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Kapaeanounckuii ynueepcumem um. akaoemuka E.A. Bykemosa, Kapazanoa, Kazaxcman
*4emop ons koppecnondenyuu. abu-veronika@yandex.ru

N3 ucTopuu uccjieJOBAHUN M0 IJHTOMOJIOTMH U 3alMTE PACTEHUN
B Kaparanaunckoii o6s1actu

K 115-1eTuio bopuca Hukosaesuua MyxadeBa

bopuc Hukonaesuy Myxaues, nekaH (akynbTeTa ecTecTBO3HaHHA KaparaHJUHCKOTro MeAarorunyeckoro MH-
ctutyTa (1958-1963), 65UT HEOOBIKHOBEHHBIM YEJIOBEKOM, H300peTaTeneM, arpOHOMOM-HOBAaTOPOM, OJIEPKH-
MBIM cBonM nenoM. Eme B Hagane paboThI B CEIILCKOM XO03SHCTBE OH Hawdal KOHCTPYHPOBATh MEXaHHMUIECKHUE
YCTPOMCTBA JUIsl YCKOPSHNUS U 00JIerdeHus Ipoliecca ONbUICHIS 3epHa arpOXMMHUKAaTaMH, TIOJTyIHII ABA aBTOP-
CKUX CBHIETENHCTBA. Kak Monomoii panmonanmusatop, b.A. MyxadeB OblT y9acTHUKOM TiepBoii BeecorosHoit
CeNIbCKOX03a1icTBeHHOH BhIcTaBkH (1939). Mcropuueckue ncnbITaHus, BeIIaBIIe Ha oo 6uonoros B CCCP
B 30—40-¢ IT. MpOLUIOro Beka, OCTABWIM U B ero Ouorpaduu riyOoKHil cIed U MPOsSBHIICSA B Ka4eCTBE KOJIOC-
CaJIbHOTO TparMyeckoro Tpyna cpeau Takux sxe 200 mepenoBbix arpoHoMoB Kapmara. MyxaueB 3aHUMAJICS
ceneKIel 03uMbIX KyabTyp B Kazaxcrane. Bosrmasnsan 6opr0y ¢ capaHuoii u mansgpueil B Kaparanaunckoit
oGracTy. YCHEIHO pa3BUBAN OIBIT HOBATOPCKOH PabOTHI C CEbCKOXO3AHCTBEHHBIMI PACTCHUSAMH H Bpen-
HBIMH HaceKOMBIMH Ha noisix Llenrpansaoro Kasaxcrana. 3aHnMasch megarorndeckoit esrenbHoCThIo B Ka-
paraHANHCKOM ITIeIarOTHYeCKOM HHCTHTYTE, OH OCTAaBaJICS MPAKTUKOM U yIeHBIM, OPraHU30BaBIINM ATPOXU-
MH4ecKyIo Jaboparopuio U Kypchl MOBBIIIEHNS KBaTU(QHUKAIIMY B 00JIACTH XUMH3AIIH CETbCKOTO XO3HCTBA
JUISL arpOHOMOB U3 pa3HbIX obnactelt Kasaxcrana. ArpoOnosnornueckast craHIys (CHadana (akymabTera ecre-
crBo3nanust KapIIU n mo3xe Ouonornueckoro ¢axynbrera Kapl'V), coznannas moj ero pykoBoacTBoMm, 3a 30
JIET CBOETO CYIIECTBOBAHMS ChIrpajia BaXKHEHIITYIO pOJIb B IPOBEJCHUN METOIMUECKON, HAyYHO-00pa30BaTeb-
HO# paboThl B 00JIACTH PACTEHHEBOJICTBA, 300J0THHU, (PU3HOJIOrHH, OOTAHUKH, AEKOPATUBHOTO CaJIOBOJICTBA,
CEJIEKIIUM PACTEHUH, OXPaHbI MPUPOIBI, METEOPOIIOTHH.

Kniouesvie cnosa: 3amura paCTeHPIfI, BPCIAHBIE HACCKOMBIEC, anO6I/IOJIOTI/I‘{eCKa${ CTaHIHA, Q)aKyHLTeT €CTe-
CTBO3HaHHA KaparaHz[Hchoro NEANHCTUTYTA, KapaFaHI[I/IHCKaﬂ 00J1aCTh.

Heckonbko TToKoJIeHNH OMOIOTOB TETII0 BCIIOMUHAIOT ATPOOHOJIOTHYECKYIO CTaH-
mto 1. Kaparaunet (ABC, nepeynok TeneBuznonusbii, 1. Ne 12). JIns aux ABC Obiia He
MPOCTO y4eOHBIM KopIycoM KaparaHauHCKOTO Mearorn4eckoro HHCTUTYTa U YHUBEP-
curera, a Hactosmeit «Alma Matery. Jlomom miis 6nonoro ABC crana Garomaps 3a-
MeyaTebHBIM CIEeNUaINCTaM, OCHOBATEIISIM HAyYHBIX HAIIPABJICHUH U CO3aTeNsIM YHU-
KaJIbHOM aTMoc(ephl MPUKIAJAHBIX HCCIeJOBAHHM IO 3aIIUTE PACTCHUI, arPOXUMHUH, IH-
TOMOJIOTHH, CENEKIINH, (DU3UOIOTHN ¥ aHATOMHUH KUBOTHBIX U Ap. OJHUM U3 TaKHX JFO-
neit o1 bopuc Hukonaesny Myxaues.

bopuc Huxonaesuu Myxaues poguics 5 anpens 1907 r. B Caparose. Otelr — 3eM-
CKHIA CTAaTHCT U MaTh — YUHTEIHHHUIIA, JAJTH MAIBYNKY XOpOIIlee ToMalrHee 00pa3oBa-
Hue. B mxone bopruc MyxaueB mpOydHiICs TONBKO ISATh JIET, TAK KaK FOJOBYIO IPO-
rpaMMy OH YacTO C/laBaj 3KCTEPHOM. 3aMHTEPECOBABIINCH CEIbCKUM XO3SHCTBOM U
OKOHYHMB KPaTKOCPOUHBIe Kypchl B OpeHOypre, MyxadeB MONXyYHII JOJDKHOCTh HHCTPYKTOPA TI0 3aIUTE pac-
teHuil ['yGepHCKOTO 3emenpHOrO ympasieHus [lerpomasmoBcka. C BeCHBI 10 TMO3AHEH OCEHW MOJIOAON

Cepus «buonorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 7



B.C. ABykeHoBa

MHCTPYKTOP 110 paciyTuie u 0e310poxbio Bble3xkal B 1o IleTponaBioBckoii ryOepHHIH, OCEIIAN CelIbCOo-
BETHI, YTOOBI 00YUUTH KPECThSIH METOIaM 00pabOTKH CEMSH 3€pPHOBBIX KYJIBTYp OT 00JIe3HEH U BpeauTeneH.
Buyom x71e6HBIX 371aKOB OblIA TOJIOBHS, HAa MOCEBBI M MOCAIKH CEIbCKOXO3SMCTBEHHBIX KYJIbTYpP Hamajana
capaHua u T.1. Pabounm o0opynoBaHreM WHCTpYKTOpa Oblia OYThUIb ¢ (hOpMaNTMHOM, KOTOPBIN MPUMEHSITN
Uil 00pabOTKK CeMsIH 3€PHOBBIX KyJbTYyp ¢ KoHIa XIX B., M anmapar Ajisl CyXOro NpOTPaBIUBAHUS CEMSH
cobctBeHHOro n3ooperenns. B XX B. A 3alIUThl CeMSIH HCIIOIB30BATIKMCh Pa3IMuHbIe CPEICTBA-IIPOTPABHU-
TEJIN, U COBEPILICHCTBOBAIUCH MAIIMHBI IS ITpenoceBHOM 00padoTku cemsiH. B CCCP Obutn co31aHbl CI0XK-
HbIe ycTpoiicTBa: mpotpaButenu A.M. boprapara (1931), b.H. Myxauesa (1932), [1.H. [laBsinoBa (1934), ma-
LIMHA AJs1 MOKpOro mpoTpasnuBanus cemssH H.J1. Macnosa (1934), yausepcanbhblil mpoTpaBnuBaTens [1Y-1
ILT". JaBbimoBa [1]. OnauM u3 nepBeix bopuc HukonaeBuu mpuayMan npucnocoOieHus Uil YCKOPEHHS U
oOJerueHus mpoliecca ONbUICHHUS 3epHa arpOXMMHUKAaTaMH, BeJb BpeMs ObUIO CIIOKHOE, U B CENBCKON TIIy-
OMHKEe MHOTrO€ MPUXOIWIOCH JeflaTh CBOMMHU pyKamu. Mies MaliuHbl Al CyXOro MpOTPaBIMBAaHHUS CEMSH
Obu1a 3aperucTpupoBana jetoMm 1929 r. (puc. 1) [2].

N 25331
At srrsfy L
i “x ) G
ABTOpEK0E GBMIIETRNbETBO HA HM300PETEHHUE o
ONMUCAHUE £ wb ‘I‘ H asroperowy ceujereaversy B, H. Myxaucsa M 25331
iy Ele

MAWHHL! 18 CYXOr0 MPOTPABAMBAHUA CeMSH. MaWKWHE ANA CyX0r0 NPOTREENMBAHMA CEMAH

K apTopckomy camperensctey 6. H. Myxayeea, sasenensomy [8 wions
1929 ropa (3ase, coug, M 49433),

O Bugate ABTOPCKOTO CBHASTENBCTRE onydnnkosaro 50 anpens 1932 ropa.

TMpeanaraewoe wacbperenne kacaerca | 6an 10, cumawnii Taioke wa pany 23, wa
MAIIHE LNA CYXOTD MPOTPABAHBAHHNA ceman, | KOTOPOM MpH noMowy cnuu 11 szkpenne-

coCTOALUEH W3 KOHW4eckoro Gapafana w |
onsinuTens.

Ha cxematvuecuom weprese dur. 1
usofipamaer ocescH paspes MallMHe;
ur. 2—anji e cBOKY C YACTHUHBIM pa3-
peson; gur. 3—aetans KOpoSKM € KpbINL-
HATLIM KONECOM.

Mopnewauipe HarpaBNUEAHHIO CEMEHE,
3aCHINAIOTCS B KOPOBRY I, M3 KOTOpOH Bpa-
WAOIAKCA WHEROM 2 NOAAMOTCH B Gapa-
Gaubl onsHTEnd. Komyx whexa 2 8 pepx-
Hef wactH HMeer oxno 3 (fur, 3), & koo
poe nocrynaer onsiinrens. Mocnennwi sa-
chinaetes B kopoGry 4 C BpalAmUHMES
B HUMHER €r0 MacTH Ha Bany 22 Kpeiib-
MBTHM KOAECOM D, NOMACTH ROTOPOr® Npo-
THPAIOT OMEIHTENL YEPES [BLIGYATOR AHO 6

Kopobn 4, C nomowwio 3acicHsn 7 3a- |

KpbiBaHMEM RHPOUEK B AHE B peryaupyercs

KONHMYECTRO NOAABAEMOrO ONBUTHTENA. Ce- {
wena, Ipy6o cHewanMEe B Wiexe 2 c Onkl- |

NHTENEM, MOCTYNAKT B KOHWYECKWA, CHa-
GeuHuill fAonacramd 9 Gapadad 8, euas
wui Ha obwem co wHewom 2 Bany 23,

TNpy spaiuetmn Gopabania B cemens nepe-

cuinaotca B Apyrod  koumueckud Gapa-

HE W Bapabanst 8 W 10, Buytpn GapaGa-
Ha 10 nmeiotcs pebpa, sactapnzowme ne-
PecHINaTLCy CEMEHA, KOTOPEIE NOCAE ONb-
NeHHs NEPECHinainTcd w3 HEero B ceTuaToif
KoHycHWH Gapaban 13, ckpennensnbii ¢ 6a-
pabaitamut 8 # 10, B arom GapaGane W3-
GbITOR ONBIATENS OTCEBAETCH W NONZRAET
B HHMA Boponky 14, omiyga ewiCk-
NZETCA IO MEPE HAKOTUIEHHS OTKPHIBAMUEN
3acnonkn 15, Onenedible K HWERHBE
MANMUIKE ONBaNKTEAS CeMena M3 GapaGa-
wa 13 nocrynaor & npuemkk 16 U BBIaR-
Wt TpyBLE 17, OTHPLISBENHE NODNEPERHD.

Mpenmer usobperenns.

Mauriia ons Cyxoro npoTpaBnHBaHAS
CEMAH, COCTOSUAR HA CMECHTEALHOTO ROHH-
yeckoro GapabaMa M onbinMTEns, OTAH-
WAIUESICH TEM, Y4TO HasHAYeHHbe Lns of-
palioriit 3IEpHA CYKMM MHCEKTHCHAOM KO-
nuueckue Gapabanst 10, 12, 13 nacawens
KOaKCHaABHO Ha obwiem any 23 u cHa-
GieHbl LIHEKOM 2 [T CMELLZHUR HHCEK-
THCHOA € 3EPHOM M NORadH NOCAeAHEra
B Bapaban.

Pucynox 1. ABropckoe cauieresnsctBo Ne 25331 na uzooperenue b.H. Myxauea
«MaryHa 1 CyXoro IpoTpaBIUBaHUs CEMSIH»

A yxe B ceHTs0pe 3Toro e roga b. MyxaueB nmoaaeT 3asBKy Ha PETHCTPALMIO YCOBEPLICHCTBOBAHHOTO
Amnmnapara JJIs1 CyX0ro IpOTpaBIMBaHUs CEMSH HENPEPBIBHOIO AEHCTBU, KOTOPBIH IpeycMaTpUBall A0IO0JI-
HHUTETLHOE IMPOAYBaHUE 3epHA I cOOpa M3IUIIIKOB BelecTBa onputaTens (puc. 2) [3].

YyBCTBYSI HEOOXOJUMOCTD YTIAYOUTh 3HAHUS LIS MPOJOIKEHNs paboThl B CETILCKOM X03s1iicTBe, bopuc
Hukonaesnu B 1928 1. cTaHOBUTCS CTYAEHTOM JICHMHIPaACKUX KYPCOB HHCTPYKTOPOB M0 3aIIUTE PACTEHUI.
C 1929 1. ou ctyaeHT JIeHUHTPaACKOTO MHCTUTYTA 300JIOTHH U (DUTONATOJIOTHH. BO BpeMs paboTHI CTyIeHTa
MyxaueBa Bo Bcecolo3HOM HHCTHTYTE 3alIUThl pacTeHui I. JIeHnHrpasa ObU 3aMeueHbl €ro CIIOCOOHOCTH
K HAy4YHOI paboTe, U, Ocie NPUCYKICHNS KBATU(UKAIIMY arpoHOMa 1o 3amuTe pactennid B 1931 r., on Obin
IIPUHAT Ha JOJKHOCTH CTapIIEro HAy4HOro COTPYAHUKA. A BCKOPE B COCTaBe I'PYIIbl MOJIOJBIX JIEHUHIPaI-
CKUX Y4eHBIX MyXaueB OTIpaBIIeH AJIs OMIOJHEHUS] HAYYHO-UCCIIEA0BATENbCKUX KaAPOB B TOJIBKO OTKPBITHIN
HHCcTUTYT 6OpBOBI C BpeIUTEIAMU CeITbCKOTO X03sticTBa (T. Bnagumup). C 1931 o 1934 rr. bopuc Hukona-
€BUY paboTaeT TaM JIOLEHTOM M 3aBeAyIOIINM Kadeapoil MexaHH3aluH 3alliThl pacTeHnid. BepHyBIINCH B
r. JIeHuHrpaa, cTapiivii Hay4Hbli COTpyAHUK MyxaueB NMpuHUMaeT ydactue B KphIMCKOM 3KCHEAUINU 1O
UCTIBITAHUIO OTIPBICKUBATENCH W OMBUIMBATENeH st O0pBOBI ¢ BpEUTESIMU CaZoB, YCOBEPIIEHCTBYET KOH-
HBI TTOJIEBOM OmbLTUBaTeNb. KpoMe TOro, OH IpenoaaeT Ha BBICHIMX KypcaxX MPUKIaIHON 300JI0TUH U PUTO-
MIATOJIOTHH.
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Me 28062 K setopckomy ceunerenscray B. H. Myxayena Me 22062

EBTOPCKOE BHTETENbCTBO HA H3OGpETEHHE
+ HSgn*

ONMMUCAHHE Lie, A ©fF
ANNApaTa JAN CYXOU0 NPOTPIBAHBAHKA CEMEM. :

K awwopexouy commrreascrsy B H. Mysawess, ssasacmuoxy
17 cewvnbpn 1929 ron (sans, cang, Mo SH780).

O satsuw wmvopeaaa couperesveren ouyammosann 31 cematp 1932 russ.

Mprasarsewud annapar axa cyroro npo-[ Ilm = napowey T, oreysa no Mepe REmoe
TPANANDIA COMSH  ABARETEN Saca0wr
ey punmm Asfierann. | m )‘?

i guer. | paspes L Baawmimka oams
AMMApATE; AR GHT. Z-—ERY mpxynynpnb—. ARTEAS toMesa o AacnooTe 15 mocvymalor
€180, riges xnseSazeanEoe gume- | & fpeamm [ W sKogaue Tpyw 19, arepu
mm kopodis /3. [Ipn oNBARISDE Cosan 250- | maesee BOOGEpEsNS,

anTees oopomRoM AogAexagme omaemmo | Kauanse m. evansa’ 13 ¢ maxons-
©ENERL SACGANTCR B o | (pur. 1), ®a | g n mew naraowsau naoekocrasn 5,

KOTOPOMD DPAWMOUMMCH RaARKOM ¢ muamo- | /() 17, npomssoantca mowmsecxkoll mecToa-
ugnuncn pedpaa 2 poamorea » kxvuogsR- | neA 20 (par. 3), npaguench sa pywy 2f,
€x_cranok—wopolay ommawrean. Kowwuo: | kotopas nepesas spuuens mamAramned
i i s | w it mecTopue 221 capenaca-
#mumnol 3. Homy © 15 nany 23, wasogesy epasoun 24,

Onuanroar sacansetca m wopoley o, | comvmenmmil ¢ neoges vare 25 co crane
B Wwmued wscrw worepolt gBMracrca Tyas | xow 13
W afparun mescandl opyr o weiomen K npesnaracund waunse womer Gure
MBMME N3 M AGTATIAMH 0, HEKOBIC BROTH ! Aofarae sewTRARTOP 20 © BORAYTOOMMETH-
PRIOT ORMANTEAL NEPCI FWPSATO0 AHO 7 | TEATM KAXOTOARGO THIA AAR MOABOTG cHos
Ropoli 4 saxpusammes Dupotss 8 gne ]| ph REAMLIKOD CRMAICAR.
© mooume sacacimia & peryanpyerca ko-
ANUBETEO NOZATASMOTD OTHEARTEA,

Couena ¢ nosansse o m onsviTeses TRsRNET mAISKechpn
Sayr B0 Wakiemon mxocsoera 5 10, 11, Annam . cyzoro poTpISE e

o pox 3 i
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iyt @ cermTo mGcocTs 75, m ReRHA Haksowmsn maockoered 9 11 5 Ko-
e — AmmmcHe,
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Pucynox 2. ABropckoe cauaeresnbcTBo Ne 28062 Ha n3ooperenue b.H. Myxauea
«Arnmnapat i CyXOoro IpoTpaBIUBaHUs CEMSIH»

Bomna momurmueckux pernpeccuit 1934-1935 rr. 3aTtponyna B ocHoBHOM MockBy u JIeHMHTpanm, rae
HAYaJIHMCh apecThl B Cpele HayYHO-TEXHUYECKOW MHTEeIUMreHUuH. [10BOJOM 11 MOJIMTHUYECKOW CTaTbu U
OCYXKJCHHUS MOTJIO CTaTh 94TO yromaHo. MoJiomo# U mepcrneKTUBHBINA yaeHslid bopuc MyxadeB OblT 3aMeucH,
TIPUIHCIICH K «BparaM TPYyJI0BOTO Hapoaa» u B MapTe 1935 r. cocnan nog Ham3op OO0beAMHEHHOTO TOCYIap-
CTBEHHOTO MOJUTHYECKOTO yrpasieHus npu Cosere HapoaHsix komuccapoB CCCP B ceno Honunka (Kapa-
ranguHcKas oonacte, Kasaxcran). Hauanace npunyaurensHas «koMaHaupoBka» 1935-1938 rr. B otaeneHun
COBX03a, ynpasisiemoro Hapomasim komuccapuaroM BHyTpeHHHX aen CCCP (HKB/), u3BecTHBIM Kak HC-
MIOTHUTENb monuTHdeckux penpeccuit 1930-x rr. Ha KaparanguHCKO# CeNbCKOXO3SMCTBEHHOW ONMBITHON
cTaHuun MyxaueB paboTan arpoHOMOM HayyHoro OTxena mo 3amuTe pacTeHui, a oceHbro 1938 1. ObL 3a-
YHCIIEH M0 BOJBHOMY Haiimy 3aBemyromuM OTIENoM 3alluThl pacTeHUil. 371eCh COCIAHHBIX YYEHBIX OBLIO
MHOTO, ¥ IM J1aBaJI BO3MOXHOCTh 3aHUMAThCS HAYKOW M M300peTaTeNbCTBOM, 3aBO3HITH HEOOXOAUMYIO JIH-
TepaTypy u 000pyIOBaHHE.

JlJ1s KOHTPOJIS 3a TIOCEBaMHU M JACISTHKAMH MOKHO OBIJIO MEepeMeIIaThCsl 0 TeppUTOpuH cBoOogHO. OT
Hapognoro komuccapuara semmneaenusi CCCP moctynanu 3amanus no 6ecriepe0oifHOMY CHaOXEHHIO TpuIIe-
raromuXx 00JacTeil SNMUTHBIM MaTePHaIoM 3€pHOBBIX KynbTyp. KpoMe BbIBeleHHS 3aCyX0- U MOPO30YyCTOWYH-
BBIX COPTOB Y4E€HBIM HEOOXOAMMO OBIJIO YYUTHIBATH HEBOCTIPUMMYHMBOCTD K O0Je3HsIM U BpeautessiM. [lomy-
YeHNUE MaKCUMAaJILHOM YPOXKaHHOCTH OBLIO TECHO CBS3aHO C 3aIIUTON CEeMSH OT MH(EKIHA. Permaromntyro pois
B PO HITAKTHKE TPHOHBIX M OaKTepHaIbHBIX OOJIE3HEH UTPalid MMPOTPABINBAHNUE CEMSH, a TakKe JIe3nH]eK-
LS IOYBBI, 00e33apaknBaHUe 3ePHOXpAaHIIHNIL. B 3T0 Bpems MyxaueB pyKoBOIMI TEPMHUUECKIM IPOTPaB-
JTUBaHUEM CEMSH CyNep-3JUTHOHN MIIEHUIIB! OT CIIOP MBUTFHON TOJIOBHU, MTOATOTABIMBAs UX JIJIS TIOCeBa B 00-
nactu. M3o0peTarenpckas JKUIKa TTO3BOJIIIIA €My MTepeoOopya0BaTh KOpMO3aTapHUK B TAPOBOH KOTEI, U Ce-
MeHa 00pabaThIBaId MApOM MPSAMO Ha CTaHLMH, HE BBIBO35 B JONMHKY, I/ie HCHIONB30BAJICS Nap OT JOKOMO-
ouns macino3aBoga. Kak HoBaTtop B obnactu 3amuThl pacTeHnit bopuc MyxadyeB OblI y4aCTHHKOM NEPBOM
Bcecoro3Hol cenbcKOX03SMCTBEHHON BBICTABKH 10 pasneny «MexaHu3aius U AIeKTpHPUKAIN CeTbCKOTO
XO3ICTBay.

PaboTa Ha ONBITHOHM CTAHIMK BENIach 1O BCEM HAINPABIICHUSIM CETILCKOTO XO03sicTBa: pa3paboTke arpap-
HBIX TEXHOJIOTHUH; CENEKINH 3ePHOBBIX KyJIbTYp U OBOIIEH, MACIHYHBIX KyJIbTYP ¥ KOPMOBBIX TPaB, TOMAIII-
HEro CKOTa W NTHIIBI; 3aI[UTEe PACTEeHUI OT BpenuTenel n Oomne3Heil; BerepuHapuu u 1p. Ocoboe BHUMaHUeE,
10 pacTopsDKEHUIO TAPTHH U IPABUTENBCTBA, YASIIOCH O3UMBIM KYJIBTypaMm, BEIBEIEHHIO 3MMOCTONKHUX COp-
TOB. MIHTEepecysch ceneKueil pacTeHUH ellle B CTyIeHYeCKre ToJpl, MyxadueB IpUHUMAJ Y4acTHE B UCCIEN0-
BaHUSAX TPYIIIHI IO CENIEKINU O3MMBIX KYJIBTYpP, U Pe3yIbTaThl MPAKTUIECKOW PabOTHI O 3UMOBKE MTOCEBOB
omyonmkoBan B Tpynax Kaparanmunckoit CXOC [4]. B atom uznanuu B 1938—1946 rr. 66110 0Ty OJTMKOBaHO
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cBeiiie 200 HayYHBIX CTaTel pernpecCHpOBaHHBIX YUEHBIX, 0000IIAIONINX HayYHbIE HCCIICOBAHMS 10 pacTe-
HUEBOJICTBY.

Hes3ronbl npuHyIUTEEHOM TarepHOHN KU3HU codeTanuch aisa bopruca Hukomaesuya ¢ paboToli B KO-
JIEKTUBE PETPECCUPOBAHHON HAYYHOI HHTEIUIUTeHIIMHU. «]l04eTHOe 1 OTBETCTBEHHOE 33a/JaHIe)» — HAKOPMHTD
OTPOMHBIN palioH pa3BUBAIOIIETOCs MpoMbinuieHHOro llenTpansHoro Kazaxcrana, MOMHSATH MPOU3BOACTBO
CEJNBXO3MPOIYKIIMU B HEM JI0 HEOBIBAIIOTO YPOBHS — OBLIO BBIIOJIHEHO MPH YYaCTHH MHOTHX BHIHBIX y4e-
HbIX. B 3aKimoueHrn paboTain yueHble-0MOIoru: pacTeHueBo u cenekunonep JILA. [enbium, cenekinonep u
renetuk B.C. IlycroBoiiT, arponom-cagoBoxa M.K. ®oprynatoB u apyrue. B Tparmuecku Benukom tpyne 200
arpornomoB Kapmara ects Becomas nomst u boprca Hukonaesuda Myxadesa.

B 1948 r. MyxadeB moyry4ms1 Ha3Ha4eHHE Ha TOJDKHOCTh HayaJlbHUKa ydacTka KaparanamHckoi mpoTu-
BOCAapaH40OBOM skcrieannnu. CrucreMaTuieckue HaboAeHNs 3a Pa3sBUTHEM U pa3MHOXKEHHEM BpeIuTeNell Ha
CEJIbX03YTOJIbSIX, B OT/IAJICHHBIX U TPYTHOJOCTYITHBIX MECTaX, JaBalld BO3MOXHOCTh ONPEACIIUTh CTEIICHD 3a-
CEJICHHOCTH U TIPUHSATH MEPHI 10 3alUTe YPOXKas, a TAKXKE MOJTOTOBUTH CE30HHBIE U TOJOBHIE TPOTHO3BI 110
YHCJICHHOCTHU capaH4yoBbIX. OCHOBHBIC MEPOIPHUSATHS SKCIEAUIIH 110 O0phOe ¢ capaH4Ooi MPOBOIWINCH TIPH
MIOMOIIIM CEeTbCKOXO03IHCTBEHHON aBHAIlUM, PACTIBUIABIICH WHCEKTHIMIHBIE COCTABBl HA TEPPUTOPUN MACCO-
BBIX CKOIUICHHH. 3a YCIEIHY0 padoTy 1O MOJABICHHUIO 0YaroB U MPeJOTBPAIEHUIO PACTIPOCTPAHEHUS Bpe-
nuteneit bopuc Hukonaesua Obu1 HarpaxaeH I pamoroit Bepxosaoro Cosera KazCCP.

B 1949 r. MyxadeB niepeBeicH Ha TOJDKHOCTh HadaIbHUKA [ 0Cy1apCcTBEHHOM MHCIICKITNH 110 KapaHTHHY
CeJIbCKOXO03SICTBEHHBIX pacTeHnit MuHucTepcTBa cenbekoro xo3saiicrsa CCCP no Kaparanaunackoit obnactu.

BrimonHsis 00s13aHHOCTH 3aBEAYIOLIETO YHTOMOJIOTHUECKUM OTAeneHneM KaparananHckol 00nacTHOM
npoTuBoMalsipuitHoi ctanuuu, b.H. MyxaueB Hauan ucciieIoBaHus KPOBOCOCYIIUX HACEKOMBIX, JEMOHCTPH-
pys IIUPOKUH HAYYHBIH KPYro30p U MPEKPACHOE BIAJICHUE 3000 HUYECKUMU METOTUKAMU.

Apeaibl MAIIpUHHBIX KOMapOB HanboJee moaApoOHO U3yUalich Ha TeppUTOpUsiX Beex pecyonuk CCCP
B 20—40-x rr. XX BeKka, B IEPHUO, TIPESAIICCTBOBABIINI TUKBUAANH MaJISIPHH, 1 MCHEE MHTCHCUBHO — B
50—60-¢ roxpl. MHOTOIETHHE HAOIOACHIS 32 PA3BUTHEM JTMIMHOK MaJIIPUIHOTO KoMapa, coop geHoornye-
CKHX JITaHHBIX O KPOBOCOCYIIMX HaceKoMbIx KaparanmuwHckoit o0nactu mo3soimiu bopucy Hukomaesuuy
OmyOJIMKOBATh HECKOJIBKO CcTaTell B HAaydHBIX kypHanax «M3Bectuss Axkagemun Hayk KazCCP» u «YdeHble
3anmucku KaparaHJuHCKOTo rocy1apcTBEHHOTO TIETUHCTUTYTa», a TAKKe MOJIrOTOBUThH BBICTYILICHHE Ha (e-
HojoruueckoMm coBemanuu 1957 r. B r. Jlenunrpane [5—7]. OnHako 3Tu BecbMa IIEHHbIC MaTepUalbl OCTAIUCh
COBEPILEHHO HE M3BECTHHI CIIEHHaIrcTaM. MexXay TeM, KaKk IepBOMCTOYHUKH, YKA3bIBAIOIINE BUJl U MECTO
cbopa MaTtepurana, OHH HEOOXOAMMEI ISl OMHICAHUS apeajoB M COCTABJICHUS KapT PaclpOCTpaHEHUs BHIIOB
MaJsIpUHHBIX KOMapoB Ha Tepputopun Kazaxcrana. Ha teppuropun Kaparannuuckoit oobmactu 6onee 60 net
9TH BUJbI HE PETHCTPUPYIOTCS, OHAKO, BCIEICTBIE N3MEHEHHS KJIMMaTa BO3MOXKHO TOSBIIEHUE KIIMMAaTOI'eH-
HBIX U3MEHEHHH MTPOCTPAHCTBEHHOTO PACIIPE/ISICHUS M PA3BUTHUS THX MEPEHOCYNKOB MAJISIPUH.

B kagectBe mecomatosnora KaparanmuHCKOro 00JIaCTHOTO YMpaBIIEHHUS JECHOTO Xo3siicTBa Myxaden
H3yyan BpeAuTelNeil IpeBecHO-KyCTapHUKOBBIX MTOPOJ 00IacTH. Yike, uMest O0NbIoi 00beM JaHHBIX U 3HA-
YUTEIBHBIA OMBIT OOPHOBI C PA3NMYHBIMU (uTO(dharaMu, OH BHEAPWUI METOJ PAHHEBECEHHETO OTBUIMBAHUS
MapKOBBIX HACAXKJEHUH HWHCEKTUIMAAMU TPOTHB WBOBOW BOJHSAHKH. J[JI1 3TOTO YCIENIHO HMCIIONB30BaICA
KPBIMCKHI1 BapHaHT 1epeo0opyJ0BaHHOTO aBTOPCKOTO KOHHOTO OIBUIMBATEIISI.

B 1952 r. bopuc Hukomnaesuu 3ammuTii B AnMa-ATe KaHAUIATCKYIO AUccepTanuio «BpenHbie HaceKo-
MBI€ MCKYyCCTBEHHBIX HacakaeHui Kaparanmbl u ee okpecTHOCTEH» [8]. B aTOM HaydHO# paboTe OH cucTeMa-
TH3UPOBAJ Pe3yJbTaThl CBOMX MHOTOJICTHHX HAONIOACHWHA 3a BpeAuTeNssMu pacTeHuii. B 1954 r. Myxaues
OBLI MpUTIAIICH Ha JIOJDKHOCTh CTapiiero npenofaBarens KaparanauHackoro nemuHcTutyTa. C 3TOTO Bpe-
MEHH ero KU3Hb CBSI3aHa C IMMOATOTOBKOM IMeJarornyeckix M Hay4IHbIX KaapoB OuomoroB KazaxcraHa.

«Xpy1eBcKkas oTTemnenb» Konma 50-x IT., MacCoBOe OCBOCHHE LETHMHHBIX U 3aJIeKHBIX 3eMenb B Kazax-
cTaHe TpeOoBaau OOHOBIICHHUS CETBCKOXO3IHCTBEHHOIO MPOM3BOACTBA. [l0sMBHINCH HOBBIE 3aJaud U Iepes
By3aMHU: BBIITYCK COBPEMEHHBIX crieruanuctoB. [Ipu noanepxxke pykoBojactea KapIIN st moarotoBku Hay4-
HBIX U NPENnoJaBaTeabCKuX KaapoB B 1959 r. Ha mycTeipe mo ajpecy: nepeyyiok TeneBU3noHHBIH, 1. No 12
ObL1a 3anmoxkeHa Arpoouonoruueckas cranius (ABC).

OcBoeHMe HOBOI TEpPUTOPHUH MPOBOJIMIIOCH CTYIEHTaMHM U MpenoaBaTeasiMU HECKOJIbKO JieT. Ha onbIT-
HOM TI0JI€, TUTOIIa b0 4 Ta, OBLTH 3aJI0KEeHBI sI0JIOHEBBIN cajl, IEHApPapril U KOJUIEKITHOHHBIA TUTOMHUK; BbI-
JIEJICHBI YYACTKHY JIJIs1 y9eOHBIX OIBITOB M IIBETOBOICTBA, JUKOH (PIIOPHI; 000PY/TOBAHEI TETLTUIIBI TSI PACTEHHH
Pa3MUYHBIX KIMMaTHYECKUX 30H U BBIPAIIMBAHUS OBOIIHBIX KYJIBTYP; pa3MelIcH BUBAPHIL; TOCTPOCHBI yueo-
HbIe 31aHus (puc. 3).
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Pucynok 3. ITnaHupOBKa OMBITHBIX Y9aCTKOB HAa ATPOOHOIOTHIECKON CTAaHITUH

B opranmzauun ABC, ee cTaHOBIEHHUHU U ONBITHUYECKOM padote bopuc HukonaeBny npuHuMan camoe
aKTHBHOE Y4acTHe, OT IPOSKTUPOBAHMS, IIONCKA CAXKEHIIEB M CEMSH JI0 BO3BE/ICHUS KPBIIIN M 000py10BaHHS
nabopaTopuil. Bech KOIEKTHB COCTOSIT N3 MacTepoB cBoero aena. O0yueHne NpOBOIIIHN CTapIINe MTPenoaa-
Batenu: H.U. Yepniok (mnogosoactso), [L.U. Kanskuna (6otanuka, nukas ¢uopa), B.C. PoxxkoBa (0cHOBBI
CEJICKOTO XO35HCTBAa); TEXHUYECKUH MEepCoHal: CT. MacTep Temuusl A. JleHpruna, mexanuk [.A. 3ubepr,
3aBenyromas BuBapueM A.l. UlyTwimaa u napyrue. Pe3ynpTaThl OMBITHUYSCKON B 3KCIIEPUMEHTAIBLHON pa-
OOTBI CTYICHTOB CTAHOBHJIMCH OCHOBOM KypCOBBIX M AUTUIOMHBIX HCCIICAOBAHHUMN, €XKETOJJHO IEMOHCTPHPOBA-
JIMCh HA BBICTaBKaX, B OPraHU3alUN KOTOPHIX BCETAa MPUHUMAIHN YYacTHE JIeKaH U MpernojaBaTenn Qpaxyib-
TeTa.

ABC nana BO3MOXKHOCTh HAUMHAIOIIUM OMOJIOTaM y3HaTbh, KaK BBITJIIIAT PACTEHUS Pa3HBIX CEMEHCTB,
KaK pacTyT W Pa3BHBAIOTCS, OOJICIOT M CTPaAaioT OT Bpeautesedl. KTo-To 31ech BHepBble MO3HAKOMMUICS C
Oaxyia)xaHaMM, KIEMaTUCOM U BUHOI'PAJOM, IPUUYEM Ha YIaCTKE 4AaCTO POCIIO Cpa3y HECKOJIbKO copToB. Kro-
TO BIIEPBBIE yBUEI Oapbapuc, TaMapuKe U Oeilyro akanuio. B Terumnax, kak oTpakeHue KpyroBopoTa xKHU3HH,
BECh T'0Jl YTO-TO MPOPAIIUBATIOCH, IBEJIO M CO3peBasi0. YTOOB MOYYBCTBOBATh CeOs HATYPAIMCTOM, HYKHO
OBUIO JWIIb OTONTH Ha HECKOJBKO METPOB OT y4eOHOIro KOpIyca W MOTPY3UTHCSA B KUBOW MHUD CaZOBOTO
yuactka. K ycinyram HaOmonaTesnei u 3KCIiepruMEeHTaTOPOB-300JI0T0B ObUIM HE TOJIBKO BPEIUTENN PAaCTEHHMH,
HO U OIIBUINTEIH, SHTOMO(]aru, 00uTaTe/ I KOMIIOCTA U II0YBbI; & TAK)KE OPraHU3Mbl HEOOJIBILIOrO NPy, Hace-
JIeHHE BOJIOOTCTOMHUKOB M CHIPBIX YTOJKOB Caja; MepHAThIe TOCTH M MOCTOSUIBIBI KPOH JEPEBHEB U MHOTOE
npyroe. CesleKIIMOHEPhl CTaBHJIN OIBITHL HA COPTOYYacTKax. B MUTOMHUKE BeIUCh UCCIIEA0BaHUS 10 HHTPO-
IyKIUH 1 GU3NOIIOTHHN pacTeHnid. BeeoOmMu 1roduMItaMu, KOHEYHO ke, ObUTH cCO0aKy BUBApHS, TJIE TaKKe
KUITU Ta00opaToOpHBIE KPBICH K MOPCKHE CBUHKH. OHH TOXE CITY>KWIHM HayKe: Y4acTBOBAIM B DKCIIEPUMEHTAX
U MCCIEOBaHUAX MO (U3UOIOTUH MUIICBAPEHUS, aHATOMUU B MOP(OJIOTHU KUBOTHBIX, Takcuaepmun. Ha
ydacTKe Obla paclojIoKeHa M MajJeHbKas METeOCTaHLUS, T03BOJIIBILAS IPOBOAUTE 3aMephl TEMIIEPaTyphbl
BO3/yXa M MMOYBBI, aTMOC(HEPHOTO AaBJICHUS, CKOPOCTH U HAIIPaBIICHHS BETpPa.

[Mpunnun «Ilo3BoabL MHE CAENATH 3TO, M 3TO CTAHET MOUM HaBCera» ObLT OCHOBOIIOJIATAIOLINM B Opra-
Hu3alMu yueOHoro mporecca (akysnprera oz pykosogacrsoM b.H. MyxaueBa 3am0iiro 10 nomysispusanuu
METOZ0B UHTEPAKTUBHOIO 00y4eHus. B 310 ke BpeMs B IeIMHCTUTYTe ObUIM CO3/1aHbl MaTepuanbHas 0aza u
YCIIOBHS AJISl POBEACHUS YUeOHBIX MPAKTHK 110 300JIOTHH U OOTaHUKE; CIIOPTHUBHBIX COOPOB; HAYYHO-HCCIIe-
JIOBaTENIbCKON JESITEIbHOCTH MperoiaBaTeliel, aCnupaHToB U cTyaeHToB B Kapkapanuackom secxosze. O0b-
€KTaMM U3y4YEeHHs TaM CTAHOBUJIMCH KOMIIOHEHTHI JIECHBIX SKOCHCTEM PErHOHa.

Bnarogaps co3maHHON mpakTUYeCKOH ocHOBe, yxe ¢ 1960 r. Ha ¢akyabTeTe MOSBUIACH BOZMOKHOCTD
TOTOBUTH CTICIIUAJICTOB T10 IBYM HampaBieHUsM: «BHomorus u Xxumus» 1 «BbHOI0THS 1 OCHOBBI CEJILCKOXO0-
3SICTBEHHOT'O IPOU3BOACTBAY.

B nauane 60-x rr. 1 1o 1974 r. b.H. MyxaueB Bo3rnaBIisil HOBYIO Kadeapy OCHOB CEIIbCKOTO XO03SHCTBa,
kotopas B 1970 r., mocne npekpanienus: B CCCP ronenuii Ha reHeTHKOB, ObllIa IepeMMEHOBaHa B Kadenpy
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TeHETHKH, IapBUHU3MAa U OCHOB CEJILCKOTO X03siicTBa. Ha kadenpe 0CHOB CENbCKOTO X03IHCTBA PU YIACTHU
MyxaueBa (pyHKIMOHHpOBaJa ArpoXUMHYecKas 1abopaTopus, Ha 6a3e KOTOPOH MPOLUIK MOATOTOBKY I10 MO-
BBIIICHUIO KBaJH(PUKAMK B 00IaCTH XMMHU3ALNH CEJILCKOTO X035HCTBa OoJiee cTa arpOHOMOB U3 pa3HbIX 00-
nacret Kazaxcrana.

B 1964 r. bopuc Huxomnaesuu u cnenuanucTsl Kadeapbl MPH MOMOIIM CTYJCHTOB BBIITYCKHOI'O Kypca
MIPOBEJIN arpOXUMUYECKOE 00CIIeI0BaHNE OPOLIAEMBIX 3€MEIb BOCBMU MIPUTOPOIHBIX COBX030B. Pe3yipraTom
CTaJli arpOXMMHUYECKUE KaPTOTPaMMbl IPUMEHEHUSI yIOOpPEHUI Ha HAYYHOI OCHOBE, KOTOPBIE OBLITH BBIJAHBI
arpoHOMaM 4epe3 3eMIIeyCTPOUTEIbHYIO dKcreauiuio «Kasrumnposzem». Ha mosnsix coBxo30B 1iIa anpooanus
CHCTEMBI IPUMEHEHHUs TepOUIIUIOB Ha NOCEBaX OBOLIHBIX M CHJIOCHBIX KyJIbTyp. B 3TOM *e rony Myxaues
ObUT HarpaXkJIeH BTOPOH MeJalblo «3a OCBOCHUE LIEMHHBIX U 3aJICKHBIX 3€MEIIbY.

Kak panumonanusaTop, UMEIONIHI ONBIT KOHCTPYHPOBAHUS HOBBIX MEXAHHM3MOB JUIS CEJIHCKOTO XO3si-
ctBa, bopruc Hukonaesnu B coaBTOpCcTBE CO CTapmuM mpenoaasateneM kadenpsl Hukonaem Mocudposuyem
UepHrokoM 1 MexaHukoM [ eHpuxom AOpamoBrueM 3ubepToM pa3padboTan OpUrHHAIbHYIO MOJIENIb MaJ000b-
€MHOTO HaBECHOT0 TPaKTOPHOTO ompbickuBarens. OmnpbickuBarellb Obl1 coOpaH 3ubeproM u B 1966 T.
YCHENIHO UCTBITaH Ha MOJIIX COBX030B MMeHH CBepiuioBa u lleTpoBka, 1moka3aB BHICOKYIO MTPOU3BOAUTEb-
HOCTB. BBIJT M3rOTOBIIEH BTOPOM BapuaHT ONPBICKUBATENS, BHI3BABIINN OONBIION HHTEPEC Y YYaCTHHKOB Ce-
MHHapa-COBEIIAHKA 110 BO3ETIBIBAHUIO KapTodens. ANMapaThl NCTIOIb30BAINCH IS HHCEKTUIIMAHON o0Opa-
60TKH Ha noyIsiX coBxo3a IlerpoBka.

B 1968 r. MyxaueB nomy4ui yueHoe 3BaHue «JloueHnT», Obu1 HarpaxaeH [louetHoii rpamoToii Bepxos-
Horo Coseta KazCCP. C 1974 no 1977 rT. Ha kadeape reHeTUKH U JAPBUHU3MA OH MIPEerojaBall JUCLUIUINHBL:
«3amuTa pacteHui», «lapsuamsm», «I'eHetnkay. TaOy Ha FreHETHKY y>ke OBIJI0O OKOHYATEIHHO CHATO, OJHAKO
B I€HETUYECKUX 3HAHUAX M MPOQUIBHBIX CHenuanucTax Obul 00ibIoi HepocTaToK. Kak onbITHEBIN Ouoor,
Bopuc HukomaeBuu Obu1 npurnamer B MHCTUTYT yCOBEpIIEHCTBOBAHMS yUUTENEH A YTEHHS JEKIMH 10
Kypey «['eHeTuka u cenekuus pacTeHUi». 3a TPyIOBbIE 3aCiIyTd U JOCTHKCHUE HAUBBICIINUX PE3yJIbTaTOB B
TPyIoOBO# mestensHOCTH B 1975 1. bopucy HukonaeBudy mpucBoeHo 3BaHue «BeTepan Tpyma» u BpydcHa
MeJalb.

Ha ocHoBe cBOMX MeTOAMYECKHX pa3padOTOK 10 IpernoAaBaeMbiM aucuuiuiMHaM bopuc Hukonaesud
0(OPMHIT HECKOJIBKO BBIIYCKOB MPOrPaMMUPOBAHHBIX KOHTPOJIBHBIX 3aMaHuii 110 oOriel ouonoruu [9—14],
OILICHEHHBIX CTYy/I€HTaMH M IIKOJbHUKAMH U BbIIEP/KAaBUINX HECKOJIBKO NMEPEU3TaHUM.

Xopo11o 0co3HaBask BaXKHOCTh MHOCTPAHHBIX S3bIKOB U MPOMAaranaupys HEOOXOAMMOCTh X HaIlpaBJIeH-
Horo u3yuyeHus, b.H. Myxaues, coBMeCTHO cO cTapLIuM IpenogasareneM GpaKyabTeTa HHOCTPAHHbBIX S3bIKOB
B.C. ManbueBsiM, Hamucal AJisl CTyI€HTOB Ononorndeckoro ¢akynsrera Kapl'y mocobue mo u3y4eHuro an-
rimiickoro s3eika [15]. Cycts rofpl, 3TO YHUBEpcalbHOE H3IaHUEe, alalTHPOBAHHOE B COOTBETCTBHUH C OMO-
JIOTMYECKOH TEMaTHKOM, OCTaeTCsl 3aMevaTeIbHbIM IPUMEPOM aBTOPCKOro coro3a IpodeccruoHanos. OHO cIo-
COOCTBOBAJIO YCIIEIIHOMY OCBOCHHUIO OHMOJIOrMUYECKON TEPMUHOIOIMU U IOHUMAHUIO SI3bIKOBOM Hay4HOH clie-
UU(UKH CIIEIUATBHOCTH, HO ceifuac He3aclyXKEHHO 3a0bITO, XOTS aHAJIOTOB €MY JI0 CUX TOp HE HeT.

Bopuc HukonaeBny npoomkan npenoaaBaTeNbCKyto paboTy Ha ¢akyJabTeTe U Mocje BbIXO/Aa Ha MeH-
curo. OH y4acTBOBaJI B BHIIIOJTHEHUH X0310TOBOPHBIX U HAYUHBIX TEMATHK, 0(OPMIISUI MaTepUalIbl II0 HACEKO-
MbIM My3est ipuponsl KaplVY, npuBoas B mopsAaoK 0OIIMPHYO KOJJIEKIHIO MO XKyKaM-ycadaMm, a TaKKe dep-
HOTEJNKaM M Ky>KeJUIaM. 3aHUMaJICsl OlpeesieHneM HaceKOMBIX, COOpPaHHBIX B MEPHOA JIETHUX TOJNEBBIX
IIPAKTUK.

OH o4eHb TI00WT U eHW KHUTH. Ero 6osbImast qoManHss On0ImoTeka oTpaxkana IMIHpOTy HHTEPECOB
X03MMHa ¥ BKJIIOYAJIa MHO)KECTBO PapUTETHBIX OMOJOTMYECKUX M3AaHUM, ONpenennTenel, yaeOHUKOB U MO-
Horpadwii, BEITIEANHX e1lle A0 peBorroru 1917 roga. B xauecTBe mpuMepa MpUBEAEM TaKOE PEIKOE 300J10-
FHYECKOe U3/laHKe, YHUKAJIBbHOE 110 COJEeP KaHUI0 U 0hOpMIIEHHIO, KaK «ATiac 6abouek u rycenul] Espomnsl u
ot4yactu Pyccko-A3naTcKux BiaJleHHid, ¢ pyKOBOJICTBOM K COOMPAHHIO M U3YyUSHHIO YEHIYEKPBUIBIX» (aBTOPBI
K. Jlamnept, H.A. Xononosckuii), Beimeamee B Cankr-IlerepOypre B 1913 r. YacTs kHUr U3 gomairHei 6ub-
mnotekn b.H. MyxadeBa xpanutcs ceifuac B Hayunoit Onbnmoreke Omonormdeckoro dakynprera Kaparan-
JUHCKOTO YHHUBEpCUTETa MMEHHU akajemuka E.A. BykeToBa u MX MOXHO y3HATh MO CHENU(PUIECKOMY I[BET-
HOMY sKkcnOpucy «b.H. Myxauey.

