at the
point of collection using a thermometer, while the
pH was ascertained through the use of a digital pH
meter (HM Digital PH-80, USA) [16].

Determination of species composition and mor-
phological analysis of microalgae cultures

The biological mats from the two selected wells
and the medicinal swamp were subjected to repeated
washing with double-distilled water and subsequent
transfer to 250 mL and 500 mL flasks containing
Zarrouk, BG-11, Gromov, Artari, and Tamiya me-
dia [17]. For subsequent work, particularly the iso-
lation and purification of microalgae and cyano-
bacteria strains, solid media (agar) were employed.
Conventional microbiological techniques were em-
ployed to obtain algologically pure cultures, while
the accumulation of cyanobacterial cultures was
conducted in accordance with standard procedures.

The identification of species was conducted using
existing taxonomic keys [18-24] and a MicroOptix
microscope with image output to a monitor.
Morphological studies of microalgae and cya-
nobacteria strains were conducted at various growth
stages in both liquid and solid Zarrouk, BG-11,
Gromov, Artari, and Tamiya media [25, 26]. The
morphological identification of microalgae and cya-
nobacteria isolates was conducted using an optical
light microscope (MicroOptix MX 300T, Austria)
equipped with a digital camera and visualization
system. The enumeration of cyanobacterial cells
was conducted using a Goryaev chamber [27, 28].

Results

Microalgae community structure in therapeutic
muds

Therapeutic muds, or peloids, are classified as
a mineral resource. They are natural organomineral
colloidal formations of various genesis (mud, peat,
sap, etc.), exhibiting notable plasticity, high heat
capacity, and slow heat dissipation. They contain
therapeutically active substances (salts, gases, bios-
timulants) and live microorganisms [29, 30].

The Zhanakorgan therapeutic muds contain
50% silica (Si0,), 15% aluminium (ALO,), 7% iron
(Fe,0,), 8% calcium (Ca0), 8% magnesium (MgO),
4% potassium (K,0), 3% sodium (Na,O), and trac-
es of sulphur (S). The water content is 65%. The
amount of salt in Zhanakorgan medicinal muds can
vary, but it is usually about 1-5% of the total mud
composition. Salts, such as sodium (Na) and chlo-
ride (Cl), play an important role in the therapeutic
properties of the mud, having anti-inflammatory and
antiseptic effects [31, 32].

A total of 11 species were identified in the water
samples from the study area, which were classified
into three taxonomic groups. The dominant group
was identified as Chlorophyceae (46.7%), compris-
ing five species. This was followed by Cyanophyce-
ae (35.4%), comprising four species, and Bacillari-
ophyceae (9.7%), comprising two species (Fig. 2).

The results of the study of selected samples in-
dicate that the algocenosis of the medicinal muds of
the Zhanakorgan district is characterized by the pre-
dominance of green algae at the taxon level. The mi-
croflora of medicinal muds of Zhanakorgan includes
many specific microorganisms, namely, sulphate
reducing bacteria (Desulfovibrio, Desulfotomacu-
lum), autotrophic bacteria (Nitrosomonas, Nitrobac-
ter), heterotrophic bacteria (Pseudomonas, Bacil-
lus, Clostridium), cyanobacteria (blue-green algae)
Anabaena, Nostoc, Oscillatoria, diatoms (Navicula,
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Nitzschia), green algae (Chlorella, Scenedesmus),  isms play a significant role in maintaining biogeo-
actinomycetes (Streptomyces, Nocardia), mould  chemical cycles and the formation of the therapeutic
fungi (Aspergillus, Penicillium). These microorgan-  properties of the mud.
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Figure 1 — The geographical location of sampling sites
(Zhanakorgan 43.900451, 67.243723.)
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Figure 2 — Abundance of various groups
of algoflora in therapeutic muds of Zhanakorgan

Samples were collected from water sources in  naliella, Chlamydomonas, Trichormus, Nostoc,
different sanatoria of Zhanakorgan — “Tau samaly”  Navicula.
with water temperature 20°C and pH 6.7. The most The following study was conducted on the ter-
common microalgae genera isolated from these wa-  ritory of the sanatorium “Zhanakorgan”. The tem-
ter samples were Phormidium, Chlorella, Scenedes-  perature of the water ranged from 20 to 23°C, with
mus, Synechococcus, Anabaena, Calothrix, Du-  a recorded pH of 6.5. The following genera were
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identified from this sampling site after micros-
copy analysis: Anabaena, Calothrix, Dunaliella,
Chlamydomonas, Trichormus, Nostoc, Navicula,
Scenedesmus, and Chlorella.

In the “Akshuak” sanatorium, the pH of the water
was recorded at 6.5, with a temperature of 22°C. The
most found genera from these water sources include
Calothrix, Dunaliella, Chlamydomonas, Trichormus,
Nostoc, Navicula, Scenedesmus, and Anabaena. Mi-
croalgae from this source have been classified into 57
species and subspecies, belonging to 3 divisions (Cy-
anophyta, Chlorophyta, Bacillariophyta), 7 classes, 7
orders, 15 families, and 22 genera.

The dominant species were cultivated on distinct
nutrient media in order to facilitate further isolation
and purification from associated microflora.

Isolation of axenic cultures of microalgae

To obtain axenic cultures from the enriched cul-
ture, traditional microbiological methods were em-
ployed. The cultivation was conducted by accumu-
lation under optimal conditions, which ensured the
growth and development of microalgae while main-
taining the appropriate temperature and lighting.
Subculturing was conducted on liquid and solidified
agar media, including Zarrouk, BG-11, Gromov,
Artari, and Tamiya media, utilizing Petri dishes and
test tubes, which were illuminated [33,34]. Subcul-
tures were subsequently transferred from the grown
microalgal colonies to liquid nutrient media or slant-
ed agar. The isolation of individual pure cultures
was achieved through the utilization of the streak
plate method. A small quantity of the sample was
then transferred with a microbiological loop and dis-
tributed across the surface of the nutrient medium.
At the outset, the streaks exhibited a considerable
population of cyanobacteria and microalgae. How-
ever, as the loop traversed the surface, the number
of cells diminished until only single cells remained.
Following inoculation, the Petri dishes were incu-
bated until colony growth was observed.

Thus, from the water samples collected in
Zhanakorgan, through multiple subcultures, the
following algologically and bacteriologically pure
cultures of microalgae were obtained, primarily be-
longing to the genera Dunaliella sp., Chlamydomo-
nas sp., Calothrix, Trichormus, Nostoc, Navicula,
and Scenedesmus sp.

Morphological evaluation of isolated isolates of
cyanobacteria

In terms of their primary morphological charac-
teristics, representatives of the genus Dunaliella are
classified within the class Chlorophyceae and are
extensively employed for the production of carot-

enoids, glycerol, polyunsaturated fatty acids, lipids,
vitamins, and other biologically active substances.
Furthermore, they are of practical and theoretical
interest as a model for studying several processes,
including B-carotene biosynthesis, osmoregulation
mechanisms, salt tolerance, and frost resistance. The
cell sizes of Dunaliella exhibit considerable varia-
tion between strains, with lengths ranging from 2.8
to 40 um and widths from 1.5 to 20 um, as doc-
umented in the literature [35]. During our experi-
ment, the cell sizes observed ranged from 11 to 25
um in length and 6 to 15 pm in width. The cells were
observed to be ellipsoidal or ovoid in shape, with
two flagella located at the apical end. A significant
morphological feature of Dunaliella is its high de-
gree of variability, which enables the cells to readily
alter their shape and size in response to environmen-
tal stimuli. It was observed that the cells exhibited
high levels of motility, with a uniform distribution
throughout the medium. Additionally, no palmelloid
colonies (cell clusters) were present. The observed
reproduction occurred vegetatively by transverse
cell division.

The next species, Chlamydomonas sp., repre-
sents unicellular green algae with flagella, which are
documented to form microcolonies of cells desig-
nated as palmelloids. The formation of palmelloids
is typically associated with adverse environmental
conditions, including the presence of predators, salt
stress, and organic acids. No palmelloids were ob-
served in the present study. The cells were oval in
shape, with a large green chloroplast occupying the
entire cell and a thin cell wall. The observed range in
cell size was between 5 and 8 um in width and 8 and
15 pm in length. At the anterior end, two whip-like
flagella were observed, with lengths varying from 15
to 30 um. An eyespot was observed in close proxim-
ity to the anterior edge of the chloroplast, situated
just beneath the membrane and protruding slightly
from the chloroplast as a small bulge. The eyespot,
which was yellow or orange in color, consisted of
two or three rows of granules that were composed
of'a homogeneous lipid-carotenoid substance. When
cultivated in a liquid medium, the cells exhibited a
high degree of motility.

Scenedesmus sp. is a colonial green alga with
cell dimensions ranging from 5-13 pm in length and
2.3—6 um in width. The cells are cylindrical, flat,
and slightly curved, forming cenobia consisting of
4-5 cells. The alga is characterized by spines of 180-
200 pm in length, is non-flagellated, and remains
immobile.

Calothrix epiphytica is a filamentous thallus that
attaches basally to substrates, forming bristle-like
clusters or thin mats. The filaments are heteropolar,
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with a wider basal part containing heterocysts (some-
times associated with akinetes and/or enlarged basal
vegetative cells) and an apical part that forms an
elongated, tapering, hair-like structure. Heterocysts
develop at the base of the filament. The trichomes
measure 5-10 pm in width at the base and 0.05—4
mm in length, dividing perpendicularly to their long
axis, and reproduce by forming hormogonia.

The trichomes of isolated Trichormus strains in-
tertwined and settled at the bottom of culture flasks.
Under the light microscope, the trichomes appeared
unprotected, typically immobile, straight, and some-
times curved. The cells of 7. variabilis ranged from
4.1 to 5.8 um in length and from 3.5 to 5.6 pm in
width, with a length-to-width ratio varying from
0.85 to 1.19. The trichomes were cross- and inter-
cellularly divided and consisted of cylindrical cells.
The morphology of the terminal cells of the Trichor-
mus strains was rounded, conical, and tapered.

Nostoc oryzae, belonging to the family Nostoca-
ceae, features curved trichomes ranging from 6 to 8
pum in length and 3 to 5 um in width. These trichomes
are twisted or coiled, unbranched, and isopolar, with
ends that do not taper and are moniliform, narrow-
ing at the transverse walls. The cells vary in color

from pale to bright blue-green or olive-green, and
are spherical or barrel-shaped, though sometimes
cylindrical. The terminal cells are rounded, similar
to the other vegetative cells. Nostoc oryzae consists
of numerous filaments made up of spherical cells ar-
ranged in chains, encapsulated in a gelatinous mass
and covered by a mucilaginous sheath.

Navicula is a genus of diatoms within the class
Bacillariophyceae. Morphologically, the valves ex-
hibit highly variable shapes, ranging from elliptical
to linear-elliptical or lanceolate, with lengths from
4.6 to 13.4 um (average 8.3+1.7 um) and widths
from 2.1 to 3.8 um (average 2.7+0.4 um; n=3). The
ends of the valves also vary, from capitate to spread,
and are somewhat asymmetrical or irregular. The
keel (filamentous and straight) is simple, with fila-
mentous ends and well-visible proximal ends. The
axial area is almost invisible, while the central areca
is variable in size, rhomboid, and slightly asymmet-
rical. Striae on the valve are rarely noticeable.

As a result of morphological studies, the newly iso-
lated axenic cultures of cyanobacteria, green algae, and
diatoms were identified as Dunaliella salina, Chlam-
ydomonas sp., Scenedesmus sp., Trichormus variabilis,
Calothrix epiphytica, Nostoc oryzae, and Navicula sp.

Figure 3 — Cells images (100x) of new isolated microalgae strains:
a-Dunaliella salina, b-Chlamydomonas sp., c-Scenedesmus sp., d-Trichormus variabilis,
e-Calothrix epiphytica, f-Nostoc oryzae, g-Navicula sp.

Discussion

The present study examined the species compo-
sition of microalgae and cyanobacteria in two wells
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and in treatment bogs of the settlement of Zhanakor-
gan district. The objective of this study was to exam-
ine the species diversity, morphological and cultural
characteristics of cyanobacteria, green and diatom
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algae in the Zhanakorgan district locality, and to in-
troduce them into axenic cultures for storage in the
collection for potential utilization in industrial bio-
technology due to their rich chemical composition.

For several years, microalgae and cyanobacteria
have been the subject of considerable interest due
to the diverse range of bioactive compounds they
contain, which have the potential to be utilized in a
number of biotechnological applications, particular-
ly in the biomedical, pharmaceutical, nutraceutical
and cosmetic sectors. Several studies have demon-
strated that the polysaccharide, lipid, pigment, mi-
cronutrient and nutrient contents of microalgae and
cyanobacteria have significant potential as antiviral,
antibacterial and antioxidant compounds.

Scientific data in this area is now a reference
for the increased use and growing economic inter-
est in microalgae and cyanobacteria. In this regard,
we have isolated new potential strains of microalgae
and cyanobacteria in the therapeutic bogs of Zhana-
korgan district. Organic and mineral substances of
the therapeutic mud with therapeutic and preventive
properties can influence the composition of the al-
goflora. The isolated microalgae and cyanobacteria
may have the same properties and similar compo-
sition as therapeutic mud and water. In the current
study, we isolated new axenic cultures of microalgae
and cyanobacteria including Dunaliella sp., Chlam-
ydomonas sp., Calothrix, Trichormus, Nostoc, Na-
vicula, Scenedesmus sp. with antioxidant, hepato-
protective, neuroprotective, anti-inflammatory and
anti-aging activities. This is an example of the po-
tential of microalgae and cyanobacteria that awaits
further investigation. We will continue to explore
their uniqueness and potential and their applications
in various biotechnological and medical fields.

The halophytic microalga Dunaliella salina is a
recognized object of industrial cultivation in many
countries due to its high content of f-carotene, lipids
and glycerol. The products derived from this micro-
alga are utilized in a variety of applications, includ-
ing as food and feed additives, food coloring agents,
cosmetics and vitamins. An important application
of Dunaliella biomass is the production of biologi-
cally active additives, pharmaceuticals and cosmet-
ics. Dunaliella contains essential phospholipids and
a number of beta-carotene derivatives, including
highly effective antioxidants [6].

Additionally, Dunaliella salina contains ®-3 un-
saturated eicosapentaenoic acid (EPA), which is not
known to occur in any terrestrial carotenogenic plant.
EPA, along with other unsaturated fatty acids, includ-
ing linoleic acid and linolenic acid, has been demon-
strated to possess anti-glycation properties [36].

The isolation of Chlamydomonas sp. therapeutic
mud represents a significant potential for the sus-
tainable reduction of pollutants and contributes to
the recovery and valorization of microalgae biomass
resources. The use of Chlamydomonas sp. and its
bacterial consortia as biofertilisers offers a number
of potential benefits, including increased crop yields,
crop protection, maintenance of soil fertility and sta-
bility, and contribution to CO2 mitigation, as well as
promotion of sustainable agricultural practices. Ad-
ditionally, they play a pivotal role in the production
of premium-quality products, particularly biofuels
and enhanced hydrogen production. Chlamydomo-
nas sp. are a source of bioactive compounds, includ-
ing essential amino acids, polyunsaturated fatty ac-
ids and antioxidants, which have been demonstrated
to have beneficial effects on nutritional status and
health. Chlamydomonas sp. has been employed in
the investigation of a multitude of research areas,
including photosynthesis, respiration, sulphur and
phosphorus metabolism, nitrogen metabolism, ami-
no acid and metal metabolism, biosynthetic path-
ways of starch, carotenoids, lipids, glycerolipids,
haem groups and chlorophyll [37].

Scenedesmus sp. was studied with main empha-
sis on fatty acid composition. Most results demon-
strated that Scenedesmus sp. exhibited the highest
biomass productivity, carbohydrate, fat, protein,
chlorophyll, and carotenoid content. The lipid pro-
file also demonstrated that the highest percentage of
polyunsaturated fatty acids was present. Therefore,
they demonstrated considerable potential for use in
the fields of nutraceuticals and pharmaceuticals, giv-
en their high productivity, capacity for biopigmenta-
tion, protein, lipid, antioxidant activity, long-chain
polyunsaturated fatty acids and a-linolenic acid, as
well as their status as a rich source of bioactive sub-
strates such as proteins, lipids and pigments [38].

The research community has directed consid-
erable attention towards Trichormus variabilis due
to its potential to fulfil dual industrial functions in
bioenergy production and bioremediation. This spe-
cies is capable of efficiently utilizing energy from
sunlight to reduce CO, levels in the atmosphere and
generate valuable chemical compounds, including
carbohydrates and fatty acids, which can be con-
verted into biofuels. Given its ability to flourish in
nutrient-rich wastewater (industrial effluents), this
species can serve as a bioabsorbent, thereby sup-
planting the costly chemical catalysts and nanoma-
terials that have traditionally been employed for the
removal of nutrients and metals [39].

Calothrix epiphyticola is a blue-green filamen-
tous algae comprising a basal heterocyst. It is found
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in both saltwater and freshwater environments, as
well as subaerially and aerially. The ability to sur-
vive in a multitude of environmental conditions is
a defining feature of this organism. It is capable of
thriving in a range of habitats, including terrestrial,
saline, and freshwater environments, as well as in
highly competitive ecosystems. Furthermore, it is
exposed to a diverse array of predators and microbi-
al pathogens, including bacteria, viruses, and fungi.
Their flexible metabolism is the foundation for their
capacity to adapt to diverse growth conditions and
habitats, as well as their ability to respond to varying
environmental stresses and nutrient sources. This
versatility may be the underlying reason for the va-
riety and quantity of chemical compounds that have
been isolated from them. Secondary metabolites of
Calothrix epiphyticola have been reported to have
pharmaceutical potential, belonging to a wide range
of structural classes, including alkaloids, aromatic
compounds, peptides, terpenes, and others, all of
which exhibit some biological activity [40].

One of the cyanobacteria species, Nostoc ory-
zae, has been consumed by the Chinese population
as a food delicacy for hundreds of years due to its
perceived herbal value. This historical use provides
a sound basis for its potential incorporation into nu-
traceuticals. Several studies have corroborated the
role of Nostoc, which contains auxiliary light-gath-
ering, water-soluble, and fluorescent proteins, as
well as phycobiliproteins. Phycobiliproteins are wa-
ter-soluble auxiliary pigments that consist of highly
fluorescent proteins with linear prosthetic groups
(bilins) that are bound to specific cysteine residues,
collectively known as phycoerythrins. Phycobilip-
roteins exhibit a range of colours, including bright
blue (phycocyanin and allophycoerythrin) and fuch-
sia (phycoerythrin). They possess high commercial
value as natural dyes in a multitude of industries,
including nutraceuticals, cosmetics, medicine, phar-
maceuticals, textiles and food production [41].

Furthermore, diatom algae are regarded as the
most successful group of phytoplankton in modern
reservoirs, oceans and waters. They can store car-
bon in the form of natural oils. In accordance with
standard growth conditions, the primary carbon
storage product of diatom algae is lipids, with ap-
proximately a quarter of their biomass consisting of
triacylglycerides (TAGs). In this study, Navicula sp.
is a benthic diatom algae from which several bio-
active compounds of commercial interest, includ-
ing polysaccharides, can be obtained. Many studies
have demonstrated that microalgae polysaccharides
exhibit considerable potential as antiviral, antibacte-
rial and antioxidant compounds, among other prop-
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erties [42]. Despite the existence of a few studies
on this subject, the available information on sulfated
polysaccharides derived from species within the ge-
nus Navicula sp. remains limited.

Accordingly, the strains isolated by our research
group show great promise for use in a variety of re-
search areas, as evidenced by the literature. It is like-
ly that microalgae and cyanobacteria will assume
a pivotal role in the nutraceutical, food, cosmetic,
medical and pharmaceutical industries in the near
future, in accordance with the changes in lifestyle
and diet of all mankind.

Conclusion

This article examines the species diversity, mor-
phological, and cultural characteristics of microalgae,
cyanobacteria, green algae, and diatoms from the
Zhanakorgan district (Kyzylorda region). The study
demonstrated that during the investigation of the mi-
croflora of therapeutic muds from Zhanakorgan, cya-
nobacteria (Nostoc, Calothrix epiphytica, Trichormus
variabilis) and diatoms (Navicula), as well as green
algae (Scenedesmus sp., Dunaliella salina, Chlam-
ydomonas sp.), were identified. The dominant group
was identified as Chlorophyceae (46.7%), compris-
ing five species. This was followed by Cyanophyceae
(35.4%), comprising four species, and Bacillariophy-
ceae (9.7%), comprising two species.

Seven axenic cultures of microalgae and cya-
nobacteria were isolated and identified, including
Dunaliella sp., Chlamydomonas sp., Calothrix,
Trichormus, Nostoc, Navicula, and Scenedesmus
sp. This discovery has the potential to expand the
utility of microalgae and cyanobacteria in various
biotechnological applications. There has been a
notable increase in interest in microalgae and cya-
nobacteria as a source of pharmacologically active
and industrially important compounds in recent
years. The bioactive compounds of microalgae and
cyanobacteria, including those with cytotoxic, anti-
tumor, antiviral, antibiotic, antimalarial, antifungal,
multidrug resistance-restoring, antifungal, herbicide
and immunosuppressant properties, have the poten-
tial for use in a range of pharmaceutical, agricul-
tural and biological applications. Microalgae play
a significant role in the composition of therapeutic
muds, as they are actively involved in the processes
of biochemical transformation and decomposition
of organic matter. The addition of algae to the mud
enriches it with a variety of bioactive components,
including vitamins, amino acids, trace elements and
antioxidants, which collectively enhance the mud’s
therapeutic properties. Furthermore, algae facilitate
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the accumulation of oxygen and other biologically
active gases, thereby enhancing the efficacy of the
mud in therapeutic applications.

The elevated microalgae content of therapeutic
muds can be attributed to their capacity to augment
the biochemical characteristics of peloids and aug-
ment their therapeutic impact on the human body.
This renders mud therapy a potent natural approach
to recuperation and restoration of health.
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BUPYCbl AETYUMX MbILLIEW,
OBAAAAIOLLUIMNX 300HO3HbIM NMOTEHUMAAOM

B nocAeAHME rOAbl U3yUeHUe BUPYCOB AETYUMX MbILLIEN CTAAO OCOOEHHO aKTyaAbHbIM B CBETE MaH-
AEMUN KOPOHABUPYCHOM MHAEKLIMM U APYTUX KPYMHbIX BCMbIEK BUPYCHbIX 3a60AE€BaHMIA, TakKMX Kak
AMXOpaAka I00Aa M BUPYC 3uKa. AeTyume MblliM SBASIOTCS BaXKHbIMM pe3epByapamu MHOMMX naTtore-
HOB, KOTOPbIE MOTYT BbI3blBaTb 3a00AEBaHMS Y YEAOBEKA M KMBOTHbIX. T MAEKOMMUTAIOLLME HE TOAbKO
CAYXKaT MepPBUYHBIMU MCTOUYHUKAMM PA3AMUHbBIX MHEKLIMIA, HO M UIPAIOT KAIOUYEBYIO POAb B MX PaCcnpo-
CTpaHeHMM, YTO AeAAeT UX OOBEKTOM MOBbILIEHHOIO MHTEPEeCca AASl BUPYCOAOrOB U 3MUMAEMUOAOTOB.

B AaHHOM CTaTbe MPEeANPUHMMAETCS MOMbITKA CUMCTEMATU3MPOBaTb MHGOPMaLMK O Hanboaee
PaCnpPOCTPaHEHHbIX BMPYCaX, aCCOLMUPOBAHHbBIX C AETYUYMMM MblllaMK Ha rAOGaAbHOM ypoBHe. Pac-
CMaTPMBAIOTCS OCHOBHbIE BUPYCHbIE CEMEINCTBA, LMPKYAUPYIOLIME CPEAM PYKOKPbIAbIX, a TakxXKe MX
naToreHHble CBOMCTBA U MEXaHM3M B3aMMOAEMCTBUSA C X03aMHOM. Kpome Toro, B ctaTbe NpeACTaBAeH
0030p TeKYLMX UCCAEAOBAHMI, MPOBOAMMBIX B KasaxcTaHe, KacalomMXCs BUPYCOB AETYUMX MbILLEN.
AHaAM3UPYETCA aKTYaAbHOCTb 3TUX MCCAEAOBAHWIA B KOHTEKCTE OXPaHbl 3A0POBbS HACEAEHUS 1 BO3-
MO>KHOCTU NPEAOTBpaLLEHMS OYAYLLMX BCMbILIEK BUPYCHbIX 3a00A€BaHMI.

Taknm 06pasom, AaHHas paboTa NOAUYEPKMBAET 3HAUMMOCTb AETYUMX MbILLER KaK BUOAOrMYECKMX
MHAMKATOPOB 3A0POBbS SKOCMUCTEM M YEAOBEKA, a Tak>Ke MX POAb B SMMAEMUOAOTMM MHDEKLIMOHHbIX
3a6oAeBaHM.

KAtoueBble CAOBa: 300HO3, A€TYUME MbILLM, PYKOKPbIAbIE.

T.B. Sabyrzhan'?, S.Sh. Nuralibekov'",
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Bat viruses with zoonotic potential

In recent years, the study of bat viruses has become particularly relevant in light of the coronavirus
pandemic and other major outbreaks of viral diseases, such as Ebola fever and the Zika virus. Bats are
important reservoirs for many pathogens that can cause diseases in humans and animals. These mam-
mals not only serve as primary sources of various infections but also play a key role in their transmission,
making them a subject of increased interest for virologists and epidemiologists.

This article attempts to systematize information about the most common viruses associated with bats
on a global scale. It examines the main viral families circulating among bats, as well as their pathogenic
properties and mechanisms of interaction with the host. Additionally, the article presents an overview of
current research conducted in Kazakhstan regarding bat viruses. The relevance of these studies is ana-
lyzed in the context of public health and the potential for preventing future outbreaks of viral diseases.

Thus, this work emphasizes the significance of bats as biological indicators of ecosystem and human
health, as well as their role in the epidemiology of infectious diseases.

Key words: zoonosis, bats, viral diseases.
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300H03ADIK, MOTEHLMaAbI 6ap XapKaHaTTap BUPYCTapbl

COHFbl XbIAAAPbI >KAPFAHAT BUPYCTAPbIH 3epTTey KOPOHABMPYC NaHAeMusiCbl meH D6oAa Kpi3ba-
Cbl, 3MKa BUPYCbl CUSKTbI Gacka ipi BUPYCTbIK, aypyAapAblH, iIHAETTEpi TYPFbIChIHAH epeKile MaHbI3Fa
ne 6oAAbl. XKapraHaTTap apam MeH >KaHyapAapAa aypy TyAblpaTblH KOMNTEreH naToreHAepAiH MaHbi3-
Abl pesepByapAapbl 60AbIN TabbiAaAbl. ByA CYTKOpeKTiAep TYPAi MHEKUMIAapAbIH 6acTankbl Ke3Aepi
FaHa eMecC, COHbIMEH KaTap OAApPAbIH TapaAyblHAQ AQ HETi3ri POA aTKapaAbl, YA OAAPAbI BUDYCOAOITap
MEH 3MUAEMMOAOTTAP YLLIH KbI3bIFYLUbIAbIK, TYAbIPATbIH OObEKT eTeAi.

ByA Makanaaa 9aAEMAIK AEHIernAe skapraHaTTapmeH GaAAHbICTbI eH KOM TapaAfaH BUpyCTap Typa-
Abl aKMapaTThl XKYHMeAeHAIpYyre Thipblcaabl. OHAQ >KapFaHATTap apacblHAQ aHAAATbIH Heri3ri BUpyC OT-
6acblAapbl, COHAQI-aK, OAAPAbIH, MATOreHAIK KaCMeTTepi MEH XOCTIEH 63apa 9peKkeT eTy MexaHU3MAEepi
KapacTbipbiraAbl. COHbIMEH KaTap, MakaraAa KasakcraHAa >KyprisiAin >kaTkaH >kapFaHaT BUMPYCTapsbl
TypaAbl Kasipri 3epTTeyAepAiH LLIOAYbI YCbIHbIAFAH. BbyA 3epTTeyAepAiH XaAblK, A€HCAYAbIFbIH KOpFay
>kaHe GoAalliak, BUPYCTbIK, aypyAapAbiH, IHAETTEPIH aAAbIH aAyFa GANAAHBICTbI ©3EKTIAIT TaAAQHAADI.

Ocblaarniiua, GyA XKYMbIC JKapFaHaTTapAblH, 9KOXKYIE MEH aAaM AEHCAYAbIFbIHbIH GMOAOMMSIABIK, MH-
AVIKQTOPAApbl PETIHAET MaHbI3ABIAbIFbIH YK&He MHMEKLMSAABIK, aypPyAAPAbIH MUAEMUOAOTUSICBIHAAFbI

POAiH aTan eTeA|.

TyiiiH ce3aep: 300HO3Aap, YKapFaHaTTap, BUPYCTbIK, MHpeKLMSAAP.