«Moza» Ha pa3HOCTOPOHHHME 3HAHHUSA M YMEHHMS, OABUBLIAACSA cO BpeMeH crpoutenbctBa ABC, Hama
TociiefioBaTeNield B MHOTOYNCIIEHHBIX BBITyCKHIKaX (hakynprera ecrectBo3Hanus KaplIW u 6nomorngaeckoro
¢dakynsrera Kapl'V. Yuennku bopruca Hukonaesnua MyxaueBa ymMenan BOJUTH TPaKTOp, JeNaTh TOPQsHbBIC
TOPILIKY JJIsI paccajibl, BEITATMBATh HOCUK CTEKSIHHOW IUIIETKH, a TAKKE CKPEIIMBATh MyX-Ap030(ul, MOITy-
4yaTh 0€3BHPYCHBIN KapTodens U ypoXkail BAHOTpaJa B CYpOBOM KiIMMaTe Hamieidl oOmactu. «TamaHTiuBEIi
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YeJIOBEK TAJIAHTIIMB BO BCEM» — HanOoJee MOoAXoAsIIas XapakTeprcTuKa JesTeapbHocTH boprica Myxauesa.
Hayunoe u TBopueckoe Hacieque ero TecHo cBsizano ¢ Kaparanaguuckum yHuBepcureroM, Kaparannoit u Ka-
paraHIuHCKON 00JIaCThIO, HO, K COXKAJICHUIO, eIl He OCMBICIICHO HAMH H JKIET CBOMX MPOJIOJDKATENEH U JH-
TY3HacTOB.
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B.C. A6ykenoBa

Kaparanabl 00/1bICBIHAA JHTOMOJIOT U KIHE 6CIMIIKTEpai
KOp¥ay O0OMbIHIIA 3epTTeyJaep TAPUXbIHAH

bopuc Hukonaesnu MyxadeBTiH 115 KbL1AbIFbIHA

Bopuc Hukonaesrmy MyxadeB 1958 xpuinan 1963 sxputra neiiin Kaparanabl meaarorukaiblK HHCTUTY THIHBIH
KapaTbUIbICTaHy (aKyJIbTETIHIH JeKaHbI 00JIIbl, OHEPTAIKBIII, XKaHANIBUI-arPOHOM, 63 iciHe OepiireH epeKie
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TYwa efi. AybUl LIapyaulbUIbIFbIHAA JKYMBIC iCTEH JKYPreH Ke3iHJAe OJ1 aCTBIKThl arpOXMMHKaTTapMeH
TO3aHJAHJBIPY MPOLECIH TE3IETY JKOHE KEHUIACTY YIIIH MEXaHUKAIBIK KYPBUIFBIIAp jkacail OacTamasl jKoHE
OCHI YIIIH €Ki aBTOPJBIK Kyounik amabl. JKac eHepramkein MyxadeB 1939 xpurrbl Bipinmi BykinomakTsik
aybpUINIAPyaIlblIbIK KOPMECIHIH KaThICyIIbICEl Oosnbl. OtkeH facbipablH 3040 sxeuimapel KCPO-nma
OHMOJIOTTap/IbIH YJICCIHE TYCKEH TapUXH ChIHAKTAP OHBIH eMipOasHbIHA 631HIIK 13 Kanasipasl. On Kapmarteig
200 03bIK arpOHOM/IAPBIHBIH KaTapbiHa 6051161 KazakcTaHmarsl Ky31iK JaKbUIAAP.IbI ipIKTEyMEH aifHAIBICKAH.
ConbiMeH Kartap, Kaparanapl o0JbICEl OOMBIHIIA IIETipTKeTe jKoHE Oe3reKKe Kapchl KYpecy KYMBICTapbIH
Gackapran. Opranblk KazakcTaHHBIH alKanTapblHOa ayblUl LIapyallbUIbFbl ©CIMIIKTEPIMEH JKOHE 3HSH/IBI
JKOHIIKTEPMEH JKYMBICTBIH JKaHAIUBUI ~TOKIpUOECiH CcoTTI AaMBITThL. KaparaHopl IeIarorukaiblk
MHCTUTYTHIHAA IIEaroTHKANBIK KBI3METIICH aiHaubIChl, Ka3aKCTaHHBIH Typii OOJBICTApbIHAH KENreH
arpoOHOMJAp YIIH arpOXMMHUSUIBIK 3€pTXaHa MEH ayblUl INapyallbUIbIFBIH XMMHSUIAHABIPY CalachIHAA
OUTIKTUTIKTI apTTBIPY KypCTapblH YWBIMIACTBIPFaH IPAaKTHK JKOHE FaiblM Oonbim Kama Oepai. OHBIH
6acIIBUIBIFBIMEH KYPBUIFaH arpoonoiorusuibik craHuust (angsived KapIIU sxapatbuibicTany (akyibTeTi xKoHe
keitinipex — KapMYV Guosnorus dakynbreri) 30 5KbUI iMlIiHAE ©CIMIIK MIapyanIbUIbIFEL, 300JI0THsI, PU3HOIOTHS,
OoTaHMKa, COHJIK Oay-0akiia, eciMIiK ecipy, TaOUFaTThl KOpFay, METCOPOJIOTHs CalaChlHIA OIICTEMEIIK,
FBUIBIMH JK9HE OUTiM Gepy KYMBICTapbIH JKYPri3yAe MaHbI3Ibl PO aTKapbL.

Kinm ce30ep: eciMuikTepai Kopray, 3USHIBI JKOHIIKTEp, arpOOHOJOTHSIIBIK CTaHIWA, KaparaHisl
e TMHCTUTY TBIHBIH JKapaThlIbicTany (GakynbreTi, KaparaHmsl 0OIbICH.

V.S. Abukenova

From the history of research on entomology and plant protection
in the Karaganda region

On the 115th anniversary of Boris Nikolaevich Mukhachev

Boris Nikolayevich Mukhachev was the Dean of the Faculty of Natural Sciences of the Karaganda Pedagogical
Institute from 1958 to 1963. He was an extraordinary man, inventor, agronomist-innovator obsessed with his
work. At the beginning of his work in agriculture, he began to design mechanical devices to accelerate and
facilitate the process of pollination of grain with agrochemicals and received two copyright certificates. The
young innovator Mukhachev was a participant in the First All-Union Agricultural Exhibition in 1939. The
historical trials that befell biologists in the USSR in the 30-40 years of the last century left a mark on his
biography. He was among 200 advanced agronomists of Karlag. Mukhachev was engaged in the selection of
winter crops in Kazakhstan. He led the fight against locusts and malaria in the Karaganda region. He success-
fully developed the experience of innovative work with agricultural plants and harmful insects in the fields of
Central Kazakhstan. Mukhachev was engaged in pedagogical activity at the Karaganda Pedagogical Institute.
Nevertheless, he remained a practitioner and a scientist, organizing the agrochemical laboratory and advanced
training courses in the field of agricultural chemicalization for agronomists from different regions of Kazakh-
stan. The agrobiological station (of the Faculty of Natural Sciences of KarPI and later of the Faculty of Biology
of KarSU), created under his leadership, during its 30 years of existence has played an important role in con-
ducting methodological, scientific and educational work in the field of plant growing, zoology, physiology,
botany, ornamental gardening, plant breeding, nature conservation, meteorology.

Keywords: plant protection, harmful insects, agrobiological station, Faculty of Natural Sciences of Karaganda
Pedagogical Institute, Karaganda region.
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Bausinve pusnvecknx MeTo10B NMPeANOCeBHOH 00padboTKH
HA BCXOKECTh CeMSTH HEKOTOPBIX JIEKAPCTBEHHBIX pacTeHUId

[MpumeHeHune GU3NIECKUX METOJOB 0OpabOTKHU IMO3BOJISIET YIIyUIIUTh IOKa3aTeN )KU3HECIIOCOOHOCTH CeMSTH
MHOTHUX BHJOB KyJIbTYPHBIX pacTeHui. Du3udeckne MeToabl 00paboTKH SBISIOTCS O0Iee SKOIOTHIecKH 6e3-
OINaCHBIMH, JEIIEBBIMH, MOTYT JIETKO PEaIi30BbIBATHCS [IPU OPraHU3allK KOJUICKIMOHHBIX Y4aCTKOB U ILIaH-
tanuii. Mcnone3oBanne GU3NIECKUX METOI0B MPEIIIOCEBHOH 00pabOoTKH JUIs CEMSH JIeKapCTBEHHBIX PACTECHHI
paHee He IPOBOAMIIOCE. B cTaThe mpencTaBieHs! pe3yabTaThl H3yUCHUS BIMAHHIA (GU3HUecKkux MeToqoB (00-
JydeHHe MarHUTHBIM ToileM M 6apOOTHpOBaHME) Ha BCXOXKECTh M SHEPTHIO NPOpacTaHus ceMsH Salvia
stepposa, Linum usitatissimum, Valeriana officinalis nocne xpanenus B redenue 1,5 net. [TlonydyeHHbIe pe3yiib-
TaThl MOKA3aJlk, YTO KM3HECIIOCOOHOCTb CEMSH BCEX TPEX BHAOB JOCTOBEPHO MOBBICHIIACH 10 CPABHEHHUIO C
KOHTPOJIEM IPU OOJNYyYSHHH MarHUTHBIM IIOJIEM M IpPHMEHEHHH 6apOOTHpoBaHUs B TeueHue 24 4. Jlydmmm
(hM3HYECKIM METO/IOM IPEANIOCEBHON 00paOOTKH ISt ceMsH IIandes CTENHOro NPU3HAHO COYeTaHHe KPHO-
KOHCEpBauy U 6apOOTHPOBAHMS, JUI CEMSIH BaJepHaHBI JISKAPCTBEHHOH U JIbHA ITOCEBHOTO — OOJIy4eHHe
JIBOMHBIM MarHUTHBIM IIOJIEM B T€4EHHE 3-X CYTOK.

Knioueswie crosa: nexapcTBeHHbIE pacTeHus, Linum usitatissimum, Valeriana officinalis, Salvia stepposa, ce-
MEHHOH MaTepHua, pU3HYeCKre METO bl IPEAIIOCEBHOIT 00pabOTKH, MarHUTHOE 10JIe, 6apOOTHPOBaHUE, BCXO-
KECTb, SHEPTUS IPOPACTAHHMS.

Begeoenue

BripamBanme tekapcTBEHHBIX pacTeHuid B KazaxcraHe sSBIsSeTCS aKTyadbHBIM HaIllpaBIEHUEM PacTEeHU-
€BOJICTBA, YTO CBSI3aHO C POCTOM IIPOU3BOJCTBA OTEUECTBEHHBIX (pUTOMpEnapaToB U AeHUIUTOM MPOU3BOJI-
CTBa TOBapHOTo ChIpbs [1]. OOHMM M3 BaXKHBIM aCIEKTOB MHTPOLYKIMU W BBIPAIIMBAHUS JIEKAPCTBEHHOTO
CBIPBS SBIISIETCSI CEMEHOBOJCTBO [2—5]. 7T MHOTHX JIEKapCTBEHHBIX KYJIBTYpP CPOKH XpPaHEHUS OTPaHUYESHBI
[6], BcxokecTh HU3Kas, YTO CTaBHUT 3a/a4y pa3paboTKu 3QPEeKTUBHBIX U HEAOPOTHX CIIOCOOOB MOBBIIICHHS
UX BCXOXKECTH.

B cenpcroxo3siiicTBEHHOM pakTHKE oTMedeHa d((HEKTUBHOCTH TaKUX (PH3UIECKUX METOI0OB 00pabOTKH,
Kak ckapuHKaIys, X0JIoa0Bas cTpaTuduKaIysa, MarHuTHOE 1ojie, 0apOboTupoBaHue, Ta3epHOe 00IydeHue,
MpUMeHeHue ynabTpa3Byka u ap. [7-10]. Tak, 00paboTka ceMsiH KOPMOBBIX PAacTeHHUI C TBEpAOi 000JI0UKON
YIBTPa3ByKOM U AJIEKTPOMArHUTHBIM IIOJIEM TMO3BOJIIMIIA TTOBBICUTH MX TOJEBYIO BCXoxKecTh Ha 9,9 % [11];
MIPUMEHEHHE HJIEKTPOMArHUTHOTO TIOJIS ITO3BOJIAET MOBBICUTH BCXOXKECTh CeMSH 0000BBIX KynbTyp Ha 6 %
[12]; oOmydeHme ceMsiH 3epHOBBIX KyJBTYpP M OBOIIHBIX JIa3€POM ITO3BOJIHJIIO YBEJIMYUTH BCXOXKECTh U ypoxKan
ot 8,5 1o 12 % [13, 14]; oTMeUEHO MOJOKHUTEIBHOE BIMSHHUE 3JIEKTPOMarHUTHOTO O0JTy4eHHsI, MUKPOBOJIH Ha
BCXOXKECTh CEMSH, POCT M Pa3BUTHE IIPOPOCTKOB 3€PHOBBIX KyIbTyp [15]. OcHOBHOM 00HeM paHee IPOBeICH-
HBIX HCCIIEIOBAaHUN KacaeTcs BOMPOCOB aKTHUBALIMU BCXOXKECTH TPAAMLMOHHBIX 3¢pHOO00O0BBIX M OBOIIHBIX
KYJbTYp, TOTJIa KaK JUIsl JIEKAPCTBEHHBIX paCTEHHH OTMeUeHbl €UHUYHbIE pa0oTHI [16]. JlaHHbBII acneKT mo3-
BOJIICT ONPEENIUTH MEPCTIEKTUBHOCTD ONTUMH3AINH (PU3NIECKIX METO/IOB aKTHBAIIUH BCXOKECTH CEMSTH JIJIs
JIEKapCTBEHHBIX KYIBTYP.

Lenp HACTOSIIETO MCCIEAOBAHHS — W3YYUTHh BOZMOKHOCTH NMPUMEHEeHHUs pu3ndeckux (aktopos (Mmar-
HUTHOE ToJie ¥ 0apOOTHpOBaHNE) HA MOBBIIIICHHUE MTOKa3aTeNIel BCX0KECTH CEMSH JIEKAPCTBEHHOTO PACTeHHS
maies CTEMHOTO, BaJlepHaHbl JIeKapCTBEHHOW U JIbHA MHOTOJIETHETO.

Obvexkmul u MemoouKka uccieo08aHutl

OOBbeKTaMH UCCIICIOBAHHUS SBISUIMCH CEMEHA CIITYIOINX JICKAPCTBEHHBIX PACTCHUIN: BaJIepHaHbI JIeKap-
ctBeHHoll (Valeriana officinalis L., Valerianaceae), mena nocesuoro (Linum usitatissimum L., Linaceae) n
maindes crenHoro (Salvia stepposa Des.-Shost., Lamiaceae) mocne 1,5 net xpanenus. CeMmeHa BaJiepraHbl U
JbHA OBUTM COOpaHbl HAa KOJUICKIMOHHOM Y4YacTKe JICKAPCTBCHHBIX M apOMAaTHYECKUX PACTCHUIA
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XKeskazranckoro 6oranmyeckoro cana (r. JXKeskasran, 3-1 Aekana aerycra 2019 r.); mandest cremHoro — B
ropax Kapkapaisr, ymense Tac-bynax (Kapkapanuackuii paiion, Kaparanguackas o0macts, 2-51 Aekana ceH-
Ts0pst 2019 1.). XpaHeHue ceMsiH Benu B OyMa)XXHBIX MTaKeTaX B XOJOMIbHIKE Tpu Temneparype 0— -2 °C.

Banepuana nexapcTBeHHas SABJSIETCS LIEHHBIM JICKAPCTBEHHBIM pacTeHUEM, BKJI0ueHa B dapmakornero
Pecy6muku Kazaxcran [17]. [logzeMHbIe opradbl MPUMEHSIOTCS KaK CEIaTUBHOE CPEICTBO, MPH JICUCHUU
paccTpoiicTB cHa, IeNpeccHi, HEKOTOPHIX 3a00JICBaHUX CepIeUHO-coCyaurcTol cucteMsl [ 18]. JIen moceBHOM
TaKxe siBrsieTcs papmakoneHsIM BunoM [17], cemeHa 00s1aaatoT JIETKUM ClIaOUTEeNbHBIM, OOBOJIAKUBAIOLINM,
MIPOTUBOBOCHAIUTEILHBIM ICHCTBHEM, IPUMEHSIOTCS IPH JICUCHUH ey JOYHO-KHILIEYHBIX 3a00JIeBaHU, 3a-
ropax, Hapy>kKHO — IIPH BOCHAJIMTEIIbHBIX 3a00JICBaHUAX KOXH, 0)k0oTax, Tpoduueckux s3Bax [19]. llandei
CTEIHOW MCIIOJIb3YETCsl B HAPOJHON MEIUIMHE KaK aHTUOAKTEepHAIbHOE, IPOTUBOBOCHAIUTEILHOE CPEACTBO
[20], 9TO MOKET CITY>KUTh aTbTEPHATHBOMN IIATI(Er0 IEKAPCTBEHHOMY.

Jlyis akTHBaIMKM BCXOXKECTH ceMeHa mocie 1,5 et xpaHeHus o0pabaThiBaiy ¢ MpUMEHEHUEM (U3nUe-
CKHX METOJ/IOB, KaK 0apOOTHPOBaHWE M MATHUTHOE TI0JIE B COYETAHHU C 3aMOPaKHBaHUEM B KHJIKOM a30T¢€ B
TedeHue 3-X CyToK. BapuaHThI sKcriepuMeHTa ciaeayonme:

1) K: konTposib, 6e3 00paboTKy;

2) OIll — oxpuHApHOE MAarHUTHOE TI0JIE, CYTKH;

3) OII3 — oxuHapHOE MarHUTHOE TOJIE, 3 CYTOK;

4) KOII1 — kpuokoHcepBauus + 0AMHAPHOE MarHUTHOE T10JIE, CYTKHU;

5) KOII3 — kpuokoHcepBaIus + 0IMHAPHOE MATHUTHOE TI0JIE, 3 CYTOK;

6) JIIT1 — nBoitHOE MarHUTHOE IOJIE, CYTKH;

7) AI13 — nBoitHOE MarHUTHOE MOJeE, 3 CYyTOK;

8) K[II1 — xpmokoHcepBaIus + IBOIHOE MarHUTHOE T0JIE, CYTKH;

9) KJII3 — xprokoHcepBanus + TBOWHOE MarHUTHOE TI0JIE, 3 CYTOK;

10) b — 6apGoTtupoBanue, CyTKy;

11) Kb — xpuokoHncepBamus + 6apOboTupoBaHue, CyTKH.

Jlns co3maHus MOCTOSHHOTO MarHUTHOT'O TIOJIS, B KOTOPOE TOMEIIANNCh 00pabaTsiBaeMble CeMEHa, UC-
M0JIb30BaJIACh CUCTEMA MOCTOSHHBIX KPYTJIBIX MarHUTOB AuameTpoM 20 MM, pa3MeIeHHbIX Ha IIOCKOH MOo-
BEPXHOCTH IJIACTUKOBOH IJIACTUHBI B IIAXMATHOM MOpsAKe Ha paccTossHUK 30 MM JIpyT OT Apyra (cM. puc.).
Pasmepsr miactunbl coctapmsuin 400400 mM. OOpabaTbiBacMble ceMEHa ITOMEIIATUCh B 00JIaCTh Hauboee
OJITHOPOZHOTO IOJIsI Ha NEPIEHANKYJISIPE OT LIEHTpa IIacTUHbL. OpUeHTaIs] MAarHUTHOTO IOJIsl CUCTEMBI Mar-
HUTOB COBIAJlajia C OpUEHTALIel MArHUTHOTO TTOJIS 3EMIIH.

Pucynok. IIpeanoceBnast o6paboTka ceMsiH B MarHUTHOM Tiouie (A4) u GapbotupoBanueM (5)

[TakeTs! c cemeHaMu pa3zmerainch Ha paccTosHuU 120 MM u 240 MM OT MJIACTHHBL, YTO COOTBETCTBOBAJIO
HaIpsDKEHHOCTH MarHuTHOTO 1o 140 MukpoTecna (IBOMHOE MarHWTHOE TOie 3eMi) U 75 MHKpoTecia
(cTanmapTHOE MarHUTHOE M0JIe 3€MJIN) COOTBETCTBEHHO. DTH BEJIMYUHBI ONPENEIISUINCh CyMMapHbIM MarHUT-
HBIM TI0JIEM TUTaCTUHBI U 3eMin. M3MepeHne BeNMYMHBI MAarHUTHOTO MOJISt TPOU3BOAMIIOCH C UCTIOIb30BaHUEM
BCTpoeHHoro MarautoMeTpa cMaptdona u [10 EMF Finder.
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.M. ©meHoBa, [1.B. Arees u gp.

Bap6oTtuporanue (puc. 1) ocyliecTBIsUIN B TeUueHUE 24 4 B BOJHOM cpelie ¢ IPUMEHEHUEM MTOTPYKHOTO
Hacoca Aquael. KpnokoHcepBanuio ceMsH MPOBOAMIN B TUIACTUKOBBIX KPHOIPOOWPKAX C MOTPYKEHUEM B
JKUJKUN a30T B cocyasl [oapa Ha 3-€ CyTOK.

[MpopamuBanye ceMsiH Beu Ha vamkax [letpu Ha 2-cioiiHo# GuiIbTpoBabHON OyMare, CMOYCHHOM JTU-
CTUJIMPOBAHHOM BOJION B COOTBETCTBUU CO CTaHAAPTHBIMU MeToaukamu [21]. KonnuecTBo moBTOpHOCTEN —
4, KOJMYECTBO CEMSH B KaXKIOH MOBTOPHOCTH — 25. JI7151 00bEKTOB HCCIeI0BaHUS OIICHUBAIN SHEPTHUIO TIPO-
pactanust (KOJMUYECTBO CEMSIH Ha 3—5-¢ CyTKH) U BCX0XkecTh (00I1ee KoJIrdecTBO popocux cemsiH). CraTu-
CTHYECKYI0 00pabOTKy pe3ysIbTaToB MpoBoAwIN ¢ nmpuMmeHeHueM nporpammbl STATISTICA, cratuctuue-
CKYIO 3HAUMMOCTb OLICHUBAIIH C MOMOILIBI0 f-Kputepust Cteronenta [22].

Pezynomamut u ux obcyscoenue

PesynbTarhl 1a00OpaTOPHBIX OMBITOB MOKA3aJIH, YTO MPUMEHEHNE (PU3NYECKUX METOJOB MPEIIIOCCBHOM

00pabOTKH BO BCEX BapHaHTAX HKCICPUMEHTA TPUBOIUIIO K MOBBIIICHHIO BCXOXKECTH U SHEPTUU MTPOPACTAHUSI
(Tabm. 1-3).

BcexoxkecTh M JHEeprusi mpopacTaHusi ceMsiH Linum usitatissimum

B 3aBUCUMOCTH OT (l)ﬂ3ﬂ‘leCKﬂX METO10B npezmoceBHoﬁ 06p360TKl/l

BapuanT onbiTa Bcexoxects, % OHeprus npopactanus, %

K 70,00 +£ 4,73 2 56,14+211¢%

OI11 85,50+£3,69° 80,25+ 0,50 °

OI13 93,25+ 0,96 ¢ 72,775+ 4,.26°

KOII1 85,00 + 4,89 79,50 + 3,08 ®

KOII3 79,75 + 0,50 ® 68,25+ 4,19 @

AIT1 80,75+3,25¢% 70,00+ 5,16

KAIT1 79,75+381°% 66,50 + 3,55 b¢

AI13 95,00 + 3,46 ¢ 41,50 £ 5,672

KJI13 75,00 + 4,08 * 6825+4,19"

b 80,04 +£5,61° 69,14 £5,022

Kb 81,00+4,722 64,25+ 4,502
HpuMeanue. Pasnrle 6yKBI)I YKa3bIBarOT Ha JOCTOBEPHLIC pA3/IM4UA B IIOKA3aTCIAX
npopacrtaivsd B CpaBHEHHU C KOHTPOJEM W MEXKAY BapUaHTaMU OSOKCIIEPpUMEHTa

(P <0,05).

BexoskecTh u 3Heprusi npopactranus cemsH Valeriana officinalis

B 3aBHCHMOCTH OT (pu3HUYeCKHX METOI0B MPeANoceBHOI 00padoTKn

Tabnuma 1

Tab6bauma 2

BapuanT ombiTa Bexoxects, % OHeprus npopacTtanus, %

K 46,25+3,01® 15,00 + 5,77

OIl1 85,50 £ 4,01 ° 55,00 + 10,00 ®

OIl3 69,00+ 8,13 ® 36,25+ 3,54

KOIT1 78,25+9,77" 62,50 + 12,58 ®

KOII3 91,00 + 8,68 57,75+4,91°

JIT1 86,00 + 8,00 ® 73,75+ 3,58 ¢

JI13 99,25 + 0,96 64,25 + 8,50

KI11 77,50 + 7,23 be 30,00+ 11,55 ®

K13 7825+ 7,17° 65,50 + 7,60 ©

b 85,14+ 11,10° 77,05 + 9,60 ¢

KB 82,75+ 4,73 ° 56,00 + 8,00 P
HpuMet{aHue. Pa3HBIe 6yKBI>I YKa3bIBalOT Ha JOCTOBEPHLIC pa3jiMius B IOKA3aTEIAX
npopacrtanvss B CpaBHEHHU C KOHTPOJEM W MEXKAY BapUaHTaMU OKCIIEpUMEHTa

(P <0,05).
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Tab6banuma 3

BcexoxkecTh M 9Heprusi popacTaHus ceMsH Salvia stepposa
B 3aBHCHMOCTH OT (pM3NYECKNX METOI0B NMPeANOoceBHOIT 00padoTKu

BapuanT ombita Bexoxects, % DHeprus npopactanus, %
K 36,80+ 3,40 2 30,15+2,90°2
OIl1 5125+541°% 4725+6,642
OI13 79,00 +9,35" 66,25+9,25"
KOIT1 59,50 +£ 9,68 2 46,25 +7,022
KOII3 61,50+ 6,90 ° 5825+7,11°
AIT1 50,75+ 4,862 4500+ 19,152
AI13 64,00 + 5,94 ® 55,25+9,59%
KAII1 63,50+ 5,52" 60,00 + 6,33 ®
KATI13 63,50+ 434" 58,75+ 14,36
b 82,11 +590¢ 75,04 + 8,60 °
Kb 90,12 +£ 4,50 ¢ 82,45+590°
HpuMeanue. Pasnrle 6yKBBI YKa3bIBalOT Ha JOCTOBCPHBIC PA3JIMIUA B IIOKA3aTEIIAX
[POPACTaHUs. B CPABHEHWH C KOHTPOIEM M MEXIy BAPHAHTAMH OSKCIIEPHMEHTA
(P <0,05).

[ ceMsiH JIbHA TIOCEBHOTO CaMblii BHICOKUH MPOLEHT JIAOOPAaTOPHOI BCXOXKECTH OTMEYEH B BapHaHTE
MIpearnoceBHON 00pabOTKHU C ABOWHBIM IIOJIEM B TeUeHHE 3-X CyTOK (95 %), mpu 3TOM pa3HHIIA C KOHTPOJIEM
coctaBuia 25 %. Belcokue pe3ynbTaTel OTMEUYEHB! TAK)KE B BAPHAHTE C MPUMEHEHUEM OAMHAPHOIO MOJS B
TedeHue 3-x cyTok — 93,25 %. OcranbHble BapHaHThI IPEBBIIAIN KOHTposIb Ha 9,75-15,5 %. Makcumars-
HBIC 3HAYCHUS DHEPIHU MPOPACTAHUS OTMEUEHBI IMpU 00pabOTKe OJMHAPHBIM IOJIEM B TEYEHHE CYTOK —
80,25 % (BbIme koHTpoIs Ha 24,11 %) u BapuaHTe C MpUMEHEHHEM KPHOKOHCEPBALMK U TIOMEIICHNE B O/IH-
HapHoe 1nofnie Ha cyTku — 79,50 % (mpeBbiieHre Hajx KOHTpojieM 23,36 %). JlocToBepHbIe OTINYUS B CpaB-
HEHHUU C KOHTpOJeM OTMeueHBl ais BapuantoB ombita OII1, OII3, KOII1, AI13, ocranbHble BapUAHTHI HE
HMEJIU I0CTOBEPHOI pa3HULLBL.

st BanepuaHbl IEKapCTBEHHOM MPEBBIIIEHNE BCXOKECTH CEMSH 10 BapHaHTaM OIIbITA B CPABHEHHU C
KOHTposieM cocTaBmiio oT 22,75 no 53,0 %, Bce BapHaHTBhI SKCIEPUMEHTa UMEIN TOCTOBEPHOE PA3JIAYMSL.
OHeprus npopacTanus u3MeHsuach ot 15 10 62,05 %, ronsko Bapuant K/I11 He umen 10CTOBEPHOTO MPEBHI-
LIeHUs HaJ KOHTpoJjeM. Jlydiie nokas3arenn BCX0XKeCTH 3a(UKCUPOBaHbl B BApPUAHTE C IPUMEHEHUEM JIBOM-
HOTO TOJIA B TeUeHHE 3-X CyTOK — 99,25 %; sHeprun npopactanus — npu 6apOOTHPOBAHNUH B TEUCHUE CYTOK
— 77,05 %.

BexoxecTs cemsH mandes ctemHoro Bapbuposaia ot 36,8 1o 90,12 %, sueprus npopacranus ot 30,15
1o 82,45 %. IlpeBbilieHne mokas3aTeneil BCX0OXKECTH HaJl KOHTposieM cocTaBmiio 13,95-53,32 %, snepruu npo-
pactanug — 14,85-52,3 %. CtatucTudeckoe JOCTOBEPHOE MPEBHIIEHUE SKCIIEPUMEHTAIBHBIX JaHHBIX OTMe-
geHo 1 BapuantoB OI13, KOII3, AI13, KJII1, KIT/I3, b u Kb. MakcumansHbie 1MOKa3aTeIM OTMEUYCHEBI B
BapuaHTe C MPUMEHEHNEM KpHOKOHcepBalun u 0apooTuposanus. Tak, BcxoxkecTs coctasuia 90,12 %, suep-
rus npopactanusg — 82,45 %.

Baxnouenue

BrsiBiIeHO TIONIOXKUTENBHOE BIMSIHAE (PU3HMUECKUX METOI0B IPEANOCeBHOM 00pabOTKH MyTeM KPHOKOH-
cepBaly, MPUMEHEHHUsI MarHUTHOTO TIOJIL M 0apOOTHpOBaHMS Ha yBeTUYEHHE JTa0OPaTOPHON BCXOXKECTH U
SHEPTUM MPOPACTAHHSI CEMSH BaJlEpHaHbI JIEKAPCTBEHHOI, JIbHA TTOCEBHOTO U MIamndes ctemHoro. OTMedeHo,
YTO B CPEIHEM IIPOIIEHT BCXOXKECTH CeMsH yBenmuuBaica Ha 9,75-90,12 %, sHeprum mpopacTanus — Ha
9,86-79,5 %.

Jly4mme mokasaTenu XKH3HECHOCOOHOCTH CEeMsH JIbHA MHOTOJETHEero mociie 18 mMecsiieB XpaHeHUs
HaOIIOTAIOTCS TP BapuaHTe MPEAIOCEBHON 00pabOTKH — NBOHHOE MarHUTHOE T0JIe B TeYEeHHE 3-X CYTOK;
CEeMSTH BaJIEpHaHbl JIEKAPCTBEHHOW — JBOWHOE MarHWTHOE TOJIe B TeUeHHE 3-X CYTOK; JJIS CeMsH Imandes
CTEIHOr'0 — COoYeTaHUe KPHO3aMOPaKUBAHHUS C MOCIEAYIOUINMM 6apOOTHPOBaHUEM.

[TomydeHHBIe pe3yNbTaThl MOTYT HCIIONB30BATHCS TSI AKTUBAIIMM BCXOXXECTH CEMSIH JIEKapCTBEHHBIX
pacTeHuil nepes opraHu3anue Nocesa B MOJEBBIX YCIOBUSAX.
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Hccneoosanus evinonnenst npu unancosoti hoodepoicke epanmosoz2o npoekma Komumema nayxku Mu-
Hucmepcmea obpazosanus u Hayku Pecnyonruxu Kasaxcman (Homep epanma AP09259548).
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BnnsaHne dmanyecknux metonos npeanoceBHon oopaboTkm ...

JI.M. Omenona, JI.B. Arees, A. Tonemr, O.b. Cenparoraes,
JLLA. BunoBbeB, M.A. Hopiiesa

Keii0ip nopuiik eciMaikTepaiH TYKbIMIAPBIHBIH OHYIHE aJIBIH aJ1a
erylaiH pu3HKaJIBbIK dicTepiHiH dcepi

OHzeyniH (QU3UKAIBIK SMiCTepiH MaianaHy MOICHH ©CIMIIKTEpIiH KONTETeH TYPJIEPiHiH TYKBIMIApBIHBIH
OMIpLICH/IITIH JaKcapTyFa MYMKiHAIK Oepeni. @u3uKaiblK OHIEY ONiCTepi SKOJOTHSUIBIK Tas3a, ap3aH,
KOJUICKIHMSUTBIK  yYacKeJep MEH IUIaHTaIMsIapabl YVHBIMIACTBIpYZa OHAil jKy3ere aceIpbliafbl. Jlopimik
OCIMIIKTEPIIH TYKBIMAAPHI VIINIH €ry ajIblHAaFbl OHACYIiH (HU3HMKANBIK OMICTEPiH KOJAaHy OYpBIH
KyprisinMmered. Makanana Salvia stepposa, Linum usitatissimum, Valeriana officinalis TyKeIMaapbIHbIH 1,5
JKBUT CaKTaJIFaHHAH KEHiH OHTIIITIrI MEH 6HY KapKbIHIBUIBIFBIHA (DU3UKAIBIK dIiCTepiH (MarHUT epiciMeH
COyJIENEHAIpY JoHE 0apOoTHpICy) ocepiH 3epTTEYAIH HOTIKEIEPl KEeNTIpUIreH. AJNBIHFaH HOTHXKEICD
KepceTKeHael, 24 cararT OOHBI MarHHTTIK OpICIIEH coyJeleHin, OapOoTaxnay Ke3iHaeri OakpLiayMeH
canbICTRIpFaHaa OapIbIK YII TYPIiH TYKBIMIAPBIHBIH OMIpIICHAIrT afTapIbIKTail KOFapblIaFaHbIH KOPCETTI.
Jama comOeHiHIH TYKbIMOAphl YLIIH €Ty alAbIHOaFbl OHACYIIH €H JaKchl (DU3MKAIBIK omici — oici
KPHOKOHCEepBaLys MeH 0apOoTakAblH YiJieciMi, IIYHTiHIION MEeH 3bIFBIP TYKBIMAAPHI YIIH — 3 KYH ilIiHzAe
MarHuT epiciMeH cayJeNneHipy OO0l TaObLIaabL.

Kinm ce3dep: nepimik ecimaikrep, Linum usitatissimum, Valeriana officinalis, Salvia stepposa, TyKbM
MaTepuaigapbl, ery anAblHAaFbl (QU3MKAJBIK OMIICTep, MArHUTTIK epic, OapOoTaxaay, OHTIIITIK, ©HY
KapKBIHIBLTBIFEL.

D.M. Amenova, D.V. Ageev, A. Tolesh, O.B. Seldiugaev,
L.A. Zinovev, M.A. Nortseva

Influence of physical methods of pre-sowing treatment
on seed germination of some medicinal plants

The use of physical processing methods improves the viability of seeds of many species of cultivated plants.
Physical processing methods are more environmentally friendly, cheap, can be easily implemented when or-
ganizing collection sites and plantations. The use of physical methods of pre-sowing seed treatment of medic-
inal plants has not previously been carried out. The article presents the results of studying the effects of physical
methods (magnetic field irradiation and bubbling), on the germination rate and energy of germination of the
seeds of Salvia stepposa, Linum usitatissimum, Valeriana officinalis after 1,5 years of storage. The results de-
mostrated that the viability of the seeds of all three species was significantly increased compared to the control
after irradiation with a magnetic field and the use of bubbling for 24 hours. The best physical method of pre-
sowing treatment for Salvia stepposa seeds was recognized as the combination of cryopreservation and bub-
bling, for Linum usitatissimum and Valeriana officinalis seeds were irradiation with a double magnetic field
for 3 days.

Keywords: medicinal plants, Linum usitatissimum , Valeriana officinalis, Salvia stepposa, seed materials, phys-
ical methods of pre-sowing treatment, magnetic field, babbling, germination rate, energy of germination.

References

1 Cherkashina, E.V., & Ospanova, A.A. (2015). Problemy proizvodstva lekarstvennogo rastitelnogo syria v Respublike Kazakh-
stan [Problems of production of medicinal plants raw materials in Republic of Kazakhstan]. Proceedings from Science and education:
experiences, prospects of development: XIV Mezhdunarodnaia nauchno-prakticheskaia konferentsiia — XIV International scientific-
practical conference. Krasnoiarsk: Krasnoiarskii gosudarstvennyi agrarnyi universitet, 204-208 [in Russian].

2 Terekhin, A.A., & Vandyshev, V.V. (2008). Tekhnologiia vozdelyvaniia lekarstvennykh rastenii [Technology of medicinal
plants cultivation]. Moscow: RUDN [in Russian].

3 Vasfilov, E.S., Sushentsov, O.E., Zainullina, K.S., Portniagina, N.V., & Fomina, M.G. (2013). Nekotorye zakonomernosti
introduktsii lekarstvennykh rastenii, vyiavlennye na osnove analiza ikh urovnei zhiznennosti [Some patterns of introduction of medic-
inal plants revealed on the basis of analysis of their vitality levels]. Vestnik Permskogo universiteta. Seriia biologiia — Bulletin of the
Perm University. Biology Series, 2, 4-10 [in Russian].

4 World Health Organization (2003). WHO guidelines on good agricultural and collection practices for medicinal plants. Ge-
neva, Switzerland: World Health Organization.

5 Silori, Ch.S., & Badola, R. (2000). Medicinal plant cultivation and sustainable development. Mountain Research and Devel-
opment, 20 (3); 272-279. https://doi.org/10.1659/02764714(2000)020[0272: MPCASD]2.0.CJ:2.

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 21



.M. ©meHoBa, [1.B. Arees u gp.

6 Svistunova, N.Yu. (2015). Sokhranenie sortovogo i vidovogo bioraznoobraziia semian lekarstvennykh i aromaticheskikh kultur
[Conservation of varietal and species biodiversity of medicinal and aromatic seeds]. Molodoi uchenyi — Young Scientist, 9.2 (89.2),
120, 121 [in Russian].

7 Siddique, A., & Kumar, P. (2018). Physiological and biochemical basis of pre-sowing soaking seed treatment — an overview.
Plant Archives, 18 (2); 1933-1937.

8 Sousa Araujo, S., Paparella, S., Dondi, D., Bentivoglio, A., Carbonera, D., & Balestrazzi, A. (2016). Physical Methods for
Seed Invigoration: Advantages and Challenges in Seed Technology. Front. Plant Sci., 7; 646 https://doi.org/10.3389/fpls.2016.00646.

9 Aksenovskii, A.V., Anikeva, E.N., & Aksenovskaia, D.A. (2019). Fizicheskie sposoby predposevnoi obrabotki semian [Phys-
ical methods of pre-sowing treatment of plants]. Nauka i obrazovanie — Science and education, 2 (4), 223-230 [in Russian].

10 Kubeyev, E.I. & Antropov, B.S. (2018). Decomposition of technological processes for evaluating the performance of produc-
tion line for pre-sowing treatment of seeds. Agricultural machinery and technology, 12 (3); 18-22. https://doi.org/10.22314/2073-
7599-2018-12-3-22-27

11 Zubova, R.A. (2017). Obosnovanie rezhimov predposevnoi obrabotki semian s tverdoi obolochkoi ultrazvukom i elektromag-
nitnym polem sverkhvysokoi chastoty [Substantiation of modes of pre-sowing seeds treatment with solid shell by ultrasound and elec-
tromagnetic field of ultra-high frequency]. Candidate’s thesis. Krasnoiarsk [in Russian].

12 Erokhin, A.IL., & Tsukanova, Z.R. (2014). Fizicheskie metody predposevnoi obrabotki semian i effektivnost ikh ispolzovaniia
[Physical methods of pre-sowing seeds treatment and efficiency of their use]. Zernobobovye i krupianye kultury — Legumes and cere-
als, 3 (11); 84-88 [in Russian].

13 Bukatyi, V.I., & Karmanchikov, V.P. (2003). Lazer i urozhai: monografiia [Laser and harvest. Monograph]. Barnaul: AGU,
57 [in Russian].

14 Dvorovenko, N.I. (1995). Lazernaia stimuliatsiia semian ovoshchnykh kultur [Laser stimulation of vegetable seeds]. Vestnik
Kemerovskogo selskokhoziaistvennogo instituta — Bulletin of the Kemerovo Agrocultural Institute, 1, 34-36 [in Russian].

15 Bezpalko, V.V., Zhukova, L.V., Stankevych, S.V., Ogurtsov, Yu.H., Klymenko, L.I., & Hutianskyi, R.A., et al. (2019). Eco-
logically safe methods for presowing treatment of cereal seeds. Ukrainian Journal of Ecology, 9 (3); 189-197.

16 Shish, S.N., Shutova, A.G., Mazets, Zh.E., Fatykhova, S.A., & Shabunia, P.S. (2019). Vliianie predposevnoi obrabotki semian
na sostav masla chernushki posevnoi [Influence of pre-sowing seeds treatment on composition of blackberry seed oil]. Fiziologiia
rastenii i genetika — Plant physiology and genetics, 41 (2); 161-171 [in Russian].

17 (2009). Gosudarstvennaia farmakopeia Respubliki Kazakhstan. Tom 2 [The state pharmacopeia of Republic of Kazakhstan.
Volume 2]. Astana [in Russian].

18 Al-Attraqchi, O.H.A., Deb, P.K., & Al-Attraqchi, N.H.A. (2020). Review of the Phytochemistry and Pharmacological Proper-
ties of Valeriana officinalis. Current Traditional Medicine, 6 (4); 260-277. https://doi.org/10.2174/2215083805666190314112755.

19 Cunnane, S.C., Ganguli, S., Menard, C., Liede, A.C., Hamadeh, M.J., & Chen, Z.Y ", et al. (1993). High a-linolenic acid flaxseed
(Linurn  usiiaiissimurn): some nutritional properties in humans. British Journal of Nutrition, 69 (2); 443-453.
https://doi.org/10.1079/BIN19930046.

20 Levaya, Ya.K., Zholdasbaev, M.E., Atazhanova, G.A., & Akhmetova, S.B. (2021). Antibacterial activity of ultrasonic extract
of Salvia stepposa growing in Kazakhstan. Bulletin of the Karaganda University. Biology. Medicine. Geography Ser., 1(101); 45-49.
https://doi.org/10.31489/2021BMG1/45-49

21 (2019). International rules for seed testing. Japan: Sapporo.
22 Lakin, G.F. (1990). Biometriia [Biometrics]. Moscow: Vysshaia shkola [in Russian].

22 BecTHuk KaparaHguHckoro yHusepcuTeTa



DOI 10.31489/2022BMG1/23-31

VK 593:590.8

I'.K. Aca"oBa*

Hayuno-npouszeoocmeennutii xonoune « Qumoxumusy, Kapaeanoa, Kazaxcman
*Aemop ons koppecnonoenyuu: gulzina_as@mail.ru

CoBpemenHoe coctosinue nonyasiuuii Centaurea bipinnatifida
B ropax Yasitay (Kaparanaunckasi 00J1acTh)

Konuenmus coxpaneHus: GHOJIOTHYECKOTO Pa3HOOOpa3wst MPEeANoaaraeT He0OX0JMMOCTh U3yUSHHUS COCTOSTHUA
MOMYJISILMKA PACTeHUH, MPOU3PACTAIOUINX OIPAaHMUYEHHO B MPUPOJIE U UMEIOUIMX TEHACHIUIO K COKPAICHHUIO.
B KaparauauHckoi 001acTi K peIKUM BHJAM M y3KHM JIOKIBHBIM dHIeMuKkaM otHocutcs Centaurea bipin-
natifida, obuTaHHe KOTOPOTO MPUYPOUCHO K ropaM YbITay. JIJst OIIEHKH COCTOSHUS 3-X MOMyJIALUI JaHHOTO
BHUJ/Ia N3yUYCHBI MECTA UX OOUTAHMUS, IKOJOTHUCCKAs U (DUTOIICHOTHYECKAs CTPYKTYpa, O0TaHUIECKHE 0COOCH-
HOCTH, MOPHOMETPUIECKHUE TIOKA3ATEIH PACTCHUI U COOTHOIIICHHE (pa3 OHTOreHe3a. Y Ka3aHHBIN BH IPUYPO-
YeH K CTEIHBIM U JIyTOBO-CTEITHBIM y4acTKaM B MPEATOPhIX YIIBITAy, peke OOUTAaeT Mo MICOHUCTHIM B KaMe-
HUCTBIM TMOJIOTHM CKJIOHaM. OTpeieNIieHo, YTO BUIOBOIM COCTaB coo0mecTB HacuuThiBaeT oT 41 g0 51 BHIOB.
Hawubonpmiee 9uciio BUIOB COCPEIOTOUCHO B ceMeiicTBax Asteraceae, Rosaceae, Poaceae u Fabaceae. Cpenn
9KOJIOTHYECKUX TPYI JOMHUHUAPYIOT Me30(UTHI, TIO )KU3HEHHBIM (popMaM MpeoOIIaIaloT TPaBIHICTBIC MHOTO-
JICTHUKU. AHainu3 MOppOMETpHUYECKHX IoKa3aTenaell U Bo3pactHoro crnektpa Centaurea bipinnatifida no3Bo-
JIJT ONPEAEIUTh, YTO BCE MOMYJIALHUSA XapaKTepU3YIOTCS KaK yCTOWYHBBIE MOJIOAbIE U CPEIHEBO3PACTHHIE C
npeobIagaHreM MOJIOJIBIX WITH CPEJHEBO3PACTHBIX FeHEPaTUBHBIX pacTeHuil. [Io nToraM moseBbix obcneno-
BaHUHA MOJKHO PEKOMEHJIIOBaTh Pa3pabOTKy NpOrpaMMbl MOHMTOPHHIA TOMMYJISALMHA Ui MOLAEp)KaHUS HX
CTPYKTYPBI M COXpAHCHUS BH/A B IPUPOTHBIX YCIOBHSAX.

Knioueswie crosa: Centaurea bipinnatifida, SH1eMUK, TIOMYIAIHS, TOPEl YIIBITay, OHTOTCHETUIECKUHN CHEKTD,
Mopdosornueckue 1 KOIMIECTBEHHbIE HHANKATOPEI, COBPEMEHHOE COCTOSTHHE, (DIIOPUCTUYCCKUIT CIIEKTP.

Begeoenue

NzydeHne 3k010r0-00TaHHYECKUX 0COOCHHOCTEH MPUPOIHBIX MOMYJISAINA PEIKUAX, NCUS3aI0NNX H XO-
3SIICTBEHHO-IIEHHBIX PAaCTeHUH 00yCIIOBICHO npuopuTeTaMu CTpaTeruu 0 COXpaHEeHUH OUOJIOTUYECKOTO pas3-
HO0Opa3us [1] 1 palMoOHATFHOTO MCIIOJIh30BaHUS, B TOM YKCIIe KaK HCTOYHUKOB JIGKAPCTBEHHBIX MIPENapaToB
[2, 3]. B HacTosIee BpeMs MPUPOIHEIC TOMYJISIIUN MHOTHX JICKAPCTBEHHBIX PACTEHUM TOJIBEPIKEHBI aHTPO-
IIOTEHHOW Harpy3Ke, CBSI3aHHOHN C YHUYTOXKCHUEM MECT OOMTAHUS, YCHICHHBIM BBIITACOM JIOMAIITHETO CKOTA,
HEKOHTPOJIMPYEMBIM COOPOM, UTO TIPUBOJNT K JIETpasiaIliu coooIecTs [4—7].

B ILenTpansaom Kazaxcrane mpouspactaeT 116 BuaoB 3H1eMUKOB U3 57 ponoB u 21 cemeticTra [8], u3
KOTOPBIX K y3KUM JIOKaJIbHBIM oTHOCcHUTCS Centaurea bipinnatifida (Trautv.) Tzvel. (cemelicTBO Asteraceae)
[9]. JaHHEII BUI 00WTAET TOJBKO B TOpax YIbITay, MpOM3pacTas Mo CKJIOHAM IEOHMCTHIX M KaMEHHCTHIX
OCHIIEeH, B TIOJITOPHBIX JIYTaX U Ha CTEMHBIX YYaCTKAX, B MEKCOTIOYHBIX TOHMKCHUSX.

OnHako COBpEMEHHOE COCTOSIHUE €T0 MOIYJISIUAN 10 CUX MOp HEe U3YYEHO, M0 ATOW MPUIMHE HEoOXO-
JIUMBI HCCJICIOBAHMSI TI0 COBPEMEHHOMY COCTOSIHHIO TIOITYJISIIUN BaCHJIbKa ABOSKOIIEPUCTOTO, YTO TIO3BOJIUT
B OyJIyIlIeM TUIaHUPOBATH MEPOTIPHUATHS TI0 €r0 MOHUTOPUHTY M OXpaHe B MECTaX €CTECTBEHHOT'O MPOM3PAC-
TaHHS.

Lenp HacTOAIIErO UCCIIEIOBaHUS — MPOBeCTU aHau3 nonyusiuil C. bipinnatifida na Teppuropun rop
VYibITay ¥ onpeaenuTh HeoOXOAMMOCTh IIPUPOIOOXPAHHBIX MEPOTIPUSITHHN TSI COXpAaHESHUS BHJA B IPUPOJIC.

Obvexmul U Memoobl UCCAeO08AH U

OO0BeKTOM HCCeNoBaHus ABISIINCH npupoAnbie nmonyisiuuu C. bipinnatifida B Topax Yneiray (Ynbita-
yckuii paiton, Kaparanauackas obnacth). Pactenue 10 120—140 cM BBICOTOH, CO CTEPIKHEBBIM KOPHEM U
OOMJIHHBIM BOMJIOYHBIM OMYIIIEHHEM, YIUIOTHEHHBIM B TIa3yXaX MPUKOPHEBBIX U HIDKHUX CTEOJIEBBIX JTUCTHEB,
B OCTAJILHOM T0JI0€, 3elicHOe, pexxe cu3oBaroe [ 10]. Ctebnu ouHOYHBIE HITH HEMHOTOYUCIICHHBIE, TPSIMOCTO-
siaue, MPEeUMYIIIECTBEHHO B BEPXHEH YacTy BETBUCTHIE. JINCTHSI IBAXK/IbI IEPUCTO-PACCEUCHHBIC HA OUYECHD Y3-
KHe, XpsIIeBaTo-0cTpo3youaTsie noabku. O6BepTku 15-23 MM amuHON 1 1020 MM ITUPHUHOMN, TOITBIE, HAPY K-
HbIe ¥ CpelHue JUCTOYKH 0e3 MPHUIATKOB, BHYTPEHHNE — C HEOONBIINMHU MEPEeTOHYaTHIMHA TPUIATKAMI.
LlBeTku *xenThie, ceMsiHKa 6—8 MM JUTMHOM. X0X0JIOK O€I0BaThIi WX OYPOBATHIMA.
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Uccnepgosanus nposenensl B 2015-2018 rr. MapmpyTHeIMH U cTallMOHApHBIMU MeTofamu. [Ipoananu-
3UpOBaHbI 3 BBISBIEHHBIE BO BPEMSI 3KCIIEIUIIMOHHBIX BBIE3/IOB MTOMYJIAIUH.

[Tpu onvcanuu MOMYJISNNN TPUMEHSUTH TPAAUIIMOHHBIE METOABI Te000TaAHUYECKOTO 00CIIeJOBaHUSI C HC-
II0JIE30BaHUEM IKOJIOTO-MOpdoornueckux nokazareneii [11]. Ha xaxmoit momysimu 3akmaasiBanu ot 10 1o
15 y4eTHbIX miomanok pasmepom 10x10 m? (100 m?). Ha momanke npooaumu yuer ocobeit C. bipinnatifida
110 BO3PACTHBIM TPYIIaM, OMUCHIBAIN (propucThueckuii coctas, otMedann GPS-koopauHaTel, reorpaduye-
ckoe pacnonoxernne [12, 13]. [Ipu onmrcarnu Mop¢oIOrHIeCcKHUX IMOKa3aTelne 0TMeYalld BRICOTY TeHEpaTHB-
HBIX 0co0eil, yrcio nmoderos Ha 1-0if 0coOH, KOJIMYECTBO COLBETHH HA 1-OM reHepaTUuBHOM Mobere, 3aMephbl
MIPOM3BOAMIIN Ha 25-U TeHEepaTHBHBIX 3K3eMIULIpax. Buapl onpexnensnu cornacHo cBojke «Pmopa Kazax-
cranay [10] u OnpenenuTento coCyTMCThIX pacTeHuid rop YibIiTay [14]. CxoacTBo Mex 1y GIOPUCTUIECKUMH
CHHMCKaMU MOMyJIsiuid onennBaiu 1o ¢popmyne I1. XKakkapa. Haspanue pacTeHnii npuBOIUIN B COOTBETCTBUE
co ceonkoi C.K. Uepenanona [15].

[Ipu onmcanuy OHTOTEHE3a HCIOIL30BAN METOIUKY A.A. YpanoBa [16] ¢ yueToMm paHee H3y4CHHOTO
[MKJIa OHTOTeHe3a JaHHoro BU/A [ 17], Tun momynsiun onpeaensum mo meroauke T.A. PabotHoBa [18]. Yuu-
TBHIBAJIM CJIEIYIOLIIE BO3PACTHBIC IPYIIIBI: IOBEHWIbHBIC pacTeHus (j), IMMaTypHbIe (im), B3pOCIbIE BereTa-
TUBHBIE (V), MOJIOJbIe TeHepaTuBHEIE (gl), cCpeaHeBO3pacTHRIE FeHEpaTUBHbBIE (g2), cTapble TreHePaTUBHBIC
(g3) u cenmnbHbIe (s). [IpopOCTKH B IPUPOIHBIX MOMYJIALUAX BhIsBICHBI He ObLIHM. Kiiaccudukaiumio sku3HeH-
HbIX ()OpM BUOB, BXOISIIUX B COCTAB MOMYJIALKHT, olleHuBanu o metoauke W.I". Cepebpsikosa [19]; sxoito-
rHYeCcKUX rpynn — no kinaccupukanuu A.B. Kymunosoii [20].

Craructryeckyio 00pabOTKy pe3yIbTaToB MPOBOIWIM IPU MOMOIIH nporpammsl Statistics 10 (StatSoft
STATISTICA 10.2011).

Pezynomamut u ux obcyscoenue

DKonozo-buonocuveckan u pumoyenomuieckas CMpyKmypa nonyasyuil

PekorsociupoBouHbie 00cIe10BaHMUS IT03BOIMIN BIACIUTh 3 nionyiisituu C. bipinnatifida B ropax Y jibl-
tay: 1) okpectaoctu ropsl Expire (I11). GPS-koopnunatsr: 48,58314 c.m., 66,83183 B.11., BeicoTa 480 M Haf
ypoBHeM Mopsi; 2) nosmHa p. Ketbikbi3 (112). GPS-koopaunatsr: 48,72199 c.., 66,97820 B.11., BeicoTa 396 M
HaJ ypoBHeM Mops; 3) okpecTHOCTH 30HBI oTabixa «Kaszaxmbicy (I13). GPS-koopaunater: 48,59677 c.mi.,
66,92887 B.1., BBIcOTa 408 M HaJ YpOBHEM MOPSI.

[Momymsamus 1 pacnonokeHa Ha HOATOPHOHN paBHUHE ropbl Enbire, Ha OCTEMHEHHOM JIyTe, 00pa3yeT ThI-
CSIUEMCTHUKOBO-371aKOBO-Pa3HOTpaBHOE cooluiectBo (Achillea millefolium + Ach.nobilis — Stipa capil-
lata — Herba varia) (Tabmn. 1, puc. 1). PaBHuHa XapakTepu3yeTcs: CBETJIO-KalITAHOBBIMHU [T0YBAaMH, HACBIIICH-
HBIMH IeOHUCTHIME KOMIIOHEHTaMH, U HE3HAYUTEILHBIM TI€PETaloM BBICOT.

Tab6auma 1

Dnopuctuyeckuii cocras nonyJsiuuii ¢ yaacruem C. bipinnatifida

BerpeuaemocTs BUIOB
HaumenoBanue Buna / cemeiicTa B LTI Kusnennas | - Dxonoruieckas
m | m | 1m3 bopva rpymma

1 2 3 4 5 6
Apiaceae
Eryngium planum L. + + + ™ MK
Peucedanum morisonii Bess.ex Spreng. + + + ™
Asparagaceae
Asparagus officinalis L. - | + | + | ™ |
Asteraceae
Achillea millefolium L. + + + ™ KM
Achillea nobilis L. + + + ™ K
Artemisia pontica L. + - + ™ M
Artemisia frigida Willld. + - + ™ K
Centaurea scabiosa L. + + + ™ MK
Centaurea bipinnatifida (Trautv.) Tzvel. + + + ™ MK
Cichorium intybus L. + + - | MK
Galatella angustissima (Tausch) Novopokr. + + - ™ MK
Galatella villosa (L.) Reichenb. + - + ™ K
Helichrysum arenarium (L.) Moench - - + ™ K
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Ipomonxenue tTadbamumusr 1

1 2 3 4 5 6
Hieracium umbellatum L. - + + ™ M
Hieracium villosum Jacq. + - + ™ KM
Inula caspica Blum ex Ledeb. + + - ™ M
Jurinea multiflora (L.) B.Fedtsch. + - + ™ K
Lactuca tatarica (L) C.A. Mey. - - + ™ M
Senecio jacobaea L. + - + ™ M
Tanacetum ulutavicum Tzvel. + - + ™ K
Tanacetum vulgare L. - + - ™ M
Boraginaceae
Nonea pulla DC. | + + - ™ MK
Brassicaceae
Alissum lenense Adams. |+ - - ™ K
Caryophyllaceae
Dianthus acicularis Fisch. ex Ledeb. - - + ™ K
Dianthus leptopetalus Willd. + - - ™ MK
Crassulaceae
Sedum hybridum L. + - + ™ MK
Dipsacaceae
Scabiosa ochroleuca L. - + + pil| M
Scabiosa isetensis L. - IIK K
Fabaceae
Astragalus alopecurus Pall. + - - ™ MK
Lathyrus pratensis L. - + - ™ M
Melilotus albus Medik. + + + ™ M
Medicago falcata L. + + + ™ KM
Vicia sepium L. + + + ™ M
Gentianaceae
Gentiana pneumonanthe L. | - + - ™ MK
Geraniaceae
Geranium collinum Steph. | - + + ™ MK
Hypericaceae
Hypericum perforatum L. + + + ™ M
Hypericum scabrum L. + + - ™ KM
Iridaceae
Iris scariosa Willd. ex Link + - +
Lamiaceae
Phlomoides tuberosa (L.) Moench + + + ™ KM
Salvia stepposa Shost. + + - ™ KM
Thymus marschallianus Willd. + + + ™ M
Ziziphora clinopodioides Lam. + - + TIK K
Onagraceae
Chamaenerion angustifolium (L.) Scop. - + - ™ M
Plantaginaceae
Plantago lanceolata L. + - + ™ KM
Plantago major L. - + + | M
Poaceae
Calamagrostis epigeios (L.) Roth + - + ™ KM
Festuca valesiaca Gaudin + - + ™ K
Poa pratensis L. + + - ™ M
Stipa capillata L. + - + ™ K
Polygalaceae
Polygala comosa Schkuhr - + - ™ M
Polygonaceae
Polygonum aviculare L. - - + | M
Rumex marschalianus Reichenb. - + + 0 M
Rumex confertus Willd. + + - | MK
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OxoHyaHue Tabnuuser 1

1 [ 2 T 3 T 4 ] 5 | 6
Ranunculaceae
Thalictrum flavum L. - + - ™ M
Thalictrum minus L. + - - ™ M
Rosaceae
Cotoneaster melanocarpus Fisch. ex Blytt + + - K M
Filipendula vulgaris Moench + + + ™ M
Hulthemia persica (Michx.ex Juss.) Bornm. + - - IIK K
Potentilla bifurca L. + - + ™ KM
Potentilla anserina L. - - + ™ M
Potentilla humifusa Willd.ex Schlecht. + + + ™ MK
Sanguisorba officinalis L. + + + ™ MK
Spiraea hypericifolia L. + - + K KM
Rubiaceae
Galium boreale L. + + - ™ M
Galium verum L. + + - ™ M
Scrophulariaceae
Rhinanthus songaricus (Sterneck) B.Fedtsch. - + - (6] M
Veronica spuria L. - + - ™ M
Veronica incana L. - - + ™ K
Verbascum phoeniceum L. + + + Jl| MK
Valerianaceae
Patrinia intermedia (Hornem.) Roem. et Schult. + | - + | ™ | K
Ipumeuanue. Xuznennsie popmbr: K — KycTapHUK; [IK — nonykycrapuudky; 7M — TpaBsiHUCTOE MHOTONIETHee; O — OJJHOJICTHEE
TpaBsIHUCTOE; /[ — ABYJIETHEE TPABSIHHUCTOE; SKOJNOTHIEeCKHe Tpymsl: M — Me30¢uts; MK — me3okcepoduTsr; K — KcepoduTsr;
KM — ve3okcepoduTs

11 12

Pucynox 1. Baemnwii Bun Centaurea bipinnatifida B pa3HBIX OMYJNUAX B TOpax YIbITay

Oo6mmee mpoektuBHOE NOKphITHE (anee OIIIT) — 70 %. PactutensHOCTH citoXkeHa 3-Ms ApycaMu: BepX-
HUH KyCTapHUKOBEIN (Spiraea hypericifolia, Cotoneaster melanocarpus) 1o 90 cM BICOTOMW; CpEIHUNA COCTAB-
neH w3 BeIcOKopocnbix TpaB (Centaurea bipinnatifida, Melilotus albus, Medicago falcata, Calamagrostis
epigeios, Rumex confertus, Salvia stepposa, Phlomoides tuberosa n np.) — 30—70 cM BBICOTOM; IpyC HU3KO-
pocusix TpaB (Festua valesiaca, Thymus marschallianus, Poa pratensis, Galium verum, Dianthus acicularis,
Inula caspica, Patrinia intermedia n ap.) no 30 cm BeicoToii. B 11 mpencraBnensl Bce BO3pacTHBIE TPYIIIBI
BacCHJIbKa ABOSIKOTIEPHUCTOrO (pHC. 2), HA OCHOBaHUH YETO JaHHYIO MOMYJISIHIO MOKHO XapaKTepH30BaTh Kak
CPEeIHEeBO3PACTHYIO M YCTOHUYHBYIO.

[Momynsims 2 mpouspacTaet B AoiuHe p. JKETHIKbI3 B cCOCTaBe 1aba3HUKOBO-3J1aKOBO-Pa3HOTPAaBHOTO CO-
obmecta (Filipendula vulgaris — Stipa capillata — Herba varia) (tabn. 1). Teppuropust IOWMEHHOTO THIIA,
ITOYTHI KaIlITAHOBEIE, KAMEHUCTHIE. PacTUTENFHOCTH ClTOJKeHa B 2 sipyca: sipyc BeICOkux TpaB 30—70 cMm BbICO-
toit (Chamaenerion angustifolium, Tanacetum vulgare, Rumex confertus, Filipendula vulgaris, Scabiosa
ochroleuca, hypericum perforatum, Hieracium umbellatum, Cichorium intybus, Centaurea bipinnatifida,
Eryngium planum, Veronica spuria, Peucedanum morisonii) u sipyc HU3KHX TpaB 10 25-30 cM BBICOTOI
(Thymus marschallianus, Plantago major, Inula caspica, Achillea nobilis, Gentiana pneumonanthe).
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[12 xapakTepu3syercs npeodaiaHueM MOJIOABIX TeHEPATHBHBIX 0CO0CH BacHIbKa JIBOSIKOTIEPUCTOTO (puC. 2),
mo3ToMy craryc 12 Moia010¥1 ¥ yCTOWYNBBIN.

Hj BEim Hy Hg] Wmg2 mg3 Hs Hj BEim By Hgl mg2 Eg3 Es

4%

Hj BEim Hy Hg]l mg2 Hg3 Ns

13

Pucynoxk 2. OnToreHeruueckue criekTpsl nomysinuidi Centaurea bipinnatifida

13 pacmonoxena B 700 M Ha ceBep OT 30HBI OTIbIXa «Ka3zaXMbIC» B COCTaBE 371aKOBO-COJIOHEYHUKOBO-
pasHotpaBHoro (Festuca valesiaca — Galatella villosa — Herba varia) coobmectsa (tadin. 1). Teppuropus
T10JIOTast, ¢ HEOOJBIIUM YKIOHOM, Tepenas BeIcoT cocTtaBiseT 15—20 M. [TouBkl CBETIIO-KamITaHOBEIE, KaMe-
HUCTHIC. PacTuTensHOCTE ciioxkeHa B 3 sipyca: KycrapHukoBbliit 90—120 cMm (Cotoneaster melanocarpa, Spiraea
hypericifolia); nosic Beicokux Tpas 40—80 cM (Centaurea scabiosa, C.bipinnatifida, Melilotus albus, Medicago
falcata, Sanguisorba officinalis, Calamagrostis epigeios) v osic HU3KUX TpaB 10 35 cM (Helichrysum arenar-
ium, Galatella villosa, Tanacetum ulutavicum, Sedum hybridum, Geranium collinum, Iris scariosa, Ziziphora
clinopodioides, Stipa capillata, Rumex marschallianus, Potentilla bifurca, Jurinea multiflora, Plantago lan-
ceolata). B onickiBaemoti [13 mpejicTaBiieHbl BCe BO3pacTHBIC IPYIIIBI AJITes! JIEKAPCTBEHHOTO ¢ IOMUHUPOBA-
HUEM CPEJTHEBO3PACTHBIX TeHEPATUBHBIX pacTenuil (puc. 2). Craryc nonynsiuu C.bipinnatifida MoxHO oxa-
paKkTepu30BaTh KaK yCTONYMBEIH, CITOCOOHBII K CaMOBO300HOBIIEHHIO.

Ananuz mopghomempureckux noxazamenei NONYaAYul

[To mToram 3amMepoB reHepaTUBHBIX PACTEHUH OBLIO YCTAHOBJIEHO, YTO MAaKCUMAIIbHBIE TIOKA3aTEH BhI-
coThl pacTeHnit otMedens! s [[2 — 132.4 cm, muanManbabie B L[1 — 89,14 cMm (Tabm. 2). Mexay BeICOTOMH
reHepaTUBHBIX ocobOeit {1 u 1[3 He BBISBIIEHO CTATUCTUYECKH IOCTOBEPHOM pa3HUIIBI.
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Tabnuma 2

MopdomeTpuueckue nNoka3aTejn HaJ3eMHbIX opranoB Centaurea bipinnatifida
B Pa3JINYHBIX MOMYJISINUSX Fop YJbITay

ITokazarenu 11 112 113
BricoTa reHepaTUBHBIX MOOETOB, CM 89,4+£5,6* 1324+118° 90,4+£39°
Uwcio reHepaTHBHBIX TOOETOB / 0c00b, IIT. 3,7209? 78+1,7° 52+1,0°
KommgectBo cousernii Ha 1-oM reHepaTHBHOM 1obere, IIT. 104£14° 18,5+2,1° 16,8+1,6°
[pumeuanue. PazapiMu OykBamMu 0003HAYEHBI IOCTOBEPHO OTIAMYAroNIre 3HaueHus npu P<0,05.

AHaJIOTHYHBIC JAHHBIE TIOTYYEHBI [T0 YUCITY TeHEPATUBHBIX MOOETOB 1 KOJIMYECTBY IIBETOYHBIX KOP3HHOK
Ha 1-oM mobere. Pa3Huily B METpHYECKIX MOKa3aTeNIX MOKHO OOBSICHUTH yYCIOBUAMH SKOTOIOB. Tak, ycio-
Bus oburtanus L[l sBrstorcs cambiMu kcepoduTHbIMY, 112 — MezoduTHBIME, 13 3aHUMaeT mpoMexyTodHoe
MOJIOKEHHUE 110 YPOBHIO BJIaroo0ecIieYeHHOCTH.

Ananuz gnopucmuuecxkoeo cocmasa coobwecme

Mo pe3ynbraTaM aHanm3a crrcka 00pa3lloB pacTeHHH, COOPaHHBIX B MOMYJISIHSIX C yYaCTHEM BaCHIIbKa
JIBOSIKOIIEPUCTOTO, BBISIBIEHO pou3pacTtanue 70 BuaoB u3 54 ponos u 24 cemeiicts (Tadm. 1). TakconoMuue-
CKH aHaTU3 MOKa3all nmpeodiagaHue BUIOB U3 CeMeUCTB Asteraceae (18 BumoB u3 12 pomo), Rosaceae (8
BHIOB U3 6 poioB), Poaceae n Fabaceae (1o 5 BunoB u3 5 poaos). JlanHbie 4 ceMelicTBa BKIITOYaOT 36 BUIOB,
i 51,43 % ot o011ero cocraBa IIOphI UCCIIETYEMBIX MOITYJIISIIHA.

AHanm3 )KU3HEHHBIX (POPM TOKa3al JOMUHUPOBAHUE TPABSIHUCTHIX MHOTOJIETHUKOB — 56 BuaoB (80 %),
Ha BTOPOM MECTE JIBYJIETHUKH U TIOJTYKYCTapHUIKH — 10 5 TakcoHOB (7,14 %), Ha TpeTbeM OTHOJETHUKH H
KycTapHUKH — 10 2 Buza (2,85 %) (puc. 3).

B MHOTONETHUKK B O HONETHUKH ABYNETHUKU B me3zodutel M mezokcepoduTsl kcepomesoduTol B KcepoduTh

B NONYKYCTapHUUKM W HYCTapHUKK

A b

Pucynok 3. CooTHomeHHe )XU3HEHHBIX (HOpM (A) ¥ SKOJIOTHUECKUX TPy (5) BUAOB pacTeHUH,
BXOJSIINX B cocTaB cooduiecTs ¢ yuactuem Centaurea bipinnatifida

Mexmy cocTaBoM TOIYJSANNANA HaOMIONAIOTCS pa3inuyus Mo BHUAOBOMY cocTaBy. Tak, I11 Bkmiouaer
51 Bun, [12 — 42, 113 — 44 takcona. Koaddunment cxoncrsa dutops mexty 11 u 12 cocrasun 0,75; mexty
o2 w13 — 1,1; mexxay 1 u 113 — 0,81.

[Tony4yeHHble NaHHBIE TOATBEPKAAIOT OOWTAaHHE BACWIIbKA JABOSKONEPHUCTOrO HA JYTOBBIX M JIyTOBO-
CTEIIHBIX Y4acTKax ¢ JOMHUHAPOBAaHUEM Me30()UTOB U TPaBSIHUCTHIX MHOTOJIETHUKOB. Pa3HuIa no ynciy Bu-
JIOB B IOMYJISIIIUSAX MOXKHO OOBSICHUTH pa3HUIIEH B MUKPOKITUMATHYECKUX YCIOBHAX U 00€CIIEYeHHOCTHIO BiIa-
TOM.

3axniouenue

Bbruto mpoBeneHo uccienoBaHue CTPYKTYpPhl M MOP(OMETPUUIECKHX IOKazaTeneil 3-Xx momyssiuuii Ba-
CHJIbKA ABOSIKOIEPHCTOro B ropax YibiTay. OTMEUEHO, YTO BUAOBOM cocTaB cooOLIecTB npezcTanieH 70 Bu-
mamu 13 54 ponoB u 24 ceMeicTB. JJOMIHHpYIOIEe YMCIO BUOB COCPEOTOUEHO B CEMEUCTBaX Asferaceae,
Rosaceae, Poaceae n Fabaceae. AHann3 TakCOHOB MOKa3al Mpeobiaganne TPaBITHUCTHIX MHOTOJIETHHKOB 1
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Me30(uToB. BrisiBiIeHa pa3HHIIa MEXKTY YKCIOM BHIOB MEKAY MOMYJIALUSIMHE, a TAK)Ke MOPHOMETpUIECKUMU
[IOKa3aTesIMUA T€HePAaTUBHBIX 0CO0€H BaCHIIbKA JABOSIKOIIEPUCTOr0, YTO OOBSACHSETCS YCIOBUSIMH MUKPOKIIU-
MaTa B TOUYKax MPOU3PACTaHuUsl.

B Bo3pacTHOM criekTpe monmyJsuil mpeodaanaT MOJIoble U (M) CPEAHEBO3PACTHBIE T€HEPaTHBHBIC
ocobu Centaurea bipinnatifida. llonynsauuu 1 n 3 MOXXHO XapaKTepHU30BaTh KaK YCTOHYUBBIE CPEIHEBO3PACT-
HBIE, MOMYJALHUIO 2 — KaK YCTOWYHUBYIO MOJIOIYIO.

HOqueHHBIe JaHHBIC MOT'YT CIYXXHWUTb OCHOBOM AJ1d CO3aHus NpOorpaMMbl MOHUTOPHHTA HOHy.HS[IlI/Iﬁ
Centaurea bipinnatifida B ropax YiblTay ¢ IelbI0 COXPAaHEHUS PEIKOT0 SHAEMHYHOTO PAaCTEHHs B MECTax
€CTECTBEHHOT'O POMU3PACTaHHUS.
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YuasliTay Tayaapeiaaarbl Centaurea bipinnatifida nonyasinusijiapbIHbIH
Kasipri xkaraaiibl (Kaparanabl 00J1b1ChI)

BHOMOTHANBIK OPTYPIUTIKTI caKkTay TYXKbIPbIMIAMAachl TaOMFATTa MICKTEYJi ©CETIH JKOHE JKOMbLTyFa Oehim
OCIMIIKTEp MOMYJIALUACHIHBIH KaFIaiblH 3epTTey KaKETTUIriH Ooinkaiinbl. Kaparanapl oONBICEIHIA CHPEK
KE3JIECETIH TYpJiep MCH apeajibl Tap KEePTLTKTiI SHAeMUKTepre ¥IpITay TayiaapbeiHa Oeriimuenren Centaurea
bipinnatifida xatansl. Ockl TYpAiH 3 TOMYJISISCHIHBIH KafIaiibIH Oaraay YIIiH OJapAblH SKOJIOTHSUIIBIK JKOHE
(DUTONCHOTUKANBIK ~ KYPBUIBIMBI, OOTAaHHWKAJBIK  EPEKIIeNiKTepi, OCIMIIKTepAiH MOpPHOMETPHUSIIBIK
KOPCETKIIITepi jkoHe OHTOreHe3 (a3alapbIHBIH apakaThIHACKHI 3epTTeai. by Typ ¥isitay OexTepiHmeri aaia
JKOHE IIAJIFBIH/IbI—Iaa YIaCKeIePiMEH IICKTENITeH, KABIPIIBIK TaCThI )KOHE TACTHI )KYMCaK OeTKeiepie cupek
ke3necei. KaysIMaacThIKTapabIH TYP Kypambl 41—n1eH S1-re neitin 60aaThIHbI aHBIKTAABL. TYypaepaiH eH Kol
caHbl Asteraceae, Rosaceae, Poaceae w Fabaceae TyKpIMAacTapblHIA MIOFBIPIaHFaH. ODKOJOTHSIIBIK
TONTAPJBIH apacblHAa Me30(guTTep OackM, TipuIiaik ¢opmackl OOMBIHIIA MEONTECIHAI KOIDKBUIIBIKTAP KOIL.
Centaurea bipinnatifida MOP(QOMETPHSIBIK KOPCETKIIITEPI MEH Kac EPeKUICNIKTIK CIEKTpiH TauaayablH
HOTIKECiHIE OapiblK MOMYJISANUSUIapIBIH Kac HEMece OpTa KAacTaFrbl TeHEPaTHBTI ©CIMIIKTEpIiH OachiM
OOyBIMEH TYpPAaKTHI JKac JKOHE OpTa jKac el CHIATTANATHIHIBIFBI JQNEIeHTeH. Jlamansik 3epTreyiepaiy
HOTIKesepl OOWBIHIIA MOMYIALMSUIAPABIH KYPBUIBIMBIH KOJIIAY >KOHE TaOWFM JKargaiiia cakray YIIiH
MOHHUTOPHHT OaF/apiaMachIH d3ipieyai YChIHyFa Ooabl.

Kinm ce30ep: Centaurea bipinnatifida, >HneMuK, nonysiiys, ¥JbITay TayJapbl, OHTOTCHETHKAIIBIK CIIEKT,
MOP(}OJIOTHSIIBIK JKSHE CaHABIK HHIMKATOPIAp, Ka3ipri Ky, GpIopHCTHKAIBIK CIIEKTP.

G.K. Asanova

Current state of populations of Centaurea bipinnatifida
in Ulytau Mountains (Karaganda region)

The concept of conservation of biological diversity implies the need to study the state of plant populations that
grow limited in nature and have a tendency to decline. In the Karaganda region, the list of rare species and local
narrow endemics includes Centaurea bipinnatifida, whose habitation is confined to the Ulytau Mountains. To
assess the state of 3 populations of this species, their ecological and phytocenotic structure, botanical features,
morphometric indicators of plants, and the ratio of ontogenesis phases were studied. This species is confined
to steppe and meadow-steppe areas in the foothills of Ulytau, less often lives along crushed and rocky gentle
slopes. It was determined that the species composition of communities had from 41 to 51 species. The largest
number of species is concentrated in families Asteraceae, Rosaceae, Poaceae6 and Fabaceae. Mesophytes
dominated among ecological groups, herbaceous perennials predominated among life forms. The analysis of
the morphometric parameters and age spectrum of Centaurea bipinnatifida made it possible to determine that
the entire population is characterized as stable young and medium-age with a predominance of young or me-
dium-age generative plants. Based on the field surveys one can recommend the development of a population
monitoring program to maintain their structure and preserve the species under natural conditions.

Keywords: Centaurea bipinnatifida, endemic, population, Ulytau Mountains, ontogenetic spectrum, morpho-
logical and quantitative indicators, current state, floristic spectrum.

References

1 Glowska, L., Burhenne-Guilmin, F., & Synge, H. (1994). 4 guide to the convention on biological diversity. Cambridge: TUCN.

2 Strategiia VOZ v oblasti narodnoi meditsiny na 2014-2023 gg. (2013). [WHO Strategy for Traditional Medicine 2014-2023].
Hongkong: WHO [in Russian].

3 (2008). Nature’s pharmacy, our treasure chest: why we must conserve our natural heritage. A native plant conservation cam-
paign report. New-Y ork.

4 Franklin, J.F. (1993). Preserving biodiversity: species, ecosystems, or landscapes? Ecological Applications, 3 (2); 202-205.
https://doi.org/10.2307/1941820

5 Kubentayev, S.A., Zhumagul, M.Zh., Kurmanbayeva, M.S., Alibekov, D.T., Kotukhov, Yu.A., &nSitpayeva, G.T., et al.
(2021). Current state of population of Rhodiola rosea L. (Crassulaceae) in East Kazakhstan. Botanical Studies, 62 (19); 20.
https://doi.org/10.1186/s40529-021-00327-4

6 Myers, N., Mittermeier, R.A., Mittermeier, C.G., da Fonseca, G.A.B. & Kent, J. (2000). Biodiversity hotspots for conservation
priorities. Nature, 403; 853—858. https://doi.org/10.1038/35002501

30 BecTHuk KaparaHguHckoro yHusepcuTeTa



CoBpemeHHoe cocTosHue nonynauun Centaurea bipinnatifida ...

7 Perrino, E.V., & Wagensommer, R.P. (2021). Crop Wild Relatives (CWR) Priority in Italy: Distribution, Ecology, In Situ and
Ex Situ Conservation and Expected Actions. Sustainability, 13 (4); 1682. https://doi.org/10.3390/su13041682

8 Ishmuratova, M.Yu., Tleukenova, S.U., Dodonova, A.Sh., & Gavrilkova, E.A. (2016). Endemichnye vidy rastenii flory Kara-
gandinskoi oblasti (Tsentralnyi Kazakhstan) [Endemic plant species of Karaganda region flora (The Central Kazakhstan)]. Karaganda:
Publ. Ltd «Poligrafist» [in Russian].

9 Baitenov, M.S. (1985). V mire redkikh rastenii [In world of rare plants]. Alma-Ata: Kainar [in Russian].

10 (1956-1966). Flora Kazakhstana. Tomy 1-9 [Flora of Kazakhstan. Volumes 1-9]. Alma-Ata: Nauka [in Russian].

11 Bykov, B.A. (1970). Vvedenie v fitotsenologiiu [Introduction into phytocenology]. Alma-Ata: Publ. house AS KazSSR [in
Russian].

12 Alekhin, V.V. (1983). Metodika polevogo izucheniia rastitelnosti i flory [Methodology of field study of vegetation and flora].
Moscow: Nauka [in Russian].

13 Shcherbakov, A.V., & Maiorov, A.V. (2006). Polevoe izuchenie flory i gerbarizatsiia rastenii [Field study of flora and plant
herbarization]. Moscow: Moscow State University [in Russian].

14 Myrzaly, G.Zh., Ivlev, V.L., Ishmuratova, M.Yu., & Matveev, A.N. (2016). Opredelitel sosudistykh rastenii gor Ulytau [De-
terminant of vascular plants of the Ulytau Mountains]. Karaganda: TOO «Poligrafist» [in Russian].

15 Cherepanov, S.K. (1995). Sosudistye rasteniia Rossii i sopredelnykh gosudarstv [The vascular plants of Russia and adjacent
countries]. Saint Petersburg [in Russian].

16 Uranov, A.A. (1969). Zhiznennoe sostoianie vidov v rastitelnykh soobshchestvakh [Life states of species and vegetative com-
munities]. Biulleten Moskovskogo obshchestva ispytatelei prirody — Bulletin of the Moscow society of nature testes, 1; 141-149 [in
Russian].

17 Asanova, G.K., Dodonova, A.Sh., Ishmuratova, M.Yu., & Push, W. (20200. The study of ontogenesis of Centaurea bipinnat-
ifida (Trautv.) Tzvel. in the condition of the city Karaganda. Bulletin of Karaganda University. Series Biology. Medicine. Geography,
1(97); 15-21.

18 Rabotnov, T.A. (1950). Zhiznennyi tsikl mnogoletnikh travianistykh rastenii v lesnykh tsenozakh [Life cycle of perennial her-
baceous plants in forest prices]. Trudy BINa Akademii nauk SSSR. Seriia 3 — Works of BIN AS USSR, series 3, 6, 7-204 [in Russian].

19 Serebriakov, I.G. (1982). Ekologicheskaia morfologiia rastenii. Zhiznennye formy pokrytosemennykh i khvoinykh [Ecological
morphology of plants. Life forms of angiosperm and conifers]. Moscow: Vysshaia shkola [in Russian].

20 Kuminova, A.V. (1960). Rastitelnyi pokrov Altaia [Vegetative cover of Altai]. Novosibirsk, 449 [in Russian].

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 31



DOI 10.31489/2022BMG1/32-41

UDC 635.21:57.086.13

N.G. Amantaev*

Karagandy University of the name of academician E.A. Buketov, Karaganda, Kazakhstan
*Corresponding author: nurbolat81@mail.ru

Cryopreservation methods for in vitro potato crops: an overview

Potato is considered as one of the most important agricultural crops in the world. The genetic resources of
potatoes (Solanum tuberosum L. ssp. tuberosum) and similar cultivated varieties are preserved by storing tubers
or plants in vitro and cryopreservation. Arrays of worldwide scientific research centers utilize the cryopreser-
vation method to preserve plant genetic resources. It is used especially for those plants that are reproduced by
vegetative method; it is impossible to preserve genetic identity of their material when propagating by seeds.
Currently, international standards of gene banks have been developed (FAO, Gene bank Standards for Plant
Genetic Resources for Food and Agriculture, 2014) for the long shelf life of samples of vegetative propagated
plants and vegetable crops at ultra-low temperatures. These standards have been discussed by scientists from
many countries in the world. It is connected with the fact that no cryopreservation methods are standardized
for a particular plant object. Present overview provided information on various methods of cryopreservation of
potatoes for long-term storage of the gene pool of vegetative reproduction. The most updated methods included
quick—freeze: encapsulation-dehydration, vitrification, slow programmable freezing, encapsulation-vitrifica-
tion, and droplet-vitrification. All these biotechnological methods made it possible to obtain healthy potato
material, which was free from viral and fungal infections. They also facilitate to obtain test tube plants in large
quantities, as well as to create large cryocollections of valuable forms of cultivated plant crops.

Keywords: potatoes, collection, cryopreservation, cryopreservation, cryoprotectants, freezing, dehydration, vit-
rification, droplet.

Introduction

After wheat, potatoes are one of the most important crops in the Republic of Kazakhstan [1]. Potatoes
(Solanum tuberosum) are a species of perennial tuberous herbaceous plants from the Solanum genus (family
Solanaceae). There are about 140 varieties of potatoes according to the register of breeding achievements and
the list of promising varieties of agricultural plants in Kazakhstan (2017).

The Kazakh Research Institute of Potato and Vegetable Growing grew up to 200 samples of potatoes
within 3 years (2015-2017), and also annually produce up to 700—1,000 tons of seed potatoes.

The main final indicators for 2015-2017:

— transfer of new varieties — 23 varieties;

— potatoes — 8 varieties;

— area-specific varieties of the Republic of Kazakhstan — 38;

— number of area-specific varieties (included in the register) — 470;

— potato gene pool amounted to 200 samples;

— production of potato seeds of higher reproductions — 1,759 tons.

The yield of crops increased significantly by utilizing organic fertilizers: by 31.64 to 59.89 %.

The target indicators of the strategic development of the Kazakh Research Institute of Potato and Vege-
table Growing for the period 2018-2022 were as follows: 2,300 (2018), 2,350 (2019, 2020), 2,380 (2021),
2,400 (2022) tons; and the production of potato seeds of higher reproduction increased and were as follows:
600 (2018), 650 (2019), 750 (2020), 850 (2021), and 910 (2022) tons.

Since potatoes are heterozygous crops, it is difficult to maintain the genetic purity of a cultivated variety
through continuous vegetative reproduction [2]. To prevent any loss of potato genetic resources, the method
of long-term storage of a plant sample in gene banks, general resource centers and cryo-collections is used in
the CIS and foreign countries [3, 4].

Preserving genetic resources in gene banks is of crucial importance due to the high biological value as a
breeding sample, as well as for further scientific research in biotechnology, crop production and agriculture.
Therefore, in order to preserve the genetic resource of the studied plant samples for long term, the cryopreser-
vation method is the best option.
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One of the advantages of cryopreservation at very low temperatures is the ability to significantly slow
down or even cease metabolic processes and biological destruction in the cells of living organisms. In this
case, the plant material remains genetically stable, resulting in zero genetic changes.

Currently, the major gene banks of the world, such as the International Potato Center (International Po-
tato Center, CIP), Argentina — INTA (Potato Collection INTA-Balcarce); the Czech Republic — CRI (Crop
Research Institute) and PRI (Potato Research Institute, Havlickov Brod); the Republic of Korea — NAC (Na-
tional Agrobiodiversity Center); Peru — CIP (International Potato Center); Leibniz Institute of Plant Genetics
and Crop Plant Research (IPK), All-Russian Research Institute of Plant Genetics and Crop Plant Research
named after N.I. Vavilov (VIR), Scientific and Practical Center for Potato Growing and Fruit and Vegetable
Growing of the National Academy of Sciences of Belarus (SPC of NS4 for Food in Belarus) store and preserve
potatoes using three storage systems: natural conditions (field collections), in vitro, ultra-low temperatures
(cryo-collections) [5, 6].

Among the EU countries, the most representative collection of potato germplasm samples is located in
Germany at the Leibniz Institute of Plant Genetics and Crop Plant Research. Over 1,000 potato samples are
preserved in deep freezing conditions at —196 °C [7-9]. In the CIS countries, the cryopreservation methods for
plants, including potatoes, are actively developed in Russia and Ukraine [10, 11]. In Kazakhstan, research in
the field of cryopreservation of plant germplasm was first started in 2002 at the Institute of Plant Biology and
Biotechnology [12, 13].

To date, the gene pool of potatoes in the Kazakh Research Institute of Potato and Vegetable Growing in
the Republic of Kazakhstan (www.foodindustry.kz) has 2,250 (2017) samples of the world collection from 40
countries. This includes 445 samples of 46 wild and cultivated potato species, 740 varieties, 14 samples of
CIP’s inter-specific hybrids, 120 samples of VIR’s inter-specific hybrids, and 731 samples of hybrids from the
Kazakhstani selection.

According to the Approval on State Registration of Plant Varieties Recommended for Use in the Republic
of Kazakhstan, Order No. 434 dated 30.07.2009 (amendment and addition No. 109 dated 05.04.2021), the
following varieties are registered in the areas indicated below:

Karaganda region (21 varieties): early ripe — 7, medium-early — 8, medium-ripe — 3, mid-late — 2,
late-ripe — 1;

Akmola region (32 varieties): early ripe — 15, medium-early — 10, medium-ripe — 4, mid-late — 3;

Aktobe region (14 varieties): early ripe — 4, medium-early — 5, medium-ripe — 3, mid-late — 2;

Almaty region (72 varieties): early ripe — 21, medium-early — 23, medium-ripe — 22, mid-late — 3,
late-ripe — 3;

Atyrau region (3 varieties): early ripe — 1, medium-early — 1, mid-late — 1;

East Kazakhstan region (24 varieties): early ripe — 6, medium-early — 9, medium-ripe — 6, mid-late — 3;

Zhambyl region (10 varieties): early ripe — 2, medium-early — 3, medium-ripe — 5;

West Kazakhstan region (24 varieties): early ripe — 2, mid-early — 2, medium-ripe — 2, mid-late — 4;

Kyzylorda region (11 varieties): early ripe — 4, medium-early — 1, medium-ripe — 6;

Kostanay region (34 varieties): early ripe — 14, medium-early — 7, medium-ripe — 5, mid-late — 6,
late-ripe — 2;

Mangystau region (2 varieties): early ripe — 1, medium-early — 1;

Pavlodar region (22 varieties): early ripe — 10, medium-early — 7, medium-ripe — 4, mid-late — 1;

North Kazakhstan region (23 varieties): early ripe — 10, medium-early — 7, medium-ripe — 4,
mid-late — 2;

Turkestan region (14 varieties): early ripe — 4, medium-early — 5, medium-ripe — 2, mid-late — 3.

The genetic resources of potatoes in Kazakhstan have scientific and practical value and include the bio-
diversity of wild species and their unique forms, as well as regionalized varieties of domestic and foreign
selection, old varieties of folk selection and unique hybrid material.

The principal owner of the republican gene pool is the Kazakh Research Institute of Potato and Vegetable
Growing of the Ministry of Agriculture in the Republic of Kazakhstan (KazRIPVG) [14]. At the Research
Institute of Potato and Vegetable Growing of Kazakhstan, the gene pool of potatoes of local and foreign se-
lection is mainly presented by its field collections and is aimed at breeding new promising samples and varie-
ties of potatoes. The biologists-researchers and breeders of our country have a wide variety of source material.
The varieties come from local origin, near and far abroad, hybrid forms, wild and simplified cultural spe-
cies [15].
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Maintaining large collections of potatoes grown in the field is an unreliable and time-consuming process
for researchers—breeders. This is due to adverse environmental conditions, viral and fungal diseases, insect
pests, and other factors, which may lead to the loss of samples of the collection. This loss impoverishes not
only the collection of source material but also represents a long-term labor of those researchers—breeders.

The preservation methods preserve the gene pool of field, in vitro and cryo-collections complement each
other, and only their joint usage can ensure reliable long-term storage of the genetic diversity of potatoes [16].

The purpose of the given scientific overview is to describe the achievements in cryopreservation devel-
oped for the potatoes of different types and varieties.

The data were analyzed within the time span of 44 years (from 1977 to 2021) referencing 36 sources.

Results

Recently, researchers from many countries have been studying the possibility of using a fundamentally
new method to preserve the gene pool of various plant species based on deep freezing and subsequent storage
at low temperatures of cell cultures and meristematic shoot tops [17, 18].

Cryopreservation is the storage of biological material at —196 °C in liquid nitrogen in such a way as to
maintain viability and ensure the recovery of plants after re-warming [19]. Potato cryopreservation began in
1977 with two-stage refrigeration procedures and ultrafast freezing methods [20-23].

The literature outlines the methods such as a drip method using dimethyl sulfoxide (DMSO), glass tran-
sition, encapsulation / dehydration, encapsulation / vitrification methods and drip vitrification methods.

As per the results of research conducted by scientists and researchers, the usage of the above methods
leads to an improvement in the results of cryopreservation of potatoes with the frequency of survival and
regeneration of the plant sample taken into account. To add more, these methods are used in research organi-
zations around the world to create cryo-collections of potatoes [24—26].

As it has been shown in recent scientific literature, cryopreservation acts as cryotherapy or as a new
method of revitalizing plant material from viral, mycoplasma and bacterial infections [27].

Potato cryopreservation began in 1977 with two-stage freezing procedures and rapid freezing [20-22].
The first protocols were time-consuming due to the need to use programmable freezers and led to low survival
rates. Later on, protocols were improved and new methods were developed, such as the dimethyl sulfoxide
droplet method (DMSO) [24], vitrification [28], encapsulation/dehydration [25], encapsulation/vitrification
(Hirai and Sakai, 1999), and droplet vitrification methods [26]. These protocols have improved potato cryo-
preservation outcomes in terms of survival and regeneration frequency, and are now regularly used to create
collections of cryopreserved potatoes.

Cryopreservation methods

The slow—freeze method is a gradual cooling of plant tissues in special solutions in freezers to —40 °C.
Once a certain temperature is reached, a plant sample (plant tissues) is transferred to liquid nitrogen
(=196 °C — LN). The cooling rate is of great importance. The cooling rate varies for different types of plant
material: 0.1-0.8 degrees per minute. For each plant sample, one needs to select an optimal freezing rate. The
current methods of vitrification and encapsulation-dehydration open wide prospects. The advantages of these
methods are simplicity, accessibility and no requirements for purchasing any expensive equipment. The
method started being used in the works of B. Reed et al. for a number of fruit, berry, and other crops.

In slow freezing cryopreservation, the most commonly used mixture was cryoprotectants, which include
10 % of polyethylene glycol (PEG), 10 % of glucose and 10 % of dimethyl sulfoxide (DMSO) in a dissolved
liquid medium. In some cases, slow freezing gives good results [28, 29].

The first studies on potato cryopreservation were conducted by Bajaj [20], who used freezing. Bajaj de-
scribed that the water content in the cells was reduced by dehydration caused by freezing when using this
method. To do this, tuber sprouts and axillary buds were cryo-protected with various solutions of glycerol
and/or sucrose. They were then slowly cooled in the LN vapor phase. The researcher obtained a 7 % to 18 %
survival rate of tuber sprouts and axillary buds using this protocol. The regeneration rate was up to 21 % for
Norland and 33 % for Red Pontiac. On the other side, the works of L.E. Towill [22] underlined that the ex-
plants were slowly cooled at a rate of 0.2—0.3 °C min from —1 to —35 °C followed by immersion in LN.

Henshaw et al. [21, 30-34] applied a practically similar protocol by using 0.3 °C min from —1 to =30 °C
with direct cooling in LN. The shoots’ regeneration after reheating ranged from 4 % to 85 % depending on the
potato species. In general, the described method is complex and time-consuming [35] and also requires special
equipment for cryopreservation.
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Quick—freeze method. This method involves the direct immersion of biological material in liquid nitrogen
without prior cooling. This method is simpler, well reproducible, allowing to effectively store samples of dif-
ferent species represented by woody and herbaceous plants in the form of various types of explants — buds,
meristems, embryos, pollen, calluses, and cells.

The quick—freeze method is based on the phenomenon of vitrification, in which intracellular water during
freezing passes into the vitreous phase, bypassing the crystallization process as a result of which cellular or-
ganelles remain intact. This effect is achieved by using cryoprotectants. A mixture of cryoprotectants is used,
which is part of the Plant Vitrification Solution — a vitrifying solution (PVS2) (30 % of glycerol, 15 % of
DMSO, 15 % of Polyethylene gluten (PEG), 0.4M of sucrose), and also includes micro- and macro-elements
according to the Murashige-Skuga (MS) nutrient medium prescription [30].

Compared to the previously mentioned freezing method, in the quick—freeze technique, the tips of the
shoots were isolated, pre-cultured, and cryo-protected with MS [30] containing sucrose and 10 % of DMSO.
Subsequently, each tip of the shoot was directly immersed in the LN at the tip of the hypodermic needle.
Reheating was carried out quickly by transferring the needles directly to the MS-medium with benzyl amino-
purine (BAP) at 35 °C. Afterwards, the tips of the shoots were removed from the solution and transferred to a
regenerative medium. Grout and Henshaw [21] presented one of the first successful protocols for cryopreser-
vation of the tops of potato shoots with a high survival rate of up to 20 % and the ability to regenerate the
shoots up to 10 %. An important stage in this method is rapid freezing to turn water directly into amorphous
ice. The opposite occurs with rapid reheating so that de-vitrification does not occur when returning to room
temperature [21].

The method of encapsulation—dehydration is implemented by utilizing the technology of preparing arti-
ficial seeds. Apical meristems are encapsulated in an alginate gel, which makes it possible to dehydrate and
dry-out the tissues, thus avoiding the formation of ice crystals from inside the cells. After partial dehydration,
alginate encapsulated apical meristems are placed in cryotubes and quickly immersed in liquid nitrogen.

The encapsulation-dehydration method is used to produce artificial seeds. The essence of the method is
in the fact that the apical meristems of the plant sample are immersed in an alginate gel; this allows dehydration
and drying of plant tissues. Therefore, this method prevents the formation of ice crystals inside the cells. Af-
terwards, the dehydrated and dried in alginate apical meristems are placed in cryotubes and quickly immersed
in liquid nitrogen.

This method involves encapsulating micro-plant explants into sodium alginate balls, followed by drying
the laminar in the sterile air. The encapsulation-dehydration is used mainly for cryopreservation of apexes of
micro-growths of fruit crops. There are also some isolated cases of using this method for cryopreservation of
potato apexes [31].

Encapsulation-vitrification methods are a combination of certain elements of vitrification and encapsula-
tion/dehydration. Hirai and Sakai [36] used 14 varieties of potatoes applying the above method in their exper-
iments. The sprouts were grown in a solidified basal medium (MS medium with 0.5 g/L of casaminic acid, 30
g/L of sucrose, 2.5 g/L of Gellan gum) the temperature of 23 °C in a 16—hour photoperiod with a light intensity
of 96 mol. For cryopreservation, axillary meristems from nodal segments with 5 leaf buds (approximately 1
mm in size) were isolated and pre-cultured in the main medium with 0.3 M of sucrose, 1 mg/L! of GA3, 0.01
mg/L"! of BAP and 0.001 mg/L"! of NAA. The meristems were suspended in the MS medium with the addition
of 2 % of Na-alginate and 0.4 M of sucrose.

The encapsulated meristems were PVS2-dehydrated at 0 °C for various periods. The balls with PVS2
were shaken (45 rpm) in a water bath. A total of 10—15 balls were suspended in a volume of 1 ml. The PVS2
solution was transferred for cryo-vitalization and was immersed directly in LN. For reheating, the cryovars
were placed in a water bath at the temperature of 38 °C for 3 minutes. After removing the PVS2 solution, the
reheated beads were washed with 1 ml of 1.2 M sucrose solution for 10 minutes. For regeneration, balls with
the tops of the shoots were sown in the basal medium for 1 day. They were then transferred to a basal medium
with 0.0005 mg/L! of GA3. As a result of the research, the authors determined the ability to regenerate all 14
potato samples in the experiment. The rate of shoot formation and the growth rate were much higher and faster
when using the encapsulation-vitrification method compared to the encapsulation/dehydration method. The
authors observe that the encapsulation-vitrification method is simple (it takes less time to dehydrate the beads
with PVS2 than using laminar airflow or silica gel). The advantage of this method is in a large number of
explants, which can be cryopreserved at the same time. Therefore, this method is suitable for cryopreservation
even on a large scale.
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Vitrification method. When utilizing this method, the plant test material is treated with highly concen-
trated cryoprotectant solutions and quickly immersed in liquid nitrogen. As a result of this method, water is
frozen in an amorphous state, which prevents the formation of intracellular ice crystals. The high concentra-
tions of cryoprotectants used in this method can be toxic to the cells to prevent cell damage and death. The
duration of treatment should be strictly controlled by the researchers [32].

Benson; Taylor et al. [1] described the process of vitrification in their papers as a way to freeze liquids
without crystallization. In this process, the solutions inside the cells are vitrified, being amorphous in a glassy
state. They lack organized structures, but they have the mechanical and physical properties of a solid. This
method is one of the main and most widely used methods of cryopreservation of plants.

Vitrification is one of the main and most widely used methods of cryopreservation of plants. Most vitri-
fication protocols use the Plant Vitrification Solution (PVS2).

This mixture consists of cryoprotectants containing 30 % of glycerol, 15 % of ethylene glycol, 15 % of
DMSO in the MS medium with 0.4 M of sucrose added to it.

Sarkar and Naik [18] published the first vitrification protocol for the following potato varieties: “Kufii
Badsha”, “Kufri Chandramukhi”, “Kufri Lalima”, “Kufri Lauvkar”, and “Kufri Sindhuri”. In this vitrifica-
tion method, the apical tips of 0.5-0.7 mm-sized shoots were first isolated from 30-day sprouts and pre-cul-
tured on the medium-density MS liquid filter paper discs, various combinations of sucrose (0.3, 0.5 and 0.7
M) and mannitol (0, 0.2 and 0.4 M) at a 16-hour photo-period at the light intensity of 24 °C.

Kryszczuk et al. [8] applied the vitrification method to four varieties of potatoes (“Ackersegen”, “Blaue
Schweden”, “Carnea”, “Desiree”). In their works, they used the method of vitrification. This method obtained
a significantly higher frequency of regeneration of the tops of shoots (58.0 %) compared to the method of
droplet-vitrification with DMSO (13.8 %).

Droplet-vitrification method. This method consists of six stages. The first stage is the preparation of micro
plants. The main task of the first stage is micropropagation, while obtaining a sufficient number of apexes to
conduct three repetitions of the experiment. The second stage is the isolation of explants. This stage is aimed
at obtaining a sufficient number of explants for cryopreservation. The apexes of micro growth shoots are used
as explants. To isolate apexes, well-developed ones are chosen for the insulation of apexes. For each sample,
cryopreservation is performed in three independent repetitions. At the third stage, the explants are treated with
a cryo-protector and osmo- and cryo-protection of explants are performed. At this stage, a two-stage incubation
of isolated explants is applied. The fourth stage is for freezing of explants in liquid nitrogen, which comprises
the direct application of the liquid nitrogen over the apexes of the shoots. The fifth stage is thawing. This step
is necessary to assess the frequency of post-cryogenic sample regeneration. The sixth stage is to study the
ability of samples to post-cryogenic recovery (the frequency of post-cryogenic regeneration is assessed) [33].

In many methods of cryopreservation, a paramount stage is the pre-treatment of plant tissues. The pre-
treatment is used to ensure that plants withstand the effects of toxic cryoprotectants and the freezing process
itself. The tissues can be pre-treated by either chemical treatment using osmotic or penetrating cryoprotectants,
cold acclimatization of test-tube plants, or by drying in the air stream or using drying agents. The main task of
pre-treatment is to dehydrate the cells and stabilize cell membranes.

Dimethyl sulfoxide (DMSO) is most commonly used for chemical pre-treatment of plant cells and tissues.
DMSO is used both for pre-cultivation and during cryopreservation. Hardening of test-tube plants is used to
pre-treat many plant species of temperate climates for further cryopreservation. The duration of the hardening
time varies from one week to several months. For the preliminary adaptation of shoots in vitro, a low favorable
temperature (4, 5 °C) is used constantly during the entire hardening period, as well as changing temperature
mode during the day [34, 35].