BBeaenue

Jleryune MbllM — oJHHM M3 Hauboiee pacipo-
CTpaHEHHBIX ¥ MHOTOYMCIICHHBIX I'PYII MJICKOIH-
tatorux. CymectByet 6osee 1400 BUIOB pyKOKpHI-
JIBIX, YTO COCTaBJISICT NpUOIM3UTENbHO 2 1% 13 Beex
TakcoHomuueckux rpyni [1]. Hacronsko mmpokoe
pasHooOpasue yCcTymaeT JHIIb IPhI3yHaM, BUIOBOE
pasHooOpaszue KoTopbix npesbimaeT 2500 BUIOB
[2]. OGa oTpsima — HOCUTENH IMHUPOKOTO CIIEKTPa BHU-
PYCOB-TIOTEHIIMATIBHBIX HMCTOYHUKOB ITaTOTEHHBIX
uHpexmid [3]. [lpum sToM mpeacraBuTenn OTpsina
pyxokpbuteix (Chiroptera) UMEIOT OTIHYHTEIHHBIE
OT JIPYyTUX 3Bepel 4epThl: CIIOCOOHOCTh K IOJIETY,
OpHUEHTALUS B IPOCTPAHCTBE C TOMOIIbIO 3BYKOBBIX
BOJIH, (PM3HOJIOTHYECKYIO 1 UIMMYHHYIO crienuuy-
HoCcTh. [locnennue mM3 mepedrcIeHHBIX 0COOEHHO-
CTEH JIenaroT U3 JIETY4YMX MBbIIIEH HOCUTEIEH UpPOo-
KOTO CHEKTpa BUPYCOB, B TOM YHCJIC ONACHBIX IS
gyenoBeka [4].

JleTyuux Mbllel HCMOIB3YIOT B KauecTBe 00b-
€KTa UCCIICIOBAHUH 110 MPOPUIAKTHKE U 3aLUTE OT
3a0oneBanuii [5], MexaHM3MaM HMMYHHOTO OTBETa
[6], crapenus [7], u3ydeHUs] IPUHLIUIIOB IBU>KECHUSA
U a’pOJMHAMMKHU [8], ananTuBHOMN 3BoIoUUU [9] 1
ONTUMHU3AIMU HCKYCCTBEHHOTO HHTeiekTa [10].
Tax >xe OHM WIparOT 3HAYUTEIBHYIO POJb B MOA-
Jep>KaHUHM CTAaOMIBHOCTH YKOCUCTEM: YUACTBYIOT B
OTIBUIEHUH, BBITIOJIHSIOT BaKHYIO MUCCHIO TI0 YHUY-
TOKEHUIO BpenuTeNell MHOTHMX BHJIOB PacTEHHH
[11]. Ho He3aBUCHMMO OT BCEW MOJB3bI, KOTOPYIO
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[IPUHOCAT PYKOKPBLIbIE, OHU BCE €LIE OCTAIOTCS UC-
TOYHHKOM ONACHBIX BUPYCHBIX HH(EKINH.

Pykoxpbuibie 00mamar0T 0coObIM crenudude-
CKMM MMMYHHBIM OTBETOM Ha NMaTOTEHHBIE MH(EK-
uuu. [Ipy 3TOM OHM HE TOJNBKO OCTalOTCS Pe3epBya-
pamu JJisi BUPYCOB, HO M CIIOCOOHBI MepeiaBaTh UX
JIpYTHM BHJIaM, BKJTIo4asi 4eIoBeka. Bupycsl 6omee
20 ceMeHCTB OBbLIM BBIIEIEHBI U3 MOMYJISIHUN JIETy-
YUX MBIIIEH, 9acTh U3 KOTOPBIX — 3a4aTKH HOBBIX
300HO3HBIX Oose3neit [12]. B 6asze qanapix ZOVER
3apeructpupoBaHo 15909 BupycoB, accoruupo-
BAHHBIX C JeTy4uMH Mblmiamu [13], u3z Hux 19 Bu-
JIOB OBLTH TPU3HAHBI TATOT€HHBIMH JUIA YeJIOBEKa,
BKITIO4asi BUpychl D00ia, Hunax u Xenapa [14].

CyIIecTBYIOT CiIy4aW KPYITHBIX BCITBIIIEK BH-
PYCHBIX 3a00JIeBaHMA, KOTOPHIE CBSA3BIBAIOT C JIETY-
YUMH MBIILIAMH, CPEIU HUX:

- Oone3Hb, BBI3BaHHAs BUpycOM MapOypr B
1967 ronmy;

- snuaemust Hunmna-supyca B 2001 rony, ban-
TJIaJIeTIl;

- CUHAPOM TSDKENON OCTPO pecriupaTopHON He-
noctatrouHoctu (SARS) B 2002-2003 ronax, Kurai,
npoBuHIMS [ 'yaHIyH;

- OJIKHEBOCTOYHBIM PECTIMPATOPHBIN CHHIPOM
(MERS) B 2012 roay;

- Benblmka D6oma B 2013-2014 ronax;

- maagemus SARS-CoV-2 B 2019 rony.

[MomuMo naHHBIX 3a00JICBAaHUM, C JETYYHUMH
MBIIIAMH  CBSI3bIBAIOT »nuaemuto rpunna HSN1
2003 roma B Taitnmange m Bretname [15], a Tak-
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’K€ BCIHBIIIKY CHHIPOMAa OCTPON Juaped CBUHEU
(SADS) B 2017 rony [16]. 60% oT Bcex H3BECTHBIX
MATOICHOB TIPEJCTABIISIOT 300HO3HbIE HH(EKIIUU
[17]. Bo3HUKHOBEHHE 300HO30B B €CTECTBEHHOM
cpeJie OCHOBAHO Ha Tiepejiadue MaToreHa ot JeTyqen
MBIIIU K )KUBOTHOMY-PELUNKUEHTY. B nanHO# 1enu
PELUITUEHTOM MOKET OKa3aThCs U IPOMEKYTOUHBIN
xo3smH. Tak, HampuMep, MPOMEXYTOYHBIM 3BEHOM
B niepenade SARS-CoV oT pyKOKpBUIBIX K YeIIOBe-
Ky CUHMTAIOTCS IUBETTHI, a Y BUpycoB D00kl U Hu-
mmax — 00e3bsHbBI U CBHHBH [ 18].

Hecmortps Ha mupokoe pacnpocrpanenue PHK
BUPYCOB: T€HUTIABUPYCOB, (PMIOBUPYCOB U KOpOHA-
BHAPYCOB B MOMYJIAIHSIX PYKOKPBUIBIX, CAMH T1aTO-
TeHBI M30JUPYIOTCS HEPETYISIPHO U AMU30JUICCKU
[19]. CymecTByeT 3aBUCUMOCTb BBIJEIEHUS BUPY-
COB OT JIETyYHX MBIIIEH W WX (PU3UOJIOTHIESCKUM
COCTOSIHHEM: y 3JI0POBBIX 0COOEH BUPYCHI BBIACIIS-
IOTCSl PeXe; B TO BpeMs KakK MEPHOIbl OepeMEeHHO-
CTH CaMOK PYKOKPBUIBIX KOPPEIUPYIOT C CE30HHBIM
pacmpoctpanenrem Bupycos [20, 21]. Biusane ma-
TOT€HA Ha JICTYYUX MBILICH pa3nuyaeTcs OT BUAA, a
TaKkkKe OT CHenu(PUIHOCTH W MaMATH WMMYHHTETA
OTJIeNbHOM 0coOu [22]. IHTEHCUBHOCTH BHYTpPHU- U
MEXIOMYJISIIUOHHON [IUPKYJISIIUU BUPYCa TOCTUTa-
€T MMHKa B TIEPHOJ PAa3MHOXKCHUS U MUTparuu [23].
Takum oOpa3om, M3ydeHHUE BUPOMA JETYIUX MBbI-
el uMeeT pelarolee 3HaueHue 711 TPOrHO3UPO-
BaHUS W MPEIOTBPAIEHUS] BOSHUKHOBEHHS 300HO3-
HBIX 3a00JICBaAHU.

UccnenoBanus JeTydux MbIIICH Kak OTpsaa
MiIeKormTaromux B Ka3zaxcTaHe OCTaHOBWINCH B
koHIe XX Beka. K coxanieHuto, B HacToslIee Bpe-
Ms HET CHCHUATUCTOB-TEPUOIOTOB, 3aHUMAIOIINX-
cs 2TOM TpobITIeMoit, Benb KazaxcraHn npencraBicH
oOIIMPHOW (ayHOH PYKOKPBUIBIX, HACUNTHIBABIICH
oxoJ10 25 BuioB [24]. Llenbro ganHOT0 0030pa B TOM
YHUCIIe SBIISETCS NMPUBIEYb BHUMAaHWE K 3TOH Mpo-
oeme B Kazaxcrane, MOCKOJIBKY 3TOT MOTCHIIUAIb-
HBI BHUpPYCHBIA pe3epByap HECET HEU3BEIAHHBIC
pucCKu 31paBooxpaHeHnto. CTaTbs OCBEIIAeT Cy-
IIECTBYIOIINE 3HAHUSI B MUPE O BUPYyCaxX JIETyUHX
MBIIIEH U COCTOSTHIE U3yUYEeHHOCTH ITpo0dIieMbr B Ka-
3axcCTaHe.

KoponaBupycsl

CeMeiCcTBO KOPOHABUPYCOB COCTABJISIIOT YEThI-
pe pona: anbda, Oera, ramMma U AeIbTa-KOPOHABH-
pychl. Oco0oe CBOWMCTBO MpeaAcTaBUTENCH JTaHHOTO
cemelicTBa, kak PHK-BupycoB, — BbICOKasi CKOPOCTh
MyTalui, 4YTO, COOTBETCTBEHHO, BEIET K Ooee
WHTCHCHBHOMY M 4YacTOMYy OOpPa30BaHUIO HOBBIX
mraMMOB. M3 mmpoxoro MHOTooOpasus KOpoHa-
BUPYCOB CIIOCOOHOCTH MH(HUIIMPOBATH JIFOICH UME-

eTcs nuib y ansgpaxoponasupycos HCoV-NL63 u
HCov-229E, a takske HCoV-OC43 u HCoV-HKUI,
OTHOCSIIUMCST K OetakopoHaBupycam [25]. Kopo-
HaBUPYCHI TPEJICTABISIFOT 3HAYUTEILHYIO YIPO3y
JUTST OOIIIECTBEHHOTO 3ApaBOOXPaHEHUS, OCOOCHHO
B KOHTEKCTE MX CIIOCOOHOCTHM K OBICTpOW ajarTa-
MU ¥ PACIIPOCTPAHCHHIO CPEIH PA3IMYHBIX BHJIOB.
Ot BUpychl, Kak mnpeactaBurenu PHK-Bupycos,
XapaKTepU3yloTCsl BBICOKOM CKOPOCTBIO MyTallui,
YTO CIOCOOCTBYET 4YacTOMYy OOpa30BaHUIO HOBBIX
MITAMMOB ¥ YCIIOXKHSET pa3paboTKy JJOIToCpod-
HBIX MPOQWIAKTHUECKUX U JiedeOHbIX Mep. Cpenu
MHOKECTBA KOPOHABHPYCOB HEMHOTHE CIIOCOOHBI
HHQUIEPOBATH YEJIOBEKa, HO Te, KOTOphIe 00Ja-
JAOT 3TOM CIOCOOHOCTHIO, MOTYT BBI3BIBATH CE-
prE3HbIe 3a0oneBanus, Takue kak SARS, MERS u
COVID-19, mpexacrasmisiomue r1odaabHyI0 omnac-
HOCTb M U3BECTHO, YTO UX BEPOSTHBIM PE3ePBYapOM
B IIPUPOJIC SBJISIFOTCSI JICTYYHE MBIIITH.

SARS

B xonue 2002 r. B npouniuu ['yannyn, Kuraii,
OBUIH 3apETUCTPUPOBAHBI CIydal PECIHPATOPHOTO
3a00JIeBaHus, HECYILIETO PHCK IS )KU3HH. BhI3biBa-
eMasi BUPycoM OOJIe3Hb CONPOBOXKIaNach BBICOKON
TEeMIEepaTypoid, 03HOOOM, OJIBIIITIKOH, KallljIeM U JH-
xopajkoi [26]. MHbeknus npernMyecTBeHHO Tie-
penaBaiach BO3IYIIHO-KAMEIbHBIM MYTEM, BTOPO-
CTETICHHBIMH ITyTSIMH TI€PeIadqd CYUTAIH: adPO30JIH
1 GOMUTHI [27], TaKKe OMPENIEIICHO, YTO CYIIECTBY-
€T BepOSATHOCTB TIepeaull KOHbIOHKTUBAIBHBIM ITY-
TéM [28].

Janee, cxoxue ciaydan MOBTOPUINCH BO BreT-
name, Kanage u Tonxonre. B mepByto ouepens
nH(pEKIUs pachpoCTpaHWIaCh Ha MEIUIIUHCKUX
pabotnukoB. BecHoit 2003 roga 6one3Hb Moryyu-
Ja Ha3BaHME «TSKENBIM OCTPBIM pecUpaTOpPHBIN
cuaapom» (SARS), Torma e HadaauCh MepPBHIC TI0-
IBITKH TIPEJIOTBPALICHUST PACIPOCTpaHeHus1 OoIies-
HU. BCHBIIKY TAKETOr0 0OCTPOro PeCUpPaTOPHOTO
cuaapoma B 2002-2003 1T., KOTOpBIE IPHUBEIH K 00-
nee yem 8000 ciryuaeB WHQHUINPOBAHUS M TIPAKTH-
yecku 800 cMepTeNnbHBIM HCX0/1aM, ObLUTH BBI3BaHBI
HOBBIM KopoHaBupycoM (CoV), HbIHE WM3BECTHBIM
KaK KOPOHAaBUPYC, aCCOLIMUPOBAHHBIN C aTUTUYHOUN
nHeBMonuel [29]. [TocnencTBus nHpEKINU, KOTO-
pble TToHecHu 29 mocTpaaBIIMX CTPaH, COCTABUIIN
npumepHo 40 mummapaoB gosapos CLIA [30].
SARS-CoV — PHK-Bupyc ¢ OJMHOYHOH MOJI0XKH-
TEIBLHOHN IIETBI0, COCTOSAIMCH W3 OKOJO 32 THICAU
I.H., KOJUPYIOUIMX ONKH PeruIMKa3bl M IIUIUKA,
0007104KH, MEMOpaHbl M HyKJIeokarncuaa [31].

Benpimmkn  BupycoB D06oma, Xadrta, Hwrmax,
MEPEHOCUYUKaMU KOTOPBIX OBLTH JIETyYHe MBIIIH,

133



BI/IpyCBI JICTy4YuXx MI:IH.ICﬁ, 06J1a;[a}011114x 300HO3HBIM ITOTCHIIHAJIOM

MO/ITBEP/KAOT IOSIBIIEHUE paHEEe HE CYIIECTBO-
BABIIMX IIyTeH MEXBHJIOBOM Mepelaud BHUPYCHBIX
natoreHoB [32]. IlepBble MOATBEPKIECHUS MEKBH-
JIOBOM Imepeaau BUpyca ObUTH OCYLIECTBIICHBI emIé
B 2003 roay, ¢ oOHapy)XeHHWEM BUpycCa Yy IUBETT
u eHoToBUAHBIX cobak [33]. Ix. C. M. Iletipuc c
KOJIJIETAMH BBISIBWINM AaKTUBHYIO U yCTOWYHBYIO
nepenaay uHQekmun SARS-CoV oT uemoBeka K
genoBeky [34]. [Tozxe, B 2005 roxy, B Kutaiickom
LEHTPE TI0 KOHTPOJIIO M NpoduiakTuke 3adojesa-
HUI OBUIO BBISBJICHO, YTO B MPUPOJHBIX YCIOBHUIX
BBIIICYTIOMSIHYThI€ JKMBOTHBIE HE IOJIBEPTalOTCS
KOpOHaBUpPYCHOH mH(pekmu [35]. A momydyeHHbIe
CycanHoil JIay naHHbIE yKa3bIBAIOT HA POJIb LIUBETT
KaK TPOMEXKYTOUYHBIX TIEPEHOCYMKOB MHPEKIHNH, a
HE €CTECTBEHHBIX pe3epByapoB [36]. OcHOBBIBasICH
Ha uccieaoBaHusx Bounonra Jlu ponb nepenayuu
MaToreHa CTajld TPHUIHCHIBATh JETYYUM MBIIIaM
pona Rhinolophus, Tak Kak KOpPOHaBUPYCHI 3TOU
IPYyMNIbl MJIEKOIMTAIOIINX I'C€HETHUECKH CXOXH C
SARS-CoV [37].