The DMSO droplet-vitrification is a simple freezing standard that is currently applied to a wide range of
potato varieties. This method is quick and simple, and the process is inexpensive (Schéfer-Menuhr, 1996).
Schifer-Menuhr [24], Keller and Dreiling [9] believed that the problem was still the low rate of regeneration
of some potato genotypes. In this regard, new additional and alternative studies are needed to be conducted to
improve the results for samples of the studied plant material, which shows a low ability to regenerate.

The droplet-vitrification method (DMSO) is an optimization of the quick—freeze method [24]. The ex-
pression “droplet” refers to droplets of cryoprotectant on the aluminum foil where the shoots’ tips are placed
for freezing with each tip of the shoot in the liquid medium. An innovative idea of using aluminum foil came
from Kartha (1982) who cryopreserved the tips of cassava shoots on the foil using the freezing method.
Schéfer-Menuhr et al. [24] adopted the idea of the droplet-vitrification method for the tips of potato shoots.
Foil is a good carrier for the rapid transfer of a large number of shoot tips simultaneously to and from the LN
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compared to the usage of hypodermic needles, where only one shoot tip can be transferred at a time. In addition,
aluminum is a good thermal conductor, which is important for both rapid cooling and re-warming of explants.
They used 20x7x0.03 mm foil so that two foils fit well into one cryovalent.

In the original droplet freezing protocol, the tips of the shoots were isolated from the sprouts of 10 cm
long, and the explants of 2, 3 mm long and 0.5—-1 mm wide were then incubated in the MS medium with 30 g1~
" of sucrose, 0.5 mg 1" of ribosidazeatin, 0.2 mg-1"! of GA3, and 0.5 mg-1"! of IAA (which is medium compo-
sition after Towill [22] during the night time. The average survival of cryopreserved samples was 80 % with
40 % of the regenerative capacity of plants [24]. It was analyzed the effects of phytohormones (0.5 mg-1"! of
ribosidazeatin, 0.2 mg-I"' of GA3, and 0.5 mg-1"! of IAA) in the droplets of agarose on the plant regeneration
for 10 potato samples.

The original protocol, according to Schifer-Menuhr [24] without any phytohormones in agarose droplets,
showed a lower rate of plant regeneration compared to the use of agarose droplets containing phytohormones
[20]. The plant regeneration ranged from 2.5 % to 22 % with an average value of 13.2 %. By applying the
droplet-vitrification method, Kryszczuk et al. [8] compared the original DMSO drip protocol with slightly
modified versions for potato varieties (Ackersegen, Blaue Schweden, Carnea and Désirée). In these studies,
there was no survival at all during autoclaving, and DMSO regeneration was used instead of the sterilized
DMSO filter. The use of solid media during regeneration increased the regeneration rate by an average of 15 %
compared to the original protocol using a liquid medium (average regeneration rate of 13.8 %). The best results
in plant regeneration were obtained by an average of 29.6 % in the plant regeneration owing to the use of cold
pre-culture of potato donor plants (day/night temperature at 21/8 °C, an 8-hour photoperiod, 7 days) until the
tops of the shoots could be isolated. An improvement in regeneration results was found from 34.6 % to 45.2 %
when a variable temperature was applied to the pre-culture donor plants in vitro (day/night temperature at
22/8 °C, an 8-hour photoperiod for 7 days) before isolating the shoot tops.

To date, an average regeneration rate of 46 % has been achieved. This collection includes specimens
previously kept in the German Collection of Microorganisms and Cell Cultures (DSMZ, Germany) and the
Institute of Plant Growing of the Federal Agricultural Research Centre (FAL, Braunschweig, Germany), which
were subsequently integrated into the IPK collection [9].

Methods of cryoplastic plates. The developed cryoplastic methods adapted the modified method of vitri-
fication to ensure the stability and greater resistance of the explants to sudden changes in temperature. The
concept of the methods is based on aluminum microplates containing several oval wells. These methods facil-
itate cryopreservation and re-warming procedures and minimize the risk of any mechanical damage or losing
tiny explants [36].

Conclusions

Thus, cryopreservation is becoming an increasingly common method for long-term storage of plant ge-
netic resources. It allows for the reliable preservation of the gene pool of potato varieties, hybrids and breeding
clones of potatoes along with field collections. Each of the preservation methods of potato samples has its
advantages and drawbacks. Therefore, improvements have been made in the development and successful ap-
plication of the methods in cryopreservation of potatoes with different varieties, species, and hybrids.

In this regard, improvements have been made in the development and successful application of methods
in the field of cryopreservation of potatoes with different varieties, species, and hybrids. There are many op-
tions for cryopreservation as there are many varieties, species and hybrids of potatoes to be cryopreserved, and
these methods effectively complement each other. The extensive experience gained as a result of the cryobanks
of potatoes in IPK, CIP, NAC RDA, CAES HRO and NIAS indicate storage, principles and viability after
cryopreservation, etc. Numerous studies have been done to examine precisely the influence of various factors
affecting cryopreservation (the physiological state of donor plants and shoot tips), including specific cryogenic
factors (for example, the type of cryoprotectants and the rate of cooling and reheating).

Therefore, it is necessary to support potato varieties, species and hybrids “at-risk” that have an increased
likelihood of being lost.

Thus, the methods of cryopreservation and their modification for potatoes and various types of vegetable
crops have been developed. Applying these methods will create a cryogenic collection of the potato gene pool
in Kazakhstan. The creation of large cryo-collections with a high level of regeneration of potato and vegetable
crops presently remains to be of vital importance.
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H.I'. AmanTaes
KapTonTelH in vitro nakbli1apblHA APHAJIFAH KPUOKOHCEPBAaLMsIAY daicTepi

Hloany

Kaprom — Oykix anemzeri e MaHbI3/Ibl aybUINIAPYaIlbUIbIK JaKbUIAAPbIHBIH Oipi. KapTONThIH reHeTHKABIK
pecypcrapsl (Solanum tuberosum I. ssp. tuberosum) »xoHe OHBIMEH OalIaHBICTHI TAaKBUT TYpJIepi TYHHEK jkoHe
KPHOKOHCEpBALMsIAy apKbUIbl CaKTana[pl. OJEMHIH KONTEreH JaMbIFaH elJiepiHe KPHOKOHCEpBALHs
OCIMIIKTep/IiH FeHEeTHKAJIBIK PECYpCTaphbliH CaKTay YIIiH KeHiHeH KoJaHblIaabl. by, acipece, Tek BereTaTusTi
KOJIMEH TapajaThlH JaKbULIApFa KaThICTbl, ce0eOl TYKbIMMEH KOOSHTY Ke3iHAe MaTepHaliblH TeHETHUKANIBIK
COWKeCTITiH cakTay MYMKiH emec. Ka3ipri yakpiTTa TOMEH TemIiepaTypa jKarIaiblH[a BEreTaTUBTI TYpAC
TapajaThlH AAaKbULIAPJIBbIH YITIIEPiH Y3aK yaKbIT CakTay YIIiH FeHOAHKTEPAiH XaJlblKapalblK CTaHAapTTaphl
(FAO, Genebank Standards for Plant Genetic Resources for Food and Agriculture, 2014) a3ipneHni, COHFBI
YaKpITTa OJlap dJIeM FaJbIMIAPbIHBIH OEJCeHAi Talkpuiay caTbichiHIa Typ. Cebebi KpHoKOHCepBalusiay
OMIICTEpiHIH eIIKalchICHl Oenrimi Oip eciMmik oObekTici ymriH OipbIHFail xyiienenren emec. byn momyna
BEreTaTHBTI KoOero reHo(OHABIH y3aK Mep3iMJIi cakTay YIIiH KapTONTH KPHOKOHCepPBALMSIAYIBIH SPTYPIi
omictepi Typanbl akmapaT OepiareH. EH 3amaHayn KpHOKOHCEpBaLUsIAy OMICTEpPi: HHKAIMCYJIIALHI—
Jeruzparanus, BuTpudukanus, Oasyan keseH OOMbIHIIA My3/1aTy, HHKANCYJIALUA-BUTPH(UKALINS, APOILICT-
BUTpUQUKaIMs. bapiblk 0Cbl OMOTEXHOJIOTHSIIBIK dIICTEP BUPYCTHIK JKOHE CaHbIPAayKyJIaK HHGEKIUsIapbIHaH
Ta3apThUIFAH KapTOI MaTepHalbIH ajlyFa, KeIl MeJep/e MpoOUpKalblK OeCiMIIKTep anyFa, 3epTXaHalbIK
Kargaiia JKkpUT OOMBI JKYMBIC icTeyre d>koHe Oenrimi Oip Mep3iMae OCIMAIKTEpAiH MIBIFAPbLUIBIMBIH
JKOCTIapIIayFa, IPOOHUPKAaNIBIK ©CIMAIKTEPIH Y3aK YaKbIT CaKTayFa xoHe KYH/IBI (hopMantapaslH «OaHKIH» KypyFa
MYMKIHJIK Oepeni. T. 6.

Kinm co30ep: kapToI, KOJUIEKIVSI, KPHOKOHCEPBALH, KpHOCaKTay, KpHOIIPOTEKTOpIIap, My3/1aTy, JeTHAPaIis,
BUTPUPUKALUS, JPOILIET.
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H.I'. AmanTaeB
MeToabl KpHOKOHCEPBALUM VISl KYJbTYP in vitro kapToges
O0630p

Kaprodens — onHa n3 HaWTIaBHEHIINX CETbCKOXO3HCTBEHHBIX KyJIbTYP BO BCeM mupe. [ eHeTndeckue pe-
cypcol kaprodens (Solanum tuberosum I. ssp. tuberosum) M pOACTBEHHBIX KYJIBTYPHBIX BUIOB COXPAHSIOTCS
MyTeM XpaHeHUs KITyOHeH, pacTeHHl in vifro ¥ KPUOKOHCEPBAMy. Bo MHOTHX Hay4YHBIX UCCIICIOBATEIBCKUX
LEHTPax MHUPa MCIOJIB3YETCs METO]] KPHOKOHCEPBALMH [Tl COXPAHCHHS TeHETHIECKUX PECYPCOB PACTEHHUIA.
Oco0eHHO 3TO KacaeTcs pacTeHHH, KOTOPBIE Pa3MHOXKAIOTCSI BEreTaTUBHBIM ITyTEM, JJII KOTOPBIX HEBO3MOXKHO
COXpaHHUTh T'€HETHYECKYI0 HACHTUYHOCTh MaTepuaia py pa3MHOXKEHHH ceMeHaMH. B naHHoe BpeMs paspa-
060TaHbl MEXIyHAPOIHBIC CTAHAAPTHI reH0ankoB (FAO, Genebank Standards for Plant Genetic Resources for
Food and Agriculture, 2014) s ATATENLHOTO CPOKA XpaHEHHS 00pa3lOB-MaTePHAIOB BErCTATHBHO Pa3MHO-
JKAEMBIX PACTEHHI M OBOIIHBIX KyJIbTYpP B YCIOBHUSIX YIBTPAHU3KHX TEMIIEPATYD, B IOCIEHEE BPEMST ITH CTAH-
JAPThI HAXOATCS HA CTAUU 00CYKACHHS YICHBIMU MHOTHX CTPaH MUPA. DTO CBSI3aHO C TEM, YTO HU OJUH U3
METOJ0B KPHOKOHCEPBALIUK HE CTAHIAPTU30BAH ISl KOHKPETHOTO PACTUTENLHOTO 00bekTa. B HacTosmem 06-
30pe mpejcTaBieHa nHGOPMAIHSI O Pa3TNYHBIX METOAaX KPHOKOHCEPBUPOBAHUS KapTOMeIs sl JOIr0Cpoy-
HOTO XpaHEHHs TeHO(OH 12 BEreTaTUBHOI'O pa3MHOKeHHMs1. K caMbIM COBpEMEHHBIM OTHOCST METO.IBI OBICTPOTO
3aMOpPaXKUBAHMS: MHKAIICYJIALMA-IeTHpaTalnsl, BUTPUPHUKALNSA, MEIJICHHOTO MPOrPaMMHUPYEMOro 3aMopa-
JKUBaHUs, MHKAICYJSIIUS-BUTpUHUKALHS, TPOIUIeT-BUTpUHKalus. Bee nmepedncieHHbIe BbIIe OHOTEXHOIO-
TMYECKHE METO/IbI [TO3BOJIIIOT MOJTyYaTh 03/I0POBJICHHBIH MaTepHual KapTodesns, CBOOOIHbINH OT BUPYCHON U
rpubHOI HH(DEKIHUHL, TONyYIaTh B GONBIIMX KOJIUYECTBAX IPOOHPOYHBIE PACTEHHUS, CO3[ABATh OONBIINE KPHO-
KOJUTCKIIUH [EHHBIX (OPM KyJIbTHBUPYEMBIX PACTHTEIBHBIX KYJIbTYP.

Kniouesvie cnosa: xaprodenb, KOIISKIH, KPHOKOHCEPBAIHs, KPHOCOXPaHEHHE, KPHOIIPOTEKTOPHI, 3aMopa-
JKUBaHUE, AETUIPAINs, BATPUDHUKAIHS, JPOILIET.

References

1 Aitbaev, T.E. (2012). Sorta kartofelia, dopushchennye k ispolzovaniiu v Respublike Kazakhstan [Potato varieties approved for
use in the Republic of Kazakhstan]. Proceedinga from Genetic and agro-technological resources for improving the quality of food and
technical potatoes: Vioroe nauchno-prakticheskoe soveshchanie — 2" scientific-practical meeting. Moscow, 5-6 [in Russian].

2 Kaczmarczyk, A., Veli-Matti, R., & Joachim Keller, E.R. (2011). Potato Shoot Tip Cryopreservation. A Review. European
Potato Journal, 54(1), 45-79. https://doi.org/10.1007/s11540-010-9169-7

3 Plant Cryopreservation. A Practical Guide (2008). B.M. Reed (Ed.). Springer Science+Business Media LLC.

4 Espinoza, N., Estrada, R., Tovar, P., Bryan, J., & Dodds J.H. (1986). Tissue culture micropropagation, conservation, and
export of potato germplasm. Specialized Technology Document 1. International Potato Center. Lima, Peru.

5 Dunaeva, S.E., Pendinen, G.I., Antonova, O.Yu., Shvachko, N.A., Volkova, N.N., & Gavrilenko, T.A. (2011). Sokhranenie
vegetativno razmnozhaemykh kultur v in vitro i kriokollektsiiakh.: metodom ukazaniia [Preservation of vegetatively propagated cultures
in vitro and cryocollections]. Saint Petersburg [in Russian].

6 Kaczmarczyk, A., Shvachko, N., Lupysheva, Y., Hajirezaei, M.R., & Keller, E.R.J. (2008). Influence of alternating temperature
pre-culture on cryopreservation results for potato shoot tips. Plant Cell Rep., 27; 1551-1558.

7 Mix-Wagner, G., Schumacher, HM., & Cross, R.J. (2003). Recovery of potato apices after several years of storage in liquid
nitrogen. CryoLetters, 24, 1, 33-41.

8 Kiryszczuk, A., Keller, J., Griibe, M., & Zimnoch-Guzowska, E. (2006). Cryopreservation of potato (Solanumtuberosum L.)
shoot tips using vitrification and droplet method. Journal of Food Agricultural Environment, 4, 196-200.

9 Keller, E.R.J., Senula, A., Leunufna, S., & Griibe, M. (2006). Slow growth storage and cryopreservation — tools to facilitate
germplasm maintenance of vegetatively propagated crops in living plant collections. Int. J. Refrig, 29, 411-417.

10 Shvachko, N.A., & Gavrilenko, T.A. (2012). Kriokonservatsiia obraztsov kulturnykh vidov kartofelia iz kollektsii VIR [Cryo-
preservation of samples of cultivated potato species from the VIR collection]. Proceedings from Ideas of N.I. Vavilov in the modern
world: /I Vavilovskaia mezhdunarodnaia konferentsiia — 111 Vavilov International Conference. Saint Petersburg, 228 [in Russian].

11 Stribul, T.F., Shevchenko, N.A., & Rozanov, L.F. (2006). Izuchenie vliianiia kholodovogo zakalivaniia kartofelia na sokhrannost
meristem, kriokonservirovannykh medlennym zamorazhivaniem [Studying the effect of cold hardening of potatoes on the preservation of
meristems cryopreserved by slow freezing]. Problemy kriobiologii — Problems of cryobiology, 16 (1), 60—65 [in Russian].

12 Romadanova, N.V., & Kushnarenko, S.V. (2007). Vliianie kholodovoi obrabotki pobegov in vifro na kriosokhranenie
apikalnykh meristem yabloni [The effect of cold treatment of shoots in vitro on cryopreservation of apical meristems of apple trees].
Biotekhnologiia. Teoriia i praktika — Biotechnology. Theory and Practice, 3, 39—44 [in Russian].

13 Kushnarenko, S., Salnikov, E., Nurtazin, M., Mukhitdinova, Z., Rakhimbaev, 1., & Reed, B.M. (2010). Characterization and

Cryopreservation of Malus sieversii Seeds. The Asian and Australasian Journal of Plant Science and Biotechnology, 4 (Spec. Iss. 1);
5-9.

40 BecTHuk KaparaHouHckoro yHuBepcuTeTa



Cryopreservation methods for in vitro potato crops ...

14 Krasavin, V.F., Moshniakov, A.N., Sharipova, D.S., Udovitsii, A.S., Fedoseev, V.A., & Krasavina, V.K. (2011). Katalog
genofonda kartofelia Respubliki Kazakhstan (sorta kartofelia kazakhstanskoi selektsii) [Catalogue of the potato gene pool of the Re-
public of Kazakhstan (potato varieties of Kazakhstan selection)]. Almaty: Kainar [in Russian].

15 Krasavin, V.F. (2007). Izuchenie geneticheskikh resursov kartofelia kollektsii VIR v usloviiakh yugo-vostoka Kazakhstana i
ikh ispolzovanie v selektsii [The study of the genetic resources of the VIR potato collection in the conditions of the south-East of
Kazakhstan and their use in breeding]. Trudy po prikladnoi botanike, genetike i selektsii — Works on applied botany, genetics and
selection, 163; 29—41 [in Russian].

16 Mikuta, A., Tomiczak, K., & Rybczyn J.J. (2011). Cryopreservation enhances embryogenic capacity of Gentiana cruciata (L.)
suspension culture and maintains (epi) genetic uniformity of regenerants. Plant Cell Rep, 30, 565-574.

17 Edesi, J., Kotkas, K., Mattila, A.M., & Haggman, H. (2009). Preservation of potato (Solanum tuberosum) germplasm by the
mean of cryopreservation. Meeting Workgroup 2 COST Action 871, Integration of cryopreservation in genebank strategies. Germany.

18 Gavrilenko, T.A., Dunaeva, S.E., Truskinov, E.V., Antonova, O.Iu., Pendinen, G.I., & Lupysheva, [u.V., et al. (2007). Strate-
giia dolgosrochnogo sokhraneniia genofonda vegetativno razmnozhaemykh selskokhoziaistvennykh rastenii v kontroliruemykh uslovi-
iakh sredy [Strategy of long-term conservation of the gene pool of vegetatively propagated agricultural plants in controlled environ-
mental conditions]. Trudy po prikladnoi botanike, genetike i selektsii — Works on applied botany, genetics and selection, 164; 273—
283 [in Russian].

19 Kovalchuk, I.Yu., & Turdiev, T.T. (2010). Optimizatsiia metodov kriokonservatsii germoplazmy chernoi smorodiny (Ribes
nigrum L.) [Optimization of methods of cryopreservation of germplasm of black currant (Ribes nigrum L.)]. Biotekhnologiia. Teoriia
i praktika — Biotechnolgy. Theory and Practice, 2, 54—61 [in Russian].

20 Bajaj, Y.P.S. (1977). Initiation of shoots and callus from potato-tuber sprouts and axillary buds frozen at =196 °C. Crop Im-
prov., 4; 48-53.

21 Grout, B.W.W., & Henshaw, G.G. (1978). Freeze preservation of potato shoot-tip cultures. Ann Bot., 42; 1227-1229.

22 Towill, L.E. (1981a). Solanum etuberosum — a model for studying the cryobiology of shoot-tips in the tuberbearing Solanum
species. Plant Sci Lett., 20,; 315-324.

23 Towill, L.E. (1981b). Survival at low temperatures of shoot-tips from cultivars of Solanum tuberosum group Tuberosum. Cryo-
Letters, 2; 373-382.

24 Schéfer-Menuhr, A., Schumacher, H.M., & Mix-Wagner, G. (1994). Langzeitlagerung alter Kartoffelsorten durch Kryokon-
servierung der Meristeme in fliissigem Stickstoff [Long-term storage of old potato varieties by cryopreservation of the meristems in
liquid nitrogen). Landbauforsch Vélkenrode, 44; 301-313 [in German].

25 Fabre, J., & Dereuddre, J. (1990). Encapsulation-dehydration: a new approach to cryopreservation of Solanum shoot-tips. Cryo-
Letters, 11; 423-426.

26 Halmagyi, A., Deliu, C., & Coste, A. (2005). Plant regrowth from potato shoot tips cryopreserved by a combined vitrification-
droplet method. Cryo-Letters, 26, 313-322.

27 Wang, Q., & Valkonen, J.P.T. (2008). Cryotherapy of the shoot tips: novel pathogen eradication method. Trends in Plant
Science, 14 (3); 119-122.

28 Kushnarenko, S.V., Romadanova, N.V., Bekebaeva, M.O., & Matakova, G.N. (2015). Usovershenstvovanie reglamenta krio-
konservatsii apikalnykh meristem dlia sozdaniia kriobanka sortov i gibridov kartofelia [Improvement of cryopreservation regulations
of apical meristems for creating a cryobank of potato varieties and hybrids]. Biotekhnologiia. Teoriia i praktika — Biotechnology.
Theory and Practice, 2; 35-41. https://doi.org/10.11134/btp.2.2015.4 [in Russian].

29 Uhatova, Yu.V., & Gavrilenko, T.A. (2018). Metody kriokonservatsii vegetativnogo razmnozhaemykh kulturnykh rastenii.
(Obzor) [Methods of cryopreservation of vegetative propagated cultivated plants (Review)]. Biotekhnologiia i selektsiia rastenii —
Biotechnology and Plant Selection, 1(1); 52—63. https://doi.org/10.30901/2658-6266-2018-1-52-63 [in Russian].

30 Li, M. (2015). Izuchenie metodiki kriosokhraneniia genofonda rastenii [The study of cryopreservation techniques of the plant
gene pool]. Vestnik Evraziiskogo natsionalnogo universiteta imeni L.N. Gumilyova. Seriia Biologiia — Bulletin of L.N. Gumilyev Eur-
asian National University. Biology Series, 45-47 [in Russian].

31 Gavrilenko, T.A., Shvachko, N.A., Volkova, N.N., & Ukhatova, Yu.V. (2019). Modifitsirovannyi metod droplet-vitrifikatsii
dlia kriokonservatsii apeksov in vitro rastenii kartofelia [Modified droplet vitrification method for cryopreservation of potato plant
apexes in vitro). Vavilovskii zhurnal genetiki i selektsii — Vavilov Journal of genetic and selection, 23(4), 422-429.
https://doi.org/10.18699/VJ19.505 [in Russian].

32 Dereuddre, J., Scottez, C., Arnaud, Y., & Duron, M. (1990). Effect of cold hardening on cryopreservation of axillary pear
(Pyrus communnis L. cv. Beurre Hardy) shoot-tips of in vitro shoots. C.R. Acad. Sci Paris, 310; 265-272.

33 Panis, B., Piette, B., & Swennen, R. (2005). Droplet vitrification of apical meristems: a cryopreservation protocol applicable
to all Musaceae. Plant Sci., 168; 45-55.

34 Reed, B.M. (2003). The basics of in vitro storage and cryopreservation. National Clonal Germplasm Repository. Corvallis.
O.R. USA.

35 Schafer Menuhr, A. (1996). Protocol for the Cryopreservation of Potato Varieties. DSMZ — German Collection of Microor-
ganisms and Cell Cultures Mascheroder Weg 1b D — 38124 Braunschweig Germany, 29—41.

36 Roque-Borda, C.A., Dariusz, K., de Souza, A.V., Behzad K., & Eduardo, F.V. (2021). Cryopreservation of Agronomic Plant
Germplasm Using Vitrification-Based Methods: An Overview of Selected Case Studies. International Journal of Molecular Sciences,
22(11); 33. https://doi.org/10.3390/ijms22116157

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 41



DOI 10.31489/2022BMG1/42-48

UDC 577.21

A K. Bisseneva'*, G.P. Pogossyan!, K.G. Li!, M.P. Danilenko?

'Karagandy University of the name of academician E.A. Buketov, Karaganda, Kazakhstan,
’Ben-Gurion University of the Negev, Beersheba, Israel
*Corresponding author: biseneva.anar@gmail.com

Analysis of the interaction of ACE2, TMPRSS2 genes
and their polymorphisms with the SARS-CoV-2 virus

Host genes act as a factor related to susceptibility and resistance to viral infections. The article provides a
description of modern scientific studies devoted to the study of the role of the ACE2, TMPRSS2 genes, and
their single-nucleotide polymorphisms in infection with the SARS-CoV-2 virus. SNPs of the ACE2 gene,
TMPRSS?2 can affect the penetration of SARS-CoV-2 into the cell. In addition, the study of these polymor-
phisms will determine the predisposition of an individual to the disease COVID-19, or the nature of its course.
Based on the literature sources, the role of angiotensin-converting enzyme 2 and transmembrane proteases in
the participation of the SARS-CoV-2 virus penetration process with the body cells is noted. Other functions
that ACE2 and TMPRSS?2 receptors perform in the human body are also described. The characteristics of two
genes and their fairly well-known polymorphisms are given. The tissues and organs in which genes are ex-
pressed are marked. Information on the frequency of alleles of genetic variants of genes in different populations
is shown. In addition to describing the relationship of gene polymorphisms with the disease caused by SARS-
CoV-2, information is provided on the association of these genetic variations with diseases of the blood vascular
system and oncological diseases.

Keywords: ACE2, TMPRSS2, genes, SARS-CoV-2, COVID-19, single nucleotide polymorphisms, receptors.

Introduction

In December 2019, a new highly pathogenic SARS-CoV-2 caused an outbreak in Wuhan, Hubei Prov-
ince, China [1], which quickly spread across China, and soon around the world, causing a pandemic. At the
moment, the virus is rapidly mutating, spreading around the world and poses a serious threat to the health of
the global population.

Phylogenetic analysis of the coronavirus genome has shown that SARS-CoV-2 belongs to the genus Be-
tacoronavirus, which includes coronaviruses associated with SARS-CoV and MERS-CoV. Scientists have
found that the SARS-CoV-2 sequences are almost identical and 79.6 % identical to the SARS-CoV sequence,
as well as 96 % identical on the level of the entire genome to the bat coronavirus [2].

Currently, it has become obvious that SARS-CoV-2 uses angiotensin-converting enzyme 2 (ACE2), en-
coded by the ACE2 gene, acting as a SARS-CoV-2 receptor for S (spike) protein, through which the virus can
attach to host cells [3—5]. Consequently, it can be assumed that the high risk of infection and severe course of
the COVID-19 disease depends on an increase in the number of ACE2 receptors.

SARS-CoV-2 has many S-proteins that perform the function of binding the virus to the organism’s cell.
According to Fang Li’s research, “During virus entry, S1 binds to a receptor on the host cell surface for viral
attachment, and S2 fuses the host and viral membranes, allowing viral genomes to enter host cells” [6]. Pri-
marily, S-proteins bind to cellular receptors ACE2, whose main function is to bind the hormone angiotensin.
After being attached to the cell membrane to introduce the virus genome into the cell, the S-protein undergoes
a small transformation using the body’s enzymes, transmembrane proteases TMPRSS2. It is proteases that cut
and activate it, opening a fragment of a protein that triggers the fusion of the virus and cell shells [4].

ACE2 is a membrane protein that is involved in the normalization of blood pressure, the key constituent
of the renin-angiotensin system (RAS). ACE2 participates in transferring certain amino acids, regulates the
permeability of blood vessels [7]. The receptor is related to the mechanism of development of such diseases
as heart failure, myocardial infarction, hypertension, lung diseases, diabetes mellitus, and intestinal dysbac-
teriosis [8].

The signification of ACE2 and TMPRSS?2 genes, as well as their polymorphisms
TMPRSS2 gene (PP9284; PRSS10) — transmembrane serine protease 2 — encodes a protein of the same

name from the family of serine proteases [9].
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The TMPRSS2 gene encodes a protein that is present in all possible targets of SARS-CoV-2 infection,
including respiratory epithelial cells, heart endothelium, microvascular endothelial cells, kidneys, and diges-
tive tract [10].

According to the HUGO Gene Nomenclature Committee (HGNC), the “ACE2 gene is located on chro-
mosome Xp22 and contains 22 exons and 112,671 bases” [11]. ACE2 mutations are related to cardiovascular
disease, in addition to acute pulmonary insufficiency, phlogotic colitis [12, 13].

The ACE2 gene is expressed in the small intestine, kidneys, heart, thyroid gland, lungs, adipose tissue,
colon, liver, bladder, blood, spleen, bone and brain, blood vessels and muscles [3]. In addition, ACE2 expres-
sion was detected in epithelial cells of the oral and nasal mucosa [14, 15].

The penetration of the virus and further infection depend on the complex interaction between several host
components encoded by genes involved in controlling the penetration of the virus, as well as the presence of
proteins and immune responses to neutralize the virus. In addition to the components of the host’s immune
response, the resistance of the virus and the heaviness of the incidence are affected by such a factor as the
presence of concomitant or chronic diseases [16]. Mortality from COVID-19 is especially increasing in the
category of elderly people and people with concomitant diseases (diabetes mellitus, diseases of the cardiovas-
cular system, etc.) [17]. For example, among people who have been found to have COVID-19 suffering from
hypertension and type 1 or type 2 diabetes mellitus, it was identified that the expression of ACE2 is signifi-
cantly increased due to treatment with ACE inhibitors [18]. Therefore, increased expression of the ACE2 gene
will favor SARS-CoV-2 infection and enhance the possibility of a heavy degree of disease development. How-
ever, the harm of taking ACE inhibitors has not yet been proven, and if they are refused, the risk of complica-
tions of these concomitant diseases is possible.

One of the significant factors determining the severity and susceptibility of coronavirus infection is the
genetic differences between individuals. Such genetic variations are single-nucleotide polymorphisms (SNPs),
which can suggest the disease progression. Exploring of ACE2 gene SNPs within different populations opens
up the possibility to prove that variants of the ACE2 gene can be complicit in the control of susceptibility to
COVID-19 disease. For example, in studies on the effects of various variants of the ACE2 gene, its polymor-
phisms associated with hypertension were found [19-21]. Another study revealed a high correlation between
the frequency of 152285666 polymorphism (the most studied) and the frequency of COVID-19 cases between
rs2285666 frequency and mortality rates [22]. The research data conducted in Italy showed that the polymor-
phisms rs35803318 and rs2285666 have a significant difference in the frequency distribution among the Italian
cohort in relation to other populations of the world [23]. rs2285666 has the following alleles C> A/ C> G/
C> T. According to the allele frequency data presented in the Database of Single-nucleotide Polymorphisms
(dbSNP), the frequency of the allele C prevails among different populations [24]. The two-allele polymorphism
rs35803318 C> T is dominated by the C allele, rs35803318 occupies the position of chrX: 15564086, is a
synonymous variant of the ACE2 gene, i.e. does not change the amino acid chain in the protein [25].

The enhanced intensity of COVID-19 in males was presumably associated with ACE2 gene polymor-
phisms and expression levels. Simultaneously, typically ACE2 gene expression tended to be more intense in
men compared to women [26, 27], although other studies showed ambiguous results [28, 29]. The high level
of ACE2 gene expression in men can be explained by the fact that X chromosome carries this gene, i.e. men
carry and express only one variant of ACE2. A group of scientists explains this as follows: “... females will
typically express those variations in a mosaic distribution determined by early X-inactivation event” [30].
Consequently, when men have one variant of the ACE2 gene that is more suitable for SARS-CoV-2, that
variant will be expressed in all cells. For a better understanding of the influence of gender on susceptibility to
the virus and the course of the illness, studies should include an analysis of the ACE2 gene polymorphisms,
taking into account gender specificity.

Serine protease TMPRSS?2 is the second host protein (after ACE2) that affects the facilitation of SARS-
CoV-2 binding to cells, but to date, it has received much less attention in genetic studies.

It has been presupposed that someone may have a genetic predisposition to SARS-CoV-2 infection, and
of distinctive research interest are variants of the TMPRSS2 gene involved in the penetration of the virus into
cells. Variants of this gene can regulate the risk of infection and severe disease, making some people more
vulnerable than others [31, 32].

Scientists analyzed the allele frequencies of two non-synonymous variants rs12329760 and rs75603675
of the TMPRSS2 gene, found a significant relationship between the frequency of COVID-19 deaths and the
allele frequencies of two SNPs. The obtained data demonstrate that East Asians have higher frequencies of the
rs12329760 allele than Europeans and suggested that this may provide resistance to SARS-CoV-2 [33].
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A study conducted by Italian scientists identified ars35074065 that was simultaneously related to inten-
sified TMPRSS2 gene expression, however diminished expression of the interferon-inducible MX1 gene in
lung tissue [34]. That is, people with this SNP may have an elevated sensitivity to SARS-CoV-2 as a conse-
quence of increased expression of the TMPRSS2 gene on the cell cover and simultaneous weakening of the
cellular antiviral response.

Researchers from Iran discovered 11,184 SNPs of the TMPRSS2 gene; found out that 21 of them have
an impact on the structure and function of the gene. Besides, we obtained data on the frequency of the SNPs
allele in different populations and in the world as a whole. For example, in all the above populations, the SNP
rs12329760 is dominated by the C allele [35].

Another study showed plentiful SNPs of TMPRSS2 in the Italian cohort, which were all predicatively
associated with higher levels of gene expression [28]. It follows from this that the separation of the detected
variants as positive and negative is untimely until supplementary research can be done to confirm their biology.

Furthermore, the scientists found no distinction in gene expression between males and females in non-
sex-specific organs [28, 34].

The TMPRSS2 gene is activated by androgen hormones in prostate cancer cells and is a clinical marker
of this disease. As already mentioned above, the mortality rate and the number of severe cases of COVID-19
is especially increasing in the category of elderly people and people with concomitant diseases [17].

Conclusions

In general, the ACE2 gene is one of the genetic factors that affects the resistance and receptiveness to
COVID-19 disease, and the genetic variants within this gene can be key in determining the susceptibility,
severity and outcome of the disease. However, there is still no accurate and complete evidence that ACE2 gene
polymorphisms affect the receptiveness and stability to SARS-CoV-2 infection, and have a close relationship
with the intensity of COVID-19 in the context of concomitant diseases of the host, gender, age, and different
populations.

This also applies to the TMPRSS2 gene, since there is currently no information about the influence of
TMPRSS2 gene polymorphisms on the susceptibility, resistance and severity of the disease, as well as in terms
of populations, age and gender.

Identification of polymorphisms of genes encoding virus-binding receptors, in particular the TMPRSS2
gene, will open up opportunities for the development of personalized treatment.

Moreover, there is insufficient data on the evolution of polymorphisms that are related to susceptibility
to SARS-CoV-2, their origin and frequency changes.

References

1 [Electronic resource]. Access mode: https://covid19.who.int/

2 Zhou P. A pneumonia outbreak associated with a new coronavirus of probable bat origin / P. Zhou, X.L. Yang, X.G. Wang,
B. Hu, L. Zhang, W. Zhang // Nature. — 2020. — Vol. 579, Iss. 7798. — P. 270-273. http://doi.org/10.1038/s41586-020-2012-7

3 Li W. Angiotensin-converting enzyme 2 is a functional receptor for the SARS coronavirus / W. Li, M.J. Moore, N. Vasilieva
// Nature. — 2003. — Vol. 426, Iss. 6965. — P. 450-454. http://doi.org/10.1038/nature02145

4 Hoffmann M. SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2 and is blocked by a clinically proven protease inhibitor
/ M. Hoffmann, H.Kleine-Weber, S. Schroeder / Cel. — 2020. — Vol.181, No.2. — P.271-280.
http://doi.org/10.1016/j.cell.2020.02.052

5 Kuba K. A crucial role of angiotensin converting enzyme 2 (ACE2) in SARS coronavirus-induced lung injury / K. Kuba,
Y. Imai, S. Rao // Nature Medicine. — 2005. — Vol. 11. — P. 875-879. http://doi.org/10.1038/nm1267

6 LiF. Structure, Function, and Evolution of Coronavirus Spike Proteins. Annual review of virology / F. Li // Annual Review of
Virology. — 2016. — Vol. 3, No. 1. — P. 237-261. http://doi.org/10.1146/annurev-virology-110615-042301

7 Hamming I. The emerging role of ACE2 in physiology and disease / I. Hamming, M.E. Cooper, B.L. Haagmans, N.M. Hooper,
R. Korstanje, A.D. Osterhaus // Journal of Pathology. — 2007. — Vol. 212, Iss. 1. — P. 1-11. http://doi.org/10.1002/path.2162

8 Patel V.B. Role of the ACE2/Angiotensin 1-7 Axis of the Renin-Angiotensin System in Heart Failure / V.B. Patel, J.C. Zhong,
M.B. Grant // Circulation Research. —2016.— Vol. 118, No. 8. —P. 1313-1326. http://doi.org/10.1161/ CIRCRESAHA.116.307708

9 Glowacka I. Evidence that TMPRSS?2 activates the severe acute respiratory syndrome coronavirus spike protein for membrane
fusion and reduces viral control by the humoral immune response / I. Glowacka, S. Bertram, M.A. Miiller, P. Allen, E. Soilleux,
S. Pfefferle, I. Steffen, T.S. Tsegaye, Y. He, K. Gnirss, D. Niemeyer, H. Schneider, C. Drosten, S. Péhlmann // Journal of Virology.
—2011. — Vol. 85, No. 9. — P. 4122-4134. http://doi.org/10.1128/JV1.02232-10

44 BecTHuk KaparaHguHckoro yHusepcuTeTa



Analysis of the interaction of ACE2, TMPRSS2 genes ...

10 Dong M. ACE2, TMPRSS2 distribution and extrapulmonary organ injury in patients with COVID-19 / M. Dong, J. Zhang,
X. Ma // Biomedicine & Pharmacotherapy. — 2020. — Vol. 131, Iss. 21. — P. 110678. http://doi.org/10.1016/j.biopha.2020.110678

11 [Electronic resource]. Access mode: https://www.genenames.org/data/gene-symbol-report/#!/hgnc_id/HGNC:13557

12 Jia H. Pulmonary Angiotensin-Converting Enzyme 2 (ACE2) and Inflammatory Lung Disease / H. Jia // Shock. — 2016. —
Vol. 46, Ne 3. — P. 239-248. http://doi.org/10.1097/SHK.0000000000000633

13 Kuba K. A crucial role of angiotensin converting enzyme 2 (ACE2) in SARS coronavirus-induced lung injury / K. Kuba,
Y. Imai, S. Rao // Nature Medicine. — 2005. — Vol. 11, No. 8. — P. 875-879. http://doi.org/10.1038/nm1267

14 Xu H. High expression of ACE2 receptor of 2019-nCoV on the epithelial cells of oral mucosa / H. Xu, L. Zhong, J. Deng //
International Journal of Oral Science. — 2020. — Vol. 12. — P. 1-5. http://doi.org/10.1038/s41368-020-0074-x

15 Wu C. Single-cell RNA expression profiling of ACE2, the putative receptor of Wuhan 2019-nCoV, in the nasal tissue / C. Wu,
S. Zheng, Y. Chen, 2020. [Electronic resource]. Access mode: https://www.medrxiv.org/content/10.1101/ 2020.02.11.20022228v2

16 Richardson S. Presenting characteristics, comorbidities, and outcomes among 5700 patients hospitalized with COVID-19 in
the New York City Area / S. Richardson, J.S. Hirsch, M. Narasimhan // JAMA. — 2020. — Vol. 323, Iss. 20. — P. 2052-2059.
http://doi.org/10.1001/jama.2020.6775

17 Fang L. Are patients with hypertension and diabetes mellitus at increased risk for COVID-19 infection? / L. Fang, G. Karaki-
ulakis, M. Roth // Lancet Respiratory Medicine. — 2020. — Vol. 8, No. 4. — e21. http://doi.org/10.1016/S2213-2600(20)30116-8

18 Wan Y. Receptor recognition by novel coronavirus from Wuhan: An analysis based on decade-long structural studies of SARS
/Y. Wan, J.Shang, R.Graham, R.S.Baric, F.Li // Journal of Virology. — 2020. — Vol.94, Ne7. — ¢e00127-20.
http://doi.org/10.1128/JVI1.00127-20

19 Pan Y. Association of ACE2 polymorphisms with susceptibility to essential hypertension and dyslipidemiain Xinjiang, China
/ Y.Pan, T. Wang, Y.Li, T. Guan, Y.Lai, Y. Shen // Lipids in Health and Disease. — 2018. — Vol. 17, Ne 1. — P. 241.
http://doi.org/10.1186/s12944-018-0890-6

20 Wu X. The association between ACE2 gene polymorphism and the stroke recurrence in Chinese population / X. Wu, B. Zhu,
S.Zou, J.Shi // Journal of Stroke & Cerebrovascular Diseases. — 2018. — Vol.27, Ne10. — P.2770-2780.
http://doi.org/10.1016/j.jstrokecerebrovasdis.2018.06.001

21 Zhang Q. Association of angiotensin-converting enzyme 2 gene polymorphism and enzymatic activity with essential hyperten-
sion in different gender: a case-control study / Q. Zhang, M. Cong, N. Wang, X. Li, X., H. Zhang, K. Zhang // Medicine. — 2018. —
Vol. 97, Iss. 42. — e12917. http://doi.org/10.1097/MD.0000000000012917

22 Srivastava A. Genetic Association of ACE2 rs2285666 Polymorphism With COVID-19 Spatial Distribution in India / A. Sri-
vastava, A.Bandopadhyay, D. Das, R.K. Pandey, V. Singh, V., N. Khanam, N. Srivastava, P.P. Singh, P.K. Dubey, A. Pathak,
P. Gupta, N. Rai, G.N.N. Sultana, G. Chaubey // Frontiers in Genetics. — 2020. — Vol. 11. — P. 564741. http://doi.org/10.3389/
fgene.2020.564741

23 Strafella C. Analysis of ACE2 Genetic Variability among Populations Highlights a Possible Link with COVID-19-Related
Neurological Complications / C. Strafella, V. Caputo, A. Termine, S. Barati, S. Gambardella, P. Borgiani, C. Caltagirone, G. Novelli,
E. Giardina, R. Cascella // Genes. — 2020. — Vol. 11, Ne 7. — P. 741. http://doi.org/10.3390/genes11070741

24 [Electronic resource]. Access mode: https://www.ncbi.nlm.nih.gov/snp/rs2285666? horizontal tab=true

25 Tukiainen T. Landscape of X chromosome inactivation across human tissues / T. Tukiainen, A.C. Villani, A. Yen // Nature. —
2017. — Vol. 550, Iss. 7675. — P. 244-248. http://doi.org/10.1038/nature24265

26 Zhao Y. Single-cell RNA expression profiling of ACE2, the putative receptor of Wuhan 2019nCov / Y. Zhao, Z. Zhao,
Y. Wang, Y. Zhou, Y. Ma, W. Zuo // American Journal of Respiratory and Critical Care Medicine. — 2020. — Vol. 202, Iss. 5. —
P. 756-759. http://doi.org/10.1164/rccm.202001-0179LE

27 Asselta R. ACE2 and TMPRSS?2 variants and expression as candidates to sex and country differences in COVID-19 severity
in Italy / R. Asselta, E.M. Paraboschi, A.Mantovani, S.Duga // Aging. — 2020. — Vol.2, Ne11. — P. 10087-10098.
http://doi.org/10.1101/2020.03.30.20047878

28 Cai G. Bulk and single-cell transcriptomics identify tobacco-use disparity in lung gene expression of ACE2, the receptor of
2019-nCov / G. Cai // Preprints. — 2020. — 2020020051 http://doi.org/10.20944/preprints202002.0051.v3

29 Gibson W.T. ACE 2 coding variants: a potential X-linked risk factor for COVID-19 disease / W.T. Gibson, D.M. Evans, J. An,
S.J. Jones, S.J. [Electronic resource]. Access mode: https://doi.org/10.1101/2020.04.05.026633

30 Torre-Fuentes L. ACE2, TMPRSS2, and Furin variants and SARS-CoV-2 infection in Madrid, Spain / L. Torre-Fuentes,
J. Matias-Guiu, L. Hernandez-Lorenzo, P. Montero-Escribano, V. Pytel, J. Porta-Etessam, U. Gomez-Pinedo, J.A. Matias-Guiu //
Journal of Medical Virology. — 2021. — Vol. 93, Ne 2. — P. 863-869. https://doi.org/10.1002/jmv.26319

31 Hou Y. New insights into genetic susceptibility of COVID-19: an ACE2 and TMPRSS2 polymorphism analysis / Y. Hou,
J. Zhao, W. Martin, A. Kallianpur, M.K. Chung, L. Jehi, N. Sharifi, S. Erzurum, C. Eng, F. Cheng // BMC Medicine. — 2020. — Vol.
18, Iss. 1. — P. 216. https://doi.org/10.1186/5s12916—-020-01673-z

32 Sungwon J. Ethnicity-dependent allele frequencies are correlated with COVID-19 case fatality rate / J. Sungwon, B. Asta,
Y. Changhan // Authorea. — 2020. https://doi.org/10.21203/rs.3.1rs-37798/v1

33 Russo R. Genetic analysis of the novel SARS-CoV-2 host receptor TMPRSS2 in different populations / R. Russo, I. Adolfo,

V.A. Lasorsa, A.lolascon, M. Capasso // Journal of Clinical Pathology. — 2020. — Vol. 74, Ne5. — P.307-313.
https://doi.org/10.1101/2020.04.23.057190

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 45



A.K. Bisseneva, G.P. Pogossyan et al.

34 Paniri A. First comprehensive computational analysis of functional consequences of TMPRSS2 SNPs in susceptibility to
SARS-CoV-2 among different populations / A. Paniri, M.M. Hosseini, H. Akhavan-Niaki // Journal of Biomolecular Structure and

Dynamics. — 2021. — Vol. 39, Ne 10. — P. 3576-3593. https://doi.org/10.1080/07391102.2020.1767690

35 Wilson S. The membrane-anchored serine protease, TMPRSS2, activates PAR-2 in prostate cancer cells / S. Wilson, B. Greer,
J. Hooper, A. Zijlstra, B. Walker, J. Quigley, S. Hawthorne // Biochemistry Journal. — 2005. — Vol. 388. — P. 967-972.

https://doi.org/10.1042/BJ20041066

1

A.K. bucenesa, I'.Il. [Torocsn, K.I'. JIn, M.II. Jlannierako

ACE2, TMPRSS2 renaepiis ’dHe 0JIapAbIH NOJUMOPPu3IMaepiHiH
SARS-CoV-2 BupycbiMeH 63apa dpeKeTTecyiH Tajajay

AF3aHbBIH TeHJepi BUPYCTHIK WHEKIUSIIApFa Ce3IMTANABIK TIEH TO3IMIUTIKKEe OalIaHBICTHl (aKToOp peTiHzae
opeket eretiHi Oenrinmi. Makanaga SARS-CoV-2 BupycsiH xykreipynarsl ACE2, TMPRSS2 rennepinin xoHe
oJapAbIH OipHYKICOTHATI TOMUMOP(HU3MICPIHIH POITiH 3epTTeyTe apHAIFaH 3aMaHAYH FEUTBIMU 3ePTTCYICPIiH
cumartamachl YeoHbUTFaH. ACE2, TMPRSS?2 reninig SNP SARS-CoV-2 xacymara eHyiHe ocep eTyl MyMKiH.
ConbiMeH Katap, onap amamHblH COVID-19 aypybiHa OeifiMIiiriH HeMece OHBIH aFbIMBIHBIH CHITATHIH
aHbIKTayFa MYMKIiH/IiK Oeperi. Onebu nqepekkesiepre cylieHe OThIPHIN, aHTHOTSH3UH TYPICHIIPETIH pepMeHT
2 5xoHe TpaHcMeMOpaHaibIK npoTeasanapasiy SARS-CoV-2 BUpYCHIHBIH JA€HE JKacylIanapbiHa eHy MPOIeciHe
KaTbicyaarbl peni atan etingi. ACE2 sxone TMPRSS2 penenropaps! agam ar3acblHIa OpbIHIAWTHIH Oacka 1a
¢byHkupsiap cunarranFad. Eki reHre j»koHe onap/bplH KCHIHEH TaHbIMall MoJIUMopdu3MIepiHe cumarTama
OepinreH. by rennepIiH reHeTHKAIBIK aKIapaTTH KY3€re achIpaThIH TiHASp MEH MYIIeNIepi KopceTiireH. Op
TYPITi TOMYJSIIUSUIAPIAFsl TCHACPIH TeHETHKANBIK HYCKAIapBhIHBIH aJUIeNbICPiHIH KU Typajbl akmapaT
aifreurran. [enpepain momumopdusmuepinin SARS-CoV-2 Tysmnaran aypyMeH OaiTaHBICEIH CHIIATTayMeH
KaTap, OyJl TeHETHKANBIK BapUaLMsIIap/blH KaH aifHaJIbIMbl JKYHECIHIH KOHE OHKOJOTHSIBIK aypyJiapbIMeH
OailIaHBICHl TypaJbl aKmapaT KeNTipiireH.

Kinm co30ep: SARS-CoV-2, COVID-19, ACE2, TMPRSS2, rennep, 6ipayriieotuari nonumopdusmaep, SNP,
perenTopiap.

A K. bucenesa, I'.I1. ITorocan, K.I'. JIu, M.II. Jlanunenko

Anaamn3 B3aumojaeiicteusi renHoB ACE2, TMPRSS2
U UX nojaumMop¢usmMos ¢ Bupycom SARS-CoV-2

OO1Ien3BeCTHO, YTO TeHBI XO35IMHA BRICTYTIAIOT B Ka4ecTBe (haKTopa, MIMEIONIEro OTHOIIEHHE K BOCTIPUIMYH-
BOCTH U YCTOHYMBOCTH K BUPYCHBIM MH(EKIUsIM. B cTaThe mpecTaBieHo ONMCaHne COBPEMEHHBIX Hay4YHBIX
HCCJICIOBAHUH, MOCBAICHHBIX M3yueHuto posik TeHoB ACE2, TMPRSS2 u nx ogHOHYKJICOTHAHBIX MOJIUMOP-
(usmoB B napuuupoanuu BupycoM SARS—CoV-2. SNPs rena ACE2, TMPRSS2, koTopsie MOTYT BIHATH Ha
nponukHoBeHne SARS-CoV-2 B xietky. Kpome Toro, uccnenosanue 3TUX MoJIuMOp(hU3MOB TO3BOJIMT OIpe-
JIETIUTH TPepacIIoI0oKeHHOCTh HHANBHAyYMa K 3aboneBanmo COVID-19 mmbo xapakrep ero tedenus. Ha
OCHOBaHUHM aHAIN3a JINTEPATypPHEIX HCTOYHUKOB OTMEUYEHA POJIb AHTMOTEH3HH IIpeBpaInaronero gpepMenra 2
U TpaHCMeMOpaHHBIX IPOTea3 B yYacTHH Mpolecca NpoHNKHOBeHHs BUpyca SARS-CoV-2 ¢ kieTkamu opra-
Hm3Ma. Takke onmcans! apyrue ¢pyHKIuH, kotopsle perentopsl ACE2 n TMPRSS?2 BemonHsror B opranmsme
yesioBeka. /laHa XapaKTepUCTHKA ABYX M'€HOB U MX JIOBOJILHO IIMPOKO M3BECTHBIX NOIMMOPGHU3MOB. OTMEUCHBI
TKaHU U OpTaHbl, B KOTOPBIX 3KCIpeccupyroTcs TeHsl. [lokaszana nHpopmalus o 4acToTe amiesneil reHeTude-
CKHX BapHAaHTOB T€HOB B PA3HBIX MOMYNIAHAX. [IoMIMO TOTO, 4TO ONMUCHIBAETCSI CBA3b MOIUMOP(U3MOB I'€éHOB
¢ 3a0oneBanueM, Bbi3BaHHBIM SARS—CoV-2, npuBoaurcs uHdopManusi 00 OTHOIIEHUH ITHX FeHETHYESCKHX
BapHalyii ¢ 3a0071€BaHUSIMU KPOBEHOCHOH CHCTEMBI M OHKOJIOTHYECKHMU OOJIE3HAMM.

Knoueswvie cnosa: SARS-CoV-2, COVID-19, ACE2, TMPRSS2, reHbl, 0THOHYKJICOTHTHBII MOTUMOPHHU3M,
SNP, peuentops!.
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OuneHka 3p(peKTUHBHOCTH OTHOCHUTEJIbHBIX METOI0B Y4eTa MUKPOMAaMMAJIHI
B YCJI0BHUSIX TeXHOreHHOH Harpy3ku CesepHoro Ka3axcrana

Mertozbl ydeTa YHCIEHHOCTH IOAPa3/Ie/IA0TCs Ha aOCOIIOTHBIE U OTHOCUTENbHBIE. B cTaThe NpuBeneHa cpas-
HHUTEJbHAS OIICHKA OTHOCUTEIIBHBIX METO/IOB JIOBA MEJIKMX MiekonuTaromux. CoOpaHa TeopeTHuecKast 1 mpak-
THYecKas HH(OpMaIHs 0 MeTojax y4yeTa Py MOMOIIH JABUJIOK U JIOBYMX KaHABOK. ABTOPaMH IPEICTaBICHBI
METOA0JIOTHYECKUE aCIeKThl UCIOIb30BaHUs JOBYLIEK ['epo 1 JOBUMX LUWIMHAPOB U CPaBHUTEJIbHAS OLICHKA
Pe3yJIbTaTOB IPHMEHEHHUS ABYX CIIOCOOOB y4eTa B YCIOBHAX PE3KO KOHTHMHEHTAIBHOTO KIIMMATa U CTEITHOTO
apeana oOHTaHMII MHUKpoMaMMalni. JlaHBI peKOMEHJalWH II0 HCIOJB30BAHUIO OTHOCHUTENHHBIX METOJO0B
ydeTa Ha3eMHbIX XOpAOBBIX )KUBOTHBIX. McciienoBanue mpoosmkanocsk Ha npotsbkenun 20202021 rr. Ha tep-
putopun [laBnonapckoii 001acT B paifoHaX ¢ MOBHIMICHHOW TEXHOTCHHON HAarpy3KOW U TEPPUTOPHUH, PACIIO-
noxxeHHOHU B 100 kKM OT Giikalfnx ropoaoB 1 3aBooB. [Ipu cnons30BaHNH METO/1a JIOBYNX KaHABOK HAOIIO-
JIaeTCsl IMPOKOe pa3HoOoOpa3yue MOWMaHHBIX BUJIOB U MX 0OJbIIEe KOJIUYECTBO 110 CPABHEHUIO C BBUIOBJICH-
HBIMHM METOJIOM JIaBUJIOK. PaccMOTpeHbI BpeMEHHBIE XapaKTEPUCTUKH HCIONb30BaHHUS METOJOB ydeTa: MUK
nokasatelsiell HabII01aeTcs B BECEHHE-JICTHUI IepHo]], a UMEHHO C Mas II0 aBrycT B 000uX crocodax ydera
YHCIEHHOCTH MJICKOITMTAIOIINX. BHOTOIBI, pacroI0oKeHHbIE BAAIH OT KPYIHbBIX HACEICHHBIX IyHKTOB, 001a-
JaroT OoJiee BHICOKMM BHUJIOBBIM pa3sHOOOpasueM, 110 CPaBHEHHIO C apeasioM OOMTaHuUs 0113 IPOMBIIUICHHBIX
3aBonoB. Ha Teppuropun [laBmogapckoit 061acTi yCTaHOBICHO MPEUMYIIECTBO HCHIONB30BAHMS METO/IA JIOB-
YHUX KaHABOK IT0 CPABHEHUIO C METOOM JaBHJIOK IIPU YUeTe YHCICHHOCTH MENKUX MJIEKOIUTAIONIHX.

Knouesvie cnosa: MmeTon y4de€Ta, JIOBYIIKO-JIMHUHN, JaBUJIKU, JIOBYIIKHU Fepo, JIOBUHMEC KaHAaBKH, MCJIKHC MJICKO-
IUTarmue, TCXHOIr€HHas HarpyskKa, BHUOBOI COCTaB.

Begeoenue

OmnpeneneHue ypoBHS YHCICHHOCTH MIIEKONHUTAIOIINX MOXKET CBHIETEIILCTBOBATH 00 YKOJIOTUYECKOM
COCTOSIHUM apeana OOMTaHUs aHHBIX )KHUBOTHBIX. MUKpOMaMMally UMEIOT BaKHOE 3HAUYEHHE B MEpeHoce
BEIIECTBA M SHEPTHH Ha mociueayiomue tpoduyeckue yposnu [1]. B [1aBnonapckoii obnactu u B CeBepHOM
Kazaxcrane, B 1L1eJIoM, pacIpOCTpaHEHbI 3BEPbKH, BEIyIUe NPEUMYLIECTBEHHO Ha3eMHBIH 00pa3 >KMU3HH,
Hanipumep Microtus gregalis, Sicista subtilis, Phodopus sungorus [2]. BaXXHBIM acCTICKTOM HCCIICIOBAHUS SIB-
JSIETCSl BO3MOXHOCTD OTCIIEINTh YMCIEHHOCTD TAHHBIX MENKHX MIICKONHUTAIOIINX MPH TIOMOLIM Pa3HBIX Me-
TOJIOB JIOBA.

I'pynna miexkonuraromux HeOOIBIIOrO pa3Mepa MpeACcTaBisieT 0COObI HHTEpeC B HKOJOIMUECKUX HC-
CIIEZIOBAaHMSIX, TaK Kak oOnagaeT Ooyiee BHICOKUM OOMEHOM BEILECTB, YeM CPEAHUE MM KPYTHbIE MaMMAaJHH.
OTO 00BICHIECT BRICOKYIO TPEOOBATEIBPHOCTh K KaUECTBY CpeIbl OOUTAaHUS MEJIKMX MIIEKOMTUTAIONTNX. BhIco-
KO€ BHIOBOE pazHooOpasnue OyaeT CBUAECTEILCTBOBATE O CTAOMIBHOCTH M DKOJOTHIECKON OJ1aromorydHOCTH
uccneayemoii repputopui [3]. [loaToMy yueT MeIKHX KMBOTHBIX KpaiiHe BayKEH Ha y4acTKax, MOIBEP>KEHHBIX
AHTPOIIOTEHHON Harpy3Ke.

ITaBnonapckast 06sacTh, pacnojokKeHHas Ha ceBepo-BocToke KazaxcTaHna, nmeer 0oJblloe 3HAYCHUE B
TSDKEJION MPOMBIIIJICHHOCTH PECITyOIMKHY, YTO IPUBOAUT K MOBBIIIEHHOMY 3arpsI3HEHHUIO TOYBEI U aTMoc(ep-
Horo Bo3ayxa. CornacHo ganHeiM M.M. ['po3a, A.B. Epmuenko, B [laBnogapckoii o0mactu BEIOpachIBatoTCs
B aTMOC(epy OKHCh yTIIIepoaa, a30Ta, XJIopa, TOKCHYECKUE BELIECTBA, COJEPKALINECS B aBTOMOOUIIbHBIX BBI-
xyonax, meutb [4]. ITo manasiM Kasruapomera, ¢ 2000 mo 2005 rr. mo KaXAOMy W3 BEIIECTB HaOI0qaeTcs
NpeBbILICHNE TIPeIeIbHO-A0IYCTHMOM HOPMEI 110 5 pa3 [4]. B mocieanee Bpems HabmoaaeTcs mpeodpas3oBa-
HUE PAaCTUTEJIbHBIX COOOIIECTB BCJIECICTBHE AHTPOIIOTEHHOW HArpy3kH [5], W, Kak pe3yibTaT, Ha y4acTKax
BOJIN3M 3aBOOB NMPUCYTCTBYET 3PO3HSI U ACCTPYKTYPHU3aLsl IOYBEHHOTO MTOKpoBa [6]. IloaToMy MOHUTOPHHT
3KOJIOTMYECKOTO COCTOSHUS TEPPUTOPHUH, HAXOAAMIMXCS BOJTU3U TPOMBILUIEHHBIX TEPPUTOPUH, SIBIIIETCS He-
00XOINMBIM, TaK KaK MEJTKME MIICKOTTUTAOIIIE BEICTYIIAIOT B KAUeCTBE YHUBEPCAILHBIX OMOUHANKATOPOB [3].
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Jlo HacTosIIEero BpeMEHH B IUTEPAaType OTCYTCTBYET UCUEPIIBIBAIONIast HH(POpMaIus 00 OTHOCHTEILHBIX
MeToJlax ydJeTa, MIPUMEHUMBIX B KInMaTHdeckux ycnoBusix CeepHoro Kasaxcrana B pa3pes3e aHTpOIIOTCH-
HOTO BITHSIHUSL.

Lenp viccnenoBaHmsi — OICHUTD, KAKUE OTHOCUTENFHBIE METO/IBI yUeTa MEITKUX MIICKOTTUTAIOIX SIBIISI-
10Tcst Hanbosee 3 (HEeKTUBHBIMU B yCIIOBUSAX TEXHOTCHHOW Harpy3ku Ha teppuropuu CesepHoro Kasaxcrana
(1a mpumepe [laBmonapckoit odmactu).

Mamepuanst u memoowl

[MaBnonapckasi 06nacTh Mpe/ICTaBICHa pABHUHAMH Ha CEBEPO-BOCTOKE, C CAMBIMU BBICOKMMHU TOUYKAMH
1o 100-150 m Hag ypoBHEM Mopsi. IMeroTcst BoAHBIE pe3epByaphl, IPEACTABICHHBIE 03€PHBIMU KOTIOBAHAMH,
HEOOJIBIIMMU XOJIMaMH U TpuBaMu. KazaxcTaHCKU MEIIKOCOIIOYHUK 00pa3yeT Iro-3anaIHyio YacTh, IO THH-
Marolyrocs HaJl ypoBHeM Mopst ot 200 10 350 M. Ha teppuropuu obiactu nmpoTtekaet KpymHas peka UpTei,
HMEIOTCS COJICHBIE U MPECHBIE 03€pa, PACIOI0KEHHBIE IPEUMYIIIECTBEHHO B MoiiMe peku. 3uma B [laBnonap-
cKkoit obnactu xonomHas, 10 —48 °C Mopo3a. OTHUM U3 CaMBIX MOPO3HBIX MECSIIEB SIBIISICTCS THBAPH, CPEITHSS
teMriepatypa paBHa —13...—19 °C. Uronb 00BIYHO XKapKuH, 3aCYIIUIUBBINA, CPETHECYTOYHAS TEMIIEpaTypa Co-
craBisger okojio +20 °C teruta. CpenHss OTHOCUTEIbHAS BIAXKHOCTh BO3Ayxa paBHa 72—73 %. [Ipeobnanator
BETpa CO cpelHell ckopocThio 4—5 m/c [7].

B ycrnoBusix knuMaTHyeckoro u reorpagudeckoro pacronoxenus Ceseproro Kazaxcrana cpenu Beex
METOJIOB OTHOCUTENIFHOTO y4eTa MEIKUX MIIEKOMTUTAIOIINX HanOOIbIIee PacCIpOCTPAHEHNE TTOTYIHIIH CIIeTy-
IOLIKe: METOJ] y4eTa JaBUJIOK C MCIOJIb30BaHKeM JoBymek ['epo (umu Snaptraps) u METOA JTOBYMX KaHABOK,
WM B HEKOTOPBIX UCTOUYHHUKAX BCTPEYAETCs MOHATHE JIOBYMX LIMIMHAPOB M KOHYCOB. MeTo1 TOBYIIKO-THHUI
yale MCIONb3yeTcs B apealiaX ¢ mpeo0IajaHiueM pa3HbIX BUOB MBIIIEH, HATPUMEDP PHIKUX M Y3KOUEPEITHBIX
MOJICBOK, JUKYHI'APCKHX XOMSYKOB. MeTo/] IOBUMX LUJIMHAPOB MM KOHYCOB IeJieco00pa3eH MpH yueTe Mile-
KONUTAIOMINX, KOTOPBIE U3PEIKa YCTPauBalOT HOPbI, OOBIYHO 3TO MEJKUE MJIEKOMHUTAIOLINE, TAKUE KaK Mpel-
CTaBUTEIHN poaa MEIIIIOBKH B CEMECTBa 3eMIIepoeK.

[Ipu ucnonap30BaHNM YYETHBIX JIMHUH JIOBYIIIEK, BEICTPANBAIOTCS yUETHBIE IMHUH IPY TIOMOIIN TAaBUIIOK
YHCJICHHOCTBIO, KpaTHOM 25 (Hanpumep, 25, 50, 100). JaBunku pacrnonaratoTcst Ha paccTOssHUH He Oojee 1 M
OT HampaBJeHHs JUHUU. B npemenax xaxmoro 6MoTomna, B HallleM ciIydae paiioHa, IOJBEPKEHHOMY aHTPOTIO-
TEHHOMY 3arpsA3HCHUIO, TUHUH JIOBYIIICK PAcIioyiaraloT Ha pacCTOSHUM He MeHbIie yem 150-200 M mpyr oT
apyra. Yem HM)Ke YHCIICHHOCTB, TeM OOJblIe HeOOXOANMO YUETHBIX JTHHUN B OMOTOIE, C LEJbIO MONagaHus
0O0NBLIET0 KOJIMYECTBA MIICKONHUTAIOMINX. Y YeTHBIC IMHUN OXBATHIBAIOT OT 2 % n3yuyaemoii Tepputopuu. Paz-
Mep IUIAIIKY JIOBYIIKH 3aBHCHT OT pa3Mepa >KHBOTHOTO. B yCIOBHSAX pe3KO-KOHTHHEHTAIBHOTO KIIMMaTa
ynoOHeH HCToIb30BaTh JIOBYIIKH, H3TOTOBJICHHBIE U3 AEPEBSIHHON WM JI0PaIeBOil OCHOBBI. J{J1s1 METTKUX MIIe-
KONUTAIOMINX, PAaCIPOCTPaHEHHBIX B aHTPONOTreHHoH 30He [laBnonapckoit 061acTi, MOAXOIAT JaBUIIKU Pa3-
mepoM 6x13 cu. JIoByIIKH cHaOX)aroTCs MPUMaHKONH — KOpOUYKa Xj1eba, KycoueK IMeHOIIacTa Wik IOPOJIoHa,
CMOUYeHHbIE HepahUHIPOBAHHBIM PACTHTEIHHBIM MACIIOM.

Enunnneii ydera BeICTYnaeT JIMHUS JOBYIIEK, PACTIONIOXKEHHBIX ¢ HHTEepBajioM 5 M. B ycnosusx [lasio-
JapcKoii 001acTH BO3MOKHO MCTIONIb30BaHKE JIMHUM CBBILIE 25 JOBYyIIeK. [JaBUIKH BBICTABISIOTCA B OHOTON
BO BTOPOH TOJOBHHE JHA W TPOBEPAIOTCA paHO YTpoM. Uem paHbIle mpoM30HWaeT cOOp JKUBOTHBIX, TEM
0oJblIIe NIaHCOB POBECTH 0OJIee TOCTOBEPHOE HCCIIEI0BAHNE.

Opnnako B CeBepHoM Kazaxcrane yacTbl OCa Ky U 3aTSDKHBIC CHITbHBIE oAU, OcaiKu 3aTpyIHSIOT HC-
I0JIb30BaHME JTaBUIIOK. [IpiMaHKa MOXEeT HaMOKaTh M CPBIBATHCS C KPIOUKA, a MPH TOMaJaHUN KPYITHBIX Ka-
T1eJb BOZBI Ha TPAIMK JIOBYIIKH CpabaThIBaeT CITyCKOBOM MexaHU3M. [loaTtomy Hamboinee menecooOpa3HbIM
SIBIISIETCS JUIS1 JIOBJIM U y4eTa MEJKHX MIICKOTIMTAIOUX B paiionax [laBmogapckoii o0nacTu T0BYME KaHABKH
C UWINHIpaMH. BriepBple METOAWKY ydeTa UWIMHAPaMd JlenMBpOH M JaHHBINM CIOCOO HWCIOJIR30Basa
E.M. CuerupeBckas Ha TeppuTopun bamkupckoro 3anoBeaanka [8]. Ilo3gaee MeToMMKa UCIIOIB30BAIACH U
nopabatbiBajiach TaKUMHU HccieqoBaTensmu, kak [lormos u Haymos [9, 10].

[Ipu npumeHeHNN MeTo1a JIOBYMX KaHABOK JJI y4eTa U JIOBJIM MEJIKUX MJIEKOMUTAIONINX BBIKAIBIBAIOT
TpaHIIEI0 pa3MepoM B MMHY 50 M, OAMHAKOBOH TIIyOHMHON M MMPUHON 1Mo 25 cM. [[ist Kax 1o KaHaBKH T10-
HanoOuTcs 5 KoHycoB. JlnameTp paBeH mupuHe TpaHen — 25 cM. [lepBblil HUIMHIP WM KOHYC pacioiara-
eTcs B 5 M OT Havajia M KOoHIla TpaHueu U B 10 M apyr ot Apyra. Kpas HuinHApOB T0JKHBI TNIOTHO CONPUKA-
caThCs C 3eMIIel U He BBICTYTATh OT MIOBEPXHOCTH JHA TPaHIIEH. Ecy )KMBOTHBIX TNIAHUPYETCS BBITYyCKATh,
TO Ha JHE MWIMH/POB JIyHIlle BCETo MPOOMBATh OTBEPCTHS ISl CTOKA BOJIBI, TaK Kak B JeTHUH nepuof B [1as-
JIOAAapCKON 00JIACTH YacThl OCAIKH.
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VY4eTHbIC JIMHUU PACIIOarajuch OJIM3 KPYIHBIX MPOMBIILICHHBIX 3aB010B [laBnonapa: Kasaxcranckuii
anekTponm3Hbi 3aBon (KO3) u IlaBnomapckuit amomununessiii 3aBon (I1A3). biamke k ropomy HaxomuTcs
ITA3: 2 kM 0T ropoja K BOCTOKY, 3JIEKTPOJIU3HBIN 3aBOJ] HAXOJIUTCS Ha yJAJIeHUU 12 KM OT HAaceIeHHOTO
MyHKTa Ha 10ro-BocTok. MccnenoBanue npooawiau ¢ 2020 mo 2021 rr., moneBbie pabOTHl 3aHSUIN BECEHHE-
netnuit nepuoa. CornacHo C.B. Myxauesoii, FO.A. [laBbinoBoii (2016), 30HbI ObUIH MO/ICIICHB! HA UIMITAKTHYIO
(0,5-3 kM OT UCTOYHHKA TEXHOTEHHOW HAarpy3kn), 0ydepHyto (3—5 KM OT HCTOYHUKA TEXHOT€HHOW Harpy3KH),
¢donoBYyI0 (20—25 KM OT HCTOYHHKA TEXHOT€HHON Harpy3ku) [11].

Ha xaxxm0ii U3 Tpex 30H BHICTaBJLUIMCH IO JBE YUETHBIX NuHUHN ¢ gaBwikamu (U1, U2, U1, W12,
b1, 512, BJI1, bJI2, 1, ®/12, ®JI1, ®JI2) u BEIKANBIBAIKCE 1O JBE JJOBUNE KAHABKHU C IWIHMHIPAMH (CM.
puc.). Takum 00pa3oM, B TEXHOT€HHOW 30HE PACIIONIAraliuCh 6 YYETHBIX JIMHUN C JaBHIKaMHU U 6 TOBUMX Ka-
HaBOK.
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Hwmn. 30na — uMnakTHas 30Ha; byg. sona — OydepHas 30Ha; Pon. 30na — GoHOBas 30Ha
PucyHok. PacriosioskeHrne y9acTKOB OTJIOBOB MEJIKUX MIICKOTIMTAIOIINX HA TeppuTopuu [laBiiogapckoit ooactu

Ha Bcex Tpex rpymnmax y4acTKOB HaOJII04aa0Ch BHIPOBHEHHOCTD BHJIOBBIX XapaKTEPUCTUK CTEITHOTO pac-
TUTETHLHOTO 11apCTBa: JIIOIIEpHA ceprioBuaHas Medicago falcata, oBcsHaMIa Gopo3auaras Festuca valesiaca,
MIOJIBIHG aBCTPUICKast Artemisia austriaca, iecyanasi NOJbIHb Artemisia arenaria, porad necuansiii Cerato-
carpus arenarius, peDKUK noceBHolt Camelina sativa, munyuka Konroueruionnas Lappula spinocarpos, xo-
BBUTH-BOJIOCATHK Stipa capillata, nanmdatka niecuanast Potentilla arenaria, ckepna kpoBenbHas Crepis tecto-
rum, acTparail SUIKOIUTIONHBIN Astragalus testiculatus [12]. 3To cBUIETENbCTBYET 00 OAHOPOAHOCTH TUTAHUS
MJIEKOIUTAIOMINX — KOHCYMEHTOB IEPBOT'0 MOPSAKA Ha BCEX TPEX y4acTKax.

3a BecenHe-neTHU neproa 2021 1. psIoM ¢ HCTOYHIUKAMH SMUACCUH ObLT0 ocBoeHO 1200 KOHYCO-CyTOK
(40 mHeitx6 xaHaBOKXS KoHycoB) u 6000 maBunko-cyTok (40 mHEix6 muHUIX25 naBwinok). B koHTpOIBHON
30He ObUTO mMpopadoTano 200 konyco-cyTok u 1000 naBunko-cyTok. Beero 0110 oTinoBieHo 173 ocobu mite-
KOTIHUTAIOIIUX.

Peszynomamor u 0b6cyscoenue

IIo MEpe HpI/I6J'II/DK€HI/IH K 3aBOJaM OHOTOIEI XapaKTCpU3yrOTCA YMCHBIICHUCM I[peBeCHOI‘/'I PaCTUTCIILHO-
CTH, HAYUHAIOT npeo6nanaTL KYyCTapHHUKOBBIC (I)OpMI)I, KOTOPBIC MOCTCIICHHO CMEHAIOTCA TpaBaMU. Bce 310
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CKa3bIBaeTCsl HAa YHCIEHHOCTH MEJKHX MIIEKONMHUTAIOUIUX, MPOKUBAIOIIMX HAa TEXHOTEHHBIX TEPPUTOPHUSX.
CymMapHOe 00HIIie HCCIeayEeMbIX )KUBOTHBIX HIDKE ()OHOBOTO B 2 pa3a. CpaBHUTENILHBIN aHATN3 KOJINYECTBA

JKUBOTHBIX OTPAXKCHO B Ta6J'II/ILIG.

Tabnuma

KosnyecTBo, moiiMaHHBIX ;KHBOTHBIX HAa TPeX 30HaX, B 3aBUCHMOCTH OT YAAJ€HHOCTH
OT NPOMBILVICHHOI HArpy3ku (nmepepacyet Ha 100 naBuiako-cyTok U 100 koHyco-cyTOK)

Mecto oT0oBa

KonmdecTBo moMaHHBIX KHUBOTHBIX
ITpU TTIOMOIIH JIOBUMX KaHABOK

KomnaecTBo MoMMaHHBIX YKHBOTHBIX
MIPU OMOILX JABUJIOK

Mmmnaktras 3ona (MJI1, W2, U1, U]12)

3,25 xuB. /100 KOH.-CYT.

0/100 maB.-cyT.

bydepnas 3ona (bJI1, BJI2, B/11, B/12)

4,75 xwuB. /100 KOH.-CYT.

0,1 >xuB. /100 maB.-CyT.

®onosas 30Ha (DJI1, DJI2, D11, D/2)

7,25 xuB. /100 KOH.-CYT.

0,2 >xuB. /100 gaB.-cyT.

KonTponasnast 3ona (K, KJI)

12,75 xuB. /100 KOH.-CYT.

2,75 /100 gaB.-CcyT.

Bcero B TexHOreHHO# 30He ObUIO BBIJIOBICHO 67 ®HUBOTHBIX U 106 B KOHTPOJIBHON 30HE MPHU MOMOILIH
JIOBYMX KaHABOK M JaBUIIOK. B paspese crocoba yuera u 10Ba MUKpoMaMMannii Oosee 3 GeKTUBHBIM Ha BCEX
y4acTKax TEeXHOTEHHON 30HBI SBJSIETCS METOJ JIOBUMX KaHaBOK. B KOHTpoissHOM OGHOTOIE HEMHOTro Ooee
3(h(eKTUBHEIM OKa3ajCcs METOJ JaBWJIOK IPU MOMOINM JIOBYIIEK ['epo. B UMImakTHON 30HE METO| TaBUIIOK
okazajics Hed((EeKTUBHBIM, TaK KaK He ObUIO BBUIOBICHO HU OJHO XMBOTHOE. Ha 3TOM e yyacTke MeTon
KaHaBOK I10Ka3aJ 00J1ee BBICOKYIO Pe3yJIbTaTUBHOCTE: ObLIO CTpaBiieHO 13 rpei3yHOB (Rodentia) u HacCEKOMO-
snHBIX (Insectivora). B 0y¢epHoii 30He OBLIO OTIOBICHO 2 JKUBOTHBIX IIPY MOMOIIH JToBY1IeK ['epo u 19 muk-
poMaMManuii mpu noMoIny kaHaBok. Ha poHOBOM y4acTke pa3phIB Mex Iy METOIaMH y4eTa ObLT MaKCHMallb-
HBIM: 29 0co0ei IpH TOMOIIHY JIOBUYNX KOHYCOB U 4 0COOU TIPH IIOMOIIH JaBUJIOK.

[TokazaTeneMm oOMIHMS CITY>KHT KOJH4IecTBO ocobeil Ha 100 maBMIKO-CYTOK M KOHYCO-CYTOK. Bcero Ha
BCEX y4acTKax ObLIO BHUIOBIEHO 112 »KMBOTHBIX MPH MOMOIIIH JIOBYMX KaHaBOK. B nmepecuere Ha 100 koHYCO-
cyToK — 9,3 0cobu. B KOHTPOJIbHOM 30HE 3TOT MOKa3aTeb paBeH 1 xuBoTHOMY Ha 100 1aBUIKO-CYTOK.

CpaBHHMBasi KOJIMYECTBEHHBIN YJIOB 10 MecsIaM, ObLIO CIIEIaHO 3aKIYeHUe, 4T0 Hanbosee 3 dexTus-
HBIM MECSIIEM IS JIOBJIM MUKPOMMAaMAaJHii sBisieTcs uiob. J[o 50 % rogoBoro yinoBa >KMBOTHBIX MPHUIILIOCH
MMEHHO Ha 3TOT Mecsll. CIeayIoNMHU 110 TPOAYKTUBHOCTH y4eTa SBISIOTCS UIOHb M aBTyCT, MUHUMAIIEHOE
YKCII0 0c0o0eH OTIOBUIIM B Mae M CEHTSOpE.

CrnenyeT OTMETUTh, YTO B TEXHOT'CHHOHN 30HE JIOMUHHPOBAJM JIBa BUAA TPHI3YHOB (Rodentia): y3kode-
penHas nosieBka (Microtus gregalis, Pallas) u crennas mpimoBka (Sicista subtilis Pallas, 1773). 91o 00ycnos-
JIEHO BBICOKMMH aJJAITUBHBIMH CIIOCOOHOCTSAMH 1 HKOJIOTUIECKON THOKOCTHIO JAHHBIX BUI0B. B KOHTpOIBHON
30He Tpeobiamany HacekoMmosinHble ([nsectivora). IloBceMeCTHO BCTpedalnch OOBIKHOBEHHas Oypo3yOka
(Sorex araneus L., 1758), manas 0yposyoka (S. minutusL., 1766) u TyHnpsiHast 6ypo3yoxka (S. tundrensis Mer-
riam, 1900). [lanHoe siBICHHE OOBSICHICTCS HATUIHEM pa3HOOOPa3HBIX MECT OOMTAHMS I HACEKOMOSTHBIX
’KHBOTHBIX BIIAJIM OT aHTPOIIOTEHHOW HArpy3KkH, 0oJiee MUPOKOH KOPMOBOH 0a30if IO CpaBHEHHIO C UMITAKT-
HbIME 30HaMu. [Ipeo0iiaganre KOHCYMEHTOB 00Jiee BEICOKOTO MOPSIKA Ha KOHTPOJIBHBIX TEPPUTOPHUSIX MOKET
TOBOPHTH O MPEO0IaaHuU KJIMMAaKCHOTO COOOIIECTBA BJAJIM OT TEXHOTEHHBIX 30H.

Menkue MIEKOTIMTAIONINE, TAKHE KaK y3KOUepeHas MMoJieBKa, CTEIHAsI MBIIIOBKA, [PKYHTapCKUI XOMsI-
YOK, ITOBCEMECTHO BCTPEUArOTC Ha ypOaHUCTHUECKUX paiioHax [laBnogapckoit oomactu. Umeercs koppens-
[IMOHHAS 3aBUCUMOCTh MEXKJy TEXHOTCHHON Harpy3Koil Ha MCCIeIyeMON TePPUTOPUH U KOJUYCCTBEHHBIMU
XapaKTepPUCTUKaM{ BUAOB PAa3HBIX MOMYJIIIMNA MENKHX MIIEKONUTaomuX. Habmoganocs yMeHbIIIeHHE BUIO-
BOTO COCTaBa MO Mepe MPUOIMKEHHS K UCTOYHHKY 3MHccHU. [IpucyTcTByeT TOMHHAPOBAaHWE OIHOTO WU
JIBYX BUJIOB PSAZOM C KPYIHBIM MTPOMBIIUICHHBIM TpeANpusTHeM. BruaoBoe pazHooOpasue MmoCTeeHHO BOC-
CTaHaBIIMBAETCS MO0 MEPE OTJAIICHHOCTH OT 3aBOJIOB. Ha cocTaB U CTPpYKTypy JOMUHHPOBAHUS TOTO WJIH HHOTO
BH[Ia, TOMIMO TEXHOT€HHON Harpy3KW, BIHSIOT U JaHAmAa(THO-reorpaduIeckre 0COOEHHOCTH MECTHOCTH,
YTO CHIIKAET BUJIOBYHO BHIPOBHECHHOCTD.

3axniouenue

[IpoBens nosesble pabOTEHI 0 JIOBY U yYETY MEJIKUX MIIEKONUTAIOIIMX B TEXHOI€HHOH 30He CeBepHOro
Kazaxcrana, ObUIO BBIABUHYTO HECKOJBKO BBIBOAOB. ECny y4nuTHIBaTH CyMMapHOE KOJIMYECTBO MOWMAaHHBIX
YKUBOTHBIX MPH MIOMOIIN JTaBHJIOK WIIM KaHABOK, TO OoJiee 3PPEKTUBHBIM SIBISICTCS METOJ JIOBUUX KaHABOK.
Ha nepecuer 100 KkoHYCO-CYTOK TIOKa3aTenh OOMINS OKa3aycs BhIIIE B 9 pa3, 4eM IpHu UCTIOIH30BAHUN JaBH-
nok Ha 100 maBmiko-cyTok. OmHAKO [UIS TONyYeHHUs OoJee IONHOW KapTHHBI BHUIOBOTO COCTaBa B
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TEXHOTCHHOW 30He Hamboisee d(H(HEeKTUBHBIM SIBISETCS MCIOJNB30BaHHE 000MX MeToAoB yyera. CoriiacHO
H.A. lllumanosy, FO.H. JluteuroBy, b.U. llledTens, MeTox ydera 3eMiiepoeKk MpH MOMOIIH JaBUIOK HEd(]-
(eKTUBEH, TaKk KaK OHH IUIOXO MOMAJA0TCs B JIOBYIIKU, U PE3yJbTaT HE MPENOCTaBISET MOJHOTY KapTHHBI
YHCJICHHOCTH )UBOTHBIX B apeaie oouranus [3]. B uccnenoBanmu ObUTO BBIIOBIEHO HEOOIBIIOE KOTUIECTBO
O0ypo3yOok (Sorex) mpu MOMOIIH JIOBYMX KAaHABOK Ha TEXHOTEHHBIX YYACTKaX M Ha KOHTPOJBHBIX 30HAX HPHU
ITOMOILY JaBUJIOK M KOHYCOB. DTO TOBOPHT O TOM, YTO B OMOTOMNAX C MEHBIINM KOJIMYECTBOM HACEKOMOSTHBIX
Oonee pe3yIbTaTUBHO OyAeT codeTaTh ABa crocoda ydeTra. YTo KacaeTcst OLEHKH BHIOBOTO COCTaBa M YUC-
JIEHHOCTH T'PHI3yHOB, TO IMPAKTUYHO HCIIONB30BaTh 00a CPEACTBA yUeTa MEIKUX MIEKOIHUTAIOIINX.

Taxum oOpa3om, Hauboee MOJHOLEHHBIE Pe3yIbTaThl IO YYeTy MUKPOMaMMaJIiii B TEXHOTEHHOW 30HE
MO>KHO IMOJYYHTh MIPU UCIIOJIb30BAaHUU JIOBUMX KaHaBOK. OHAKO JIOBYME KAaHABKH UMEIOT PAJ HEOCTATKOB,
HarOOJBIIUM U3 KOTOPBIX SBISETCS TPYJAOEMKOCTh M KPOTIOTJIMBOCTH IMOATOTOBKH K MCCIIEJOBAHUIO.
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A.H. 3akanosa, H.T. Epxaunos, }O.H. JIutBunos, 3.M. Ceprazunosa

TexHoreHai syKkTeMe xKaFAaiibIHIA YCAK CYT KOPEKTUIeP/i ecenke aayabIH
CAJIBICTBIPMAJIBI JMiCTEPiHIH THIMIIIITIH OaFraaay

Cangapasl ecenke ajy oicTepi aOCOMIOTTI JKOHE calbICThIpManbl Oojbin GemiHeni. Makamaza ycak cyT
KOPEKTiIepi aysiay/blH CalbICTRIPMaIbl SAICTEePiHiH THIMALTIriHIH GaFanaybl Oepinren. AH aynay MeH iIMeK
TYPIHZAET1 TY3aK KYpY OHICTEpiHIH KOMETIH ecelKe ajly Typajbl TCOPHSUIBIK >KOHE NMPAKTUKANBIK aKmapar
KuHaKTanrad. Makanana ['epo Ty3akTapbl MeH Ty3aK HWIHHAPIIEPIH KOJAaHyAbIH 9J[iICHAMAJIBIK acIeKTiIepi
’KSHE KYpT KOHTHHEHTAIIB/IBI KJIMMAT IEH MHKPOMaMMalsUIap/IbIH Jlajla aiMarbIHa eCeIKe aTy IbIH €Ki 9iCiH
KOJIIaHy HOTHKENIEPiHiH CalbICThIpMaIsl Oaraaysl KenTipiareH. XKep ycTi Xxopransuiap jKaHyapiiap/ibl ecerke
TYJBIH CaJIBICTBIPMANIBI 9iCTepiH KoJiaHy OOWBIHINA yChIHBICTap aifTeurraH. 3eprrey 2020-2021 xbuimap
apanbirbiHza [TaBiaonap OONBICHIHBIH ayMaFbIH/Ia TEXHOTCH/IK )KYKTEMEC] JKOFaphbl ayjaHIapia *KoHe KaKbIH
Kajajgap MeH 3aybiTTapiadH 100 KM KaIIbIKTBIKTa OpHalacKaH ayMakTa JKyprisiireH. AH aynay omiciH
KOJIZIAHFaH Ke3Jle YCTalFaH TYpJEpHiH alyaH TYPJIUITi jKOHE OJapAblH CaHBl UIMEK TYPIHIETi Ty3aK KYpy
dmiciMeH cabIcThIpran/a kerl. Ecernke airy omicTepiH KOIJaHyIbIH yaKbITIIa CHIIATTaMalapbl KApacThIPbUIFaH:
OakpUIAyJIbIH IIETi KOKTeM-)Ka3 ME3TUTiHAe OalikaiFaH, aram alTKaHJa MaMbIpjiaH TaMbI3Fa JIeHiH
CYTKOPEKTIIEP/iH CaHBIH €CENKe adyAblH €Ki ofici. Ipi enai MeKeHAeplieH ajbic OpHANAaCKaH OWOTONTap
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OHEPKACINTIK 3ayBITTApAbIH JKAHBIHAAFBl TIPLIUIIK €Ty OpPTAacChIMEH CalBICTBIpFaHAa TYpJEpHiH alyaH
Typaiiirine ue. [1aBnomap oONBICEIHBIH ayMaFbIHAA 1IMEK TYPIHIETI TY3aK KYpy 9IiCIMEH CaJbICTBIPFaHIA aH
ayJay 9JiCTepiH MaiganaHyblH apTHIKIIBUIBIFGI OC/TIICHI eH.

Kinm ceoep: ecemke any 9fici, Ty3aK-Ti30eKTep, i7IMEK TypiHAETi TY3aK, [ epo Ty3arbl, aH aynay oiicTepi, ycak
CYTKOPEKTiJIep, TEXHOT€HIIK KYKTEeMe, TYPJIiK KypaMm.

A.N. Zakanova, N.T. Yerzhanov, Yu.N. Litvinov, Z.M. Sergazinova

Assessment of the effectiveness of relative accounting methods for micromammals
under the conditions of anthropogenic impact of northern Kazakhstan

Accounting methods for the number of organisms are divided into absolute and relative. The article provides a
comparative assessment of the relative methods for small mammals catching. There is theoretical and practical
information on the method of accounting using crushers and the method of trapping grooves in the article. The
article presents the methodological aspects of using Gero traps and trapping cylinders and a comparative as-
sessment of the results of using two methods of accounting in a sharply continental climate and steppe habitat
of micromammals. Recommendations are given on the use of relative methods of accounting for terrestrial
chordates. The study continued throughout 2020, 2021 on the territory of the Pavlodar region in areas with an
increased anthropogenic impact and the territory located 100 km from the nearest cities and factories. When
using the trap method, there is a wide variety of species caught and there are more of them compared to the
crusher method. The temporal characteristics of the use of accounting methods are considered: the peak of
indicators is observed in the spring-summer period, namely from May to August in both methods of accounting
for the number of mammals. Biotopes located far from large settlements have higher species diversity in com-
parison with the habitat near industrial plants. On the territory of the Pavlodar region, the advantage of using
the method of trapping grooves was established in comparison with the method of crushers when taking into
account small mammals.

Keywords: accounting method, trap lines, crushers, Gero traps, trapping grooves, small mammals, anthropo-
genic impact, species composition.
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The effect of pre-sowing treatment of seeds with molybdenum and boron
on the yield of Zhansaya soybean in the conditions of the Almaty region

The expansion of the planting acreage and increasing the productivity of such crops as soybeans are a priority
trend of the agro-industrial complex of Kazakhstan. In the field of biological safety, there are two ways to solve
the problem of increasing the yield: selection-genetic and technological. Using new technologies is the leading
approach to develop and provide optimal conditions for the full realization of their genetic potential. Managing
the growing season of new varieties of plants through the use of scientifically based crop rotation, as well as
using micro-fertilizers and growth stimulants, allows achieving the highest profitability of crop production.
Undoubtedly, there is the fact of correlation dependence between the development of cell bacteria and the
intensity of photosynthesis. There have been studied the effect of pre-sowing treatment of soybean seeds with
solutions of Mo and Co microelements on productivity. All the types of treatment have had a positive effect on
productivity. Even the introduction of microelements without inoculation increased the yield in comparison
with the control by 2.3 kg/ha. The biggest deviation from the control was given by the joint treatment of seeds
with nitrogen-fixing bacteria and microelements: 8.4 centers/ha. The quality indicators (protein and fat content)
were only slightly affected by the types of treatment. When treated only with a nitrogen-fixing drug and its
combined use with microelements, the amount of protein in the seeds increased by 0.6 and 0.7 %, respectively,
compared with the control.

Keywords: soybeans, microelements, molybdenum, boron, characteristics of productivity, crop yield.

Introduction

One of the priority aspects of developing the agro-industrial complex of Kazakhstan is the fodder base.
A significant place is occupied with such a high-protein and oilseed crop as soybean. The sown area is increas-
ing not only in the countries-leaders by its production but also in our country. Over the past 10 years, the area
of soybean cultivation in the Republic was increased 2.5 times — from 53 thousand hectares in 2008 to 138.9
thousand hectares in 2019. Most part of the area is occupied by irrigated lands of the Almaty region (up to
90 %) [1].

The average crop yield in our country is 21,22 kg/ha. Thus, there is a growing need to increase the yield
of this crop on a production scale, since in the experimental and demonstration plots it reaches 40—45 centers/ha
with traditional irrigation, and up to 60—65 centers/ha after using drip irrigation.

In the field of biological safety, there are two ways to solve the problem of increasing productivity: i) se-
lection-genetic; and ii) technological. In the process of selection-genetic work, new varieties were developed
with potentially high biological and economic productivity, resistant to stress factors [2]. New technologies
play the leading role in forming and ensuring the optimal conditions for the full realization of their genetic
potential.

Managing the vegetation of new breeds of plants includes using micronutrient fertilizers and growth stim-
ulants to allow achieving the highest profitability of crop production [3].

With “successful nitrogen fixation” soybeans can accumulate up to 400 kg/ha of nitrogen, although the
most part is used by the plant itself. However, according to various investigators, after harvesting soybeans,
60 to 150 kg of nitrogen remains in the soil for subsequent crops in the composition of nodules, root and crop
residues. The fact that trace elements have if not a direct but an indirect effect on nitrogen fixation is written
in any textbook on plant physiology. Some of them are, for example, a part of nitrogen-fixing enzymes, while
others form conditions for strengthening the processes.

There is a correlation between the development of nodule bacteria and the intensity of photosynthesis, in
particular, the synthesis and transport of sugars. This is due to the fact that nitrogen-fixing microorganisms
need a sufficient supply of sugars and other carbohydrates. Magnesium, manganese, copper, iron contribute to
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the enhancement of photosynthesis and, therefore, the accumulation of carbohydrates and boron enhances the
movement of sugars from the leaves to the root system. Moreover, numerous experiments of both domestic
and foreign researchers indicate that the combined use of molybdenum and boron gives a better result than
their separate use.

Cobalt in turn increases the content of hemoglobin in nodules, the content of which determines the inten-
sity of their respiration. In the presence of cobalt, the nitrogen fixation process is active. At the early stages of
plant development, molybdenum can promote the growth of the root system, accelerate and stimulate the de-
velopment of the nodule bacteria activity [4].

Soybeans, like other legumes, have an increased yield of boron and molybdenum [5]. In this regard,
scientists face the task of improving and optimizing methods of using micronutrient fertilizers in soybean
cultivation. The analysis of scientific literature shows that in terms of the possibility of increasing crop yields
through the use of foliar dressing when growing grain legumes, soybean has been most studied [6]. It was
established that the dosages recommended in the scientific literature are not optimal and require adjustment [7].

Introducing boron and other microelements must be carried out on acidic (pH <5.5) and alkaline
(pH > 7.5) soils through their complicated availability to plants. Boron plays an important role in cell division
and cell wall formation, so it is important throughout the growing season. It affects the number of flowers and
fruits, ensures seed ripening.

The nitrogenous enzyme involved in the nitrogenification process also contains molybdenum. Soybean
responds well to fertilization with molybdenum. Traditionally, it is used for pre-sowing seed treatment (for
1 centner of soybean seeds 30—50 g of molybdenum-acid ammonium (50 % Mo). With foliar dressing during
the budding period—the beginning of flowering, the application rate is up to 200 g/ha. Cobalt is directly in-
volved in the processes of nitrogen assimilation from the air since it is concentrated in the very nodules, where
it promotes the reproduction of nodule bacteria. It is used for foliar feeding and introducing directly into the
soil [8, 9].

It is possible to enrich soybean seeds to the required concentration both by foliar application and by seed
treatment. Yu.N. Kazachkov’s study [10] showed that in cases of using increased doses of molybdenum (50
and more g/ha), the coefficient of its assimilation was higher when wetting seeds and after spraying of plants.

It was noted that the use of molybdenum by the method of wetting seeds was not always effective. For
example, in one of the experiments carried out by Yu.N. Kazachkov on meadow chernozem soil, the use of
molybdenum in a dry year by wetting seeds with the dose of 100 g/ha, reduced the crop yield of soybean grain
on 2—6 centner/ha [10]. In the Far East in recent years the high efficiency of sulfur and molybdenum fertilizers
was noted in the cultivation of soybeans. The treatment of soybean seeds with molybdenum was considered a
mandatory method in the existing zonal farming systems.

The minimum dose of molybdenum fertilizers for applying on wetting seeds is 50 g/ha, and for plant
spraying — 200 g/ha. Preliminary enrichment of soybean seeds with molybdenum allows avoiding its antag-
onism with sulfur when fertilizers containing these elements are applied together and achieving an additional
increase in the crop yield of soybean grain. The content of molybdenum in seeds, as shown in our long-term
observations, was the most objective and the most acceptable diagnostic indicator of the need for soybean
crops in molybdenum fertilizers [11].

Experimental

In our studies, we used the best soybean variety Zhansaya approved for production in the Almaty region.
The originator of variety is the Kazakh Research Institute of Agriculture and Plant Growing. Zhansaya belongs
to the group of mid-ripening, the growing season in the Almaty region is 125-127 days. The plant height is
95-105 cm, the growth type is determinant. The mass of 1000 seeds is 165—170 g. The average yield is 4.5—
4.7 tons/ha; the protein content in the grain is 40, 41 %; the oil content is 19 %. The variety has been approved
for use in the Almaty region since the 2012 year.

The studies were carried out in 2019 at the field stations of the Kazakh Research Institute of Agriculture
and Plant Growing, which is located in the Almaty region at the altitude of 740 meters above sea level, N 43°15",
E 76°54'. The zone is characterized by continental climatic conditions: mild and cool winters, cold springs, hot
and dry summers, warm and dry autumns. The average duration of the frost-free period is 170—180 days with
temperature fluctuations. However, the often recurring late spring and early autumn frosts often reduce the frost-
free period to 140—150 days, which leads to frost damage in late-ripening soybean breeds.

Summer thermal resources in the region are high. The average sum of positive temperatures is 3500—
4000°. This thermal model allows growing a lot of heat-loving crops here, including soybeans.
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The distribution of atmospheric precipitation in the dry steppe zone is not the same. So, according to the
meteorological station, the average long-term amount of atmospheric precipitation is 414.6 mm with the fol-
lowing distribution over the seasons: in winter 70.8 mm; in spring 166.9 mm; in summer 101.8 mm and in
autumn 75.1 mm. In summer, the main amount of precipitation falls in June and is 53.9 mm.

The soil cover is represented by light chestnut, loamy, less often sandy loam soils.

According to the data of the Kazakh Research Institute of Agriculture and Plant Growing meteorological
station, the meteorological conditions of the research period in 2019 in the research area significantly differed
from the average long-term values. The temperature background from May to October was higher than the
average long-term indicators by 0.5-3.2 °C (Tab. 1). High temperatures, both day and night, led to air droughts
during the reproductive periods of soybeans.

Table 1
Average monthly air temperature and precipitation in the vegetation period, 2019
Temperature, °C Precipitation, mm
Month average oy average oy
actual 1 deviation actual deviation
ong-term long-term

April +12.4 +10.4 +2.0 183.0 56.5 +126.5
May +16.9 +16.4 +0.5 39.3 61.6 —22.3
June +22.3 +21.2 +1.1 72.7 53.9 +18.8
July +26.9 +24.1 +2.8 25.7 26.6 -0.9
August +24.9 +22.1 +2.8 67.7 21.3 +46.4
September +18.5 +16.0 +2.5 67.2 15.9 +51.3
October +11.5 +8.3 +3.2 44.7 29.1 +15.6

The excess of the average annual precipitation in April by 3.5 times had a favorable effect on the moisture
recharge and subsequent seedlings. May, June, July, and the first half of August were characterized by an
unstable distribution of precipitation.

Pre-sowing treatment of seed materials. Two weeks before sowing, the soybean seeds were treated with
a solution of ammonium molybdenum acid (in doze 40 g/100 kg of seeds, 4 L of water) and cobalt (II) sulfate
(in doze 4 g/100 kg of seeds, 7 L of water). Before sowing, the seeds were treated with a preparation containing
Histick nitrogen-fixing bacteria (in doze 400 g/100 kg of seeds).

The experiment is based on the following scheme:

1) control — without treatment;

ii) 1% experiment: seed treatment with Mo and Co;

ii1) 2" experiment: seed treatment with Histick;

iv) 3" experiment: seed treatment with Histick; Mo and Co.

Sowing was carried out on May 1. The accounting plot was 25 square meters, the seeding rate was 500
thousand seeds/ha, row spacing was 30 cm, seeding depth was 4 cm; randomized seeding was in triplicate.

All agrotechnological measures to prepare for sowing, watering, loosening row spacing, destroying
weeds, harvesting were conducted according to the methodology of B.A. Dospekhov [12] and the method of
State Breed Testing of agricultural crops [13]. Gravity vegetation irrigation on the irrigated plot was carried
out three times on June 25, July 15, and August 7 with an irrigation rate of 1200 (m*/ha).

Phenological observations of the main phases of development were as follows: sowing, seedlings (VE),
the appearance of the trigeminal leaf (V1), flowering (R2), bean formation (R4), the filling of beans (R6),
ripening (R8) [14].

Statistical data processing was performed in the software environment R version 3.6.1 (2019-07-05)
“Action of the Toes”). A two-sample Welch’s t-test from the built-in package {stats} was carried out.

Results and Discussion

Studying the phenological phases of development did not reveal the effect of pre-sowing treatment on
their duration. Regardless of the pre-sowing treatment and without treatment, the phenological phases of de-
velopment proceeded synchronously, and the growing season in all variants was 127 days (Tab. 2).
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Table 2
Phenological phases of developing the Zhansaya soybean breed depending
on the pre-sowing seed treatment (2019)
. . Seeding . . Bean Bean .
Experiment option down Seedlings Flowering formation filling Ripening
Control without treatment 1.05 13.05 10.06 28.07 25.08 17.09
Mo + Co 1.05 13.05 10.06 28.07 25.08 17.09
Histick 1.05 13.05 10.06 28.07 25.08 17.09
Histick + Mo+ Co 1.05 13.05 10.06 28.07 25.08 17.09

The productivity traits reflect the picture of productivity determined by a positive correlation with each
of them. The main indicators of productivity in soybeans are considered to be the height, the number of side
branches, the number of productive nodes, the number of beans per plant, the weight of seeds per plant, the
weight of 1000 seeds.