KoponaBupycsl,  mnepenatrommecs  JETy4H-
MU MBbIIIAMH, IJIaBHBIM O0pa3oM CBSI3aHBl C
Microchiroptera, KOTOpble HE OIpaHHYUBAIOTCS
TPONMYECKUMHU KIMMAaTHYECKHUMHU YCIOBUSIMUA. DTO
[I03BOJISIET UM UMETh ropasfo 0ojiee MMPOKOe Ieo-
rpaduuecKoe pacpocTpaHeHHE, YeM JIpyTue BUPY-
cbl pyKokpbuTbix [38]. [Tomumo mromelt nHbeKun
SARS-CoV 06b11r IOIBEPKEHBI: TOMAITHHE KOIITKH
[39], makaku [40], XOpbKH, CHUPHICKHE XOMSIUKH
[41], mpimm 1 appukanckue MapThiiku [42]. Ha-
CTOJIBKO BBICOKYIO BapHAaOMIBLHOCTD M QAN TALUIO K
HOBBIM X0351€BaM BUPYCY 00€CIIeunBaIOT OEIKOBbIC
«munbDy [43], KOTOphIe O0JIAAIOT BBICOKOH CTe-
neHsio cxonacTra (89,8-92,7%) ¢ 6enxkamu SARS-
MOJJOOHBIX KOPOHABUPYCOB JIETYYHUX MBIIIEH. DTO
CXOJICTBO OCOOCHHO BBIPAYKEHO B PELIEHTOP-CBSI3bI-
BAaIOLIEM JIOMEHE, KOTOPbIM HIPaeT BaKHYIO POJIb
BO B3auMOJCHCTBUU c perentopamu [44]. Cremy-
€T OTMETUTSH, uTo ciaydan SARS-CoV B Kazaxcra-
HE HE 3aperucTpUpOBaHbl, a POJ JIETYYMX MBbILICH
Rhinolophus otpsima Microchiroptera 1mmpoxo
npencranieH B Kazaxcrane.

MERS

BriepBeie BirKHEBOCTOUHBIN PeCIIMPAaTOPHBIH
cuaapom (MERS) 6wt BeImenen B 2012 roxy ot
naiuerTa oonbHuUIel B Jxunne, CaynoBckas Apa-
Bus [45]. [lomumo CaynoBckoid ApaBuu BUpYyC ObLI
obnapyxen B OAD, Kyseiite, baxpeiine, Katape n
emé 23 Apyrux CTpaHax, Takxke ObLIO 3aQUKCHPO-
BaHO Oonee 850 cirydaeB rubenu ot nHpeknuu [46].

I'enom Bupyca MERS cocrtout u3 30 Teicsiu map
HYKJIEOTHJIOB (T.I1.H.) ¥ BKiIto4aeT 10 OTKPBITHIX pa-
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MOK CUUThbIBaHUA [47]. AMUHOKHCIOTHBIC TIOCTEAO-
BaTEJIbHOCTH HOBOT'O BHpyca Ha 77% coBnagaiu ¢
IIByMsI KOPOHABHPYCaMH, paHEE BBIACICHHBIMUA OT
PYKOKpPBUIBIX poA0B Pipistrellus (SMOHCKUH HETO-
melpe) U Tylonycteris (manas 6aMOyKoBas JeTydas
MBIIIB). A OOHApY>KEHHAsI MO3KE KOPPEISALUs dKC-
npeccun CD26/DPP4 ¢ uyBcTBUTENBHOCTBIO K MH-
¢exumn MERS B kiieTkax J€Ty4MX MBIIICH JUIIb
MIOATBEPIUIA TIPEIOIOKEHHUS O IPUPOE UCTOUHHU-
Ka Bupyca [48].

BepOmionsr — riaBHbIe pesepByaps! st MERS.
006 5ToM CBUAETEILCTBYIOT HccieaoBanus 2014 [50]
n 2017 ronos [49], a paboter 2018 roga moaTBEpXK-
JTAIOT Ba)KHYIO POJIb BEpOIIOJIOB B PaCIpOCTpaHe-
Huu Bupyca MERS 1 yka3pIBaloT Ha BO3MOKHBIE
(akTopsl nepenayn UHGEKIUN OT KUBOTHBIX K JIFO-
M [50]. JleTydne MBIIIH B CBOIO OYEPEIb MOTYT
OBITh TMOTCHIMAIBHBIM TEPBUYHBIM pPE3ePBYapPOM
IIIs. KOPOHABUPYCOB, KOTOPBIE BHOCICACTBUU MO-
TYT TIepeaaBaTbCs YEOBEKYy Yepe3 IPYTIHUX JKUBOT-
HBIX, BKJIHOYasi BEpOJIFOI0B, CBUHEH U Komek [S1].
Hecwmortpst Ha TO, 4TO JIETY4He MBIIIU HE OBUTH TTPsi-
MbIM BcTOYHUKOM HHekn MERS y nroxeii, oan
MOTYT UTPaTh POJb B TIEPEHOCE BUPYCOB U BIUATH
Ha TOSIBJICHUE HOBBIX BAPUAHTOB MATOreHOB [52].
Hecwmortps Ha xopor1io pa3BuToe BepOIroa0BOICTBO,
ciydau 3a0oneBanuss MERS B KazaxcraHne He BbIsIB-
nensl. B nepuos Benbiiku MERS B Mupe u nosxe,
B Hamell pecryOJMKe MpOBEIeHBl CKPUHHUHTOBBIC
HCCJIEIOBAHUS CHIBOPOTOK BEPOIIOIOB HA aHTHTENA
STOMY BHPYCY U BCE PE3yIbTaThl OKA3aJIUCh OTPU-
nareapbHeIMA [53, 54]. Omnako, B 2017 u 2018 To-
Jlax TIpU CePOIOTUYECKOM CKPUHUHTE BEPOIIOIOB B
Kazaxcrane mosoKUTENbHBIC CIIy4an OBUIA BBISB-
nensl y 0,54% GakrpuanoB u 0,24% npomanepos u3
8207 wccrenoBaHHBIX 00pa3IOB CHIBOPOTKH [55],
YTO TOBOPUT O LUPKYJIALHUU 3TOTO BHpYyca Cpeau
BepOmtoa0B B Kazaxcrane u ero 300HO3HOM TIOTEH-
uuaiie. B ckpuHuHroBbIX uccienoBaHusax Ha PHK
BHpYcCa MOJOXKUTEIbHBbIC 00pa3ipl B Ka3zaxcrane He
0OHapyKEHBI.

SARS-CoV-2

[Manpemuss COVID-19 — TpeThst KpyIiHas S1H-
JIeMHUsI KOPOHAaBHPYCOB, C 3aperuCTPUPOBAHHBIM
pacrnpocTpaHEeHHEM NaTOreHa OT KUBOTHBIX K JIHO-
nsMm. Cornacao nanaeiM BO3 mo cocrosHuto Ha 19
mions 2023 roga (c MOMEHTa BCHBIIIKH WH)EKINN
B HeHTpaJdbHOM Kurae) ObIO 3aperucTpupoBaHO
768.237.788 monTBEpKACHHBIX ClIy4daeB 3a00jeBa-
Hus COVID-19, B Tom uucne 6.951.677 ciydaeB
cMepTH [56].

Kax u B ciyyae ¢ SARS-CoV u MERS, xopoHa-
Bupychl SARS-CoV-2 oTHOCATCS K MOACEMENHCTBY



T.b. CabbipskaH u ap.

Orthocoronavirinae [60]. HecmoTps Ha cXoxecTb
napexkuun ¢ SARS-CoV (romonorus B 82%),
SARS-CoV-2 nmMeeT MEHbIIYI0O MaTOT€HHOCTh, HO
Oonpirytro uHGpekmonHoctb. Tak ke COVID-19
OTIIMYAETCSl HATMYUEM HeCTeIM(PHUECKUX, JIETKUX
u OeccuMnTOMHBIX TiposiBjeHud [58]. Emé oaHoi
otnnuutenbHol 0T SARS-CoV weproit cuuraercs
BBICOKas a/IallTallisl BUPyCa K YeIIOBEKY, O UYEM CBH-
JIETeTbCTBYET MEHEe YacThle M3MEHEHHS] B TE€HOME
BUpYyCa NPH PEIUIMKALUU B YEIOBEUECKOW MOMYIIs-
uuu [59].

YacroTa myranuii, xapakrepaas SARS-CoV-2,
coctaBisier 1-2 m3menenus B mecsy [61]. Croab
BBICOKas MMEPHOANIHOCTh MyTallMi U TeHETHYeCKast
M3MEHYMBOCTh BHpYyCa CBf3aHAa C HETOYHOCTHIO
nericreust ux PHK-mmonmmepassl [62], paboTa xoto-
POl TIPOXOJHUT IO TIPEPHIBUCTOMY U TEPEKIFoUae-
MoOMYy Ma0oHy peruukanuu [63]. YacTeie onmmoku
pPEeKOMOMHAIMK BUpYyca — HE €IMHCTBEHHAS IPHYH-
Ha MEXBHJIOBOW Tepenayu: 0coOyI0 pOjb UTpaeT
B3aMMO/IeHicTBUE S-0enka ¢ perenTopoM aHTHOTEeH-
3uHnpeBpauamomero gepmenta xo3snHa (ACE2).
[TomuMoO 3TOTO, MHOTOOOPA3HIO BAPHAHTOB BHpYCa
CIOCOOCTBYIOT YacThle JEIeUd U aMUHOKHUCIIOT-
Hble 3aMeHbl [64]. [Ipeanonaraercs, 4To U3MEHEHUS
B aMHUHOKHCJIOTHOM COCTaBe S-0€JIKOB MIParOT OC-
HOBHYIO POJIb B TTepe/iaye BUPyca OT €CTECTBEHHBIX
pe3epByapoB K ApyruM xossieBaMm [65]. I'enetuue-
ckast usMeHunBocTh SARS-CoV-2 urpaer BaxHyo
pOJIb B MX WHPEKIIMOHHOCTH M CIIOCOOHOCTH M30e-
ratb IMMYHHOTO OTBeTa. B3aumopaelicteue S-Oenka
¢ peuentopoM ACE?2 y uenoBeka sIBISIETCS KITOUe-
BBIM (haKTOPOM, OMPEACISIIOIUM dPPEKTHBHOCTH
3apakeHHs. M paclpocTpaHeHus Bupyca. Yacrora
MyTalui U PEeKOMOHMHAIINH, a TaK)Ke U3MEHEHHUS B
TreHoMe, Takue Kak JIeJelUHd M aMUHOKHCIOTHBIC
3aMEeHBl, CIOCOOCTBYIOT BO3HHKHOBEHHIO HOBBIX
BapHaHTOB BHPYCa, YTO MOJUYEPKUBAET HEOOXOIH-
MOCTb TTOCTOSTHHOTO MOHUTOPHHTA.

IIpuponueiM uctounnkoMm SARS-CoV-2 npu-
HATO CUUTATH JETY4nX MbItel Rhinolophus affinis,
TaK KaK TeHOM IaTtoreHa Ha 96,2% roMoJIoruiaeH ux
kopoHaBupycy RaTG13. K npomexxyTodHbM X0351-
€BaM BHpPYyCa OTHOCAT ITaHTOJMHOB, KOPOHABUPYCHI
KOTOPBIX CXO0KH C BUpyCaMH PYKOKpBUIBIX Ha 90%
(Manis javanica) [66]. [lToMuMO OCHOBHBIX X035CB
BHpYCa, €0 MEPEHOCUYNKAMHU MOTYT OBITh XOPBKU
u xomku. Takxke BUpyC ObLT OOHApYXeH y coakx,
CBUHEHW W momamHux ntul [67]. Jleryune mblmiu,
OyIoy4un TPUPOJHBIMH pe3epByapaMi KOpPOHABH-
PYCOB, UTPAIOT KPUTUYECKYIO POJIb B paclpocTpa-
HeHMH WH(ekunu. VX yHuKanbHass CcrocoOHOCTh
TIEPEHOCHUTh BUPYCHI 0€3 BUIANMBIX CUMIITOMOB Jie-
JIaeT MX BaXXHBIMHU JJIEMEHTaMH B IIETIOYKE Mepe/ia-

yn BUpycoB. CieayeT OTMETHTb, YTO JaHHBIN BUJ
Rhinolophus affinis B Kazaxcrane He BcTpedaeTcs.
OcTtphie pecrnupaTopHble MH(EKIUA — CaMbie
pacnpocTpaHéHHbBIE WH(EKIMOHHBIE 3a00JCBaHUs
cpemu moneii. HoBele BUPYCHI, CHIOCOOHBIE BHI-
3bIBaTh 9TH MH(M)EKIUHN H MepeaBaThCsi Yepe3 Jbl-
XaTelbHbIE IyTH, MPEJCTaBIAIOT 3HAYUTEIHHYIO
yIpo3y Ui OOIIECTBEHHOTO 3APaBOOXpPAHEHUS,
MIOCKOJIbKY MOTYT BBI3BIBATH MacCOBBIE U OBICTPO
pacnpocTpaHstomuecs nanaeMun. Jletyune Mplmm
WUrPAOT 3HAYUTENBHYIO POJIb B PACIPOCTPAHEHUU
OCTPBIX PECITUPATOPHBIX UH(EKINH, YTO CBSI3aHO C
1X OMOJIOTHYECKUMH OCOOCHHOCTSIMHU U 9KOCHCTEM-
HBIMU XapakTepucTukaMu. OU3nooruyeckue 0co-
OCHHOCTH JIETYYMX MBIIICH MMO3BOISIOT MM Iepe-
HOCUTH MH(pEKINH 0e3 MPOSBICHUS KIMHUYECKUX
CHUMIITOMOB, YTO JIE€JIAET UX CKPBITBIMH HOCHUTEIIS-
MU, TOAJEPKUBAIOIIMMH HUPKYJISAINIO BUPYCOB B
npupojie [68]. Kpome Toro, MUrpalinoHHbIE NaTTEp-
HBI U IIUPOKOE reorpaduyeckoe pacipocTpaHeHHe
9THX MIICKONHUTAIOIIUX CHOCOOCTBYIOT Tiepenaue
BHPYCOB MEXJy Pa3INYHBIMH PETHOHAMHU U BHJa-
MU. OTH (haKTOPHI YBEITNIUBAIOT PHCK MEKBHUIOBOM
nepesaydr, BKIIIOYAs MEepexo]l BUPYCOB OT KHUBOT-
HBIX K YEJIOBEKY, YTO OCOOECHHO Ba)KHO JISI TIOHH-
MaHHsSI MEXAHU3MOB BO3HHKHOBEHHUSI HOBBIX HH-
(heKIMOHHBIX 3a00eBaHUi U UX MPOPUIAKTUKH. B
naboparopun skonorun Bupycos HIILl mukpobuo-
JIOTUU U BUPYCOJIOTUU MPOBOJISTCS CKPUHUHIOBBIE
HCCIIEZIOBAHUS HA KOPOHABUPYCHI JETYUYHX MBIIIEH
U BUPYCHI TpUINa A B paMKax IPAHTOBBIX MPOEK-
TOB. MccnemoBanbl MpoOBI OT JeTy4Inx MbIei FOx-
Horo KazaxcraHa U 1MoJIoKUTEbHbIEC TPOOKI HE BbI-
SIBJIEHBL. B pyrux mccienoBaHusX, MpOBEIEHHBIX
B Kazaxcrane, oOHapy»eH HOBBIH KOPOHABUPYC OT
JIETYYUX MBIIICH, TCHETHUECKH CXOMHbIH ¢ MERS-
KopoHaBupycoM, SARS-kopoHaBHpyCcOM U uyelo-
BeuecKkuMH KopoHasupycamu 229E m NL63 [69],
YTO TaK)Ke CBUJETEIHCTBYET O CYIIECTBOBAaHUH He-
M3BECTHBIX KOPOHABUPYCOB BHYTPU MPHPOJHOTO
pe3epByapa. [Ipu CKpUHUHIE€ Ha KOPOHAaBUPYCHI B
KazaxcTtane BBISBICHBI MOJOXHUTEIBHBIE MPOOLI B
38 ciryuasix (4,75%) u3 1149 uccnenoBanubix [70].