In the analysis of productivity, the effect of pre-sowing treatment with microelements on the elements of
soybean productivity was revealed (Tab. 3).

Table 3

Productivity traits of the Zhansya soybean breed depending on pre-sowing seed treatment (2019)

. Height of the | Number of | Number of | Number of | Weight of .
. . Height, . Weight of
Experiment option lower beans at- | branches, | productive | beans per [the seeds per
cm 1000 seeds
tachment, cm pcs nodes, pcs | plant, pcs plant, g
Control without treat-| ¢ 5.5 1.6 15.7 37.0 262 165
ment
Mo + Co 67.8 6.7 2.3 20.8 56.7 27.3 159
Histick 67.9 5.3 1.9 18.5 59.4 38.1 165
Histick + Mo+ Co 67.7 5.8 2.1 21.1 65.2 44.1 165

It is interesting to note that all the types of treatment did not affect the plant growth and the attachment
height of the lower beans. That is, in general, the architectonics of the plant was preserved. Seed treatment had
a great effect on increasing the flower setting, which was reflected in increasing the number of beans per plant
from 37.0 without treatment to 65.2 pieces when treated with Histick preparation and microelements. Without
increasing the mass of 1000 seeds for all the types of treatment, the mass of seeds per plant increased due to
increasing the total number of seeds. The greatest difference in comparison with the control was shown in the
experiment with joint treatment with a nitrogen-fixing drug and microelements.

When analyzing productivity, the effect of pre-sowing treatment with microelements on the crop yield of
soybeans was also revealed (Tab. 4). All the types of treatment had a positive impact on the yield. Even the
introduction of microelements without inoculation increased the yield by 2.3 kg/ha in comparison with the
control.

Table 4
Crop yield and quality of the Zhansaya soybean breed with different types of treatment (2019)

Bulk yield from the plot, kg . Deviation .
. . Crop yield, Protein, Fat,
Experiment option | 1 repeata- | 2 repeata- | 3 repeata- avera o/ha from the con- o o
bility bility bility verage trol, c/ha ° °
Control without 8.7 7.9 8.5 8.4 34.9 0.0 391 | 227
treatment
Mo+ Co 7.0 9.1 10.7 8.9 37.2 +2.3 38.7 22.6
Histick 9.7 9.9 9.5 9.7 40.4 +5.5 39.7 22.0
Histick + Mo+ Co 10.0 10.0 11.2 10.4 433 +8.4 39.8 22.2
HCP 1,5

The largest deviation from the control was given by the joint treatment of seeds with nitrogen-fixing
bacteria and microelements: 8.4 c/ha.
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The quality indicators (protein and fat content) were slightly affected by the types of treatment. When
treated only with a nitrogen-fixing drug and its combined use with microelements, the amount of protein in
the seeds increased by 0.6 and 0.7 %, respectively, compared with the control.

Conclusions

Expansion of the cultivated areas and the increase in the productivity of such a crop as soybean are a
priority aspect of the agro-industrial complex of Kazakhstan. Pre-sowing of soybean seeds with solutions of
microelements Mo and Co had a positive effect on the crop yield. Since these elements are involved in nitrogen
fixation, the largest deviation from the control (8.4 centners/ha) was given by the joint treatment of seeds with
nitrogen-fixing bacteria (Histick) and microelements. The crop yield increased due to the increase in the num-
ber of beans and seeds per plant. However, they all are united by the same properties: stimulating the growth
and development of plants, increasing field germination, resistance to pests, diseases, and unfavorable envi-
ronmental factors.
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I'.K. Ka6su16ekoBa, C.B. JIlunopenko, A.M. O0yranuena,
M.C. Kynaiibeprenos, 3.A. OniKyI0B

AJMAaTBI 00JIBICHI KAFAANBIHAA TYKbIMAAPAbLI MOJHOAEHMEH KIHEe 00pMeEH cedy
aNAbIHAAFBI OHAeYaiH ZKaHcasi cosiCbIHBIH OHIMTITIHE Jcepi

Eric ankanTapblH KEHEHTY *oHE COA TOpi3li AAaKbULABIH OHIMIUIIriH apTTelpy KazakcTaHHBIH arpoeHep-
KOCINTIK KelIeHIHIH 0ackiM OarbIThl OOJNBIN TaOBUTAABl. BHOMOTHANBIK Kayilci3lmik cajgachlHAa ©HIMAUTIKTI
apTTHIPY MOCENeNepiH HICUIyAiH €Ki JKOJbl 0ap — CeNeKIHUSAIBIK—TCHETHKAIBIK KOHE TeXHOJIOTHSIIBIK. JKaHa
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TEXHOJIOTHSIAP OJapABbIH I'EHETUKAJBIK 9JICYCSTiH TOJBIK ICKE achIpy YILIH OHTAMJIbI XKaFaainap/sl xacayaa
JKOHE KaMTaMachl3 €TyZe JKeTEKIIl OpbIHFa He. OCIMIIKTIH *aHA COPTHIHBIH OCIM JKETLTy KEe3€HiH FBUIBIMU
HETI3JENTeH  aybICmalibl  ericti  maiijanaHy apKpUIbl, COHIOAal-aKk, MHKPOTHIHAWTKBILITAD MEH ecy
CTUMYJIITOpPJIAPBIHBIH KOMeETiMeH Oackapy ©CiMIIK MapyallbUIbIFBIHBIH JKOFaphl PEHTA0eNbALTIrIHE KOJ
KETKi3yre MyMKiHIIK Oepei. OabeTTe, TyiiHal OakTepusiapbH 1aMybl MEH (POTOCHHTE3/[IH KAPKBIH ABLTBIFBI
apachIHAAFbl KOPPEISIHSIIBIK TOYeIALTIK (akTiciHiH 60mysl co3ci3. Cost TYKbIMBIH ceOy anabiHna Mo xone Co
MHKPOAJIEMEHTTEPI epiTiHAIIepIMEH OHIeY apKbUIbl OHBIH OHIMLTITIHE acepi 3epTTenreH. OHIeyIiH 6apibIK
Typiepi eHIMIUTIKKe OH ocep erTi. TinTi, MHHOKYJALIMACHI3 MHKPOIJIEMEHTTEPHl €Hri3y OakpLiayMeH
CaANIBICTBIPFaHAA OHIMAUTIKTI 2,3 Kr/ra apTTHIpAbl. bakputaymarbsl €H YJIKEH aybITKy — TYKBIMAApIBl a30T
JKUHAKTayIIbl OaKTepusuiapbl MeH 8,4 Kr/ra MHKpOAIJIIEMEHTTEepiMeH OipieckeH eHaey OaphIChIHIA Oepii.
OHJiey camanblK KepceTKimTepre (aKybsl3aap MeH MaiiapAblH KypaMbIHa) a3 acep eTTi. Tek a30TThl OeKiTeTiH
npenapaTiieH OHJeY >KOHE OHBI MHUKPOIJIEMEHTTepMEH OipiKTipill KoijaHy Ke3iHAe TYKbIMAApIarbl aKybl3
MeJIiepi 6akblIayMeH cabIcThiprania rana 0,6 xone 0,7 %-ra apTThI.

Kinm ce30ep: cosi, MUKPOSJIEMEHTTEP, OHIMIUIIKTIH CHIATTaMachl, aybUl IIAPYallbUIbIK JaKbUIIapBIHBIH
LIBIFBIMIBUIBIFEI.

I' K. Ka6su16ekoBa, C.B. lunopenko, A.1. AGyranuesa,
M.C. Kynaiibeprenosn, 3.A. AJMKyJIOB

Bausinue npeamnoceBHoil 00padoTKU ceMsIH MOJINOIeHOM B GOpOM
Ha Ypo:KaiiHOCTH coun 7KaHcasi B yCJI0BUAX AJIMATHHCKOM 00J1acTH

Pacmmpenre MOCEBHBIX IUIOMIAJCH M yBEIWYEHHE MPOAYKTUBHOCTH TAaKOM KyJBTYpPBI, KaK COS SIBIISICTCS
MPUOPUTETHHIM HAIMPABJICHUEM arpoIPOMBIIUIEHHOr0 Komiutekca Kaszaxcrana. B o6macti GuOnOrHyeckoit
6€30MaCHOCTH CYyMIECTBYET [BA IyTH PEIICHUS MPOOJIEMbl MOBBINICHHUS YPOXKAUHOCTH — CEJIEKIHOHHO-
TCHETUYECKUN W TEXHOJOTHYeCcKhil. HOBBIM TEXHOJOTHSM MPUHAUICKUT BEAyllee MECTO B CO3IHUH U
o0ecrieYeHNH ONITUMAITBHBIX YCIOBHUH IS ITOJHOM peann3aiyi UX TeHETHIECKOTO MOTCHIHANA. Y IIpaBIeHIE
BereTalyeil pacTeHuil HOBBIX COPTOB ITyTEM HCIIOIb30BaHUs HAYYHO 0OOCHOBAHHOTO CEBOOOOPOTA, a TAKKE C
MOMOIIBI0 MHKPOYAOOPEHUH M CTHMYJISITOPOB POCTa MO3BOJSIET TOOWUTHCS BBICOKOM pPEHTaOSIbHOCTH
pactenueBoacTBa. HecOMHEHHBIM sBIsieTCsl (PakT KOPPEIALMOHHON 3aBUCHMOCTH MEXIY pa3BUTHEM
KITyOSHBKOBBIX OaKTepHii U MHTEHCHBHOCTBHIO (hoTOCHHTe3a. VI3ydeHOo BIMsSHHE MPEANOCeBHONH 00pabOTKU
CEeMsIH COM PacTBOpaMu MHUKposieMeHToB Mo u Co Ha ee ypoxaifHocTh. Bce BUIBI 00pabOTOK OKazain
MOJIOKUTENTbHOE BIHMSHKUE HA YPOXKAWHOCTH. Jlake BHECCHHE MHUKPOIJIEMEHTOB 0€3 MHHOKYILIIMU MOBBICHIIO
YPOKaHOCTh 10 CpPaBHEHHIO ¢ KOHTpojeM Ha 2,3 1y/ra. Camoe OOJbBIIOE OTKIOHEHHE OT KOHTPOJS Jana
coBMecTHasi 00paboTKa CeMsiH a30T()UKCUPYIOMMMH OakTepusiMH W MHUKpodinementaMu — 8.4 1/ra. Ha
Ka4eCTBEHHBIC TIOKa3aTelH (CoepikaHue OEIKOB U KUPOB) BUIBI 00pabOTOK MOBIUSITN HE3HAUUTEIbHO. [Ipu
00paboTKe TOJBKO a30T()UKCHUPYIOIIAM IMperapaToM U KOMOWHHPOBAaHHOM MPHMEHEHHH €ro ¢
MHUKpPO3JIEeMEHTaMH KOJIM4ecTBO Oenka B ceMeHax yBenumuuBasock Ha 0,6 u 0,7 %, COOTBETCTBEHHO, IIO
CPaBHEHHUIO C KOHTPOJIEM.

Kniouesvie cnoea: cost, MUKPO3JIEMEHTBI, XapaKTEPUCTUKA TPOAYKTUBHOCTH, YPOXKAHHOCTh CETbCKOXO3SHCT-
BEHHBIX KYJBTYP.
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Iouck 300H03HBIX HH(EKIUIT BepOJII010B, NMPEACTABISIONINX
NMOTEHUHAJIBHYIO OIIACHOCTH 310POBBLI0 YesioBeka B Kazaxcrane

ITpuBOAMMEBIC B MHUPE HCCIICIOBAHUS MIOKA3bIBAIOT BAYKHOCTh KOHTPOJIS 33 PACIPOCTPaHEHHEM 300HO3HBIX MH-
¢exunii. B nocnenHne rossl BEISIBICHB! HOBBIE, B TOM YHCIIE TOTCHIIHAIBHBIC TaHIEMUUECKUE IITAMMBI KOPO-
HaBHpYyca y BepOIIOI0B, YTO 00YCIOBIMBACT HEOOXOAUMOCTD PETYJIIPHOTO MOHUTOPHHIA 33 COCTOSHUEM BH-
PYCHBIX MOMYJIILMI Y 5TOTO0 )KUBOTHOTO. L{eNb MccaenoBaHus 3aKII04AeTCsl B BBISIBIICHUH CIIEKTPa BUPYCHBIX
1 GakTepUaIbHBIX MOMYJLIIN, IMPKYIHPYIOIINX cpean BepoionoB B KasaxcTaHe U MpeACTaBISIONINX Onac-
HOCTB JJI 3[J0POBbS YeNIOBEKa U JKMBOTHBIX. B cTaThe MCIIOIb30BaHBI BUPYCOJOTUYECKUE U MOJICKYJISIPHO-
TEHETHYECKHE METOJIbL: B3ATHE OHONIOrMYECKHX 00pa3loB OT BepOJIOAOB, BBIACICHHE U3 HUX HYKJICHHOBBIX
KHUCJIOT, [OJy4eHne OMOIHOTEK /Ul CEKBEHHPOBAHHUS HOBOTO MOKOJICHHUS, OHOMH(OPMAIHOHHbIN aHAIN3 I10-
JIyYCHHBIX JaHHBIX M CEPOJIOTHYECKUE TECTHI. B pe3ysbTaTe MacCOBOTO Mapauie]bHOTO CEKBEHHPOBAHHUS 00-
Hapy>KeHbI KOHTHTY BUPYCOB, KJIacCH(HUIMPOBaHHBIe HA 3 Gonbimux pona: Pestivirus, Circovirus nu Hepevirus.
Oco0blil MHTEpEC BBI3BIBACT OOHAPYKEHHE KOPOTKUX IOCIEA0BATEIBHOCTEH, CXOJHBIX C TAKOBBIMU BUpYCa
renatuta E, uro TpeOyeT nanpHeHInx, Oonee riyOOKUX HCCISAO0BaHUH B 5TOM HampasieHud. Ceposoruye-
CKHe HCCIIeJOBaHUSA BepOIIo10B MaHrucTayckoid o0JIacTi He BBIABHIIM aHTHTENAa HA BUPYC BuimkHeBoCTOU-
Horo pecniparopHoro curapoma (BBPC, MERS-CoV), 4To roBopuT 06 OTCYTCTBUH €r0 LUPKYJISLUH Y BEp-
6mronoB B 3amagHoM Kazaxcrane 1160 0 MPOHCIISCTBUM JUIUTENEHOTO BPEMEHH IIOCIIE €r0 BO3MOXKHOTO TIPH-
cyTcTBus. TakuMm 06pa3oM, HcclieJOBaHHE BUPYCHBIX METareHOMOB BEPOJIIO/IOB B PerHoHe, 61u3koMy K Bimk-
HeMy BocToky, sIBIsSeTCsl BaXKHOM 3a/1adeil Hay4HOro MoHMcKa. MeTareHOMHOE HCCJIEIOBaHHE MO3BOJUT BbI-
SIBUTh HE TOJIBKO IITAMMBI KOPOHABUPYCa, HO M IPOM3BECTH aHAIN3 IPYTUX HEM3BECTHBIX BUPYCHBIX HH(]EK-
Ui, BOXXHBIX KaK JJIs CEJIbCKOTO X034HCTBa, TaK U I 310POBbS YeJIOBEYECKOH MOIMYJIALHUH.

Kniouegvie crosa: BepOI0, MEANIINHA, TEIIATUT, BUPOM, CEJILCKOE 3/[PaBOOXPaHECHHE, CCKBEHUPOBAHHE, MO-
HUTOPHHT.

Beeoenue

C npOHUKHOBEHNEM BBICOKHUX TEXHOJIOTUH B MEAUIIMHY, MOJIEKYJISIPHYIO OFOJIOTHIO M CMEXHBIE OTPACIH
OTKPBIBAIOTCS] HOBBIE TOPU3OHTHI I N3YUEHUs, Ka3aI0Ch Obl, XOPOIIIO M3BECTHHIX JKUBBIX 00heKTOB. OTHUM
13 HUX ABJISIETCS TOMAIIHUHN BepOIIol, 3acy KUBaloIMi nprctanbHoro BHUMaHua. CemetictBo Camelidae, x
KOTOPOMY TPHHA/IJIEKAT BEPOITIOIbI, OTHOCUTCA K YHCITYy HAUMEHEe N3yUYEeHHBIX CPEeIN JOMAITHUX KUBOTHBIX
B Ka4eCTBE NCTOYHUKA 300HO3HBIX NWH(EKIINH.

Jlo HenaBHero BpeMeHH BEpOIIO CUNTAIICS OOBIYHBIM CEITLCKOX03IHCTBEHHBIM JKUBOTHBIM C XapaKTep-
HBIMH TOJIBKO ISl Hero BUpycHbIMH MH(ekuusmu. OOHapyxenue B 2013 r. koponaBupyca bBPC, Bbi3Bas-
Iero TMaHAEMHIO | ITOCIe HETO APYToi HOBBIN BepOmoxuii koponasupyc UAE-HKU?23, cTamo mpuauHoM 110-
BBILICHHOTO MHTEpEca K MOUCKY HOBBIX MATOT€HOB Y ATUX KHUBOTHBIX, MPEACTABISIOMINX YTPO3y OOIIECTBEH-
HOMY 37paBooxpaHeHuto [1, 2].

Bepoutoasl otHOCsTCs K pony Camelus (Linnaeus, 1758), coctosiemy u3 apyx BunoB: C. dromedarius,
JIipoMeniap, Wi oHOTOpOEIi BepOroa, 1 Bropoi Bug — C. bactrianus (Linnaeus), 0akTpraH, WX IBYTOPOBIH
BepOmoy. B Kazaxcrane pacnpocrpanensl 06a Buna. CpaBHUTEIBHO HEAABHO Y BepOIIOI0B OBLTH OMMCAHEI
BUPYCHI ceMeicTB Herpesviridae, Picornaviridae, Poxviridae, Flaviviridae u Rhabdoviridae [3—7]. Y Hux xe
OBLIH OTKPBITHI HOBBIE BUpYCHI renatuta E (HEV), koTopsie SBISIOTCS OMacHBIMU TS 3M0POBbS THofAeH [ §].
YkazaHHbIE BBIIIE TaHHBIE O TOSIBICHUH CPETU BEPOIIIO0B HOBBIX MTATOTCHOB U Cllabast H3y4eHHOCTh IaHHOTO
Bompoca B Kazaxcrane moOyJuiiu aBTOPOB OMPEAETUTH COBPEMEHHOE COCTOSIHUE 110 BUPYCHBIM BO30Y IUTETISIM
B MECTHOH TOIIISAIIAN BEpOITIOIOB.

Lenp mccrmemoBaHus 3aKNIIOYANach B BBISIBICHWH CHEKTPAa BUPYCHBIX MOMYJSAIUH, MUPKYIAPYIOIINX
cpeau BepOmoaoB B KazaxcTane M MpeCcTaBisIIOIINX OMACHOCTD JJIS 3I0pPOBbS YeJOBEKa M KHBOTHBIX, HX
MOJIEKYIISIPHO-T€HETHIECKHX MCCIIETOBAHMIX.
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Mamepuanvl u MemoOsl ucciedosanus

Marepuainbl coOpaHbl BO BpeMs PeryJISIpHBIX BBIE3/I0B B PETHOHBI, I7I¢ B 3HAYUTEILHOM KOJIMYECTBE CO-
Jepkat BepOMonoB. B naHHOI cTaThe NMpHBENEHBI Pe3yibTaThl MCCIEAOBAHUHA NPOO OT BEpOIIOIOB H3
Manrucrayckoii obiacTtu.

HocoBslie 1 peKTanbHble CMBIBBI, @ TAKKE CBIBOPOTKH KPOBH MOJTYYEHBI OT BEPOIIIO0B B COOTBETCTBUH C
npotokonamu MOb. CMbIBEI Opajiy ¢ HOMOLIBIO CTEPUIIBHBIX BaTHBIX TAMIIOHOB M IIOMEILIANIN B peareHT DNA
Shield (Zymo Research, CIIIA). Cobpansl Bcero 90 mpo0 ot BepOto10B. CHIBOPOTKM KPOBH COOPaHBI C
UCIIOJIb30BaHUEM CUCTEM Vacutainer, KOTOPbIE B IIEJIAX COXPAHHOCTH XPaHWIH B )KUIKOM a3ote (—196 °C).

PHK BupycoB Beinenensl ¢ nomoibio QlAampViral RNA Mini Kit (QiagenGmbH, Hilden I'epmanus)
o npotokoiy npousBoautens. Habop NEB Next Ultra Directional RNA Library Prep Kit for [llumina (NEB,
CIIA) npuMeHsuIcs: PU KOHCTPYHUPOBaHUM OUOIMOTEK COTIaCHO MHCTPYKUUH Mpon3BoauTels. CeKBEHUPO-
BaHHUE OCYILECTBJICHO C UCMob30BaHKeM npudopa [llumina MiSeq (CLLIA).

buonndopmanmoHHbIii aHamu3 4715t COOPKH PUIOB B KOHTUTH C MOCIIEAYIONICH aHHOTAIMeH IPOBECH Ha
BBICOKOITPOU3BOJIUTEIIEHOM CEpBEpE ¢ ycTaHOBJIeHHOU nporpammoii Geneious Prime (Biomatters, Hosas 3e-
TaHaus).

Cepoornyeckue UcCiIeI0BaHus Ha BOZMOXKHYIO IUPKY o anTuten K MERS koponaBupycy npose-
JeHbl B uMMyHOQepMeHTHOM aHanuze (MDA) ¢ ucnonp3opanueM Habopa Camelanti-MERS — S1 [gGELISA
Kit (Alpha Diagnostics) [9] coriacHO HHCTPYKIIMK IIPOM3BOIUTEIIS.

Pe3yﬂbmambz uccne0o8anus

Coop 6uonpob om 6epba10006

st uiccnenoBaHuii coOpaHbl IPOOBI OT BepOJIt00B MaHIUCTayCKON 00J1aCTH C TIOMOIIBIO CTEPUIbHBIX
BaTHBIX TAMIIOHOB, KOTOpPbIE ObLTM MOMELIEHHI BO ()J1akOHBI co crieruanbHoi cpenoit DNA Shield (Zymo Re-
search, CILIA), mo3BossiOIIEH COXpaHITh HYKIEHHOBBIE KHCIOTHI BUPYCOB MPU KOMHATHOW TeMIIepaType.
Bcero ot 45 Bep6110110B 113 3TO# 0671aCTH COOpaHBI HOCOTJIOTOYHEIE, PEKTATHHBIC CMBIBHI, & TAKKE CHIBOPOTKA
KpoBH. B nanpHeleM, mpoOsl 13 CMBIBOB ObUTH OOBEAMHEHBI B ITYJIBI TIO BO3PACTY IS MOCTIENYIOIETO Cce-
KBEHUpOBaHwUs. J1s uccie1oBaHus CHIBOPOTKY KPOBH 00pa3iibl ObUIN pa3BedCHBI ClIEHUATEHBIMHU PeareHTaMu
B coctaBe DA Habopos.

lloozomoska cobpannbix Mamepuanog 0jisk MemazeHOMHO20 CEeK8EHUPOBANUS BUPYCO8

Ha6op NEB Next Ultra RNA Library Prep Kit for Illumina (NEB, CIIIA) ucmnonp30BaH 1Jisi CEKBEHUPO-
BaHMs BUPOMa PECIMPATOPHOIO U XKEIyJOYHO-KUIIEYHOI'O TPAaKTOB BEpOJIIOIOB: B KaUeCTBE MATPHILbl HC-
nonb3oBanu PHK, ouniennyio ¢ momomipio Hykieas ot pubocomanbHbix PHK (Ambion, CIIIA), nzmepsum
ee TepBOHayalbHYI0 KOHUeHTpauuto. M3 monydeHHod PHK cuHTe3upoBaini KOMILUIEMEHTAPHYIO
neyxnenodeunyto JJHK. ®parmenTarnuio JJTHK no pasmepor okoso 450—500 11.0. IpoBOAMIIN C IPUMEHECHHUEM
(dhepMeHTaTHBHOTO MeToJa, ucmonb3ys Habop Fragmentase (NEB, CIIA). K ganusim ¢parmentam k JTHK
3aTeM MPUKPEIUIUIA MOJIEKYJTy aJleHHHA U B MOCIEAYIONIeM JTUTHPOBaU afantepsl. [IpoayKTl ounIIam u
amromudunposaiu B [P mist cozmanms OMOIMOTEKH U lajiee ONpeaessUTh KOHIIEHTpauy Ha mpudope Qubit
2.0. lmuapl OubIHoTeK rccienoBany Ha mpudope Bioanalyzer 2100 (Agilent Technologies, ['epmanus), u oHn
coctaBuwin 400—600 HYKJIEOTHIOB, YTO COOTBETCTBOBAIO TPEOOBAHUIM JJIsl 3aTPY3KH B MIPOTOUHYIO SUCHKY
MiSeq Reagent Kit v.3.

Buoungopmayuonnviii ananuz pesynvmamos mMacco8o2o nApanienbHO20 CeKEEHUPOBAHUS ¢ NOMOUBIO
CReYUAnU3UPOBAHHO20 NPOZPAMMHO20 obecneyeHuUs

[Tomy4uenHbIe CHKBEHCHI OBLTH 00pa0OTaHBI B CIICITHAIM3NPOBAHHON KOMIIBIOTEpHOU mporpamme Gene-
iousPrime 2021. Beir npoBener BLAST-nonck roMONIOrHYHBIX TOCIEIOBATEILHOCTEN B Mex IyHapoIHON
0aze manHbBIX «['eHOank». J[aHHBIE OBLIM BHIPABHEHBI B PEKMME OHJIANH C HEpe3epBUPOBAHHBIMU M BHPYC-
HBIMH CIIPaBOYHBIMH 0Oazamu fMaHHBIX GenBank ¢ mcmomp3oBanmeM BLASTx m BLASTn. Conamenus
BLAST 06bLnH ompeienieHbl Kak 3HaunMbIe, eciiv 3HaueHune E cocrapnsuio 10e-5. KonTuru 6akrepuii u syka-
pUOT OBLTH UCKJIFOYCHBI U3 MTOKMCKA, 3 BUPYCOIOIOOHBIC IMOCIIC0BATEIFHOCTH ObLTH MOIBEPTHYTHI AaIbHEH-
meMy aHallnu3y.

Kak moka3aHo B Ta0JinIle, KOHTHTH BUPYCOB IMO3BOHOYHBIX COCTABJISIFOT HAMOOJBIIYIO TIOMYJISIIUI0 BH-
PYCOB B BUPOME U3 BCEX UCCIICIOBAHHBIX TTPOO U MOTYT OBITh KJIacCH(PHUIIMPOBaHbI HA 3 GobIIMX pona: Pes-
tivirus, Circovirus u Hepevirus.
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Tabnuma

BLAST-noucK HyK/JI€OTHIHBIX OC/1€10BaTeIbHOCTEH KOHTUIOB OT YaeK 1 Kpauek B ['en0anke

Bug CoBnanenne B | KomnaectBo | [muua | % upentwd- | [lokpertme |Bit-Score | E-Value | Crenens
BepOIIo1a T'enGanke KOHTHUI'OB HOCTH C KOH- | 3ampoca CXOJZICTBA
TUIOM
- - = 5
Tpomazep | Ovine_viraldi-i 55, 142 89.4 % 47.18% | 180.245 | 3.81¢-43 |583 7
arrhea virus
Hpomaznep Circovirus- o o 68.3 %
like NI2007-3 >10 127 94.5 % 42.19 % 196.865 | 3.78¢-48
— — 5
Jlpomanep | Hepatitis_E_vi 3 119 80.3 % 39.67% | 159.932 | 4.94¢-37 [032 7

rus

Kak BUAHO W3 NMaHHBIX TaONHIBI, B pe3ysbTaTe HCCIEAOBaHUS BHUpoMa BepOirogoB TypkecTaHCKOM
obmactTu OOHapyXeHbl HYKICOTHAHBIE IIOCIEOBATEIPHOCTH TE€HOMOB BHPYCOB pa3HBIX CEMEWCTB,
XapaKkTepHBIX HE TOJBKO ISl BepOIIto1a, HO U s uesioBeka. OCOOCHHO akTyalbHO OOHApYKEHUE BUpYCa, HA
65 % cxomHoro ¢ Bupycom renatuta E genoBeka. OnpesenieHo, 9To B COCTaBE BUPOMaA CO CPETHUM ITPOLIEHTOM
BEPOSITHOCTH MPUCYTCTBYIOT FEPIIECBUPYCHI B BUJIE BUPYyCa IUAPEU KOPOB, a TAKKE LIMPKOBUPYCHI.

Ceponozuueckue uccnedosanus
CoOpanHble 0T BepOII0J0B CHIBOPOTKH OBLIIM MPOBEPEHBI HA Hanmuuue antuten K Bupycy BBPC, BbI3bI-
BacMOI'0 KOPOHABUPYCOM, I10 HUM I10JIyYEHbI OTPHLIATEIbHbIC PE3YIIbTATHI.

Obcyoicoenue pe3yibmamos

Kak Obw10 yKa3aHO paHee, H3y4eHHE BepOIIIO[0B, KaK OAHOTO M3 BAKHBIX HHCTPYMEHTOB B LIeNHU Iepe-
Ja4X BUPYCOB JTIMKOTO MPOUCXOXKICHHUS K 4eJIOBEKY, HAYaIOCh CPAaBHUTEIFHO HEAaBHO C OTKPHITHEM KOPOHa-
Bupyca bBPC, BeI3BaBIICr0 3HAUNTEIHHYIO CMEPTHOCTE CpeIu Jiroaei [1].

B Manrucrayckoii oonactu Kazaxcrana, rpannyanieii ¢ TypKMEHHCTaHOM, HMEIOIINM BBIXOJ] HA CTPaHBI
bmmxaero BocTroka u ApaBHIICKOTO TOJTyOCTPOBa, UMEETCS ITOTOJIOBEE BepOIIIOIOB, cocTaBiisromiee 47 000
TOJIOB, YTO MOXKET CO/EP)KaTh OMpEIeNICHHYI0 OMAacHOCTh MPOHUKHOBEHHS BHpPYCa HA TEPPUTOPHUIO HAIIeH
pecnyOauKy. DMU300THYECKOE cocTosAHUE TI0 KopoHaBupycy BBPC B mecTHOM momynsuuu IpoMenapoB He-
H3BECTHO. B AnmatnHCKoN 001acTH CONEPKUTCS TTOroJIoBbe BepOIron0B 0kosio 7800 rosioB, yacTh KOTOPBIX
3aBe3eHa U3-3a pyOeka, 4To CO3/1aeT PUCKH pacpocTpaneHus Bo30yautens. B Kazaxcrane npeBanupyroT 6ak-
TpUaHBl — BUJ, KOTOPBIH Majio u3y4eH B oTHomeHnn Bupyca BBPC, ocobennocTr TeueHus: 00ne3H y 3TOro
BU/Ia TaK)Ke Hen3BeCTHBL. CepodNHuIeMUOIOTHUECKHE HCCIIeT0BaHNs BepOIIto10B B ErumnTe BBISIBUIN BEICOKYIO
pacrmpocTpaHeHHOCTh aHTHTeN K MERS kopoHaBHpYyCy ¢ UCITOIB30BaHUEM METOIOB MUKPOHEUTpaTU3alluy 1
aertpanmm3aruu [10]. Panee B 2015 r. B Kazaxcrane ObuTH TTPOBEICHEI CEPOJIOTHIECKUE UCCIICOBAHUS BEP-
omotoB Ha kopoHaBupyc MERS—CoV, u anTuTena k JanHoMy 3a00iieBaHUI0 He ObUTH 00HapyskeHsl [11]. K
COXaJICHHIO, B YKa3aHHOM HCCIIeI0OBaHUH He ObLIIM OXBadeHBI IPUKACTIMICKIe AThIpaycKas 1 MaHTucTayckas
o0JacTu, TAe COCPe0TOUYEHO MOT0JIOBRE BEPOITI0I0B, TOTEHIIMATHFHO NMeIoIee OTHOIIeHne K bimkxaemy Bo-
CTOKY 4epe3 TypkMeHHCTaH.

B pamMkax qaHHOW CTaThbH MPOBEICHBI CEPOIOTHUECKIE UCCIISIOBAHUS B PaHee HE UCCIIEOBAHHBIX MIPH-
kacnmiickux obmiactsax Kazaxcrana. Bo Bcex mccimeoBaHHBIX CHIBOPOTKax aHTUTena K MERS xoponaBupycy
He 00Hapy’KEHBI, UYTO CBHJIETEIHLCTBYET 00 OTCYTCTBUH €r0 B MECTHO MOMYJISIIIMH WIIA O TTPOUCIIECTBUH 3HA-
YHUTENBHOTO MPOMEXYTKA BPEMEHH, B CITydae LUPKYJSALUHN BUpyca paHee.

B X01e MOHUTOPHWHTOBBIX HUCCIIEIOBAHUN B MUPE OBIIT OTKPBIT HOBBIN B KOPOHABHUPYCOB, HaA3BAHHBII
BepOMOXkpM  KopoHaBupycoM DcCoV UAE-HKU23, naiinennsii y npomenmapoB bmmkaero Boctoka
[Ommbka! 3akaaaka He onpeaesieHa.], UTO YKa3blBaeT HA BO3MOXKHOCTh LIMPKYJISIIIUU HOBBIX paHee Heu3-
BECTHBIX KOPOHaBUPYCOB, B TOM YHCJIE U CPeAM Ka3axXxCTaHCKUX BepOIItoZoB. B HacTosleM uccienoBaHuU
HOBBIE IIITAMMBI BEPOITIOKBIX KOPOHABHPYCOB HAMH HE OOHAPYKEHBI.

[Mpomomxkaromirecs: UccaeI0BaHUs BUpoMa BepOto 0B Ha bimxaem BocToke oOHapy KWK 3HAYNATEINb-
HOE KOJIMYECTBO U HIMPOKOE pazHooOpa3ue KOHTUToB ceMmelcTB Circoviridae n Picobirnaviridae [12]. Bvino
OTIpeIeNIeHO, YTO TOCTIEeI0BATEIFHOCTH HEKOTOPHIX KOHTUTOB OBLITH CXOMHBI ¢ OOKaBUPYCOM HYeJIOBEKa, UTO
CBUETENBCTBYET O HEOOXOIMMOCTH NAIbHEHIINX, 0ojee TIyOOKMX MCCIENOBAHUM IS BBIABICHUS CBSI3U
MeX Iy OOKaBHpyCaMH YesIoBeKa M )KUBOTHBIX. B HacTosIIel cTaTbe onucaH ciiy4yaid BEISIBICHHSI IMPKOBHUPYCa
y BepOmo10B MaHTHCTayCKOI 00J1aCTH, YTO ONpeAeNsieT HeoOXOAUMOCTh 0oJiee JeTaTFHOTO aHAIN3a TeHOMa
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U BHPYCOJIOTHUECKUX CBOWCTB, B EJSAX OMPENEICHUs MOTECHIMAala BO30YAUTENs /JIs YeIOBeKa B BHIY €T0
HEU3yYEHHOCTH.

Oco6oro BHUMaHUsI 3acIyKMBaeT BUpYc renatuta E, KoTophlil paHee He BBIABISIICS y BepOmonos [13].
I'ematut E, nprnoGpeTeHHBII YeI0BEKOM OT KUBOTHBIX, SBJISETCS BaXKHON MPUYUHON XPOHUYECKOTO TeTaTUTa
y TAIMEeHTOB C OCNA0JIEHHBIM UMMYHHTETOM. 3a00JIeBaHNE XOTh U OTHOCHUTCS K CAMOOTPAHUYHBAOIINMCS
rH(pEKIHUAM, HO cpean WHPUIMPOBAHHBIX OCpEMEHHBIX HAOIIOAA0TCS BBICOKHE TOKA3aTeld CMEPTHOCTH.
HEV7 nu HEV8 0Obutn HenaBHO HAeHTU(UIMPOBAHBI Y JPOMEIapoB U OaKTPHAaHOB, cooTBeTcTBeHHO. HEV7
ABJISIETCS TPEACTABUTENIEM HOBOT'O T€HOTHIIA, KOTOPBIM MMEeT BaKHOE 3HAYCHHE ISl 3I0pPOBbS HAcCEJICHHS.
B pamkax naHHOro uccie0BaHUs BbISIBICHBI HYKJICOTHUAHBIE TOCIEI0BATENbHOCTH, CXOIHBIE C BHICOKUM IPO-
LIEHTOM UJECHTUYHOCTHU C TAKOBBIMU BUpyca renatuta E. Pe3ynpTaThl yKa3plBalOT Ha BAXKHOCTh JalbHEHIINX
MOHHUTOPUHTOBBIX HCCIEAOBAaHUI 3a LUPKYJSALUEH 3TOTO BHpyca, C IENbI0 OLEHKH €ro 3MHIEMUYEeCKOro
pHUCKa JIJ1sl HACEJICHUSI PErHOHa.

UccnenoBanus u cratuctuka BO3 nmokaszanu, yto Bupyc renatuta E y yenoBeka siBUICS OPUYUHOMN BO3-
HUKHOBEHHMS 3,3 MIJIJTHOHOB CITy4aeB C CUMIITOMaMH OCTPOTO TelaTuTa BO BCEM MHUpE, a B HEKOTOPHIX peru-
OHaxX MHUpa Mo 3a60JeBacMOCTH TpeB3oIIeN Oojee pacupocTpaHéHHbIN rematut A [14]. CiaexyeT OTMETHUTS,
YTO poJb renatuta E B MHPEKIIMOHHOW MaToIOruu cpean OepeMeHHBIX KeHIUH B KazaxcTane coBepiieHHO
He u3ydeHa. Ha ocHOBaHMM IpHUBEEHHBIX JaHHBIX MOYKHO MPEIIMOIOKUTE, YTO OaKTpHUaHbl, OOJIbIIE pacpo-
cTpaHeHHble B Kazaxcrane, Takke MOryT ObITh pedepByapamMu HEV. UToObI IpOBEpUTH 3TH MPEAITOI0KEHUS
U YIy4lIUTh Haile noHuMaHue snuaeMuonornd HEV y BepOmonoB, HeoOXOAWMBI JanbHEHIINE MOJEKY-
JISIPHO-3MUAEMHOJIOT NYECKHE UCCIIEJOBAHHS.

Takum 00pa3om, ncClIeIOBaHUS MTOCIEIHNX JIET TOKAa3bIBAIOT, YTO BEPOIIOABI MMEIOT TOpa3io Ooubliee
3HAYEHHUE B 3MUJEMHOJIOTHH, YEM CUUTAIIOCH paHee, U BaXKHOU 3aadell BISAETCS BBIIBUTH COBPEMEHHOE CO-
CTOSIHHE BUPYCHBIX IMOMYJSIHUNA y BepOIOA0OB C MCIOIb30BAHUEM IMOCIEIHUX AOCTHXEHUH MOJEKYISPHON
OHMOJIOTHH ¥ MAacCOBOTO IapaJUIeIbHOTO CEKBEeHHpOBaHWA. [IOCKONBKY 3TH JKMBOTHBIE TECHO CBS3aHBI C
JIOABMH, 3HAHKE O Pa3HOOOPa3UH BUPYCOB, IUPKYJIUPYIOLUINX CPEIN HUX, BXKHO JJIS MOHUMAaHUS UX POJIH B
MIOSIBJICHUN HOBBIX BBI30BOB 3JpaBOOXpaHeHNUI0 Ka3axcTaHa u Mupa B LIETIOM.

B nanpHeieM miaHupyeTcss U3y4UTh ITOJIHbIE TEHOMBI BBIIEIICHHBIX BUPYCOB, IPOBECTU UX ACTAIBHBIE
TEHETUYECKUE UCCIEI0BAaHUs. Pe3yabTaThl IPOJODKAIOIIUXCS CEPOTIOrHYECKUX UCCIEA0BAHUM ITO3BOJIAT I10-
JyYUTh COBPEMEHHBIE JaHHBIE O HAJIMYMU aHTUTEN K KopoHaBupycy BBPC u ero Bo3Mo>kxHOI UPKyIALNN B
MOT0JIOBbE BepOJII0I0B B ApYrux pernonax Kazaxcrana.

Bupyc BBPC Bce eme octaercst akTyalbHBIM B MHPE M ITOTEHITHATHHO MOXKET CUHUTATHCS BO3BPATHOM
nHpexnuend. MzydeHne ocoOeHHOCTEH SBOJIONMN KOPOHABHPYCOB BEpOJIIOJOB, pa3pabOTKa METOJO0B KOH-
Tposis Haja 3a00JIeBa€MOCTHIO M aHAIW3 MPHPOJHBIX PE3EPBYapOB BO3OYAMTEINS SIBISIIOTCS BaXHEUIIMMHU
HaIlpaBJICHUSIMHU UCCIEAOBAHUN C HCIOJIb30BaHUEM KOMILUIEKCA 3MHUIEMHUOIOTMYECKUX, BUPYCOJIOTUYECKUAX U
MOJIEKYJIIPHO-TEHETUYECKUX METOJOB.

3axnouenue

OCHOBHOH Hay4YHBIH BOPOC — BO3MOKHOCTh HUPKYJISIIMN B MOMYJISIHUAX BepOII0I0B, BUPYCOB, IIOTEH-
[IMAJILHO OTMACHBIX VIS 3J0POBBS YEJIOBEKa, Kak 3T0 mpou3onuio B 2012 T., koraa ObUT BRISBICH OJMKHEBO-
CTOYHBIN KOpOHaBUpYcC y yenoBeka. [Ipensiaymme nccnenosanust MERS obHapy:xuim, 4To BepOIIOAbI SBIIS-
I0TCSI B&YKHBIM 3B€HOM B IIepeiaue KOpOHaBUpYyca YeloBeKY. B ¢Bs3M ¢ 3TUM HccliefoBaHNE BUPYCHBIX MeTa-
TEHOMOB BepOJTIONIOB B perHoHe, 0u3koMy K bamkaemy BocToky, SBIsIeTCS] BaXKHOM 3a7aveil HAyYIHOTO T10-
rcka. MeTareHoOMHO€ MCCIIeZIOBaHNE TIO3BOJIHUT BEIIBUTH HE TOJFKO KOPOHABHPYCHI, HO M MPOU3BECTH aHAIIN3
JPYTUX ¥ HEM3BECTHBIX BUPYCHBIX MHEKIHHA, BAXKHBIX KaK JUII CEILCKOTO XO3SIMCTBA, TaK U IS 370POBBS
yesoBevecKkoi nomysanry. OCHOBHAs MIPUMEHAEeMas CTPATErvsi — MacCOBOE MapajlieIbHOE CEeKBEHUPOBaHHE,
KOTOPOE TTO3BOJISIET BEISIBUTH B 00pasiax HyKJIEHHOBBIC KUCIOTHI BceX oprannzMoB, ysu PHK/JIHK mpucyT-
CTBYIOT B HCCIIeyeMoii mpo0e, BKITIOYast BUPYCH U OakTepuu. [ TaBHOE MPEUMYIIECTBO METO/Ia — B BBISIBIIC-
HUH HEKYJIbTHBUPYEMBIX U HEN3BECTHBIX OPTaHU3MOB, KOTOPBIE HEBO3MOXKHO BBISIBUTH TPAJAUIIUOHHBIMH Me-
TOJIaMH.

Paboma svinonnena 6 pavxax epanma Ne AP08855617 « Memaecenommuwiti MoHUmMoOpuHe 6030youmernetl
BUPYCHBIX U Dakmepuanvuslx ungexyuil 6epbniodos Kazaxcmanay Munucmepcmea obpasosanus u nayku Pec-
nybauxku Kasaxcmar.
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K.©. Kapamenaun, A.W. Keinbipmanos, E.S. Xan, O.b. Ceiinanmuna, E.T. KaceimOexoB

Anam JeHcayJbIFbIHA KayinTi 00aybl MyMKiH Ka3akcran
TyleJepiHiH 300H03bIK HH()eKIHUJIAPbIH i31ey

OJeMIIiK 3epTTeyliep 300H03/1bI HHPEKIHSIAP IbIH TapalybiH OaKbUIay IbIH MaHBI3IbUILIFBIH KopceTe 1i. COHFbI
XKBUIIApHI TyHele jKaHa, OHBIH IIIiHIe BIKTHMAJI TaHJEMUSIIBIK KOPOHABUPYCTHIH IITaMaphl aHBIKTAJIAbL, OYIT
OCBI JKaHYapbIH BUPYCTHIK HOMYJISIASCHIHBIH JKaFAaibiH OaKpuIayAbl KaXeT eTeii. 3epTTey/IiH MaKkcaTbl —
Kazakcranma Tyienep apachlHOa aifHaNbIMZAArbl XKQHE agaM MEH KaHyapllap/blH AeHCAyJBIFbIHA Kayill
TOHJIPETIH BUPYCTHIK KOHE OaKTEPUSUIBIK MOMYJIILMAIAP/ABIH CIEKTPiH aHBIKTAY, OJAp/bIH MOJICKYJIAIbIK—
IEHETUKAJBIK 3epTTeysepi. BHPyCONOrHANbIK JKOHE MOJICKYJIAIbIK—TEHETHKAIBIK O/IiCTep KOJIaHBUIFaH:
TYHeeH ChiHaManap ajty, oJlapJiaH HyKJICHH KbILIKbUIAAPBIH OOIil aiy, xKarmnai napajuiesb/i CeKBeH/Iey YIIiH
KiTanxaHanap JalbIHAAY, aJIbIHFAH MAJIIMETTepre OMOMH(OPMATHKAIIBIK TaJIIAY JKOHE CEPOTIOTUSIIBIK TECTTED.
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JKanmaii napasuienb/i CeKBeHICY HOTWKECIHIE 3 YIIKEeH TYBICTHIKKA YKaTaThIH BUPYCTHIK OOIIKTEp aHBIKTAJIIBL:
MIECTUBHUPYC, HUPKOBHUPYC KoHE remeBupyc. E remaTutiHiH BHpPYChIHAa yKcac KbICKa Ti30EKTepAiH TaObLIyBI
epeKIIe KbI3BIFYIIBUIBIK TYABIPAIBL, OYJI OCHI OaFbITTa OJIaH opi TePEH 3epTTeyNepal KaKeT eTei. MaHFbICTay
OOJIBICBIHBIH TYIeNepiHe XKYpri3iireH cepoaorussik 3eprreynepae Tasy ILbFbic pecnupaTopIIbIK CHHIPOMBI
BupyceiHa (MERS-CoV) antunenenep ansikranmast. by watmxe MERS-CoV Bupyceinbiz bateic Kasakcran
Ty#enepiHiH aiHaIBIMBIH/A KOK CKCHIH HeMmece aifHanbiMaa 0oJica KeIl YaKbIT ©TKeHiH kepcererdi. Tasy
[IbIFpICKa JKaKBIH aiiMaKTarbl TYHENepAiH BUPYCTBHIK METAareHOMIAPBIH 3epPTTeY FBUIBIMU 3epTTEyJCpIiH
MaHBI3IBI MiHIETI OOJBIN TaObITagbl. MeTareHOMUKAJBIK 3epTTey TeK KOPOHABUPYCTHI FaHA eMeC, COHBIMCH
KaTap aybUl INapyallbUIBIFBl YINIH /€, XaJbIKTHIH ICHCAYJIBIFBl YIIH ¢ MaHbI3IBl OacKa jkoHe Oenricis
BUPYCTHIK HH(EKIMIIapAbl aHBIKTaH L.

Kinm ce30ep: Tylie, MeqUIUHA, TEMAaTHT, MUKPOOHMOTAHBIH BUPYCTHIK KOMIIOHEHTI, ayBUIIBIK IEHCAYJIBIK
CaKTay, CEKBEHUPJIEY, MOHUTOPHUHT .

K.O. Karamendin, A.l. Kydyrmanov, E.Ya. Khan, A.B. Seidalina, Y.T. Kasymbekov

Search for zoonotic camel infections posing a potential
human health threat in Kazakhstan

Worldwide studies have shown the importance of controlling the spread of zoonotic infections. In recent years,
new pandemic strains of coronaviruses in camels have been identified, which necessitates regular monitoring
of the state of viral populations of this animal. The research scope is to identify the spectrum of viral and
bacterial populations circulating in camels in Kazakhstan posing threat to human and animal health, their mo-
lecular genetic studies. Virological and molecular-genetic methods were used: taking biological samples from
camels, extracting nucleic acids from them, obtaining libraries for massive parallel sequencing, bioinformatic
analysis of the data obtained and serological tests. Massive parallel sequencing revealed the viral contigs clas-
sified into 3 large genera: Pestivirus, Circovirus, and Hepevirus. Of particular interest is the discovery of short
sequences similar to those of the hepatitis E virus, which requires further deeper studies in this direction. Sero-
logical studies of camels from the Mangystau region did not reveal antibodies to the Middle East respiratory
syndrome virus (MERS-CoV), which shows their absence in active circulation or much time has been passed
since their possible presence in camels. The study of viral metagenomes of camels in the region close to the
Middle East is an important task of scientific research. A metagenomic study will allow to detect not only
coronaviruses, but also to analyze other and unknown viral infections that are important both for agriculture
and for the health of the human population.

Keywords: camel, medicine, hepatitis, virome, rural healthcare, sequencing, monitoring.
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Isolation and characteristics of influenza viruses circulating
among swine populations in Kazakhstan during 2018-2019

Swine influenza is regarded as a highly contagious and acute infection. Swine can serve as a tool for the emer-
gence of new influenza viruses that are potentially dangerous to humans. This paper shows the results of the
isolation of influenza virus strains circulating among swine in Kazakhstan during 2018-2019 and the charac-
terization of their biological properties. Biological samples were collected from pigs of 2 to 5 months of age in
peasant livestock farms in East Kazakhstan, North Kazakhstan, Almaty, and Pavlodar regions. During the exe-
cution of the polymerase chain reaction for 662 collected samples, the genetic material of the influenza virus
was found in 3.17 % of cases, of which the influenza A/HINI virus RNA was detected in 1.08 % and that of
the A/H3N2 virus in 0.30 %. With performing virological studies of the obtained samples, three hemagglutinat-
ing agents were retrieved and indicated as influenza A viruses of the HIN1 and H3N2 subtypes. The isolated
strains of swine influenza A virus revealed similarities with each other in a number of characteristics (temper-
ature sensitivity of hemagglutinin, rates of adsorption and elution, sensitivity to nonspecific serum inhibitors),
but differed in infectious activity. The results achieved in the detection of virus genetic material in the poly-
merase chain reaction and the data of virological studies confirmed the circulation of influenza A/HIN1 and
A/H3N2 viruses among the swine population in different regions of Kazakhstan during 2018-2019. These
findings highlight the importance of continuous monitoring of swine influenza viruses for detection of possi-
bility of interspecies transmission of this infectious agent.

Keywords: virus, influenza, strain, isolate, antigen, hemagglutinin, swine, Kazakhstan.

Introduction

The influenza virus (IV) belongs to the Orthomyxoviridae family and is the major causative agent of
infectious diseases of respiratory tract of humans and animals. Today, it is common to classify influenza vi-
ruses into four types: A, B, C, D.

Influenza A virus (IAV) can infect epithelial cells of almost all species of birds and mammals including
humans [1]. Swine IV mainly affects the epithelium of the respiratory tract, causing cough, fever, somnolence,
and anorexia. [AV is one of the most widespread exciters of respiratory tract diseases in pigs throughout the
world [2]. The rate of IAVs infection in swine is high (up to 100 %); the disease is accompanied by low
lethality: only 1 % of infected animals die. However, reproductive disorders along with weight loss and exac-
erbation of secondary infections characteristic of swine influenza result in some serious problems in animals
and huge economic losses for the swine industry [3].