I'enunasupycsl

Bupyc Hunmax

Bupyc Hunax BnepBreie Obin BbIZieNeH B 1999
rOJy MOCJIe 300HO3HOM BCIBIKY B Manaitzuu 1998
rojga [74]. Bupyc otHocutea k pony Henipavirus
cemeiictBa Paramyxoviridae, iMeeT oHOIIETIOUEY-
Hy10 MuHyc-HUTeBYI0O PHK u BbI3BIBaeT TsKENBIE
pecnwpaTopHble 3aboneBaHust y mroaei [75]. Tak
K€ BUPYC LUPKYJIUPYET CpPely CBUHEH, JIOIIANECH,
cobak u xomek [76]. U3 aToro ciemyet, 9TO 300-
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HO3Has Tiepeaada BO3MOXKHA Ha CBHHO(pEpMax H
ckoToOoiHAX [77]. Ho cTOMT yumThIBaTH, YTO IIO-
MHMO JICTYYHX MBIIIEH U CBUHEH, ydacTue APYyTHux
JKUBOTHBIX B Iepeaue BUpyca JIOAsIM HE 10 KOHLA
ompeneneno [78]. BaxxHyto poib B iepeHOCE BUPY-
ca UIpaeT ero KU3HECIOCOOHOCTh: TaK, HAIIPUMED,
Hunax-Bupyc cnocoOeH BBDKHMBATh B COKaxX (Ppyk-
TOB JI0 TPEX CYTOK, a TAaKXKe€ COXPaHITh CTaOWIIb-
Hocth mipu 70°C [79].

JleTyure MBIIIM CUUTAIOTCA €CTECTBEHHBIMU
pesepByapamu Hwmrax, B 9acTHOCTHM 3TO Kacaer-
¢ TpeAcTaBuUTelied pona Pteropus, MUTAIOMIMXCS
¢pykramu. [lepBpie ciywyan mepenadyu BUpyca OT
JIETYYMX MBIIIEH JIFOIIM OBUTH 3aperuCcTPUPOBAHBI
B 2001 roxy B banrnaneme u Uuauu [80]. 1o nan-
HeiM BO3, ¢ mepBoi BCIBIIMIKK BUpPYyCa 10 CETOJ-
HAITHUX JTHEH TocTpagaio maTh crpaH FOro-Boc-
TOYHOU A3HH, TOMUMO JIBYX BBIIICIICPEUUCICHHBIX
B 3TOT cUCOK BxonsaT Cunramnyp, Manaitzusa u ®u-
munnuabl [81]. TakcoHOMUYECKHe TUHUH BUpYyca
Hunax, Beigenennsie B Maaun u banrnageme, oT-
auvaroTes oT Manaiizuiickux. Ilociaennue Mmenee
Pa3HOO0pa3HbI U W30JIMPYIOTCS JIAIIH OT CBHHEH U
nmroxaei [82].

HecMmoTpst Ha DNOCTOSHHO  BO3HHUKAIOUINE
BCIIBIIIKA HWH(EKINH, MOKa emié He CYIIECTBYEeT
BakIMH TpoTuB BHUpyca [83]. Ilocneanme 3aperu-
CTPUpPOBAHHBIC CJIy4yau BCHbIIIEK BuUpyca Humax
npomzonmi B 2018 roxy [84] u B 2019 roxy B Un-
nuu [85].

[Tonublil reHOM MHAMNECKOTO mrramma NiV Obut
cexkBeHupoBaH B 2019 rogy B pe3yiibTaTe MOJIEKY-
JIIPHO-TEHETUYECKOTO aHalli3a CMBIBOB, COOpaH-
HBIX OT 141 neryueil mpiu, a Takxke 92 0Opas3noB
BHYTpPEHHUX OpraHoB Pteropus medius, 00NTAIOIINX
B OJIM30CTH ¢ MECTHOCTBIO BCIIBILIKK BUpYyca. A U3
B3SITBIX CBIBOPOTOK OoJiee 20% moka3aiu MOJI0KH-
TeNBbHBIN pe3yibrarT Ha aHTU-NiV IgG-anTuTena c
noMo1so nMmmMyHohepmerTHoro ananuza (ELISA)
[86]. CtouT otmeTHTh, uTO BUpyCc Humax, B oTiu-
YgHhe OT JAPYTUX MapaMUKCOBHPYCOB U IATOTEHHBIX
(bMIIOBUPYCOB, BBI3BIBACT y JICTYUUX MBIIICH BbIpa-
0OTKY BUPYCHEUTPAIU3YIOIIUX AHTHUTEN, KOTOPBIC
MOTYT CITy’)KUTh B KauecTBE MapKepa 3a00JIeBaHUA
[87].

Xenapa

Hpyroii npeacrasurens I'eHUNIaBUPyCOB, UMe-
IOIMH BBICOKYIO JIETAJIBHOCTh MNPU 3apakeHHUH
(40-100%), — Bupyc Xenapa (HeV) [88]. C 1994
no 2015 roasl HaOMONATOCH B OOMICH CIIOKHO-
CTH 52 BCHBILIKK BUpYycHOW nH(pekunn. Kpynnei-
el BCIIBIIKOW WHPEKIINNA CUUTACTCS CUTYyaIlus B
Manaiizun 1998-1999 rr.: mocnenctBus KOTOPOi
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BKJIFOUAROT Ooiiee 250 cirydaeB 3apayKeHUs JIFOJICH
¢ 40% umeTadpbHBIX HMCXOJOB, WH(EKIHS CBBIIIE
MIITHOHA cBUHEH [89]. CMEpTHOCTh 3aBUCUT KaK
0T TeorpauuecKoro MECTOIOJIOKEHUS, TaK U OT
KUBOTHOI'O-HOCHUTENA. Mana3suicKuil mTaMM HH-
¢uIMpyer TOIBKO CBUHEH (pacrnpocTpaHuTeneil),
aBCTPAIMICKUH — JIOmajaei (IMepeHOCUYUKOB), a
OaHTIaICIICKHI — Y JTI0fiel (BHEITHUX HOCUTEIEH )
[90].

['maBHBIN pe3epByap BUPYCOB — JISTYYUE MBIIIH
pona Pteropus [91]. X0Tb JieTydue MBI JaHHOTO
poJla M CUMTAIOTCS €CTECTBEHHBIMH pe3epByapamu
HeV, camu onHu nepeHocsT HHPEKIUIO OeccCHM-
ntomHO [92]. Bupyc Xenmpa 3apaxkaer Iomajei
MPH KOHTAKTE ¢ HEJAOCACHHBIMH JICTYYUMHU MbIIIa-
MU QPYKTaMU, UX BBIJICICHUAMU ((PeKanu, MOYa U
CJIIOHHW) Ha TpaBe, KopMe Wid B Boze [93].

V nropeit, cBUHEH U JIomaAei B CBOIO O4epeb
KIIMHUYECKUE TPU3HAKU 3aBHCAT OT BO3pacTa: Tak
Y MOJIOZBIX HaOIIOJIANHCh TPYAHOCTH C JIbIXaHUEM
U IPOMKHMM XPUIUIBINA KallleJdb, HENPAaBWIbHAS I10-
XO/IKa, TPEMOp U cabocTh 3aJHUX KOHEUHOCTEH; Y
CTapbIX YK€ BBISIBIIIINCH aTaKCHs, ITape3, CyJ0pPOTH,
THOWHBIC Ha3albHbIC BhIAeneHus [94]. JlaHHBIC BBI-
JIeNIeHUs. HECYT OIACHOCTH INepenayd OoNe3HH Ha
pananx cragusax [95]. IloMmumo BEIIIEyKa3aHHBIX
CHUMIITOMOB, BapbUPYIOIIUXCS OT BO3pacTa, TaKKe
UMEIOTCsl O0IMe KIMHUYECKHE MPU3HAKH 3a00J1e-
BaHUS: JINXOPAJIKa, TAXUKAP/IUSA, OTCYTCTBHE aIlie-
THTA, ACTIPECCUs U OJbIIKa [96].

I'eHOM maroreHa COCTOUT U3 IIECTU CTPYKTYP-
HBIX 0enkoB. VX COCTaBIIAIOT T€HBI HYKJIEOMPOTEH-
Ha, pocdorpoTenHa, MaTPUYHBIH OelKa, TITIUKOTPO-
TEWHA CIHSHUSA, TIIMKOMIPOTEHHA TIPUCOCTUHCHHS U
nonumepasznoro Oenka [97]. Bupycsr NiV u HeV
MMEIOT OYEeHb BBICOKOE CXOZCTBO: TEPBBIM COCTO-
uT u3 18 246 HyKI€OTHI0B, B TO BpEMsI KaKk BTOPOH
—u3 18 234 [98]. O6a oTiM9aroTCst OT APYTHX TIa-
PaMHKCOBHPYCOB 0oJiee UIMHHBIM T€HOMOM, B OC-
HOBHOM H3-32 HETPAHCIIMUPYEMBIX JIOTIOJTHUTEIBHBIX
y4acTkoB 3’-koHIa [99]. DTo onpaBakBaeT MpUYIH-
HYy TOro, uto Bce Oeniku (kpome (ocdornporenHa)
Ha 100-200 aMHHOKHUCIIOT JUIMHHEE, YEM Y APYTUX
npeacraButeneii cemetictra [100].

OmHO W3 KITIOYEBBIX HAIpPaBIICHUN HCCIICIOBA-
HUsl BUPYcoB Henipavirus — u3y4eHre MEXaHU3MOB
WX DBONIONHMH W aJaNTalluil K Pa3InYHBIM BUAAM
X03s51eB. DTH BHPYCHI 00Ja/al0T YHUKAIBHOHN CITO-
COOHOCTBIO K TEHETHUYECKOW PEKOMOWHAIIMH U MY-
TalusIM, 9TO TTO3BOJISIET UM 3((HEKTUBHO MPEOI0IIEC-
BaTh BUJIOBBIC Oaphephl U aJaITUPOBATHCS K HOBBIM
X03sieBaM, BKIIOYas YeloBeKa. Takas TeHeThde-
CKasl TUTACTHYHOCTH JaenaeT Henipavirus ocoOCHHO
OTACHBIMH B KOHTEKCTE TIOTECHIMAIBHBIX ITaHICMHM
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[101]. HccnenoBanus mOCAEAHUX JIET BBISBISIOT
HOBBIE ACTIEKTHI B3aMMOJICHCTBHS JTaHHOTO BHpYCa
C UX X035I€BaMHU M BO3MOXXHBIMH MTOCPETHUKAMH TIe-
penaun. OQHO U3 BaKHEHIINX OTKPBITUI — 0OHApy-
keHHe Bupyca Angavokely (AngV) B Mode TuKHX
JIeTy4MX Mblieli Ha Manarackape. OTOT BUPYyC 00-
JaIaeT TCHOMHBIMU XapaKTePUCTUKAMHU, CXOKUMHU
¢ Xenjpa u Hunax, HO ¢ onpeieIEHHBIMU OTINYUSI-
MU, KOTOPBIE MOTYT YKa3bIBaTh HA €r0 MOTCHIINAIb-
HYI0 MAaTOT€HHOCTh JUIsl 4eloBeKa. | eHeTuueckuit
aHaJIM3 MOKa3al, 4To AngV, BEpOsSTHO, UCIOJb3Y-
€T MEXaHW3MbI, OTJIMYHBIC OT JAPYTUX HM3BECTHBIX
TEHUINIABUPYCOB, YTO MPEANOIaraeT BO3MOKHOCThb
€ro aJanTalyy K pa3IuIHbIM BHIaM X035€B U TI0-
TEHIUATBHBIN PUCK TSI 3M0POBBs yemoBeka [102].
Takxe BaKHBIM OTKPBITHEM OBLIO BEHISBICHUE HO-
BOTO TeHHUMNa-1o00HOT0 BHpyca B bpaswmmu, Ha-
3BaHHOTO BHpycoM Peixe-Boi, y omoccymon [103].
DTO pacimiudpsieT MOHUMaHHEe BO3MOXKHBIX PE3epBY-
apoB U IMyTeW pacpOCTPaHEHUsI TEHUITABUPYCOB 32
MIpeIesbl MPUBBIYHBIX X03sieB. [lpu aHamuse BUpPO-
Ma JieTyuux Mbimeil B Kazaxcrane npeacraButenu
Henipavirus He BbISIBJICHBI.