Currently, three influenza A subtypes are the most commonly circulating in swine: HIN1, H3N2, and
HIN2 [4]. The swine population plays a significant role in the IAVs’ evolution since they are a unique reservoir
for the re-assortment of multi-host infectious agents. The presence of cellular receptors for human, mamma-
lian, and avian IAVs in swine explains the possibility of their transmission from humans and birds to swine
and vice versa [5]. There is abundant evidence that all IV subtypes can persist in swine. The simultaneous
infection of an animal with viruses of various origins can lead to their re-assortment. The resulting IV re-
assorting strains may give rise to a new influenza pandemic. Such an example is presented by two influenza
pandemics of the XX century (IV A/H2N2 and A/H3N2), as well as the triple re-assorting HIN1pdm09, which
has overcome the interspecies barrier, rapidly spread among the population of all countries of the world [6].

In recent years, A/HIN1pdmO09 virus which caused the 2009-2010 influenza pandemic and subsequently
almost displaced the previously circulating seasonal A/HINI strains continues to circulate in Kazakhstan. At
the same time, the circulation of viruses with the antigenic formula A/H3N2 and two type B lines is going on
in parallel with IV A/HIN1pdmO09 [7].
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Human and swine Vs exhibit a number of common features which suggests their relationship and com-
mon origin [8]. The issue of interspecies transmission of human and swine IAV (HIN1) is an important factor
in the studies of the evolution, ecology, and epidemiology of the pathogen.

In the Republic of Kazakhstan, influenza epizootics among swine are a matter of great concern. In 1984,
as a result of virological examination of piglets with clinical signs of respiratory diseases in swine farms lo-
cated in East Kazakhstan, three IV A/HINI1 strains were isolated. The circulation of influenza A/HIN1 and
A/H3N2 viruses was revealed in 2014-2018 among pigs of different ages in peasant farms located in different
regions of the country [9, 10].

Determination of the biological and antigenic characteristics of circulating viruses makes it possible to
identify the key directions in variation, phylogenetic relationships of the strains that were observed earlier and
constantly appear in different countries and regions. The presence of mechanisms for antigenic variation in the
influenza virus can lead to a radical change in their biological properties [11-15].

To understand the origin and structure of pandemic Vs, predict and prevent epidemics and pandemics,
the surveillance of influenza infection among swine and the identification of new reassortant variants will
therefore never lose their relevance.

In this regard, the goal of this investigation is to obtain and describe swine IV among animal populations
in Kazakhstan during 2018-2019.

Experimental

Nasopharyngeal swabs from pigs were gathered in flasks with 2 mL of medium 199; 0.5 % bovine serum
albumin and a complex of antibiotic drugs (50,000 units/mL of penicillin; 50 pg/mL of streptomycin; 3,000
ug/mL of gentamicin; 5,000 units/mL of nystatin). The specimens were retained for a day at 4 °C and preserved
in liquid nitrogen (—196 °C).

RT-PCR was implemented on a Rotor-Gene Q 6Plex amplifier (QIAGEN, Germany) using RIBO-prep,
AmpliSens® Influenza virus A/B-FL, AmpliSens® Influenza virus A-type FL, and AmpliSens® Influenza
virus A/H1-swine-FL kits (Moscow).

9-11-day-old developing chicken embryos (CE) were used as a model for the isolation of hemagglutinat-
ing agents (HAA). To indicate the virus in the hemagglutination assay, a 0.75 % suspension of chicken and
human 0 (1) blood group erythrocytes was used.

New viruses were typed in the hemagglutination inhibition (HAI) assay and the neuraminidase inhibition
(NAI) assay according to the WHO recommendations with the panels of polyclonal serums [16].

The infectious activity of the strains was established in accordance with the generally accepted method
[17], their titer was manifested in 1gEID50/0.2 mL.

Antigenic surface glycoproteins were examined in the HAI assay according to the WHO recommenda-
tions [18] with rabbit immune serums.

The adsorbing properties of viruses were studied for 18 hours on formalized chicken erythrocytes with
constant stirring at 4 °C. The rate of elution from erythrocytes of the Kazakhstan swine IV strains was deter-
mined in buffered saline at 37 °C with a time interval of 30-240 min.

The sensitivity of hemagglutinin (HA) to the temperature factor was determined by the ability of viruses
to agglutinate erythrocytes after heating at 56 °C for 5, 10, 15, 30, and 60 min [19].

The spectrum of hemagglutinating activity of the strains was established in the hemagglutination assay
with 0.75 % suspensions of guinea pig, hen, ram, and human blood group 0 (1) red blood cells [20].

The responsiveness of strains to nonspecific inhibitors was recognized in the HI assay with guinea pig,
hen, and rabbit blood serums with native (without heating) and after heating (at 62 °C for 30 min and 100 °C
for 10 min).

Statistical processing of the results was implemented by obtaining the geometric mean of the data col-
lected in the thrice-repeated experiments and determining their standard deviations.

Results and Discussion

To carry out virological studies, in 2018-2019 biological samples were collected from 2—5-month-old
pigs in peasant livestock farms located in the Almaty, North Kazakhstan, East Kazakhstan, and Pavlodar re-
gions. A total of 662 nasopharyngeal swabs were obtained. The results of the primary investigation of naso-
pharyngeal samples for present of genetic material of IVs in RT-PCR assays are presented in Table 1.
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Table 1

Characterization and RT-PCR screening of biological samples collected from swine in 2018-2019

Number of The number of PCR-positive samples to
Place of collecting collected |Influenza virus| Influenza virus subtypes  |Influenza type A virus with
samples of type A A/HswIN1 A/H3N2 an unspecified subtype
Almaty region 97 7 3 2 2
Karaganda region 110 2 0 0 2
East Kazakhstan region 103 1 1 0 0
Pavlodar region 172 7 2 0 2
North-Kazakhstan region 180 4 1 0 3
Total 662 21 7 2 9

As shown in Table 1, while carrying out studies of samples in RT-PCR, the IV genetic material was
revealed in 21 one (3.17 % of the total amount of investigated samples). When subtyping IV-positive samples,
influenza A/Hsw1N1 virus RNA was detected in seven samples (1.08 %), while influenza A/H3N2 virus RNA
in two samples (0.30 %). The subtype could not be identified in nine biological samples (1.36 %).

Thus, the primary screening of nasopharyngeal swabs showed the circulation of influenza A/Hsw1N1
and A/H3N2 viruses among the swine population in Kazakhstan.

In the case of primary infection of CEs with samples collected from different regions of Kazakhstan in
2018-2019, three HAAs were identified (A/swine/Pavlodar/43/19, A/swine/Pavlodar/44/19, and A/swine/Al-
maty/45/19) with hemagglutination titers which varied in the range of 1:32—1:128.

The antigenic formula of the isolates was determined in the HAI and NAI assays and RT-PCR. Table 2
is presented the results of HA subtype identification in the HAI assay.

Table 2

Identification of hemagglutinin subtypes of swine influenza viruses in HAI assay in Kazakhstan 2019

Isolat
Diagnostic sera to reference strains Horrtli(zfl:(r)sgous swine/Pavlodar/ | swine/Pavlodar/ | swine/Almaty/
43/19 44/19 45/19
A/Michigan/45/2015 (HIN1) pdm 160 80 40 <20
A/USA/1976/31 (HIN1) 1280 160 80 <20
A/California/04/09 (HIN1) pdm 640 40 40 <20
A/New Jersey/8/76 (HIN1) 640 80 80 <20
A/Singapore/INFIMH-16-0019/2016 (H3N2) 160 <20 <20 40
A/Perth/16/09 (H3N2) 640 <20 <20 80
A/Panama/2007/99 (H3N2) 640 <20 <20 160
B/Colorado/06/2017 160 <20 <20 <20

Table 2 shows that the hemagglutinating activity of the A/swine/Pavlodar/43/19 and A/swine/Pavlo-
dar/44/19 isolates from 1/16 to 1/4 of the homologous titer (1:40—1:160) was inhibited by diagnostic serums
against reference viruses with antigenic formula A/HIN1. This made it possible to assignHAA from the Pav-
lodar region (43/19 and 44/19) to IAV with the H1 HAsubtype. Isolate A/swine/Almaty/45/19 reacted with
immune serums against reference variants with antigenic formula A/H3N2 in 1/8—1/4 of the homologous titer
(1:40-1:160), which identified it as IV with the H3HA subtype.

Identification of the neuraminidase subtype, carried out in the NAI assay, showed that the enzymatic
activity of isolates with the A/H1 HA subtype (A/swine/Pavlodar/43/19 and A/swine/Pavlodar/44/19) was in-
hibited by polyclonal diagnostic serum against A/HIN1 virus, while that with the A/H3 HA subtype
(A/swine/Almaty/45/19) by the serum against A/H3N?2 virus in the titers of 1:100.

RT-PCR studies confirmed the belonging of two strains isolated from biological samples collected in
Pavlodar (43/19 and 44/19) to IV A/HIN1 and that of the 45/19 strain isolated from samples obtained in
Almaty to influenza A/H3N2 virus.

According to the results of identification in the HAI and NAI assays and RT-PCR, the Pavlodar isolates:
43/19 and 44/19 were authenticated as influenza A/HIN1 viruses, the Almaty isolate 45/19 was allocated to
influenza A virus with antigenic formula H3N2.
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Isolates were cloned by the limiting dilution method on developing CE. As the results showed, the he-
magglutinating activity of strains (A/swine/Pavlodar/43/19, A/swine/Pavlodar/44/19, and A/swine/Al-
maty/45/19) was in the range of 1:512—1:1024.

In Table 3 the results of studies of the major biological properties (infectious activity, HA thermal sensi-
tivity, adsorption-elution) of the regional and reference IV strains are shown.

Table 3

Biological properties of swine influenza virus strain isolated in 2019 in comparison with reference viruses

Thermostability of Adsorption
Infectious activity hemagglutinin of influenza | Elution speed
Isolat . .
(1g EIDs0/0.2) Initial 60 min viruses on | at 37 °Cin h.
CE, %
A/swine/Pavlodar/43/19 (HIN1) 5.4 8.9+0.2* 9.8+0.4 90 1.0
A/swine/Pavlodar/44/19 (HIN1) 4.8 9.8+0.4 9.6+0.4 100 1.0
A/swine/Almaty/45/19 (H3N2) 3.8 9.7+0.2 9.6+0.2 90 0.5
A/swine/lowa/15/30 (HIN1) 8.7 9.7+0.6 6.3£0.6 100 1.0
A/swine/USA/1976/31 (HIN1) 8.0 8.7+0.6 6.6£0.6 90 0.5
A/California/04/09 (HIN1) pdm 6.0 8.7+0.6 6.6+0.6 100 1.0
A/Wisconsin/67/05 (H3N2) 6.8 7.7+0.4 6.3£0.4 90 1.0
Note — * the geometric mean logarithms to the base 2 for hemagglutinin inverse titers after heating at 56 °C are presented

Table 3 shows that the infectious activity of swine IV strains on EC ranged from 3.8 to 5.4 1g EIDs0/0.2 mL.
On this basis, the Kazakhstan isolates were slightly inferior to the reference strains, the infectivity of which
was 6.0—-8.7 Ig EIDs0/0.2 mL.

While studying the HA sensitivity of the Kazakhstan 2019 swine influenza viruses to heating at 56 °C, it
was found that, as the reference strains, they were classified as thermostable variants, since after heating for
60 min they retained the ability to agglutinate chicken erythrocytes in high titers.

All examined viruses had good adsorption and elution capacity in relation to chicken erythrocytes, since
the percentage of their adsorption on erythrocytes was 90—100 %, the elution process was completed after 30—
60 min of incubation at 37 °C.

While examining the spectrum of hemagglutinating activity with erythrocytes from humans with 0 (1)
blood group and various animal species, it was found that the Kazakhstan strains, as the reference variants,
actively agglutinated in high titers all types of erythrocytes taken in the experiment (Tab. 4).

Table 4
Hemagglutinating activity of isolates and reference strains
in relation to erythrocytes from humans and various animal species
Red blood cells
Isolat - - oy
hen guinea pig ram Human of group “0
A/swine/Pavlodar/43/19 (HIN1) 8.2+0.6 10.1+0.0 9.8+£0.0 10.8+0.6
A/swine/Pavlodar /44/19(HINI) 8.6+0.6 9.840.6 10.0+0.0 10.2+0.0
A/swine/Almaty/45/19 (H3N2) 8.8+0.6 11.0+0.6 10.2+1.0 10.1+0.0
A/swine/lowa/15/30(HIN1) 9.7+0.6 12.0+0.0 9.5£1.0 9.6£1.5
A/swine/USA/1976/31(HIN1) 8.7+0.6 11.0+0.0 8.2+1.0 9.3£1.0
A/California/04/09 (HIN1) pdm 8.710.6 9.310.6 6.610.0 8.0+0.0
A/Wisconsin/67/05 (H3N2) 7.7+0.6 8.6x1.0 9.8+0.6 9.5£1.5
Note — the geometric mean logarithms to the base 2 for hemagglutinin inverse titers are presented.

The sensitivity of isolated strains to serum inhibitors was determined in the HAI assay with the guinea
pig, chicken, and rabbit blood serums. The data are illustrated in Table 5.

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 73



N.S. Ongarbayeva, N.T. Saktaganov et al.

Table 5
Sensitivity of isolates and reference strains to nonspecific inhibitors of blood serums
Animal blood serum
Guinea pig hen rabbit

Isolat warmed | warmed warmed | warmed warmed | warmed
native up up native up up native up up

(62°C) |(100°C) (62°C) |(100°C) (62°C) |(100°C)
A/swine/Pavlodar/43/19 (HIN1) <20 40 80 <20 40 80 <20 20 40
A/swine/Pavlodar /44/19(HIN1) <20 20 80 <20 40 40 <20 40 80
A/swine/Almaty/45/19 (H3N2) <20 40 160 <20 80 160 <20 80 160
A/swine/lowa/15/30 <20 40 80 <20 <20 40 <20 80 160
A/swine/USA/1976/31 <20 80 80 <20 <20 40 <20 40 160
A/California/04/09 (HIN1) pdm <20 40 80 <20 <20 40 <20 80 80
A/Wisconsin/67/05 (H3N2) <20 40 160 <20 80 160 <20 80 160

Note — the reciprocals of specific anti-hemagglutinin titers are presented/

It is indicated in Table 5 that all strains were inhibitor-resistant. Their hemagglutinating activity was not
inhibited by native chicken, guinea pig, and rabbit serums. At the same time, the heating of blood serums
promoted an increase in their inhibitory activity. Titers increased in the HAI assay with serums heated at 62°C
and even more during boiling (1:20—1:160).

Thereby, influenza virus strains isolated from pigs nasal swabs of Pavlodar and Almaty regions in 2018—
2019 showed similarities with each other in terms of HA thermal sensitivity, adsorption and elution rates,
sensitivity to nonspecific serum inhibitors, but differenced in infectious activity.

Conclusions

Pigs as a mixing vessel play a major role in the interspecies adaptation and spread of IVs. In order to
reduce the likelihood and minimize the role of these animals as a source of the next pandemic causative agent,
a decisive role is therefore assigned to the continuous surveillance of influenza in the populations of these
animals. Obtaining the comprehensive picture of the infectious process of the influenza infection process will
make it possible to predict the epidemiological and epizootic situation; thus, to choose the correct strategy and
tactics for conducting preventive measures, identifying the unique biological properties of swine IV is an im-
portant component.
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H.C. Onrap6aesa, H.T. Cakraranos, T.U. I'ne6oga,
M.I'. [llamenona, H.I'. Kiineiieesa

2018-2019 xkbu1aapsl KazakeTanaa momka nonyJasiuscbIiHAA TapaJraH
TYMay BHPYChIH OKIIAYJiay sKdHe CHIIATTaAMAaChI

[Tomka TyMaysl ©Te XKYKIaIbl )KoHe oTKip nHdekums 6obmn caHanaasl. COHBIMEH KaTap, IIOMIKaNap axamaap
YILIIH BIKTMMaJ KayilTi TyMayJblH XaHa BUPYCTapbIHbIH Maiiqa O0MybIHBIH Kypassl Oona anaiapl. Makanana
2018-2019 >xwuimapel KazakcraHza mIomIKajgapAa TapalfaH TyMay BHPYCBIHBIH IITaMAApbIH OKIIayjay
HOTIDKENIEPl JKOHE OJapAblH OMONOTMSUIBIK KAaCHETTepiHIH CHIaTTaMachl KeNTipiareH. BHOIOrHsibIK
ceiHamanapasl xuHay LIsireic Kasakeran, Coarycrik Kasakcran, Anmarsl xaHe [1aBnonap 06bICTapbIHBIH
LIOIIKA 6CipyMeH aifHabICAaThIH IIapya KOXKaIbIKTAPBIHIAAFbI 2-5 allIbIK IIOMIKaNapra xyprizinai. JKunanran
662 yirigig moauMepas/ sl Ti30eKTi peakIsIchl Ke3iHIe TyMay BUPYCHIHBIH T'€HEeTHKAIBIK MaTtepuaist 3,17 %
JKaFaliaa anelkTanasl, oHbly iminge A/HIN1 tymay Bupycsiasie PHK 1,08 %, an A/H3N2 Bupycsiasie PHK
0,30 % anbikTanael. buocsiHamMara BHPYCOJOTHSUIBIK 3epTTeyiep Kyprizy kesinge A/HIN1 xone A/H3N2
TYMayBIHBIH BHPYCTaphl PEeTiHIE aHBIKTAIFaH YII reMarrIioTHHANWIaymsl areHT Ta0buinsl. [lomkansy A
TyMaybl BHPYCBHIHBIH OKIIAyJaHFaH IOTaMaapel Oipkatap Oenrinepi OoifbiHIIA (TeMarrjJlOTHHHHHIH
TEePMOCE3IMTANIBIFBI, AACOPONMS JKOHE OJIIIONUS JKBULAAMJBIFBI, KAaH CapBICYBIHBIH CHIIATTHI €Mec
TeXerimTepine ce3iMTanablk) Oip-OipiHe ykcac 6onasl, OipaK WHPEKIUSUIBIK OEJICEHALTITIMEH epeKIIeneH Il
IMomumepasapl Ti30eKTi peakIusAAaFsl BUPYCTHIK T€HETHKAIBIK MaTepHall JeTeKIUSIChIHBIH HOTIKENIEP] KoHe
BUPYCOJIOTHSIIBIK 3epTTeyiepiin nepekrepi 2018-2019 »xpuimapsl KazakcraHHBIH opTypii eHipiepiHzeri
momka nomyssinusiceiaia A/HINT sxone A/H3N2 Tymaybl BHPYCHIHBIH aifHAIBIMBIH pacTaiibl. AJIBIHFaH
MoJiMeTTep OChl MH(GEKIMSUIBIK areHTTiH TypapaiblK Oepily MYMKIHIITIH aHBIKTay YIIIH IIOIIKA TYMaybl
BUPYCBIH YHEMi OaKbUIay{bIH MaHBI3JbUTBIFBIH KOPCETE 1.

Kinm ce30ep: Bupyc, Tymay, TaMM, U30JIIT, aHTHTeH, TeMarTIIOTHHNH, IIO0IIKa, Ka3akcraH.
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H.C. Onrap6aesa, H.T. Cakraranos, T.U. I'ne6oga,
M.T'. lllamenosa, H.I'. Knusneena

N3oasiuus U XapakTepucTUKA BUPYCOB I'PUIINA, HUPKYJIHPOBABIINX
B nonyasuusax ceuHeil B Kazaxcrane B 2018-2019 rr.

I'punm cBuHEeH cuuTaeTcs BRICOKOKOHTarno3HOH 1 ocTpornpoTekarommeil nHdekueil. CBHHBM MOTYT CITy>KHTh
HHCTPYMEHTOM BO3HMKHOBEHUS HOBBIX IIOTEHIMAIBHO OIACHBIX [Vl YeJIOBEeKa BUPYCOB rpumnna. B crarse npu-
BE€ZICHBI pe3yJIbTaThl U30JIALUH IITAMMOB BUpYca IpUIINa, LIUPKYJIUpOBaBIINX y cBHHell B Ka3axcrane B 2018—
2019 rr., 1 XapaKTepUCTHKa UX OHoIOorMyeckux cBoiictB. CO0p OHOIOrNUecKuX Mpod MPOBOAWIN OT CBUHEH
2—-5-MecA4HOro Bo3pacTa B KPECThSHCKHMX XKMBOTHOBOAYECKUX Xo3siiicTBax Bocrouno-Kazaxcranckoi, Ce-
Bepo-Kazaxcranckoii, Anmmarnackoii u [1aBnomapckoit oGmacreit. B xoxe monmmepasHoit HEHON peakIuy re-
HETHYECKUH MaTepural BUpyca rpumnmna 0su1 ooHapyxeH B 3,17 % cmydaes, u3 kotopsix PHK Bupyca rpumma
A/HINI1 6511a obnapyxena B 1,08 %, a Bupyc A/H3N2 — B 0,30 %. IIpn npoBeaeHHN BUPYCOTOTHIECKUX
HccIefoBaHni OMonpoO BBIIENCHBI TPU TeMAITIIIOTHHUPYIONIUX areHTa, HACHTU(HUIPOBAHHBIE KaK BHPYCHI
rpunma A/HIN1 u A/H3N2. M3onupoBaHHbIEe IITAMMBI BUpYca TPHIa A CBUHEH 110 psily TPU3HAKOB (TEPMO-
YyBCTBUTEJILHOCTh '€MArrIIOTHHHHA, CKOPOCTh aJCOPOIMY U DJIIOLHHU, YyBCTBUTEIBHOCTh K Hecnenuduye-
CKMM MHTHOUTOpaM CHIBOPOTOK KPOBH) MPOSIBISUIN CXOJICTBO MY COOOMH, HO Pa3InyaiCh 10 HH(EKIMOH-
HOW aKTHMBHOCTH. Pe3ynbTaThl 1eTeKIUN BUPYCHOI'O T€HETHYECKOro MaTepHasa B MOJUMEpa3Hoi LenHoil pe-
aKIUK ¥ JaHHBIE BUPYCOJOTMYECKUX UCCIEIOBAaHUN MTOATBEpKIA0T LupKyanuo B 2018-2019 rr. B momyns-
I[UY CBHHEH B pa3MHYHBIX pernoHax Kasaxcrana supycos rpumma A/HIN1 u A/H3N2. [onydeHHbIe faHHBIE
MOAYEPKUBAIOT BYKHOCTB ITIOCTOSTHHOTO MOHHTOPUHTAa BUPYCOB TPHIINA CBHHEH JUIS BEISIBICHHS BO3MOKHOCTH
MEXBHIOBOH Mepeadn 3TOro NHQYEKIMOHHOTO areHTa.

Knouesvie cnosa: BUPYC, TPUIII, IITAMM, U30JIAT, aHTUT'CH, FTEMAarrJitOTUHUH, CBUHbA, Kazaxcran.
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Phytocenotic features of species of the genus Salsola L. (Chenopodiaceae Vent. /
Amaranthaceae Juss.) in the desert part of the Syrdarya river valley

The study of species of the genus Salsola L. in the desert part of the Syrdarya river valley (Kyzylorda region)
is of great importance for identifying the features of the structure of phytocenoses in this region, which will
facilitate rational use of plant resources and make recommendations for the radical improvement and reculti-
vation of pastures in this territory. Various phytocenoses are confined to this territory, including those with the
participation (dominance) of species of the genus Salsola L. Classical botanical methods were used in the re-
search process. Fundamental floral summaries were used to identify the collected material. Vegetation was
studied applying traditional methods of field geobotanical research. According to the results of the expedition
work in the desert part of the Syrdarya river valley, 24 plant communities were described with the participation
and dominance of species of the genus Salsola L. The communities differed from each other in the composition
of the species. This is due to the diversity of the combination of environmental factors: natural physical and
geographical and anthropogenic. The 24 communities represented can be divided into two groups: 1) commu-
nities dominated by species of the genus Salsola; 2) communities containing species of the genus Salsola. As
a result, it was found that the annual species of the genus Salsola: S. nitraria, S. paulsenii and S. tragus are
well adapted to the habitat conditions in the study area and can be used in reclamation work in desert zones.

Keywords: genus Salsola L., annual species, phytocenosis, dominants, Syrdarya river valley, ecology, anthro-
pogenic factors, succession.

Introduction

In desert regions, people's lives are usually confined to rivers as water sources. The anthropogenic impact
on the territory of the Syrdarya river valley is characterized by the historical duration and the greatest intensity.
In addition, floodplain landscapes are characterized by a number of features that must be taken into account
when intensifying their economic use. They are dynamic, easily vulnerable, subject to destruction by water,
wind, various modes of transport, intensive grazing of farm animals, etc. [1].

Ecological and biological features, seasonal and multi-annual dynamics, structure and productivity of
individual plant communities of the Syrdarya river valley were studied by different researchers, among them
N.P. Ogar [2] and O.M. Demina [3]. In the works of above-mentioned researchers, there is information about
the seasonal development of dominant plants, their yield and biological productivity of aboveground and un-
derground phytomass, depending on the regime of surface flooding, the level of groundwater occurrence and
soil salinity.

Since the mid-90s, N.P. Ogar has been studying the dynamics of the spatial structure of the vegetation of
the Syrdarya river delta [2, 4]. The sphere of her interest was studies on the structure of vegetation cover
depending on the age of floodplain terraces. The author showed that all the main types of vegetation are pri-
mary: shrubby and tree-shrubby “tugai”, meadows and grass swamps, but their floral composition and areal
distribution are unequal in segments of different ages [2]. On the basis of a comprehensive analysis of the
relationship between vegetation and ecological conditions, N.P. Ogar compiled generalized ecological and
dynamic vegetation series that characterize the sub-zonal segments of the floodplain of the Syrdarya river [4].
They are the basis of legends for vegetation maps of different scales.

The description of the tree and shrub vegetation of the Syrdaryariver is in the work of S.A. Nikitin [5].
The scientist mentions the distribution of oleaster tugai in the Terenozek region and flood willows in the
Syrdarya river delta. In the course of the studies of A.B. Baibulov, these communities were not noted [6].

In 2005-2008, detailed work was carried out to study the biodiversity of wetlands in all lake systems of
the Syrdarya delta under the leadership of N.P. Ogar, with the participation of A.B. Baibulov. Studies of the
vegetation cover of the Aral Sea coast were carried out by L.A. Demicheva et al. (2004-2006) [7-10].
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The study of species of the genus Salsola L. in the Kyzylorda region has both theoretical and practical
significance. Thus, knowledge of the peculiarities of the structure of phytocenoses in this region will allow us
to develop recommendations for optimal nature management that do not cause considerable damage to plant
resources and take into account measures to radically improve the pastures of this territory.

The vegetation cover of the desert part of the Syrdarya river valley is degraded for a variety of reasons,
especially due to anthropogenic activities (grazing, agriculture, various construction works, road digression,
and much more).

Pastures located near settlements, cattle tracks in the floodplain of the river, as well as the territory where
road construction works are carried out are subject to significant violations. In the composition of the vegeta-
tion cover of these territories, various phytocenoses are observed, including communities with the participation
(dominance) of species of the genus Salsola. The main consequence of the violation of these and any other
phytocenoses is a decrease in their species diversity (due to the loss of the most vulnerable, as well as forage
plants and their replacement with weeds, including poisonous species).

Objects and methods of research

The objects of the study were species of the genus Salsola L. (Chenopodiaceae Vent., or Amaranthaceae
Juss.) and phytocenoses formed with the participation of these species in the desert part of the Syrdarya river
valley.

Classical botanical (route-reconnaissance; ecological-systematic; ecological-geographical) methods
were used in the research process. During the work, the herbarium material of the collection funds of the
Institute of Botany and Phytointroduction (AA) was studied. Fundamental floristic and the latest modern works
were used to identify the collected material during the expedition. Vegetation was studied using traditional
methods of field geobotanical research and the works [11-24].

For each species of the genus Salsola, its participation in complex plant messages of varying degrees of
disturbance is printed, assessed on a three-point scale (weakly, medium, severely disturbed) [24].
Representatives of the genus Salsola, in the features of annual species, are considered pioneers of overgrowth
of disturbed arid territories. Poorly disturbed areas are when a particular community is dominated by shrubs,
semi-shrubs, shrubs or semi-shrubs with perennials, that form a more or less stable community. As we
understand it, there are practical networks of undisturbed territories in the Syrdarya river valley (due to Scott
grazing). The average disturbed areas are dominated by the above-mentioned life forms, but at the same time
subdomination or simply an abundance of annual sinanthropic widows in this community (ephemera are not
considered). Heavily disturbed areas are a community with absolute dominance of annual Salsola species (for
the study of the territory).

The description of phytocens and the collection of materials was carried out during the expedition
research in the Syrdarya River valley (2018-2019) as part of the release of the grant project “Monitoring
studies of the restoration of valuable vegetation in abandoned rice fields of the Kyzylorda region, prospects
for their use” (2018-2020), and is also used by data on the past grant project “Monitoring of the vegetation
composition of livestock runs — a scientific approach to the sustainable use of desert pastures of Kazakhstan
(on the example of the Kyzylorda region)” (2015-2017).

Results and Discussion

During the expedition work in the desert part of the Syrdarya river valley, 24 plant communities were
described with the participation or dominance of species of the genus Salso/a. Communities differed from each
other in the composition of species, which is due to the diversity of environmental factors: physical and
geographical (terrain elements, soil, moisture, salinization, etc.) and anthropogenic (disturbed areas due to
grazing, construction and repair work, unregulated traffic, etc.) (Fig. 1).

The described communities can be divided into two groups:

— communities with the dominance of the genus Salsola species;

— communities containing species of the genus Salsola.

The 1% group of communities: Arbusculi Salsoletum, Orientali Salsoletum, Annual Salsoletum
(4 different types), Hispidi Tamaretum annual salsolosum motley grass, Annual Salsoletum convolvulosum,
Pseudalhagi Alhagetum arbusculisalsolosum. We divide this group of communities into 3 sub-groups (Fig. 2).
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Figure 1. Map-scheme of the Kyzylorda region with the points of description of communities
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Figure 2. Scheme of the sub-division of communities with the participation of species of the genus Salsola L.
according to the degree of their participation in the composition of the vegetation of the desert part
of the Syrdarya river valley

I sub-group

The first sub-group includes Arbusculi Salsoletum, Orientali Salsoletum, and Annual Salsoletum com-
munities. The total number was 6 communities. These communities were dominated by shrubs (S. arbuscula),
semi-shrubs (S. orientalis), and annuals (S.tragus, S. nitraria, S. paulsenii).
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1. The Arbusculi Salsoletum community dominated by S. arbuscula (copl — abundant) was observed by
us in a fixed sandy desert, as is typical for this species. GPS coordinates N 45°44'59.2"; E 62°52'03.6", height
83 m above sea level. Habitat: near the highway, from slightly disturbed to moderately disturbed areas. There
were 18 species in the community. This community also included other species of salt marsh (S. nitraria (sol
(solitariae) — plants are rare), S. paulsenii (sol), which are represented only by individuals. Significant species
of this community included: Krascheninnikovia ceratoides (L.) Gueldenst. and Alhagi pseudalhagi (M. Bieb.)
Fisch. The addition of the community also involves Ceratocarpus utriculosus Bluket, Atriplex tatarica L.,
Zygophyllum fabago L., and others.

2. The Orientali Salsoletum community dominated by S. orientalis (sp (sparsae) — plants are found
occasionally, scattered, in small numbers) was noted by us in the clay desert. GPS coordinates N 45°45.728";
E 61°12.748'"; height 62 m above sea level. Habitat is pasture, also from slightly disturbed to moderately
disturbed areas. The total projective coverage (TPC) was 35 %. There were 12 species in the community. From
family Chenopodiaceae also participated in the community: Anabasis salsa (C.A. Mey.) Benth. ex Volkens,
Climacoptera brachiata (Pall.) Botsch., Petrosimonia sibirica (Pall.) Bunge, Girgensohnia oppositiflora
(Pall.) Fenzl, Ceratocarpus utriculosus et al.

3. Annual Salsoletum communities:

— We found a Nitraria Salsoletum community with the dominants S. nitraria (copl), S. paulsenii (sp) in
a fixed sandy desert in the Aral Sea region (the coast of the Small Aral Sea). GPS coordinates N 45°50'51.66";
E 62°13'53.61"; height 93 m above sea level. Habitat: heavily disturbed areas. TPC was 30 %. There were 5
species in the community.

We have observed a Tragusi Salsoletum community dominated by S. tragus (sp) in the clay desert, not
only in the valley of the Syrdarya River but also in the eastern Aral Sea region (in the area separating the Small
and Large Aral Sea, on the dried-up bottom of the sea). GPS coordinates N 46°6.930'; E 60°46.280'"; height 27
m above sea level. Habitat: heavily disturbed areas. TPC was 15 %. There were 8 species in the community.
In this community, S. nitraria (sp) was found, which, like A/hagi pseudalhagi, participated in the addition of
the community.

The listed Annual Salsoletum communities served as an example of successions that occur as a result of
water withdrawal from a given territory. The species S. nitraria, S. paulsenii, and especially S. tragus were
very characteristic of such habitats. In the absence of competition, these species quickly master this territory.

According to our observations, another clear example of succession was a community with the participa-
tion of S. mitraria (sp) and S. paulsenii (sp.), on a fixed sandy desert. GPS coordinates N 46°4.049'";
E 60°56.860'; height 35 m above sea level. Habitat: along roads in the Kyzylorda region, from medium to
severely disturbed areas. TPC was 30 %. There were 6 species in the community. S. nitraria and S. paulsenii
are adapted to disturbed places and grow well on the slopes of roads where rainwater flows. They formed
small-species annuals of the Salsoletum community.

Nitrari Salsoletum community dominated by S. nitraria (copl) with the participation of S. tragus (sp), on
a fixed sandy desert. GPS coordinates N 45°39'33.0"; E 63°18"26.4"; height 103 m above sea level. The habitat
was heavily disturbed lands. There were 11 species in the community.

I sub-group

We included the Annual Salsoletum convolvulosum community in the subgroup of the joint dominance
of S. nitraria (cop 1) and S. paulsenii (copl). This community is located on a fixed sandy desert. GPS coordi-
nates N 45°44'57.8"; E 62°52'53.8"; height 67 m above sea level. The habitat was also heavily disturbed lands.
There were 15 species in the community.

III sub-group

The sub-domination sub-group included Pseudalhagi Alhagetum arbusculi salsolosum and Hispidi
Tamaretumannual salsolosum motley grass communities.

In the first Pseudalhagi Alhagetum arbusculi salsolosum community, the sub-dominant was S. arbuscula
(copl), and the dominant was Alhagi pseudalhagi. Fixed sandy desert. GPS coordinates N 44°15.236';
E 66°38.131"; height 139 m above sea level. Habitat: near the highway, moderately disturbed areas. TPC was
35 %. There were 7 species in the community: Krascheninnikovia ceratoides, Ceratocarpus utriculosus,
Atriplex tatarica, Zygophyllum fabago, Salsola nitraria (sol) are present in the community.

In Hispidi Tamaretumannual salsolosum motley grass community, the sub-dominants were annuals
S. nitraria (cop 1), S. foliosa (sp), and Tamarix hispida dominated. Clay desert. GPS coordinates N 45°30.147";
E 64°02.722'; height 99 m above sea level. Habitat: near the highway, moderately disturbed areas. TPC was
30 %. There were 15 species in the community. The herbal composition is represented by the following types:
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Climacoptera brachiata, C. lanata (Pall.) Botsch., C. crassa (M. Bieb.) Botsch., Petrosimonia sibirica, there
were also isolated Anabasis aphylla L., Halostachys belangeriana (Moq.) Botsch., Halocnemum strobilaceum
(Pall.) M. Bieb. et al.

Communities contained species of the genus Salsola: Aphyllumi Haloxyletum (Haloxylon aphyllum
(Minkw.) lljin), Pseudalhagi Alhagetum (Alhagi pseudalhagi (M. Bieb.) Fisch.), Strobilaceumi
Halocnemetum (Halocnemum strobilaceum (Pall.) M. Bieb.), Hispidi Tamaretum (Tamarix hispida Willd),
Aphyllumi Haloxyletumhispidi tamarosum, Terrae-albi Artemisetum (Artemisia terrae-albae Krasch.),
Harmali  Peganetum (Peganum harmala L.), Halodendroni Halimodendetumhispidi tamarosum
(Halimodendron halodendron (Pall.) Voss), Alopecuroidi Pseudosophoretum fabagizygophyllosum
(Pseudosophora alopecuroides (L.) Sweet, Zygophyllum fabago L.), Fabagi Zygophylletum hispidi
tamarosum et al.

Among the studied species of the genus Salsola, all of the above communities included: S. nitraria,
S. paulsenii and S. tragus, while S. nitraria scarce is presented. All communities in which these three species
were noted, but they did not dominate, are found on weakly or less frequently on medium disturbed lands (near
roads, settlements and pastures).

In undisturbed communities, these species occupied the sub-ordinate role, not dominated. However, in
places of violation of the soil and vegetation cover, annual pickles dominated as pioneers of overgrowth of
disturbed lands. And for several years they prevailed over perennial species. As vegetation recovers, annual
species moved to a sub-ordinate position.

It was noted, there were no species of the genus Salsola on the deposits of rice fields (which have ceased
to be used due to secondary salinization). There are several reasons for this phenomenon. So, in the spring,
abandoned rice fields still receive water, and species of the genus Salsola prefer drier soil. The degree of
salinization of abandoned rice fields exceeds the limit of ecological plasticity of species of the genus Salsola
[25-27].

Conclusions

The annual species of the genus Salsola: S. nitraria, S. paulsenii, and S. tragus are well-adapted to the
habitat conditions in the studied area. In undisturbed and almost undisturbed phytocenoses. These species, as
a rule, are not dominant or subdominant. So, on undisturbed lands, they occur only once or several dozen,
depending on the characteristics of the habitat. Meanwhile, in disturbed areas, these annuals can form tempo-
rary communities in which they act as dominants. Of all the presented annual salt pans, S. nitraria is charac-
teristic and dominates on strongly, medium and slightly disturbed lands. Two other species of annual salt pans
(S. paulsenii and S. tragus) act as dominants only occasionally in severely disturbed territories, but they feel
good on medium disturbed lands. It should also be added that the shrub species S. arbuscula and S. orientalis,
depending on the growing area, can occur and even dominate in weakly and moderately disturbed lands. An-
nual species of salt pans are oligotrophic plants, which allows them, unlike other species, to grow in disturbed
areas poor in organic compounds. Dying, they enrich the soil with organic matter necessary for perennial
species, thereby contributing to the restoration of vegetation. Consequently, annual species of the genus Salsola
(S. nitraria, S. paulsenii and S. tragus) are promising in terms of their use in reclamation works in the desert
zone.
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Bb.b. Ocmonanu, I1.B. Becenosa, .M. Kyna6aesa, H.3. AxtaeBa

Coipaapus e3eHi aHFapbIHBIH 16JI 0eiringeri Salsola L. Tybicbl
(Chenopodiaceae Vent. | Amaranthaceae Juss.) TypJiepiHiH
(puTOLEHOTHKAJIBIK epeKIIeJdiKTepi

Colpnapust e3eHi aHrapbeiHBIH (KpI3pUTOpaa OOJBICHIHBIH ayMarbl) mmenmi OemiriHneri Salsola L. Tywicel
TYpPJEpIH 3epTTey OCIMIIK pecypCTapblH YTHIMIBI IaifalaHyFa >KOHE OCHl OHIpPAIH (QHUTOLEHO3AaPHI
KYPBUIBIMBIHBIH ~ CPEKIICIIKTEPiH aHBIKTAy ayMaKThIH JKaWbUIBIMIApblH TYOereisi jKakcapTy IKoHe
PEeKyJIbTUBALSIIAY XKOHIHAE YCHIHBIMAAD jKacayFa MYMKIHIIK OepeTiH yJikeH MaHbI3Fa ne. KapacThIpbuibin
OTBIPFaH ayMaKKa SpTYpJi (GUTOLEHO3ap TONTACTHIPBLIFAaH, COHBIH iliHae Salsola TyKpIMaac TyplepiHe e
KaTbICcThI (0ackiM Goiy). 3epTTey OapbIChIHAA KIACCHKAIBIK OOTAaHUKAIBIK SAICTep KOJAaHbUIAbL. JKuHanraH
MaTepUaIbl COMKECTEHIIPY YILIIH HETi3ri (IOPUCTHUKAIBIK MANIMETTep KOJIAHBUIABL. OCIMAIKTep HaajblK
Te00O0TaHUKANBIK 3EPTTEYNCPHIH IOCTYpJi OHIiCTEpiH KOJNAaHA OTBIPBIT 3EPTTENdi. JKCHETUIHSIIBIK
JKYMBICTapAbIH HOTIDKenepi OolipiHima CrlpAapus ©3€HIHIH aHFapbhIHBIH IIenmi Oemiringeri 24 eciMmIik
KayBIMAACTBIFBI Salsola L. TyKbIMAACBIHBIH TYPJEPIHIH KaThICYbIMEH XOHE OachIMIbIFBIMCH CHIIATTaJFaH.
Kaysmmnacteikrap Gip-0ipiHEeH TYpIepAiH KYpaMbIMEH epeKIneNieHreH. by kopmarad opta (GakTopiIapbIHbIH
op TYpai yinecyine GaiaHbICThI: TAOUFH (U3HKATIBIK-TCOrpadIsUIBbIK KOHEe aHTPOMOTeH/IK. ¥ ChIHBUIFaH 24
KaybIMJIACTBIKTBI €Ki Tomnka Oemyre OGomanpl: 1) Salsola Tywicel TypnepiHiy ycrempiri (momuHaHT) Gap
KaybIMJIaCTBIKTap; 2) KypamblHAa Salsola TYKbIMBIHBIH Typiepi Gap. Hotwxkecinme Salsola TybICBIHBIH
OipKBUTIBIK TYpJIepi: S. nitraria, S. paulsenii %aHe S. tragus 3epTTeIIreH ayMaKTa OpTa arJaiiapbiHa )KaKChl
GeitiMzenreH KoHe OJIapIbl eIl aiiMaKTap/ia KajllblHa KeNTipy KYMBICTApbIHIA KOIAaHyFa Gonabl.

Kinm ce30ep: Salsola L. TybICBI, Gip>KBUIABIK TYpJIEp, PUTOIEHO3, NoMHHAHTTap, CHIpIapHs ©3eHi aHFapEbl,
9KOJIOTHsl, aHTPOHOTeHAIK (akTopiap, CyKIecCHs.

Bb.b. Ocmonanu, I1.B. Becenosa, .M. Kyna6aesa, H.3. AxTaeBa

duTtoneHOTHYECKHE 0cO0eHHOCTH BUAOB poaa Salsola L. (Chenopodiaceae Vent. /
Amaranthaceae Juss.) B myCTbIHHOM 4acTH J0JUHBI P. ChIpaapbu

HccnenoBanue 3K0n0ro-reorpadHyeckoi mpuypoueHHOCTH BUIOB poja Salsola L. myCThIHHOM YacTH TOIMHBI
pexu Coipaapeu (B npenenax Ke3puiopAnHCKOH 001acTH) MMeeT 0O0JIbIIOe 3HAYEHHE [T BBISBICHUST OCOOCH-
HOCTei CTPYKTYphI (pUTOIIEHO30B 3TOr0 pernoHa. Kpuruaeckuil aHamm3 ero pe3ysbTaToB IMO3BOJIUT pa3pado-
TaTh 3P eKTUBHBIE PEKOMEHIAINH 10 YCTOHINBOMY HCIONB30BaHHUIO PACTUTENBHEIX PECYpPCOB, B TOM UHCIIE
U TI0 KOPEHHOMY YJIYYIIEHHIO ¥ PeKyJIbTHBAINN macTOum| naHHoH Teppuropuu. K paccMarpuBaeMoii Teppu-
TOPHU TIPHYPOYEHBI Pa3IWYHBbIE (DUTOIEHO3BI, B TOM YHCIIE C yJacTHeM (JIOMHHHPOBaHHEM) BHIOB poja
Salsola. B mpomecce wuccrnenoBaHuil ObUIM NPHMEHEHBl Kiaccudeckue OoTaHmueckue MeToabl. [lns
UIeHTU(UKAMN COOPaHHOrO MaTepHalla HCIONB30BAIMCh (DYHIAMEHTAIbHBIE (DIOPUCTHYECKHE CBOAKH.
PacturensHOCTh HM3ydalach IIpM TOMOIIM TPAJULIMOHHBIX METOMOB TIOJNEBBIX TIe€000TaHHYECKHX
uccrnefoBaHuil. B pesynbrare 3KCHEAMIIMOHHBIX PabOT B MyCTHIHHOW uYacTH JonuHbEI p. ChIpAapbu ObLIO
onmcaHo 24 pacTHUTENBHBIX COOOIECTBA C Y9acTHEM M JIOMHHUPOBAaHUEM BHIOB poxa Salsola. CoobmectBa
OTJIMYAIINCEH APYT OT JIPyra COCTABOM BHJIOB, YTO 00YCIIOBIEHO pa3HOOOpa3neM coueTaHusi (JaKTOPOB CPEIIbI
oOHTaHUS: €CTeCTBEHHBIX (PU3MKO-TeorpaMIecKuX M aHTPOIOreHHBIX. [IpencrtaBneHHsle 24 coolmecTBa
MOXHO pPa3JelNTh Ha JABE TPYNIBL: 1) C JTOMHHHpOBaHWEM BHUIOB poxa Salsola; 2) B cocraBe KOTOPBIX
MIPUCYTCTBYIOT BUABI poaa Salsola. B xone nccnenoBaHuii ObUIO BBISBIEHO, YTO OJHOJETHHE BHJIBI poJa
Salsola: S. nitraria, S. paulseniiu S. tragus XOpoIIO MPUCIOCOOJIECHBI K YCIOBUAM OOUTaHUS Ha M3ydaeMOH
TEPPUTOPHH, UX MOKHO UCIIOIb30BaTh B PEKYJIbTUBALIMOHHBIX Pab0TaX B MyCTHIHHBIX 30HAX.

Knioueswvie cnosa: pon Salsola L., onHoneTHre BUABL, (GUTOLEHO3, JOMUHAHTHIL, 10auHA P. ChIpIapby, SKOJI0-
[Hsl, aHTPOTIOTCHHbIC (PAKTOPBI, CYKLIECCHS.
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KpuokoHcepBanus Kak cnocod noBbIlIeHUst
J1a00pPaTOPHOI BCX0KECTH M SHEPTUHU NMPOPACTAHUS CeMSIH

B Kasaxcrane 1 BO BceM MHpe CyIIECTBYET IpodieMa yTpaTsl OMOpa3HOOOpa3Hs pacTHTEIBHBIX PECypCOB.
IMosToMy BemyTCcst pabOTHI IO CO3MAHMIO KPHOTEHHBIX OAHKOB, B KOTOPBIX IPOBOJMTCS JUINTENEHOE XPAHCHUE
TepMOIUIa3Mbl PACTEHUH NPH CBepXHHU3KOH Temmeparype —196 °C. s ceMsH, COXpaHAEeMbIX B KPHOTEHHBIX
OaHKax, TpeOyeTcst H3yUeHHE UX COCTOSHHMS IIOKOS U ACHCTBHS BEIIECTB, KOTOPHIE MOTJIN OBl CTUMYJINPOBAThH
UX BCXOXKECThb. BayKHBIMU 00BbEKTaMH AT UCCIICIOBAHNUS SBIIOTCS JICKAPCTBEHHBIE PacTeHUsI, Tak Kak B Pec-
myOUKe OTCYTCTBYET OTJI)KCHHAs CHCTEMa HPOMBIIUICHHOTO BBIPAIMBAHHS JICKAPCTBEHHBIX PACTCHUH M
HPOM3BOJICTBA (hapMaleBTHYECKUX MIPENapaToB Ha OCHOBE MECTHOTO chIpbs. [ToaToMy TpeOyeTcs HayyHast MH-
(dopmarys 0 JOIroCpPOYHOM COXPAHEHHH KHM3HECIOCOOHOTO CEMEHHOT0 MaTepuaia H Cnocobax CTUMYIISALNK
MPOpAIINBaHUs CEMSIH. B pe3yibTaTe NpoBeIeHHBIX YKCIIEPIMEHTOB BBISIBICHO MOJIOKUTENBHOE BIUSIHUE THO-
6epemtosoii kucnots! (I'K) n xuakoro azora (JKA) Ha yBenmmuenue npouenra sHeprun npopactanus (O11) u
naboparopHoii BcxoxectH (JIB) ceMsiH JekapcTBeHHBIX pacTeHHi. B cpemnem, mocie BosneiicTBus JKA Ha
ceMeHa, yBenuuusaics npouent Ol B 1,4 u JIB B 1,5 pasa. Ilocne Bo3pelictBus Ha cemena I'K npouent OI1
yBemnuuBaics B 1,2 pasa, a JIB — B 2,9 pa3a. Berasneno, uto s ctumyisimuu D11 u JIB mocratouno o6pa-
60TKM ceMsiH ogHUM u3 crioco6oB, I'K umn KA. VceraHoBieHo, 4T0 ceMeHa pacTOPOIILIH MITHUCTON TePSIOT
BCXOJKECTb Iociie XpaHeHus npu temmepatype 1+1 °C B Teuenue 9 mecsues. Bosmoxxno, s crumysanuu D11
u JIB tpebyercst 00paboTka XUMUUSCKUMH PEeareHTaMu CBexecoOpaHHbIX ceMsiH. OTMeueHa 3()GEeKTHBHOCTD
Bo3zeiicTBus JKA Ha DIl B KynbType in vitro ceMsH BaJepHaHbl JEKapCTBEHHON U POMAIIKH anTe4HOU cOpT
«Kaparannuuckas» B 4,5 u B 1,8 paza coorBercTBeHHO. [Ipouent JIB Banepuansl JiekapcTBEeHHOI Mocie BO3-
neiictBust JKA Bo3poc B 1,3 pasa, mpu 3ToM He ObUT0 0T™MeueHO BiussHUS JKA Ha JIB ceMsiH poMaliKky anTeqHoH
copt «KaparanauHckas.

Kniouesvie cnosa: ceMeHa, TeKapCTBEHHBIE PACTEHHMS, KPHOTCHHBIH OaHK, KyJIbTypa in Vitro, SHEpTUs Ipopac-
TaHUs, 17a00paTOpHast BCXOXKECTb.