DuJI0BHPYCHI

CewmeiictBo Filoviridae Ha3BaHO Tak 3a c4ér
CBOCOOPa3HON HHUTEBUIHOW CTPYKTYPBI BUPYCOB
[104]. I'enom ¢umoBupycoB coctout u3 19 T..H.,
JKCIPECCUPYIOIINX HYKJICONPOTEHH, TJIMKOIIPOTE-
nH, PHK-3aBucumyro PHK-nonumepasy u crpyk-
TypHble Oenku [105]. dunoBupyCch NpeACTaBISIOT
€000l 300HO3HBIC MATOTEHBI, KOTOPHIE MOI'YT BBI-
3bIBaTh CepbE3HbIE OO0JIE3HM y JIoed. DnuaeMus
Bupyca D0ona B 3anagHoil Adpuke, BOEpBbIC BbI-
siBjieHHas B Havdase 2014 roja, nmog4epKkuBaeT ornac-
HOCTb, KOTOPYIO HECYT 3TH CMEpTeNbHbIE BUPYCHI.
JlanHoe ceMeHCTBO MPHUHATO pasfesTh Ha D0oma-
BUpYCH 1 MapOypreupycs [106], reHOM KOTOPBIX
pasnuuaetcst Ha 50% [107]. DBomonus ¢GuioBu-
pYCOB, MPOTEKAOIAsl HAa MPOTSHKEHUN MUIIMOHOB
JIeT, IPOXOAMIa MapajIesIbHO 3BOJIIOLUYI MIIEKOIIH-
taroux [108]. O0 3TOM CBUIETENBCTBYET HATMYHUE
MHOTOUYHUCIIEHHBIX 3HJIOTE€HHBIX BCTABOK BUPYCHBIX
[I0CJIEJOBATENIbHOCTEH B T€HOME MJICKOIIUTAIOLINX
[109]. OcHoBHBIMU pe3epByapaMu 300JIABUPYCOB
CUMTAIOTCSl JIETyYue MBI BHAOB Hypsignathus
monstrosus, Epomops franqueti n Myonycteris
torquata [110]. Teoputo o nepepade UHPEKIUU OT
JIETyYUX MBIIIEH K JIIOJSIM U IPYTUM MIICKOTIHTAIO-
IIMM MOJAKPEIUISieT HaJuuue aHTUTeN K (PUIOBHPY-
caM y pykokpsuiblx @wnnnuH, Kuras, banrnane-
ma [111]. Bupyc D60mb1 Beiaensiercs: u3 dexanuit
JETY4YHX MBIIIeH, a BUpyCc MapOypr M30IupyeTcs
W3 TKaHEH CITyCTsl HeJINIO TI0cie MHPHUIIMPOBAHNS,

HO HE (UKCUPYETCS HU B MOYE, HU B (heKaIUIX Jie-
Tyaux Mblmei [112].

CoBpeMeHHBIE HCCIEOBAHNS TaKXKe COCPEIo-
TOYEHbI HA UMMYHHOM OTBETE JIETYYMX MBIIICH Ha
(unoBupycHyro uHdpexuo. Jleryune Mpimm 0bma-
JAI0T YHHUKAJIbHOW MMMYHHOW CHUCTEMOM, KOTOpas
MO3BOJISIET MM IEPEHOCUTHh BUPYCHbIC WHQEKIHUN
0e3 pasButus TsokEnon 6omnesnn [113]. XoTs camu
JIeTy4Yue MBIIIU He BOCTIPUMMYHBEI K J001a- 1 Map-
Oypraupycam, OHH OJBEPKEHBI HH(PEKINHN BHpyCa
Jlmouy (Lloviu) poga Cuevovirus. OH ObI1 0OHa-
pyxeH B Mcnianuu B 2002 r. BO BpeMsi MacCOBOM T'u-
oenu Minopterus schreibersii [114]. I'enom Lloviu
otnu4aercs ot Marburgvirus Ha 57,3-57,7%, B TO
BpeMs Kak oT Ebolavirus na 51,8-52,6% [115].

@OuI0BUPYCHI BBI3BIBAIOT TSDKENYIO FeMOppari-
YEeCKYI0 JIMXOPAJKY, dHIeQaluT U Ipyrue uHpek-
uu [116]. Kpynueiimmast Bembika Bupyca 2007a
npouszouuia B 2014 rony B Adpuke, Torna cMepT-
HOCTB cocTaBmiia 25-90%, cpeHsis e JIeTaTbHOCTh
cocrasisier 50% [117]. 300H03HbIC HHPEKIIUU BU-
pycoB Filoviridae BO3HUKAIOT PU €TUHIYHOM BHE-
JIPEHUU TIATOT€HA B TOMYJSIIHIO JIIOJIEH, T/Ie MpH
nepejiaye CpeAu JIIOJeH WIM MPUMATOB OT OJHON
0CcO0M K JIpyrod OH MPHOOpETaeT BHICOKOE TeHETH-
geckoe pasHooOpaszue [118]. Hampumep, KpbutaHb!
CIIy’)KaT pe3epByapoM (MUIIOBHPYCHOW WH(EKIINH,
KOTOpasi mepeaaéTcsl yepe3 MpsIMOM KOHTAKT, I0-
JIOBOM KOHTAKT WX YKYChI. JIFOIM U HEUEIOBEKOO-
OpaszHble MPUMAaTBl MOTYT 3apa3uThCs, YIOTPEOIsis
B MUIIy 3apaXEHHBIE BUPYCOM (QPYKTBHI WIH MpU
MIPSIMOM KOHTaKTE C pe3epBYapHBIMH XO35€BaMHU.
OTH BUpYCHI 00J1aJal0T BBICOKOW JIETaIbHOCTHIO U
MOTYT OBITH PACIPOCTPAHEHbI YEPe3 adpo30JH, UYTO
JIeJaeT WX TOTEHIMATbHBIMUA KaHIUAATaMU IS
OMOTEpPPOPUCTUUECKUX aTaK. OTO MOJYCPKHBACT
HEOOXOIUMOCTb CTPOTUX Mep OM00e30MacHOCTH U
MEXITyHApOIHOTO COTPYTHUYECTBA [T IPEI0TBpa-
HICHUS MCIIOJIb30BaHUs (PUIOBUPYCOB B 3J0HAMeE-
PEHHBIX LEJSIX.

B cocras pona Ebolavirus BXoasaT 20051aBUPYCHI
3aiipa, Cynana (1976), Pectona (1989), neca Tan
B Kor-n’UByape (1994) u BynauOymxuo (2007)
[119]. MapOypreupycsl NpeICTaBICHbl JIAIIL O/l
HUM BUAOM — Marburgvirus marburgvirus [120].
[lepBeIii Bupyc, oOHapyx)eHHBI B 1967 rony, oT-
HocwIics K MapOypraupycaMm. B cBoto ouepens 300-
naBUpycHl 3asBuau o cede B 1976 rony B Cynane
[121].

B wuccnenoBannm, mMOCBSIMIEHHOMY OIEHKE Tie-
penadn BUpyca OT JISTYYHX MBIIIEH, yKa3zaHo, 4To
Buabl Hypsignathus monstrosus, Epomops franqueti
u Myonycteris torquata MOTYT OBITb HOCHTEISIMH
3TUX BUPYCOB 0e3 MposiBiIeHHus cumnrTomoB. Of-
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HAaKO, TUIOTE3a JIUIIb KOCBEHHO IOATBEP)KIAECTCA
CEPOJIOTHICCKUMH HccliemoBanusaMu [122]. lokaza-
TeNbCTBA TOTO, YTO JIETYYHE MBI — Pe3epByapsl
BUpyca D0oiia, B HacTOsIIEE BpeMs OCHOBAaHBI Ha
ceposoruu 1 Hannunu PHK Bupyca B TKaHSIX U ChI-
BOPOTKaX JIETYYHX MbIlIel B AQpuke, Tak U B A3UU
[123]. ITpu ananm3e BupoMa JeTyunx Moimel B Ka-
3axcTaHe npeacTaBuTeu Filoviridae He BHIIBICHBI.

JluccaBupycol

CymectByer 17 oduIMaIbHO 3aperucTpupo-
BaHHBIX BHJIOB poja Lyssavirus, OTHOCAIIUXCA K
ceMelcTBY Rhabdoviridae, xoTopble pa3ziesieHbl Ha
JIB€ OCHOBHEIE (mutorpyris [ 124]: mepBast BKIIto4a-
et reHotunsl 1 u 47, Bropas — 2 u 3 [125]. Taxxe
BBIICJISIIOT TPETbI0 (WIIOTPYIITY, BKIIOYAIOLIYIO
Bupychl Uxoma (IKOV) u Jlneiina (LLEBV) [126].
JIro60mBITHO, YTO MPAKTUYECKH BCE JHCCABUPYCHI
CBSI3aHBI C JeTy4UMHU MbImamu [127]. Jlume Bupyc
RABV BblaensieTcst U3 TaHHOH TaKCOHOMHYECKOM
IPYIIIBI, PACTIPOCTPAHSSICH CPe OOJBIIOTO CIICK-
Tpa BHJI0B-X0351€B-pe3epByapoB [128], u Tonbko OH
obu1 oOHapyxeH B HoBom Cgete [129]. Jluccasu-
pYyChl BBI3BIBAIOT KIMHUYECKOE OEMIEHCTBO, MpH-
BOJSIIEE K CTONPOLEHTHBIM JIETAIBHBIM HCXOAaM
[130], u BupycHsIit 2rIIedanuT [131]. OgHaKko cTo-
UT YYUTHIBATh, YTO MJICKOMUTAIOUIMM OT JIETyYUX
MBILICH JaHHBIE MATOTCHBI MEPEJAOTCs HEYacTo
[132]. Hu3kas BepoSITHOCTH CBs3aHA C TEM, YTO
muimb 1% 0T BCeX CYIIECTBYIOMIMX PYKOKPBUIBIX
(37 BunoB Vespertilionidae) ciocoOHBI NiepeaaBaTh
Bupyc npyrum Buaam [ 133]. Ilpu aTom mccaBupyc-
HbIe MH(EKIINHU TTePEHOCST: KYHHUIIBI, OBIIbI, KOIIKH,
co0aku, MaHTYCThI, Jiomnaau u aroau [ 134]. 13 Bcex
BBIJIETICHHBIX JINCCABUPYCOB TOJIHKO BUPYCHI MOKO-
na ¥ VIkoMa He M30JIMPOBaHBl OT JIETYYUX MBIIIEH
[135].

[Tocnenane pa®OTH MOKA3BIBAIOT, YTO PA3HOO-
Opasue JMCCAaBUPYCOB TPOJOJKACT PACHIUPSITHCS,
U HOBBIC BHJbI BUPYCOB AKTHUBHO BBISBIISIOTCS B
MOMYJISIAAX PYKOKPBUTBIX. Hampumep, HemaBHEE
WCCIIEIOBAHNS BBIIBWJIM HOBBIA BHJ| JIMCCaBUpyca
y JUIMHHOTAJIOro HeTomslpst (Myotis capaccinii) B
CroBeHNHN, KOTOPBIH OTHOCHTCS K TIEPBOM (HHIIO-
IpymIe ¥ TECHO CBA3aH C BUPyCaMH, paHee OoOHa-
pyxxennsiMu B EBpomne [136]. Kpome Toro, aBcTpa-
TUUCKUIN nHccaBupyc Jerydnx wmbimei (ABLV),
BBISIBIICHHBI B ABCTpaJIUM, MOKa3bIBAET, YTO ITOT
BUPYC CIIOCOOCH MOpa)kaTh HE TOIBKO JIETYYHX MBbI-
el U JII0AEH, HO U IPYTUX MJICKOIUTAOLIUX, Ta-
KHX Kak JIOIIa H.

C 1996 o 2013 rona B ABctpanuu ot Jluccasu-
pyca aBCTpalnuiicKux JieTy4unx mbieit (ABLV), pa-
Hee MHQUIUPYFOIIETo JIUIIb JF0ICH U PYKOKPBIIBIX,
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Takoke nocrpananu u gomaau [137]. MexBunosas
nepeaada BUpyca OT JETYYUX MBIIIEH MPOUCXOIHT
MIPEUMYIIECTBEHHO TOCPEACTBOM YKycoB [138],
BHYTPUBHUIOBAs Tiepeada MPOXOIUT Yepe3 CIIIOHY,
a Takke BHYTpHYyTpoOHO OT MmaTepu rmiony [139].
Takxe, HETaBHUE CITydad 3apa)KeHHs JIOAEH JIC-
caBupycamu B JlanbHeBOCTOUHOM pernoHe Poccun
MOTYEPKHUBAIOT PUCK MEXBHIOBOW Mepeiadr BUPY-
ca, 0COOCHHO B KOHTEKCTE OTCYTCTBHS BAaKIIMH WU
MOCTKOHTAKTHOW TMPO(HUIAKTUKU ISl HEKOTOPBIX
HOBBIX MITaMMOB JrccaBupycoB [140]. ITomoOHbIe
CIy4yau TIOTYCPKUBAIOT BaKHOCTH MPOBEACHUS MO-
HUTOPUHTA BUPOMA JIETYYHUX MBIIICH JIJIS Ty4IIero
MMOHWMAaHUS JBOJIONMH W PACIPOCTPAHEHUS JTUX
BUPYCOB. BUPYyCOJIOrMY4eCKUl CKPUHUHI JIETy4YHX
Mmblmei Kazaxcrana no3Bonun BeisiBuTh PHK Bu-
pyca OemenctBa — B 27 (7,74%) obpasmax mery-
9uX MBbIIeH u3 uccienoBanubix 1149 (393 maska
u3 poTornoTku, 349 obOpasuoB mosra, 407 ryaHo).
OO0pa3upl ObUTH COOpaHBI y YETHIPEX BUIOB JIETY-
yux mbltiei (Vespertilio murinus, Nyctalus noctula,
Mpyotis blythii, Eptesicus serotinus) B JeBsSITH peTH-
onax [70].

D1aBUBHPYCHI

Bupyc Jlenre

Ot nndexun BUpyca JeHre Kakaplii roj cTpa-
nmaert ot 100 o 400 MUIIIMOHOB JIFOJIEH B OOJIEe YeEM
B 100 cTpanax mupa [141]. MadumupoBanmne nato-
T€HOM BBI3bIBACT TOIIHOTY, TEMIeEpaTypy, rOJIOB-
HYI0 00JTb, )KaXLy, ChIIlb, TJUXOPAJKY, PBOTY, OOJb B
KOCTSIX, CyCTaBax, MBIIIIIAX, )KABOTE U TIIa3ax, TaK-
e MOTYT ITOCTPaaaTh TUM(ATHIECKUE Y3IIbI U KPO-
BEHOCHBIE COCY/BI, @ B TSOKEIBIX CiIydasx 0oJie3Hb
MOJKET IIPUBECTH K JIeTallbHOMY Hcxoy [142].

Bupyc J[lenre (DENV) otHocuTcs K poay
Flavivirus cemeiictsa Flaviviridae [143]. 'eHoM Bu-
pyca coctout u3 10,7 T.I.H. U KOAUPYET TPU CTPYK-
TYPHBIX U CeMb HECTPYKTYpHBIX OenkoB [144]. [lo
2013 roga BBIAENSAIN YETBIPE OCHOBHBIX CEPOTHIA
BHUpyca JleHre; n30JMpoBaHHbIA B Manaiizuu nsarbii
CepOTUN OTIMYaeTCsl OoJiee BHICOKOW BUPYJICHTHO-
cThio [145]. lnsa Bcex CepOTHIIOB XapaKTepHBI /1BA
[UKJIa TIepejadn BUpyca: CHIIbBATHYECKHHA U Yello-
BeuecKkuil. B ciiyyae ¢ nociielHUM €JUHCTBEHHBIM
XO035IMHOM BHpYyCa CUMTAETCs uenoBek [146].

OcCHOBHBIE TEPEeHOCUYHKH BHpyca JleHre — Ko-
Mapbl pojia Aedes, neTy4ne MBIIIN K€ CUUTAIOTCA
MPOMEKYTOUHBIMU pe3epByapaMH B JKU3HEHHOM
nukie Bupyca [147]. Oto moakperisieTcs pakToM
0o0OHapyKeHHUs CIeU(PUUECKIX aHTUTE K BUPYCY B
CBIBOPOTKax JieTyunux Mbiiei [148]. B To ke Bpe-
Ms1, TIOTEHIMAIbHAS Tiepeaada BUpyca OT JIFoJeH K
JIETYYMM MBIIIAM BEPOSTHEE BCEro OCTaBIIAET I1O0-
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CIIETHUX KaK TYNUKOBBIX X03s1€B [149]. Bupyc [len-
re TIEPEeHOCAT JIeTydne MBI ponoB Desmodus,
Artibeus, Molossus, Natalus, Anoura, Uroderma
[150]. Kpome neTyuux Mbllield aHTUTENa BUPYCY
Jlenre OBLIM HaWACHBI Y OpPOHEHOCIIEB, TUKOOpa-
30B, OTIOCCYMOB, PA3JIMYHBIX TPHI3YHOB U CYMYaThIX

[151, 152].

Bupyc snnedannra nomaneii (EEV)

EEV — mpencrasutens pona Alphavirus ce-
MmeiictBa Togaviridae n TpEx BUIOB (hIaBUBHPYCOB
cemeiictBa Flaviviridae [153]. IlepBble ciay4yan uH-
(heKIIMU MPOU3OIILIH B MOMYJISIHIX Jomaaei B 30-x
rogax XIX B. [154], y uenoBeka ke BUPYC BIEpBbIC
3aperucTpUpoOBaH B MEpPBOM MOJIOBMHE XX Beka
[155]. TakcoHOMHYECKH pa3esIOT YH300THUECKHE
1 STIU300THYECKHE MTaMMBI [ 156].

3a0oreBaHue, BbI3BAHHOE BUPYCOM, BBI3BIBAET
JTUXOpajKy, O0JM B TOJOBE, I1a3aX WM TOSCHUIIE,
TOIITHOTY, PBOTY, AWAPEI0, CYJOPOTH W TeMHIMape-
361 [157]. CMepTHOCTD y JO/IeH COCTaBIIsIET MEHBb-
e 1% [158]; mpu TOM, 4TO JHOAM OCTAIOTCS JIUIIb
MPOMEXKYTOUHBIM XO3SWHOM sl Bupyca [159]. ¥V
OepeMeHHBIX JKeHIIWH, WH(puuupoBaHHbXx EEV,
BO3HUKAET PHCK Je(PEKTOB y HOBOPOXKIEHHBIX,
MepTBOpOXKIeHHH, aboproB [160]. DHmedamut
Jomaneld UUPKyJIupyeT npeumyiiecTBeHHO B Ce-
BepHOU u KOxxHOI AMmepuke, HO paclpocTpaHCHUE
WH(PEKINH BO3MOXHO U B JIPYTHX PErHOHAX MUpA:
JIOWIa/IM TTOABEPratoTCsl PUCKY BO BpeMsl MEKIyHa-
pomHBIX copeBHOBaHmil [161]. Bupyc sHiedanura
JIoIIaIei MpUIEpAKUBACTCS TOJOBOM MOJIENIN CE30H-
HOH min yctoiunBoil mepenaun [162]. CuMOITOMEI
0O0JIe3HN BKJIFOYAIOT BSJIOCTh, JIMXOPAJIKY, TaXH-
KapJMI0 ¥ CEpOKOHBEPCHIO. 3a4acTyio B CIydasx
WHQHUIMPOBAHUS BUPYC SHIEaTUTa TPUBOIUT K
CMEpTH >KUBOTHOTO [163].

W3 ceBepoaMepuKaHCKOTO BapuaHTa BHUpYyca
nomaguaoro sHuedanmuta (EEEV) Obu1 BblmeneH
otnenbHblid Bua auami 11, 111 u IV, xotopsrit Obu1
Ha3zBaH BHUpycoM Manapuara (MADV). Jlanubiid
BHPYC HE CUMTAJICSA MATOTeHHBIM JUIS YeloBeKa 0
Benbiiky B [laname B 2010 romy [164].

[IporieHT neTaibHBIX HCXOMOB y 3apayKEHHBIX
mommaneit cocrapisier 80-90% [165]. 3aboneBanue
COMPOBOXK/AJIOCH CYJOpPOraMH, TIOTEPEeH CO3HAHUS
[166].

I'enom Bupyca sHIEDaNMTa I0MIaaeiH KOAUpyeT
YeThIpe HeCTPYKTYPHBIX U MATh CTPYKTYPHBIX Oe-
KoB [167]. OcHOBHEIE pe3epByaphl BUPYyCa — IPhI3Y-
HbI U KOMapsbl [ 168], HO OBLIO TaK)Ke BBISBICHO, YTO
JIETYYHE MBI MOTYT OBITh HOCUTEISIMU JIAaHHOTO
nmatoreHa [169]. IlepeHocsAT maToreH TakWe POJBI
PYKOKpBUTBIX Kak: Artibeus, Vampyrops, Carollia,

Sturnira, Glossophaga [150]. MexBuoBas, Takxe,
KaK ¥ BHYTPUBHUJIOBAs mepeaada HHPEKIUU mpoXo-
JIUT TIOCPEICTBOM a’pO30JieH, MPEeIMETOB, KOHTa-
MUHUPOBAaHHBIX MATOTCHAMHM, a TAKXKE uepe3 Ips-
Mol koHTakT [170]. IIpu aHanu3e BUpoMa JIETyUHX
MmeIrel B Kazaxcrane npencrasurenu Flaviviridae
HE BBISIBJICHBL.

Jpyrue cemeiicTBa BUPYCOB JIeTYYHMX MbILIeil

Bupycsl cemeiictBa Adenoviridae ot netydnx
BriepBBIe OBLIM BBIIEIeHBI B 2006 T. oT Pteropus
dasymallus n Pteropus pipistrellus. Jlanee B Ku-
Tae, Benrpun u I'epMaHun ObUIO BBIJEIEHO emIé
29 HOBBIX IITAMMOB aJicHOBUpPYCcOB [171]. AneHo-
Bupychl (AdV) — 06e3000104HBIC JBYXIICTIOUHBIE
JHK-Bupycsl ¢ pa3smepom reHoma ot 30 mo 36
T.I.H., Y HEKOTOPbIX BUAOB A0 45 T.m.H. [172]. B
3aBHCUMOCTH OT HOCHUTEIS aJicHOBHpYCHast HH(]EK-
LUsl BBI3BIBAET pPECIUPATOPHBIE, TJIa3HbIE U KEIly-
JIOYHO-KHUITIeUHbIe 3a0omeBanus [172]. HoBblil BHI
aJICHOBHPYCOB JIETYYHX MBIIICH HJICHTU(DUITUPOBAH
B Kazaxcrane y Buna Myotis blythii B 105KHOM peru-
oHe [70]. PacueT MAEHTUYHOCTH aMHUHOKHUCIOTHBIX
MoCJIeI0BaTeIbHOCTEN TeHa TeKCOHA HOBOTO Kazax-
CTaHCKOI'0 aJIEHOBHUPYCA OT JIETyuel MBIIIH IOKa3all
MakcHMabHyI0 uaeHTnaHocTs 70,00% ¢ macrane-
HoBupycamu E u H netyuux msimei.

Astroviridae — 3T0 ceMeWcTBO HEOONBIINX OA-
HOIeTIOUeYHBIX Oe3o00moueunsix  PHK-Bupycos
C XapakTepHO MajblM TeHOMOM oT 6,17 mo 7,72
T.LH. [174]. BuepBole oHu ObTM OOHapy>KEHBI B
1975 roay BO BpeMsl BCIIBILICK KEITYJOUHO-KUIIEY-
HBIX 3a0oneBanmii y neteit [175]. Paznuuator nBa
pona actpoBupycoB: Mamastrovirus n Avastrovirus
[176]. B OonmpmmHCTBE ciy4aeB acTPOBUPYCHBIE
UHQEKINU MPOTEKAIOT OECCUMITOMHO, HO CIO-
COOHBI BBI3BIBATH JHAPEI0 M racTpodHTepuT [177],
y JETy4nX MBIIIEH BUPYC CUMITOMOB U TIPOSBIIE-
HUH 3a0oneBanus He BeI3bIBacT [178]. HecmoTps Ha
9TO, B MOMYJIALUAX JIETYUYHUX MBIIIEH acTPOBUPYCHI
BCTPEYAIOTCA C BBICOKOM vacToTtou [179], omHako
BBIJICJISIFOTCS JIMIIb YaCTUYHBIE IOCIEA0BATEIbHO-
ctu reHoMa [180]. [Toka uto He ObLTO 3adUKCUPO-
BaHO HU OJTHOTO CITyd4as Tiepejadn aCTPOBUPYCOB OT
JIETY4YUX MBI, 9TO TOBOPUT 00 MX BUOCIIEIH-
(uaHOCTH, HO HE OCBOOOXKIAET OT PUCKOB BO3HHUK-
HOBEHHUS HOBBIX 300HO3HBIX (hopM [181].

PotaBupycsl cemeiictBa Reoviridae — nByxie-
noueynsle PHK-BHpyCBI, réHOM KOTOpPBIX COCTOUT
n3 6 CTPYKTypHBIX BHpYCHBIX OenkoB (VP1-VP4,
VP6 u VP7) u 6 necTpykTypHBIX OenkoB. [laToren
BBI3BIBAET JUAPEI0 Y MOJOJHIKA MIIEKOMUTAIOINX
u nrul [182]. TakcoHOMUYECKH pa3esitoT BOCEMb
rpynn potaBupycoB (oT A jo H), getsipe u3 HUX
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(RVA, RVB, RVC u RVH) uapumupyot mojei.
Takske, Kak U B Cllydae ¢ aCTpOBUPYCaMHU, IPU3HAKU
poTaBUpyCHOW WHQEKIMH y JIETYYUX MBIIIEH OT-
cyrctByroT [183]. B 2007 rony B Maunaiizun Obu1
WICHTU(UIINPOBAH HOBBIN BHpYC «Menakay, KOTo-
pBIH OBLT CBSI3aH C OCTPHIM PECIIMPATOPHBIM 3a00-
JICBaHUEM Y 4elIOBeKa. DTOT BUPYC MMEET OJHM3KOoe
TeHETUYECKOE POJICTBO C BHpPYCaMH, OOHApYKEeH-
HBIMU Y JIETy4MX MbIIIEH; BUpychl rpymnmnsl RVH y
JIOZIEH M JIETYYMX MBIIICH UMEIOT (uiioreHeTnde-
CKO€ CXOJICTBO, YTO PACKPBIBAET UX 300HO3HBIHI MO-
teH1uan [184]. PeoBupychl 1 acTpOBUPYCHI B BUPO-
Me JeTyunx Mbimei Kazaxcrana Ha ceronHAIIHUN
JICHb HE BBISIBJICHBI.

K cewmeiictBy Herpesviridae otHOcATCS TOJ-
cemelictBa Alpha-, Beta- n Gammaherpesvirinae,
BKTIOJaromte B ceOs 13 pomos u 118 Bumos [185].
I'epniecBupycam xapakrepHa JIHK-umens pnunoi
120-240 T.m.H., coaepxarast 70-170 renos, konu-
pyromux 43 KoHCEHCYCHbIX Oenka. Bupychl rep-
reca, IUPOKO PacpOCTPAHEHbI CPEIN PA3IUIHBIX
BUJIOB PYKOKPBIJIBIX [0 BCEMY MHUPY, OHH OBLTH 00-
Hapy»XeHbl y 75 BHJIOB JIETYy4nX MbIei B Adpuke,
Asun, Amepuke, Okeannu [186]. OHE cTOCOOHBI
BBI3BIBATh 3a00JICBAaHUS, TAaKWE KAaK TCHUTAIBHBIC
nH(DEKINN U KOKHBIE 3a00JIeBaHUS Y JIETYYHX MBbI-
e, XoTs 4acTo MpoTekaroT deccumnTomHo. [lpu
3TOM 00J1aJ]af0T BBICOKUM YPOBHEM I'€HETHUECKOT'O
pa3zHoo0pasus u 00HAPYKUBAIOTCA Y MHOTHX MIIe-
kormraomux. B Kazaxcrane Ttaxxe 0OHapy>KEHO
MIPUCYTCTBHE 3TOTO CEMEHCTBA B 00pa3lax oT JeTy-
YUX MBIIIEH (JaHHBIE HE OITyOJIMKOBAHBI).

Bupycs! netyunx mbimeii Kazaxcrana

B Kaszaxcrane B mocienHne Toabl HcCel0Ba-
HUS BHUPYCOB JIETYYHX MBbIIIEH IMOCTENEHHO pa3-
BHUBaroTcA. Kak BUIHO, U3 BCEX BBIIICYNOMSAHYTHIX
ceMelcTB BUpycoB B KazaxcraHe OT JETy4UX Mbl-
11ei BBISIBIEHBI KOpOHaBUPYCHI [172] n anenoBupy-
col [174] B I0)KHBIX U CEBEPHBIX palloHaX CTpaHBI,
a Taxke Bupyc OemeHcTBa RabV Ha ceBepe, rore u
3amaje. [loMumo HUX OOHAPYKEHBI BUPYCHI TepIie-
ca JISTY4YMX MbIel (HeomyOIMKOBaHHbIEC TaHHbIC),
KOTOPbIE MPEAIOI0KHUTEIBHO TAKKE SBIISIIOTCS HO-
BBIM BUJIOM il HayKd. ClieyeT OTMETHTD, UTO BCE
OoOHapy>XCHHBIE CEMEHCTBAa BUPYCOB JIETYYHUX MbI-

el BBISBICHBI OT KIIMHUYECKH 3I0POBBIX 0COOCH
¥ BO3MOXKHOCTh WX TEpeIadd YeJOBEKY SBISACTCS
MpeaMeToM Oy IyIINX UCCIIeJOBAHHH.

OcoOblii HWHTEpEC TMPEACTaBISIET PETPOCIICK-
TUBHOE UCCIleZloBaHue BUpyca Y3yH-arad (UZAV—
Uzun-Agach virus) (Bunyaviridae, Nairovirus),
n3zonuposanHoro B Kazaxcrane B 1977 r. ot ocTpo-
yxoit HouHutwsl (Myotis blythii) [187]. CemelicTBO
OYHBSIBUPYCOB SIBJIICTCSI OMACHBIM MATOTCHOM 4Ye-
JIOBEKa Y )KUBOTHBIX. BOJIBIIMHCTBO BUPYCOB POJIOB
Orthobunyavirus, Phlebovirus, Nairovirus sBIsOT-
csi apOOBHpYCaMH, TO €CTh IEPENAIOTCS BOCIIPH-
MMYHBBIM ITO3BOHOYHBIM XO03si€BaM TIOCPEJICTBOM
KPOBOCOCYIIMX YJIEHHUCTOHOTHX, BBI3BIBAS y HUX
reMOpparuyecKue JUX0paIKu.

B Kka3aXxcTaHCKMX HCCJICIOBAaHHSIX BUPYCHI
rpunmna A y JeTyuuX MbIIei He 0OHapy>KeHBI, HO
y ITHUI] CEMEWCTBA YTHUHBIX BBISBJICH BUPYC IpHUIIA
A noaruma H19 [188], koTopelii mo mocieaoBa-
TEJIHHOCTH TeMAarrfIOTHHIHA SBISETCS OJM3KUM K
noxruny H9 ot neryuunx meieit [189], paccmarpu-
BaeMbIii KaK MOTCHIUAIIGHBIA ISl TTOCIICYFONIUX
mangemuii [190].

VYuuteiBas pa3HOOOpa3He BUOB JICTYYHUX MbI-
et B KazaxcraHe v HEIOCTaTOYHOE M3YYCHHE UX
BHPYCHOTO COCTaBa, CYIIECTBYET IMOTEHIIMAN IS
OTKDBITHSI HOBBIX, paHEe HEU3BECTHBIX BUPYCOB,
KOTOPBIC MOTYT MPEJCTABIIATh YIPO3y KaK JUJIS KH-
BOTHBIX, TaK M JUIS JFOICH.

Takum 00pa3oM, PYKOKPBLIbIE UIPAIOT BaX-
HYIO pOJIb B 3BOJIIOI[UU BHPYCOB, UYTO CKa3bIBa-
€TCS Ha CIIOCOOHOCTH MOCIEeTHUX OOXOJUTH WM-
MYHHYIO 3aniuTy. Ha mupokoe pacrnpoctpaHeHue
BHPYCHOH WH(MEKIUU BIUSCT BBICOKAs aJalTHB-
HOCTh KO BHEITHUM (haKTOpaM CpeIabl OOWUTaHUS,
a Tak)ke MX IHUPOKUH criekTp pauuoHa. B Kazax-
cTaHe BeNETCSA WCCIEeJ0OBaHUE BHPYCOB JIETYYHX
MBIIIEH, YTO BHECET CYLUECTBEHHBINM BKJIAA IS
pacuIMpeHus HAIIUX MPEACTaBICHUN O MOTCHIIHU-
aTbHBIX yTPO3aX, UCXOMSAIIUX M3 3TOTO MPUPOJI-
HOTO pe3epByapa.
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ABTOPAAP YLUIH AKTTAPAT

«KazYV xabapibIchl. DKOJIOT U CePHSCH KypHAIBI 1992 xbIIbI KypbutFaH. XKy pHaIbIH KYPBLITAHIIBICH )KOHE IIBIFAPYIIBICHI
on-Dapabu ateiniarel Kazak yiaTThIK yHUBEpcHTETI 00BN Ta0bLIa 6!, JKypHAIIBIH )KOFaphl OKY OPHBI KOPCETLITeH MYKa0achl MeH
TUTYIJIBIK Tapakrapsl, MbFeIc aepekTepi, ISSN, eISSN, penakuusuibik amka Kypambl, peIakIHsUIBIK, CasicaThl, KapHsIaHBIMIIBIK
ITHKACHI )KOHE BeO-CailThI Oap.

KypHai sxblabIHa 4 peT LIBbIFApbUIAJbL.

XKypHan aBTOpIapIbIH KapUsUIaHBIMAAPBIHBIH AKIIApaTThIK, allbIKTHIFBI JKOHE KOJI JKeTIMJUIIr casicaTblHa COHKec Keleni,
MakaJjanap KypHaJJIbIH CAUThIHIA OpHANACTBIpUIa s https://bulletin-ecology.kaznu.kz yur Tisme TOMBIK MOTIH/II KOJDKETIMIUTIKTE

JKypHaaabIH MaKcaThl — SKOJIOTHS KOHE TaOWUFU PECypcTap CalachIHAAFBI aJ(BIHFBI KaTapibl 3epTTeyNep/liH HOTIKeIepi
MEH JKaH-)KaKThl KOPCETUIIMIH KaMTaMachl3 eTy. JKypHail SKOJOTHSUIBIK IpobiemManap MeH KOpIIaFaH OpTaHbl KOpPFayFa FBUIBIMU
KBI3BIFYIIBUIBIK TAHBITATHIH FBUIBIMU KBI3METKEpIIepre, OKBITYIIbUIapFa, JOKTOPAHTTAp MEH TYpJi MaMaHIBIKTaFbl CTYJICHTTEpre
apHaJIFaH.

Kypnaa minaerrepi:

e DKOJIOTHS )KOHE KOPIIIaFaH OpTaHbl KOpFay OoiibIHIIA QyHIaMEHTA I )KOHE KOJIaHOAIbI FEUTBIMHBIH TYPJIi caaiapbiH-
Jla MaHBI3/IbI MOHTE H€ JKaHa FhUIBIMH HOTIKEIICP/Ii JKapusiiay.

e Jluccepranusiapasl KOpFayFa )KOHE FRUIBIMH MaMaHIBIKTap OOWBIHIIA FRUIBIMU JIOPEKENIEp alyFa YMIiTKEp MarucTpaHT-
Tap MEH JOKTOPAHTTAP/IbIH FHUTBIMH JKYMBICTAPBIHBIH HOTIDKEIICPIH KeH JKapUsUIay/IblH alllbIKTHIFBI MEH KOJI JKETIMAUIIT OpTachiH
Kypy.

e  FhulbIMH KOFAMIACTBIKTBIH, COHNIAi-aK »ac >KOHE jkaHa OacTaraH FalbIMAAPIbIH JKYpPHAIFa JEreH TYPaKThl
KBI3BIFYIIBUTBIFBIH KAJBIITACTHIPY, OHBIH JKOJIOTHS MOCEIeIepiH 3ePTTCHTIH MaMaHaapIblH KociOM OpTachIHIa OCIM Kelle KaTKaH
KQKETTUTITH KaJbIITACTHIPY.

XKypHan marepuangapbl 3KOJOTHs KOHE KOpIIAaFaH OPTAHBIH JIACTAHYBI CallaChIHIAFbl MPOOJIeManapiblH KEH ayKbIMBIH
KaMTHIbl. Makananap 3K0J0TUsTHbIH KeJleci TAKbIPBINTBIK 06J1iMaepi OOMbIHINA KapUsITaHA b

e OKep Typaiibl FajibIM;

Kopiaran opTaHsl JlacTay jkoHE KOPFay;

DKOJIOTHSUIBIK, OMOTEXHOJIOTHS,

AnaMm, eciMIIKTep, JKaHyapiap )KoHEe MUKPOOPTaHU3MIED SKOJIOTUSCHI;
KimuMaTThIH FanaMabIK e3repyi, Cy pecypcTapbiH 0ackapy,

By3buiran sKoKyHenepi KalambiHa KenTipy;

Kopiaran opta jxoHe Kellli-KOH;

Kananap sxoHe KIMMAaTThIH 03repyi;

DKOJIOTUSUIBIK OMJIay JKOHE a/laM3aT CTPaTeruschl.

«KazYV xabapiubICbl. DKOJOTUS CEPHSCH» JKYPHAJIBIHBIH TAKBIPHINTHIK OarbITTapblHA COWKEC KEJETIH JKOHE KOIKa30aHBI
peciMzey TanmanTapbl OOWBIHIIA KaTaH PeCiMCITEH, aBTOP/IBIH (aBTOPIAp/bIH) Ka3aK, OPbIC HEMeCce aFbUIIIBIH TUIAepiHe OyphIH
yKapusutaHOaraH MaKalaiapsl KaObuITaHa bl

«KazYV xabapuibIChl. DKOIOTHS CEPHUSICHD) JKYPHAIBI aBTOPIAPABIH FEUIBIMH JKYMBICKA KYKBIFBIH CaKTai/Ibl )kOHE JKypHaIIFa
OipiHIIi XKapusuiay KYKBIFBIH JKYMBICIIEH Oipre Oepeni, oHbl 0ip yakpitTa Creative Commons Attribution License (CC BY-NC-ND
4.0) GoBIHINA THUIICH3USIANIBI.

XKapusimay npouecinin O6apiblK KaTbICYIIBUIApHI, aran aiiTkaHna, opOip aBTOp, FBUIBIMH PENAKTOp, PEIEH3EHT, JKayarThl
xatmibl, «Ka3YV xabapiibicl. DKOJIOTHS CEPHSCHD FHUIBIMU JKYPHAJIBIHBIH PEIAKIMSIIBIK ATKACBIHBIH MYIIENepi MIHIETTI TypAe
JKapUsUIlay STHKACHIHBIH KaruJalapblH, HOpMallapbl MEH CTaHJApPTTapblH YCTaHyFa MIHAETTI. DTHKAJBIK KarugajapiIsl cakTay
FBUIBIMH JKypHAJIJIBIH CallachblH KaMTaMachl3 €Ty )KOHE CaKTay YIIIH Je, sKapHsulay IpolleciHe KaThICYIIbIIap apachblHAa CeHIMII
JKOHE KYPMETTi KapbIM-KaThIHAC KYPY YIUiH &€ MaHBI3/IbL.

MakaaHsl )Kapusiiay TeJIeMi TeK PeIaKIUsHBIH MaKalaHbIH KaObUIIaHFaH IIemimMi xabapiaMachliHaH KeHiH FaHa )Kypriziieni.
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MHOOPMALMA AA1 ABTOPOB

Kypunan «Becrunk KasHY. Cepusi sxosiormveckasy» Obut ocHOBaH B 1992 romy. YupeauTtenem W U3AaTeleM KypHaia
sBsieTcst Kazaxckuit HallMoHANBbHBINH YHUBEPCUTET HMeHH allb-Dapadu. XypHan umeet pa3paboTaHHbIE U YTBEPIKIACHHBIC 00JI0KKY
Y TUTYJIbHBIE JINCTHI C YKa3aHUEM BY3a, BEIXOAHBIE JaHHbIe HoMepa, ISSN, eISSN, cocTasa peakoieruu, pejakimoHHYIO MOJUTHKY,
MyOIMKAIMOHHYIO STHKY M BeO-callT. JKypHall BBITyCKaeTCsl IEPUOJMYHOCTRIO 4 pa3a B TOJl.

JKypHaun crnenyeT moauTHKe WHPOPMAIIMOHHOW OTKPBITOCTH M JAOCTYITHOCTH IyOJNUKAIMi aBTOPOB, CTAaThU Pa3MEIIAIOTCS Ha
caiite )ypHaia https://bulletin-ecology.kaznu.kz Ha Tpex s3bIKax B OJHOTEKCTOBOM JIOCTYTIE.

Lenn xKypHana — 00eCrieunTh BCECTOPOHHEE MPEACTABICHHUE M PE3YJIbTAThI IEPEIOBBIX UCCIICAOBAHNN B 00IACTH YKOJIOTHU U
MPUPOIHBIX pecypcoB. JKypHa nperHa3HaueH sl HayYHBIX COTPYIHHUKOB, IPEOaBaTeieii, JOKTOPAHTOB U CTYJICHTOB Pa3JInIHbIX
CHENUATBLHOCTEH, MPOSBIAIONINX HAYYHBIH HHTEPEC K 3KOJIOTMYCCKUM MPOOIeMaM U OXPaHe OKPYIKAFOIICH CPE/IbL.

3amgaun :KypHaaa:

e (Ocaelarh HOBbIC HAYYHBIC PE3YIILTATHI, HMEIOIINE CYIIIECTBCHHOE 3HAYCHUE B PA3ITHUHBIX 001aCTIX QyHIaMEHTaTbHOU 1
MPUKJIaTHON HAyKH MO YKOJIOTHU M OXPaHE OKPYKAIOIIEH Cpebl.

e CosmaBarh Cpey OTKPBITOCTH U JIOCTYITHOCTH IMUPOKOTO OCBEIICHHS PE3Y/IBTATOB HAyYHBIX PA0OT MATUCTPAHTOB U JIOK-
TOPAHTOB, MPETCHIYIONINX Ha 3AIIUTY JUCCEPTAINI U MOTYYCHUE YUCHBIX CTCIICHEH 10 HAyYHBIM CIICIIHATLHOCTSM TUCCEPTAIIOH-
HBIX COBETOB B PA3JIMYHBIX 00IACTAX IKOJIOTHH.

e  dopMupoBaTh MOCTOSHHBIA YCTOWYMBBIA MHTEPEC Y HAyYHOH OOIICCTBEHHOCTH, & TAKXKE y MOJIOJBIX U HAYMHAIOIINX
YUYEHBIX K J)KypHAIY, €r0 PacTYIIy BOCTPEOOBAHHOCTh B TIPO(ECCHOHATBHBIX KPYTraxX CHEIMATUCTOB, HCCIACTYIONIUX BOIPOCHI KO-
JIOTHH.

Marepuaiisl )KypHaia OCBEINAIOT IMUPOKHN KPYT TPoOIeM B 00JIACTH SKOJIOTHH U 3arps3HEHHs OKpyKaromiei cpensl. CTaTbu
MyOIUKYIOTCS TI0 CICAYIONINM TeMAaTHYeCKHM pa3aeiaM dKOJIOTHH:

e  Hayxka o 3emie;
3arpsi3HEHHE M OXpaHa OKPYKAIOIICH cpeibl;

DKoJioruveckast OHOTEXHOJIOTHS;

DKOJIOTHUS YeJIOBEKa, PACTCHUH, JKUBOTHBIX U MHUKPOOPTaHH3MOB;
I'moGanpHOE M3MEHEHUE KITMMaTa, YIPaBICHUE BOXHBIMU PECypCaMu,
BoccTraHoBneHNEe HApYIICHHBIX SKOCUCTEM;

Okpyxarolasi cpefia i MUTparus;

DKOJIOTUYECKOE MBIIUICHHE U CTPATEr sl YeJI0BCUCCTRA.

Jns myonmukarmyn B xypHane «Bectank KasHY. Cepust sxonornueckasy NpuHEMAIOTCS paHee He OIyOIMKOBAaHHBIE aBTOPOM
(aBTOpaMm) cTaThH Ha PYCCKOM, Ka3aXCKOM HJIH aHIJIMHCKOM SI3BIKE, KOTOPBIE COOTBETCTBYIOT TEMAaTHUECKUM HaIPaBICHMSM XKypHa-
12 1 0pOpPMIIEHBI CTPOTO TI0 TPeOOBaHMIM 0()OPMIIEHHS PYKOIINCH.

ABTOpHI cTareil xxypHana «BectHuk KasHY. Cepust sxonoruueckas» COXpaHsioT 3a co00i MpaBo aBTOpa Ha HAyYHYHO pado-
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