Beeoenue

B Kazaxcrane npouspactaeT mopsaka 500 BUIOB JEKapCTBEHHBIX PACTEHHUH, OJTHAKO MHOTHE W3 HUX
HAXOJATCS MOJI yIpo30i ncuesHoBeHus [ 1—4]. YunteiBas rio0aibHbl XapakTep MpodiaeMbl, HEOOXOIMMO 3a-
NIefiCTBOBaHNE HAYYHBIX ITOIX0I0B COXPAHEHUS PACTUTEIBHBIX PECypCOB, HAPUMED, TAKUX KaK KPHOKOHCEP-
Balllsl CEMSH TIPH TeMITepaType >KuaKoro azora [5, 6]. Co3ganue ceMeHHBIX 0aHKOB — 3TO Ba)KHAs 3aj1adya
JUTSL BCETO MUPOBOTO coo0InecTBa. Ha maHHBIN MOMEHT HacuuThiBaeTcs okojo 1750 reHeTndeckux OaHKOB
CEMSTH 10 BCEMY MHpY, B KOTOPBIX coxpansiercs nopsaka 10000 o0pa3ios, B TOM YHCIIE JIGKAPCTBEHHBIX pac-
teHnit [7]. B Kazaxcrane HauaTsl paOOTHI 110 COXpPaHEHHUIO CEMSIH TUKOPACTYIIUX BUIOB, BKIIOUas JieKap-
ctBeHHble, B PI'TI «MuaCcTHTYT O0Tanmku n dpuronaTpoxykimmy KH MOH PK npu temmeparypax: +4 °C u —
18 °C. [8]. B nabGoparopun xpuocoxpanenus repmoruiazmel PI'TI «HCcTUTYT OMOJIOrHN U OMOTEXHOJIOTHH
pactenuity KH MOH PK (MBEBP), kpome pexxuma +4 °C u —18 °C, ucons3yeTcss TakKe TEXHOJIOTHS KPHO-
koHcepBanmu pu —196 °C, pabota B o6sactu kprokoncepsanuu Begetcs ¢ 2002 r. [9-12]. Kpuorennas xoi-
nexiust UBBP HacunthiBaet 6osiee 700 00pa3iioB, B TOM YKCIIEC Ha XpaHCHHE 3AJI0KEHBI M CEMEHA JICKAPCTBCH-
HBIX pacTenwuii [13, 14].

BaxHOCTh KpHOTEHHBIX KOJUIEKIINH 3aKITI0YAaeTCs B TOM, YTO METOJI KPUOKOHCEPBAIIMHU B )KHJIKOM a30Te
MO3BOJIIET OCTAHOBUTH (PU3MOIOTHUECKHE MPOLECCHl B PACTUTENBLHBIX KJIETKaX W 00ECIEUHTh IUTEIHHOE
XpaHEeHUe IPH CBEPXHU3KOH TeMmepatype [5, 6, 9—15]. Kpome Toro, cemenam moaaBisiromiero OoJIbIINHCTBA
JTUKOPACTYINX U KYJIbTYPHBIX PACTEHHH CBOMCTBEHHO COCTOSTHIE OpraHUMYeCKOro okos. HexoTopelie n3 HuX
y>Ke depe3 HECKOJIbKO JacoB IMocie cOopa TepsIFOT CBOIO BCXOXKECTh, 2 OCHOBHASI Macca CeMsIH TepseT BCXO-
’KECTh B MPOIIECCEe XPAHCHUS, TaXKe B YCIOBUSIX XPaHEHHUS TIPU MOHMKEHHBIX MOJIOKUTENBHBIX TEMIIEPATypax.
Y HEKOTOPHIX BUIOB MTOKOW CEMSH HACTOIBKO TIIyOOK, YTO IS MPOPACTAHUS UM HEOOXOAMMa JUTHTEIbHAS H
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CJIOKHAs TPEIOCeBHAs MOATOTOBKA, IIPH 3TOM IOSBICHNE BCXOJI0B MOXKET PACTSHYTHCS HA HECKOJIBKO JIET
[5, 6,16, 17].

B nuTepaTypHBIX HCTOYHUKAX UMEETCS JOCTATOYHO MHOTO padoT, KacalouXcs BO3MOKHOCTH yCKOPEH-
HOT'O TIPOpAIIMBaHUS CEMSIH Pa3HBIX BUJIOB C IOMOIIBI0 00paOOTKH TOPMOHAMHU M HEKOTOPLIMU APYTHMU Be-
LIECTBAMH, CTUMYJIUPYIOLIMMU IPOpPAcTaHue, & TAKXKE C UCIOIb30BaHUEM psia GU3MUCCKUX BO3ICHCTBUH, B
TOM YHCJIE U JeHCTBHEM NOHIKEHHOH TeMmepatypsl [11, 16, 18, 19]. Bo MHOrMX HccnenoBaHusIX MPOAEMOH-
CTPHUPOBAHO CTUMYJHpYIOIIee JeiicTBHe CBEpXHU3KKUX TemmepaTyp Ha OII u JIB ceMsaH nukopacTymux u
KyJbTYpHBIX pacTeHuil. M3 60 BUAOB pacTeHuil JaJbHEBOCTOUHOTO perrnoHa Poccum KpHOKOHCepBalus He
OKasaJla OTPULATEJILHOTO BIMSHUA Ha rpopactanue 56 BuaoB (93,3 %), a nna 13 Bunos (21,7 %) ynbrpanus-
KM€ TeMIIEpaTypbl CTUMYJIMPOBANU BexoxkecTh ceMsiH [20]. IlonoxxuTensHoe BIUSHNUE TITyOOKOr0 3aMOpaKu-
BaHUs ObLIO MOKa3aHO JJIs CEMSH JUKOPACTYIIUX BUAOB ceMelcTBa Poaceae, si010un Cusepca u puca [10,
11, 21].

Lenpto HacTosAmIEeH pabOTHI SIBISIIOCH UCCIICAOBAaHNE NEHCTBUS PA3IMYHBIX CTHUMYJISITOPOB Ha Jlabopa-
TOpHYI0 BcxoxecTb (JIB) u snepruto npopacranus (O11) cemsH JekapCcTBEHHBIX PACTEHHI: BalepHaHbl JeKap-
cteeHHort (Valeriana officinalis L.), neHa MHoronerHero (Linum perenne L.), pacTOpONIIN MSATHACTOU
(Silybum marianum (L.) Gaertn.) u pomamku anreuHoit (Matricaria chamomilla L.) coptoB «Kaparanmans-
ckasi» 1 «IToIMOCKOBHAs» JUIS MOCJIEAYIOLIET0 CO3AaHuA KproOaHKa. BakHOCTh JaHHOTO HCCIIeIOBAaHUS 3a-
KJIIOYaeTCsl B TOM, 4YTO IIMPOKO M3BECTHBI JIEKAPCTBEHHbIE CBOMCTBA 3TUX pacTeHuil. Hampumep, Banepuana
JIeKapCTBEHHAas! MPUMEHSETCS B KAUeCTBE CEJATMBHOIO CPEACTBA U KaK CIa3MOJUTHK (B OTHOIICHUH [JIAJAKON
MYCKYJIaTypbl OpraHoB keiayaouHo-kuiedHoro tpakra (JKKT) u MmoueBbiaenuTenbHOM cucteMsl). O0nanaet
TaKKe JKEITIETOHHBIM JeHCTBUEM, yBeamanBaeT cekperuio JKKT, pacmupsier koponapasie cocyapl. CemeHa
JIbHa MHOTOJICTHET'O IPUMEHSIOTCS IPH JICYSHUN CaXapHOTO J1adeTa, 3B, )KEITyA0UYHO-KUIIEYHBIX U MOYEIO-
JIOBBIX 3a00JI€BaHM, HEBPAITHH 0KOT'0B, CEPACYHO-COCY IUCTHIX 3a00I€BaHUI, ICH HOPMAJIU3Y€ET apTepHab-
HOE JJaBJICHUE, CHIDKAET yPOBCHb XOJIECTEPHUHA, YCTPAHIET apUTMUIO U YMEHBIIAET PUCK PAa3BUTHSA HH(APKTA,
uHCynbTa U T.1. [IpenapaTsl u3 pacTOPONIIN MATHUCTON IPUMEHSIOTCA AJIs JIeueHUs 00JIe3HeH IleueHu, cese-
3EHKHU, NPH KETYHBIX KaMHAX, XKENTyXe, XPOHHUECKOM Kaluie U Apyrux 3aboneBanusx. Hactom m oTBapsl
[[BETOYHBIX KOP3UHOK POMAIIKH U € 3(UPHOE MACIO MPUMEHSIOT KakK XKeIyZ04HOe, TPOTHBOBOCIIAIUTEIb-
HOE, CIIa3MOJIMTUYECKOE, KPOBOOCTAaHABIMBAIOLIEE, IOTOTOHHOE, aHTUCENITHYECKOe, OoseyTolstolIee, cea-
TUBHOE, IPOTUBOCY IOPOKHOE, )KETYETOHHOE CPENICTBO, AJIs JIeUeHHUs1 OpOHXHAIbHON acTMBI, PEBMaTH3Ma, al-
JIEPrUYECKUX TaCTPUTOB U KOJIUTOB, SK3€MBbI, 0)KOTOB PEHTT€HOBCKUMHU JTydyaMu U Ap. [2, 3, 22].

Bo MHorux crpanax Iuisi IpOU3BOJCTBA JIEKAPCTBEHHBIX IIPENapaToB HAJIaXKEH IPOMBIIUIEHHbIH cOop
9THX JWKOPACTYIIUX PACTEHUH, OpPraHW30BaHbl KyJIbTYPHBIE MMOCAIKH M3 CEMSH, COOpPaHHBIX B MPUPOAHBIX
YCIIOBUSIX U COPTOB, BEIBEICHHBIX cesiekunonepamiu [23]. [IpousBoaurensamu ¢puronpoaykunu B Kazaxcrane
SIBJITFOTCST KoMTIaHuH «3epae-Purto» u «Ke3puMaii», padoTaromue B OCHOBHOM Ha TIPHUBO3HOM CHIphE [24,
25]. EAMHCTBEHHBIM NIPENPHUATUEM B CTPaHE, KOTOPOE 3aHUMAETCsl COOPOM U BbIpallliBaHUEM JIEKapCTBEH-
HBIX PacTeHUH B MPOMBINUIEHHBIX MacmTabax, siuserca TOO «Azia Gold» [26]. TOO «Azia Gold» cos-
MecTHO ¢ komnanueit Martin Bauer Gmbh & Co.KG B 2019 r. nianupoBaiu OTKpBITHE 3aBOAa 1O mepepa-
0OTKE JICKapCTBEHHBIX TPaB, HO IJIAaHBI OBLIN OTIIOKEHHI B CBs3M ¢ maHaemueir COVID-19.

B cBs131 co BCceM M3710’KEHHBIM BBIIIIE, BBIABIEHO, 4TO B Ka3zaxcTtaHe He HalmaeHbl CUCTEMBI BhIpallliBa-
HUS JIEKapCTBEHHBIX PACTEHUH B MPOMBIIIJICHHBIX MaclITadax M MPOU3BOACTBA JIEKAPCTBEHHBIX MpEnapaToB
Ha OCHOBE MECTHOI'O ChIpbsl. [ mpousBoauTeNeil, KpoMe BIOKEHUH B TEXHOJIOTUIO NPOU3BOJCTBA, TPeOy-
eTcs TaKKe Hay4dHas MH(OpMaLus 0 JOJArOCPOYHOM COXPaHEHUH )KU3HECTIOCOOHOT0 CEMEHHOI'0 MaTepuaia, a
TaKke JaHHBIE O cII0co0ax CTUMYJISILIMY SHEPTHH popacTaHus ceMsiH. HacTosmas cTaThs MOCBSIIEHA 3TOMY
HCCIIEI0BAHHUIO.

Mamepuanvt u memooul

COop ceMsH BajepHaHbl JIEKaPCTBEHHOH, TbHa MHOTOJIETHETO, PACTOPOIIIIH MATHACTON M POMAILIKH arl-
TeuHoii copTtoB «Kaparanaunckas» u «[logmockoBHasy mpoBoauics B aBrycre—ceHTs0pe 2020 r. (cM. Tabm.;
. puc. 1). Xpanenue o0pa3oB mpoBOAWIH B OyMakHOH ymakoBke, ipu Temrieparype 1+1 °C B mporpamMmupy-
emoMm xonomuibHuke Indesit DF 5201 X RM. Cpok xpanenus coctaBui 9—10 mecsiies.
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Tabnuma
MecTa cOopa ceMeHHOr0 MaTepHaJia AJ1s HCCIeJOBAHUH
Ne Bun Mecro cbopa GPS xoopauHaTel
1 |Banepuana nexapcTBeHHas OxpectHocTH T. Kaparannel 49,79623 cm, 73,25428 B.1,
P P P - hap 8 BbIcOTa 420 M Hax yp. M.
. 49,44637 c.m., 75,48398 B.1.,
2 |JleH MHOrONETHUH I'opsr Kapkapainsl, ymense TacOymak BLICOTa 640 M HAZL YD. M,
. N 47,76526 c.m., 67,78100 B.1.,
3 |Pactropomnma natHucTas eskasraHckuii O0TaHHYECKHUH cal

BbicoTa 411 M Hax yp. M.

Pomamika anreyHas,
copt «Kaparanausckas» IIuTOMHUK JIEKapCTBEHHBIX PACTEHUH, 49,79330 c.u1., 73,02354 B.1.,
Pomamka anrednas, r. Kaparanna BBICOTA 352 M Hax yp. M.

copt «IlogmMocKOBHas»

A — Linum perenne; 5 — Valeriana officinalis; B — Silybum marianum;
I'— Matricaria chamomilla copt «I1ogMOCKOBHas

Pucynox 1. Coop cemsiH TeKapCTBEHHBIX PacTEHHUH

JIyist SKCTIEpUMEHTOB CEeMEHa pa3/ieii Ha mapTud 1o 10 1T, ¥ IpopaIuBalii, UCIOIL3YS CICAYIONIUC
npeBapuTeNbHbIE 00padOTKY:

1. JInst ceMsiH Bcex BUIOB PacTeHUH MPOBOIWIH MIPOPAIIMBAHUE CEMSH C MTPEABAPUTEIHHBIM 3aMaynBa-
HUEM KX B UCTWUIMPOBAHHON BOJIC B TEUCHUE 4 U, ITOCIIC Yero BOy CIMBAIIM, CEMEHA MPOMBIBAIN. B damiky
[Terpu (UI1) Ha qHO CKITafBIBaIH B 4-€ CII0A MapJIi0, HA KOTOPYIO BBIKJIAIBIBAIIM B OJIMH CIIOW ceMeHa (puc. 2).
Bce cemena, kpome poMaliku, CBEpXy HAKpPBIBAH 2-Ms CIOSMH MapJid, JJIT CEMSH POMAIIKH HEOOXOIUMO
MoTaJIaHue TIPSIMBIX JIy4el comHeuHoro cBeta [27]. KpoMe Toro, ceMeHa poMaIiKu OYeHb MEJIKHE CO CPe/l-
Humu pasmepamu 0,8—1,2x0,25-0,4 MM, IO3TOMY JUIS TOTO, YTOOBI CEMEHA HE YHaId MEXKIY CIOSIMH, Ha
MapiTio CBEpXy IMOMeInai QIIbTPOBAIBHYIO OyMary, Ha KOTOPYIO BBIKIIAIbIBalI ceMeHa (puc. 1A) [22, 23,
28]. BeutoxkeHHBIE HAa MapJII0 CEMEHA 3aIMBaJI JUCTUIMPOBAHHOW BOJOHN TaK, YTOOBI HHKHSIS YaCTh CEMSIH
OblIa B BOJIC, a BEPXHsSA YacTh He Oblla morpykeHa B Boay. Ul 3akpbIBaJiv MUIIEBOM TUICHKOH, B KOTOPOU
MIPOJIENBIBAIIA 0TBepCTHS [uist adparuu. Kortpouns 1 (K1).
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A — Matricaria chamomilla copt «Kaparaumusckas»; b — Valeriana officinalis; B — Linum perenne
Pucynok 2. Ilpopacranue ceMsiH JeKapCTBEHHBIX pacTeHUi yepe3 12 cyTok

2. JIns ceMsiH BajlepHaHbl JIEKAPCTBEHHON, PACTOPOIILH MSATHUCTOM M POMAIIKH aNTeYHOH MOCie 3aMa-
YUBaHUS B TEUCHHUE 4 4 B IUCTHUIMPOBAHHON BOJIE, KaK OBIJIO OIMCAHO BBIIIE, TPOBOIMIN 00pabOTKy ceMsH
B pacTBope Tud6epemtoBoit kucioTs! (I'K), B BHIy TOro 4TO 10 JIUTEpaTypHBIM JAaHHBIM OpPraHUYECKUE KHUC-
70THI cTUMYIHPYIOT D11 y 3THX BUAoB pactenuit [16]. s aToro ceMeHa mocie 3aMadyuBaHus U TIPOMBIBAHUS
norpyxanu Ha 1 4 B 'K B xonuentpauuu 100 mr/n. ITocne obpabotku I'K cemena BeiknanpiBamu B YII ¢
MapJeH, Kak OBIJIO OITMCAHO BHITIE, I popamuBanms. Kortpois 2 (K2).

3. [IpopamBanme ceMsH BajepuaHbl JIEKAPCTBEHHON M POMAIIKH AaNTEYHOW MPOBOIWIM B KYJIBType
in vitro. J11s1 5TOTO CceMeHa npeABapuTenbHO 00padoTanu pacTtBopoM ordenuBaresns «benusHa» (THIOXJIOpUT
Hatpus (5—15 %), menounbsie KOMIOHEHTHI <5 %, Boza), pazbaBneHHoro 1:4 B Teuenue 5 muH. [locne vero B
JAMHUHAPHOM OOKCE TPIDKIBI MPOMBIBAIN CTEPIIIBHON AUCTUILTUPOBAHHON BOJOW M TIOMEIIA B IPOOUPKHU
o 5 wr. Ha nutatensHyto cpeay Kuaona (1 r/1 Ca(NOs)s, 0,25 /1 MgSO4-7H20, 0,25 r/n KH2PO4, 0,125 r/n
KCl, 27,8 mr/n FeSO4-7H,0, 37,3 mr/n Na,DJITA-2H,0, 1,75 r/n mxenpara, 4 v/n arapa, pH 5,7) [29]. Kon-
tpois 3 (K3).

4. CemeHa BcexX MCCIIETyEMBIX BHIOB JIGKAPCTBEHHBIX PaCTEHUH 0e3 KaKuX-Tu00 IIpeaBapruTEIbHBIX 00-
pabotok norpyxainu Ha 18 u B xuakuii a30T (OKA) npu tremneparype —196 °C. PazmopaxxuBanue npoBOIUIN
npu Temmeparype 4 °C B teuenne 30 muH, 3aTem eme 30 MUH TIpu KOMHaTHOM Temriepatype. Ilocie gero
ceMeHa 3aMaydrBajy B JUCTUUIMPOBAHHON BOJIE B TeUeHHE 4 4, IPOMBIBAIH M CTaBHJIM Ha MIPOpPAIIBAHKE B
YIT ¢ mapneit, kak Obi10 ommcano Beimre. OnbiT 1 (01).

5. CemeHa BasiepuaHbl JIEKQPCTBEHHOM, PACTOPOIIIH MATHUCTOW M POMAILKK anTeYHOH 000MX COPTOB
niorpyxanu Ha 18 1 B J)KA, mocie npomenypbl OTTauBaHUS IPOBOAMINA 3aMadynBaHue B TeUeHUE 4 9 1 o0Opa-
ootky B pactBope ['K (100 mr/m). [Ipopammusanu B UI1, kak 66u10 onucano Beimie. Onsit 2 (02).

6. CeMeHa BaJlepriaHbl JICKAPCTBEHHOW W POMAIIIKH anTeuHou copT «KaparanauHckasy morpykaiu Ha
18 u B KA, mocine mporeaypbl OTTauBaHUs TMPOBOIMIN CTEPUIN3AIMIIO B JAMHUHAPHOM OOKCE PacTBOPOM OT-
oemmBatens «benusaay (1:4) B TedeHHe 5 MUH, TPYXKIBI TPOMBIBAIIN CTEPHIILHON THCTHIUTHPOBAHHOMN BOIOM
Y TIOMEIANIK B IPOOUPKH 10 5 IIT. Ha UTaTeNbHyto cpeny Knoma. Ombit 3 (03).

KuznecnocobHocts cemsiH onennBany no Ol npoueHTy mpopocmux ceMsH Ha 3 cyTku u o JIB mpo-
IIEHTY TIPOPOCITUX ceMsH Ha 7 cyTKH [11]. DkcriepuMeHTs! TpoBOIMIH B 3-X TToBTOpHOCTSX (1 = 30). CraTtn-
CTHYECKYI0 00pabOTKy SKCIEpPUMEHTANbHBIX JaHHBIX MPOBOIJMIN MO METOAMKE, OMHCAHHOH B MOCOOHH
I'.®. Jlakuna, u B mporpammuoM nakete SYSTAT [30, 31].

Peszynomamor u 0b6cyscoenue

B pe3ynbpTaTe mpoBeeHHBIX SKCIIEPUMEHTOB BBISIBICHO, 4TO 00paboTKa ceMsH pacTBOpOM rudbeperuio-
BOI KHCIIOTHI M KHUJIKAM a30TOM CTUMYJIMPYET U SHEPTUI0 popacTaHus, 1 J1ab0opaToOpHYIO0 BCXOXKECTh CEMSH
BCEX M3y4YaeMbIX pacTeHui (puc. 3).
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Valeriana officinalis L. Lirmum perenne L.
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K1 — nipopamuBaHue ceMsiH 6e3 TOTOTHATEIbHOW 00padoTku; K2 — mpopanuBaHue ceMsH rmocyie 00padboTku
B pactBope 'K (100 mr/m) B Tedenue 1 4; O] — mpopamrBaHne CeMsH 1mociie dKkcro3uiuu B JKA B Teuenue 18 u;
02 — npopamuBaHue ceMsH mocie dkerno3uiiny B JKA B Teuenue 18 4 u o6padotke B pactBope 'K (100 mr/m)
B TeueHue | u

Pucynok 3. BrmsiHie ru06eperioBoi KUCIOTHI U )KHIKOTO a30Ta Ha YHEPTHIO MIPOPACTAHUS
1 1ab0paTOPHYIO BCXOXKECTh CEMSIH JIEKAPCTBEHHBIX PAaCTEeHUI

Cawmsrit Beicokuit niporieHT OI1 u JIB mocne o6padotku I'K u KA ObuT OTMEUEH Yy COPTOB POMAIIIKH.
B meHsbImeit crenenn Bo3pactaet mpotieHT D11 y 1pHa MHOTONETHETO, JIB cemsiH aToro pacrenus mocie obpa-
ootku KA neckonmpko HIke (43,3 %), uem JIB 6e3 o6pabotku (53,3 %), TeM HE MeHee CTaTHCTUIecKast pas-
HUIIa MEXY BapuaHTaMHu HeJocToBepHa. ClenyeT OTMETHTh, YTO J0CTaTOYHO 00paboTku Tombko ['K mim
tonbko KA mns crumymsiin D11 u JIB y ceMsiH Bcex MCCIeqyeMbIX pacTeHHH, eMUHCTBEHHO y BaJepHUaHbI
nexapcTBeHHOM oTMedeHo Bo3pactanue D1l u JIB nmpu ogroBpemennoit o6padorke ['K u KA. Tax DI npu
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obpabotke cemsia 3toro pacteHust 'K (K2) cocraBumna 20,0 %, a npu o6padotke u 'K u KA — 36,7 (02),
nocye norpysxeHus cemsH B JKA 311 cocraBuna 6,7 % (O1), uro B 5,5 pa3 MeHb1e, yeM nocie o0paboTku U
I'K u KA. JIB cemsin Banepuansl nocie oopadotku 'K 6s11a 40,0 %, npu o6padotke u I'K u 2KA yBennun-
nack 1 53,3 %, JIB nocine oopaborku JKA — 33,3 %, Toraa Kak mocie aeiCcTBrs TOpPMOHA ¥ a30Ta COCTaBUIa
53,3 %.

Kak y>xe roBopuiiocs paHee, ceMeHa NOAABISAIOIET0 OONBIIMHCTBA AUKOPACTYIINX U KYJIBTYPHBIX pac-
TEHHUU TEPSIOT BCXOXKECTH MO MPOUIIECTBIH KAKOTO-TO BPEMEHH JaXKe B YCIOBHSIX XPAHEHUS PU TTIOHIKEH-
HBIX TTOJIOKUTEHHBIX TeMIIepaTypax. B Hamem cirydae y ceMsiH pacTOPOIIIH ISTHUCTOM IOcIie XpaHEeHUsI IPU
temneparype 1+£1°C B TeueHrne 9 Mecs1eB BCX0XKECTH He HAOJI0Aa10Ch, TOIBKO nociie 00padotku KA Obu1o
OTMEYEHO, YTO OJHO ceMs B3oLL10. B naHHOM citydae TpeOyercsi mepecMOTPETh €€ YCIOBHS XpaHEeHUs, BO3-
MOYHO, JIJIsl CEMSTH 3TOTO pacTeHHs I COXPaHEHHS BCX0KeCTH TpeOyercs norpyxenue B KA cpa3zy mociue
coopa.

i ceMsiH BajiepHaHBbl JIEKAPCTBEHHOM M pOMaIlKu anTeyHoil, copt «Kaparanaunackas», Obu1o npose-
JIEHO TPOpAIMBAHNUE CEMSH B KyJIbType in vitro (puc. 4, 5).
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A — Valeriana officinalis; b — Matricaria chamomilla copt «KaparananHckas

Pucynoxk 4. [Ipopacranue ceMsH JIeKapCTBEHHBIX PACTEHHUH B KYJIBTYpE in Vitro
gepe3 12 cyTok mocie mocajaku Ha muTaTenbHol cpene Knoma

9 90
c c B 30N Valeriana
80 R . officinalis
P
70 ‘-'l'.:-z.:- o E.:-'!'.'-i
60 S

o /1B Valeriana
= officinalis

ke

50

o

40

% 3N Matricaria
chamomilla copt
KaparaHguHcKas

Py
A
CpiLe

]

30

s

20

= JIB Matricaria
chamomilla copt
KaparaHguHckas

e

:f‘“““

L e e gy

o
e
o
o

K3 03

PucyHnok 5. BimsiHue ®KHUIKOT0 a30Ta Ha SHEPTHIO IPOPACTAHUS U TaOOPATOPHYIO BCXOKECTh
B KYJIBTYPE€ i1 Vitro CeMsiH JIEKapCTBEHHBIX PAaCTEHUI
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OtMeueHo, uTo norpyxeHue B JKA cemMsH 3TUX pacTeHHM MOJOKHUTENIbHO cka3biBaeTcs Ha Ol u JIB B
KynbType in vitro. Tak, y Banepuansl nekapctBenHoi J11 6e3 o6pabotku XKA cocraBuna 6,7 %, Toraa kak
mociie KA — 30,0 %, JIB storo pactenus no obpadbotku 6sima 40,0 % mocne KA — 53,3 %. V pomaiku
anTeunoi D11 no odpadotku cocrapmina 20,0 %, mocne KA — 36,7 %, npu 3tom Biusaus JKA Ha JIB orme-
YEeHO He OBLIO.

3axnouenue

BEIsIBIIEHO TIONOXKUTENBHOE BIUSHEE THOOSPEITIOBOM KUCIOTHI M YKHIKOTO a30Ta Ha CTHMYJISIIIHIO SHEP-
TUH TpopacTaHusd U Jab0opaTOPHON BCXOXKECTHU CEMSH JIEKApCTBEHHBIX pacTeHuil. B cpennem mpouent OI1
niociie Bo3zaercTeus JKA Ha cemena ysennuuBaics B 1,4 pasza, JIB — B 1,5 paza. IIponent OI1 nocne Bo3nen-
ctBus 'K Ha cemena ysenmuumBaincs B 2,9 pasa, JIB — B 1,2 paza. IIpu atom it ctumynsauuu 911 u JIB
nocrarodHo 06paboTku ceMsiH i ['K mim KA 1uis Bcex uccinelyeMbIX pacTeHH, TaK KaK Pa3sHUIBI MEKITY
BapHaHTaMU HE HaOJ0AAJIOCh, TOIBKO Yy BalepHaHbl JIEKApCTBEHHOH oTMeueHo Bo3pactanue DIl u JIB npu
onHoBpeMeHHoit 00padotke I'K 1 JKA.

VY cTaHOBJIEHO, YTO CEMEHA PacTOPOIIIIN MATHUCTON TEPAIOT BCXOKECTh MOCTIE XpaHEHU MPU TeMIlepa-
type 1£1 °C B Teuenne 9 mecsues. TpedyeTcs npoBecTr 3KcepuMeHThI 1o onpeaeneruo DIl u JIB cemsn
cpasy nocie c6opa, BO3MOXKHO, 1t ctuMyisinuu D11 n JIB HeoOxonuma Oynet 06paboTka XUMUYECKUMH pe-
areHTaMu CBEXECOOPAHHBIX CEMSIH.

OtMeueHo, uTo dkco3uIys B KA B Tedenue 18 1 monoxurenpHO moBausuia Ha D11 B KynbType in vitro
CEMSH BajlepuaHbl JEKapCTBEHHON M pOMAIIKU anTeyHol, copT «Kaparananuckas». Tak, npouent OII y Ba-
JiepuaHbl JIeKapcTBEHHOH mocie 00paboTku JKA Bo3poc B 4,5 pasa, a pomaiky antednoit — B 1,8 pasa. Ilpo-
nent JIB Banepuansl JIeKapCcTBeHHOU Tociie Bo3nmerictBus JKA Bo3poc B 1,3 pasa, Bmusaus JKA nHa JIB po-
MAlIlIKH anTeYHoH, copT «KaparanguHckasy oTMedeHo He ObLIO.

Paboma svinonnena 6 pamxax epanmosozo npoexkma Komumema nayxu Munucmepcmea obpazosanust u
nayxu Pecnyonuxu Kazaxcman: AP09259548 «Kpuokoncepsayus cemennoco mamepuana ouKopacmyuux u
JIEKapCMBEHHbIX paAcmeHull U Op2anu3ayuss 6aHKa KpamkoCpoUHo20 U 00A20CPOUHO20 XPAHEHUSLY.
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KpnokoncepBauusi TYKbIMIAPAbIH 3€PTXAHAJBIK
OHY KOHE 6CY IHEPIUsIChIH KOFAPbLIATY Jici

Kazakcranaa jxoHe OYKinm anemze OCiMIOiK pecypCTapbIHBIH OHOANyaHTYPIIUIITIH KOFanTy Mmaceneci Gap.
CoHppIKTaH OCIMIIK repMornia3MacelH y3ak cakray —196 °C ere TeMeH TemiiepaTypaia KYprisiieTiH
KPHOTEeHAIK OaHKTepiH Kypy OOHMBIHIIA >KYMBIC XYpriziaysne. Kprorenni 6aHkTepe cakralaTelH TYKBIMIAp
YIIiH OJIap/BIH THIHBIITHIK KYHIH XOHE OHyiHEe jKardal jkacallThIH 3aTTapiblH OPEKETiH 3epTTey KakKer.
Jlopinik eciMIiKTep 3epTTeyldiH MaHbI3IBl 00beKkTiepi Ooibim TabbuIaabl, cebedi pecryOinMKama HOpLTiK
ocIMIIIKTep/Ii OHEPKACINTIK ocipy MEH >KepTiliKTi IIWKi3aTKa HerizjenreH (apMaleBTHKAILIK IpenaparTap
OH/IIPiCiHIH JKaKChI )KYMBIC iCTEHTIH XKyiieci oK. COH/IBIKTaH OMipIIeH TYKbIMIBIK MaTePHAIABIH Y3aK YaKbIT
CaKTAJTybl XKOHE TYKbIM OHYIH BIHTAJIAH/IBIPATHIH O/IICTEP Typasbl FBUIBIMU aKMapaTr KaxeT. DKCIIEPUMEHTTEp
HOTIKECIH/IE TOPITIK 6CIMIIKTEpAiH TYKBIMBIHBIH 6CY SHEPTHACHIHBIH (O0) jkoHE 3epTXaHANIBIK oHYiHIH (30)
naifeiAblK eciMine rubbepen KeukeUibl (I'K) Men cyitpik aszorTeiH (CA) oH ocepi aHbIKTanabl. Oprama
anranza, TyKeivaapra CA ocep eTKeHHEH KeiiiH, OO naiibi3bl 1,4-ke xone 30 1,5 ecere octi. TykpiMaapra 'K
acep eTKeHHeH Keifin, ©0 naifb3e 1,2 ece, an 30 2,9 ece octi. ©0 MeH 30 BIHTANAHIBIPY YIIIH TYKBIMAAPIBI
I'K memece CA opictepiHiH OipiMeH ©HJEY MKETKUTIKTI €KSHIr aHBIKTAABL. AJa TikeH TyKpiMaapbl 1+1 °C
TeMmreparypana 9 ail cakTalFaHHaH KEiliH OHTIITITIH JKOFalITaThIHBI OaiikamraH. MywmkiH, ©3 meH 30
BIHTANAHJBIPY YIIIH >KaHAAaH >KUHAIFAaH TYKBIMJIApAbl XHUMHSUIBIK PEarceHTTEPMEH OHJIEY KaKeT IIbIFap.
Jopinik BaJepuaHa >KOHE [OpiXaHAIBIK TYWMENaK TYKBIMBIHBIH KaparaHIBUIBIK COPTBIHBIH i1 Vitro
KyneTypacsiHaa CA acepi ©0 4,5 xoHe 1,8 ecere Oaiikanasl. CA ocepiHeH KeliH ASPUTIK BaJepHaHAHbBIH
nmabI3ABIK KepceTkimn 1,3 ecere ecti, an AopixaHanblK TyldMmenak KaparanosuiblK copTeiHa 30 ocep eTyi
GaifKamMaspbl.
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Kinm cedep: TYKbIM, TOp1ITiK ©CIMIIKTEDP, KPUOTCHIIK OaHK, i1 Vitro KyJIbTypachl, ©Cy SHEPTHACHL, 3ePTXaHAIBIK
OHY.

N.V. Romadanova, M.M. Aralbaeva, N.K. Rymkhanova, D.Sh. Baigaraev,
A.K. Ramazanov, M.Iu. Ishmuratova, S.V. Kushnarenko

Cryopreservation as a way to improve laboratory
germination and germination energy of seeds

In all across the world, including Kazakhstan, there is a problem of loss of plant resources biodiversity.
Therefore, work is underway to create cryogenic banks, in which long-term storage of plant germplasm is
carried out at an ultra-low temperature of —196 °C. For seeds stored in cryogenic banks, it is necessary to study
their dormant state and the action of substances that could stimulate their germination. Medicinal plants are
important objects for research since the Republic lacks a well-functioning system of industrial cultivation of
medicinal plants and the production of pharmaceuticals based on local raw materials. Consequently, scientific
information is required on the long-term maintenance of viable seed material and methods of stimulating seed
germination. As a result of the experiments, the positive effect of gibberellic acid (GA) and liquid nitrogen
(LN) on the increase in the percentage of germination energy (GE) and laboratory germination (LG) of
medicinal plants seeds were revealed. On average, after LN exposure to seeds, the percentage of GE increased
by 1.4 and LG by 1.5 times. After the exposure to GA, the percentage of GE increased by 1.2 times, and LG
by 2.9 times. It was found that, to stimulate GE and LG, it is sufficient to treat seeds with one of the reagents,
GA or LN. It was found that the seeds of Silybum marianum lose their germination after storage at a temperature
of 1+1 °C for 9 months. The stimulation of GE and LG may require the treatment of freshly harvested seeds
with chemical reagents. The effectiveness of the exposure of LN on in vitro seeds GE of Valeriana officinalis
and Matricaria chamomilla variety Karagandinskaya by 4.5 and 1.8 times, respectively, was noted. The LG
percentage of Valeriana officinalis after exposure to LN increased by 1.3 times, while the effect of LN on the
LG of Matricaria chamomilla variety Karagandinskaya seeds was not observed.

Keywords: seeds, medicinal plants, cryogenic bank, in vifro culture, germination energy, laboratory
germination.
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Evaluation of macroparticles and nanoparticles of zinc and zinc oxide’s toxicity
based on the Artemia salina model

This article is devoted to the study of the effect of macroparticles and nanoparticles of zinc and zinc oxide on
animals. The toxicity of pollutants to the fauna of aquatic ecosystems was assessed in course of a laboratory
experiment. The test objects, the larvae of crustaceans of Artemia salina, were exposed to the particles of zinc
(Zn) and zinc oxide (ZnO). The particle content in the water was 5 mg, 10 mg, 20 mg per 100 ml. The obtained
results of the research indicate that the zinc and zinc oxide nanoparticles in the studied concentrations show a
slight degree of toxicity during the 48-hour experiment period. The macroparticles of these substances have
higher toxic properties for eggs and larvae of Artemia salina.

Keywords: macroparticles, nanoparticles, zinc, zinc oxide, Artemia salina, aquatic ecosystems.

Introduction

In recent years, intensive work has been done worldwide to obtain and apply nanoscale materials in var-
ious branches of science, industry, and agriculture. Numerous works indicate that nanoparticles also exhibit a
biological effect in addition to the required physical and chemical properties. This effect can be both positive
and negative for the biological system. In this regard, the problem of assessing the impact of nanoparticles on
the environment is of vital importance.

The results of the studies related to the possible effects of nanoparticles on the body of animals and the
mechanism of their biological action do not have an unambiguous interpretation and often demonstrate con-
tradictory results. The importance of specialized studies of the biological properties of nanoparticles and ma-
terials is explained by the fact that the physical, chemical, and biological properties of most substances change
during the transition from macro- to the nanoscale, and the nanomaterials can cause a completely different,
sometimes opposite effect when contacted and penetrated biological structures. In addition, nanomaterials are
characterized by high bioavailability: they easily penetrate through any biological barriers and are impermea-
ble to particles of microscopic size. The studies conducted using various types of biological systems (cells,
bacteria, and living organisms) show that nanoparticles can have an eco-toxicological effect. These features
are important for assessing and predicting the biological and environmental safety of nanoscale materials [1].

The nanoparticles of biophilic elements, namely zinc, are of particular interest. L.V. Zhong in his study
[2] noted that nanoparticles of ZnO have a large number of nanostructured variants, which might explain the
fact that the influence of these nanoparticles on animal organisms causes both positive and negative effects.

The positive effect of zinc nanoparticles and their compounds on various organisms was especially widely
published in biomedical studies. In many works, it has been proved that the use of pure suspensions of zinc
nanoparticles, as well as in combination with chitosan, activates the processes of regeneration of mammalian
skin wounds [3, 4]. Another research of the above-mentioned authors demonstrated the antibacterial effect of
zinc nanoparticles on the strains of staphylococcus. The positive effect of ZnO nanoparticles is found not only
in mammals but also in birds, which is associated with an improvement in the physiological parameters of the
intestinal barrier and biochemical characteristics of antioxidant protection [3-5].

However, these substances can have a toxic effect in higher doses. There are numerous studies describing
the negative effect of zinc nanoparticles on various organisms. For example, in the works of I.I. Tomilin, nano-
and micro-particles and zinc ions have a toxic effect on freshwater hydrobionts of different trophic levels: cerio-
daphnia branched crustaceans (Ceriodaphnia affinis), larvae of dipteran chironomids (Chironomus riparius)
and aquarium fish (Brachydanio rerio). Zhao et al. (2016) and Chun et al. (2017) observed some negative
effects of nanoparticles and demonstrate that as the concentration of nanoparticles in water bodies increases,
the rate of development of embryos and the hatching rates of Danio fish decreases [6, 7]. Choi et al. (2016)
showed that the cause of this may be a violation of the gene expression of the Danio fish embryos. It is also
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shown that, unlike ZnSOs, ZnO nanoparticles caused inflammatory processes of the pericardium, tail and yolk
sac and disruption of the immune system. Other species of fish, in particular carps, also respond by reducing
innate and adaptive immunity to feeding ZnO nanoparticles [8—10].

Zinc nanoparticles have the properties of high bioavailability for animal organisms, which is demon-
strated in the work of R.V. Raspopov [11], where the distribution of zinc nanoparticles by organs and tissues
was revealed by the method of radioactive tracers.

In addition, nanoparticles, in particular, zinc oxide ones, are steadily accumulated in the body of animals.
It is shown that the presence of ZnO nanoparticles in water resulted in accumulation in the gills and intestines
of fish (a rain trout) even after cleaning the medium, which caused oxidative stress in the gills and disruption
of liver antioxidant protection mechanisms even in case of quick removal of the pollutant from that medium.
Apart from the liver and gills, when nanoparticles are found in water, their accumulation is established in other
organs of animals. Zn was observed to be accumulated in the brain, liver and muscles, which led to disruption
of normal metabolic functioning of the liver. Some authors mentioned that the ZnO nanoparticles remain stable
at the high pH values, but when the pH drops, Zn ions began to be generated. In the study of Du et al. (2016)
dedicated to the study of the response of Danio embryos to the exposure of nanoparticles, more damage was
recorded during the growth and development of larvae, in which both chemicals were present compared to the
system exposed to two separate agents [12, 13].

Similar results were obtained in the experiments conducted with other species of fish. The effects of
different concentrations, small (10-30 nm) and large (100 nm) ZnO nanoparticles, on tilapia as (Oreochromis
niloticus) caused a significant accumulation of both small and large ZnO nanoparticles in the tissues of the
liver, gills, intestines, kidneys, brain and muscles, which led to a violation of oxidative metabolism. The fact
that, under the same exposure conditions, the accumulation of small ZnO nanoparticles was significantly
higher compared to the larger nanoparticles of this substance is of particular importance [14].

The problem of the multidirectional manifestation of zinc oxide nanoparticles’ impact was well-described
in the works of D.R. Vishnu et al. [15]. In the comparative experiments on rodents and fish, the importance of
studying the toxicity of nanoparticles of this compound is proved with similar conclusions reached by Chen et
al. [16]. These studies emphasized the need to study the toxic effects of ZnO nanoparticles on terrestrial and
aquatic animals. This results in the need to reduce the number of nanoparticles in animal diets and to revise
the concentrations of these pollutants in natural environments, especially in the presence of over one pollutant,
which can lead to the manifestation of synergetic toxicity. The possibility of synergy is associated with the
high reactivity of nanoparticles and their ability to easily form complexes with other substances.

It was noted that in Kazakhstan there were several publications devoted to the disclosure of the physical
and chemical properties of nanoparticles, but the study of their biological effect and toxicity for living organ-
isms has not previously been done.

Thus, the study of the effects of metal nanoparticles on biological objects, including hydrobionts, re-
mained an interesting and practically significant task. The effect of concentrations of macro- and nanoparticles
of zinc and zinc oxide on the Artemia salina nauplii were studied in this research in an aqueous saline solution.

Experimental

The suspensions of zinc and zinc oxide particles of different concentrations (5, 10, 20 mg per 100 ml of
water) were used in the experiment. The particle size was 80—100 nm (nanoparticles) and 500—1000 nm (mac-
roparticles). As the test objects, the Artemia salina crustacean, lived in salty reservoirs, were used in the ex-
periment. The dry eggs of Artemia salina (12 g of eggs per 500 cm? of water) were poured with settled tap
water at the required concentration of NaCl. Under favorable conditions, Artemia salina nauplii hatched from
eggs through 1-2 days. For the experiment, the hatched nauplii, 4 individuals each, were placed in 30 ml glass
cups in a saline solution with different concentrations of zinc or zinc oxide macroparticles and nanoparticles.
The experiment was conducted with 5-fold repetition with 20 individuals in each experimental and control
group [17]. The duration of exposure to the pollutants was 48 hours long. After 48 hours, the alive and dead
individuals were counted and compared against the indicators of the control group.

Results and Discussion

The study of the effect of macroparticles on the hatching of crustaceans indicates that the presence of zinc
and zinc oxide macroparticles in the aquatic medium leads to a decrease in the percentage of hatched Artemia
salina eggs.
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The content of Zn macroparticles at the concentration of 20 mg /100 ml led to a maximum reduction in
hatches by 55 % compared to the control group (Tab. 1).

Table 1

Percentage of Artemia salina nauplii hatched after exposure to zinc macroparticles

Sample Control 5 mg/100 ml 10 mg/100 ml | 20 mg/100 ml

1 4 2 2
2 4 3 3 1
3 4 1 1 3
4 4 3 3 3
5 4 2 2 2

Total 20 11 11 9

A, % 100 55 55 45

The presence of ZnO macroparticles in the medium also led to a decrease in the hatched crustaceans, but
to a lesser extent compared to the zinc macroparticles (Tab. 2). The maximum decrease in hatching percentage
was observed at the concentrations of 5 and 20 mg per 100 ml. In other experimental groups exposed to the
smaller and higher concentrations of the substance, a significant decrease of larval density by 45 % was also
observed.

Table 2

Percentage of Artemia salina larvae hatched after exposure to zinc oxide macroparticles

Sample Control 5 mg /100 ml 10 mg /100 ml | 20 mg /100 ml
1 4 3 2 2
2 4 3 3
3 4 2 2 2
4 4 1 5 2
5 4 2 3 2
Total 20 11 14 11
A, % 100 55 70 55

Nanoparticles of zinc in most of the studied concentrations illustrated the same survival rate of crustacean
larvae for both control and experimental groups with no toxic properties (Tab. 3). The exception was the max-
imum concentration of zinc nanoparticles in the medium of 20 mg per 100 ml, which caused a decrease in egg
pecking by 10 %.

Table 3

Percentage of Artemia salina larvae hatched when exposed to zinc nanoparticles

Sample Control 5 mg /100 ml 10 mg /100 ml | 20 mg /100 ml
1 4 4 4 4
2 4 4 4 4
3 4 4 4 2
4 4 4 4 4
5 4 4 4 4
Total 20 20 20 18
A, % 100 100 100 90

After studying the effects of zinc oxide nanoparticles, it was noted that only the lowest concentration of
these particles (5 mg/100 ml) demonstrated some toxic effect. The higher concentrations of the substance
caused the same hatching of larvae showing absent of toxicity (Tab. 4).
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Table 4

Percentage of Artemia salina larvae hatched when exposed to zinc oxide nanoparticles

Sample Control 5 mg /100 ml 10 mg /100 ml | 20 mg /100 ml

1 4 2 4 4
2 4 4 4 4
3 4 4 4 4
4 4 4 4 4
5 4 4 4 4

Total 20 18 20 20

A, % 100 90 100 100

Based on the study, it can be stated that zinc and zinc oxide nanoparticles in the studied concentrations
demonstrated a slight degree of toxicity during the experiment period of 48 hours. The macroparticles of these
substances have higher toxic properties for eggs and larvae of Artemia salina.

Conclusions

The effect of metal particles on the representatives of the aquatic fauna of the invertebrate Artemia salina
depends not only on the chemical composition of the agents, their concentration in the medium but also on the
size of the active particles. Macro- and nanoparticles of zinc and zinc oxide show a different level of toxicity.
A large toxic effect on Artemia salina eggs is posed by the zinc macroparticles. A smaller but significant level
of toxic reaction on the crustacean eggs was caused by zinc oxide macroparticles. Nanoparticles of zinc and
zinc oxide exhibit negligible toxicity.

Based on the study, it is assumed that the effect of these toxicants may vary depending on the duration of
the experiment and the stage of development of the crustacean. In this regard, it is planned to continue research
in order to obtain the data of how both macro-and nanoparticles of zinc and its oxide may affect the later stages
of development of Artemia salina.
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MBIpbIlI IeH MBIPBII OKCHAIHIH MAKPOOOJIIIeKTepi MeH HaHO0O/IIIeKTePiHIH
Artemia salina yaricinae ybITTbUIBIFBIH Oarajiay

Makasia MBIPBIII TI€H MBIPBII OKCUAIHIH Makpobemmektepiniy (MB) sxone nanoGemmektepinin (HB)
JKaHyapiapra ocepiH 3eprreyre apHamrad. Cy dKoKyiienepiHiH QayHachl YIIIH JacTaylibl 3aTTapblH
YBITTBUTBIK ICHTeHiH Oaranay 3epTXaHAIBIK TOKIpHOe e KYpri3iii, OHIa 3epTTENETIH TeCT-00bEKTICI — MIastH
TOpI3AiNepiHiH IepHacinnepi Artemia salina MBIpBII (Zn) >KoHE MBIPHII OKCHIIHIH (ZnO) GemeKTepiHiy
acepine ymepansl. Cy OGemmexrepinin memmepi 100 mu-ge 5, 10, 20 Mr Oonmsl. 3epTrey HOTIKenepi
3epTTeNreH KOHIEHTpalUsIapAaFrbl MBIPBIII TIEH MBIPBILI OKCHIIHIH HaHOOeIeKTepi 48 caraTThIK TOKipude
KE3CHIH/Ie eNeyCi3 YBITTBUIBIK JOPEeKeciH KopceTTi. MBIPBIUTHIH Makpooeuiekrepi Artemia salina
JKYMBIPTKAJIapbl MEH ASPHACUICP] YIIIH CaIBICTEIPMAIIBI TYP/IE XKOFAPBIPAK YIIbl KACHETKE UE.

Kinm co30ep: makpobesnieKkTep, HaHOOOIIIIEKTEP, MBIPBILI, MBIPBILI OKCUI, Arfemia salina, cy SKoxylienepi.

A.T. Cepuko0aii, A.M. Alitkynos, A.K. 3eitanaenos, 3.T. Keicraybaesa

O1eHKa TOKCHYHOCTH MAKPOYACTHI] H HAHOYACTHUIl IIHHKA ¥ OKCH/IA IIHHKA
Ha MoaeJau Artemia salina

Cratbs MOCBSIIEHA UCCIIEOBAHUIO BIMSHUS MAaKpOUYaCTHUIl M HAHOYACTHI] IIMHKA U OKCHUJIA LIMHKA HA JKUBOT-
HbIX. OIIEHKY YPOBHS TOKCHYHOCTH IMOJUTFOTAHTOB JIJIs (payHBI BOJHBIX 3KOCHCTEM MTPOBOIMIIH B YCIOBHSX J1a-
0OpaTOPHOTO HKCIIEPUMEHTA, IJIe TeCT-00BEKThl — JIMYNHKH PAYKOB Artemia salina MOIBEPTraInch BO3ICH-
CTBUIO YacTULl LIMHKA U okcuja nuHka. Coxepikanue yactul] B Boje cocrasisuio 5, 10, 20 mr na 100 mu.
PesynbTaThl nccnenoBaHus CBHICTEIbCTBYIOT, YTO HAHOYACTHUIIBI IIMHKA U OKCHJA IIMHKA B U3yYEHHBIX KOH-
LEHTPALUIX NPOABISIOT HE3HAYUTENBHYIO CTETIEHh TOKCUYHOCTH B TeUeHUe 48 4 sKcrepuMeHTa. ABTpopaMu
CZIeNaH BBIBOJI, YTO MaKpOUYaCTHUIIbI 3THX BEUIECTB 00a1al0T 0ojiee BEICOKUMHU TOKCHYHBIMH CBOWCTBAMU IS
SIAL] M TWYUHOK Artemia salina.

Knouesvie cnosa: MakpoO4acTHIIbI, HAHOYACTHIIBL, IIMHK, OKCH]T IINHKA, Artemia salina, BOTHBIE SKOCUCTEMBI.
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JKO0JI0r0-IIeHOTHYECKUH 1 (PIOPpUCTHYECKH AHAIN3 MOMYJIAIMI
Dactylorhiza fuchsii (Druce) Soo B KazaxcTaHckoil yacTu
AJITaliCKOM TOPHO# CTPaHbI

Llenplo cTaTh SIBUJIOCH OIPE/ICNICHHE YKOJIOTHYECKOr0 ONTHMYyMa U IUIACTHYHOCTH BUJA B 00CIEIOBaHHBIX
coo0IIecTBax Ha OCHOBE CXO/CTBA M Pa3nndus (GpuTomeHo30B. MarepHuansl HOTydeHsl B pe3ynbTaTe o0cIerno-
BaHUS TEPPUTOPHH MapHIPYyTHO-PEKOTHOCIUPOBOYHEIM MeTooM. Ha OCHOBAaHWM IOJIEBEIX HCCIIEAOBAHHUN B
o0creryeMOM perHoHe BEIETIEHO YeThIPe OCHOBHBIE MOMYJIAINN, OTMEYEeHO 12 MeCTOHaX0XKIEHHH. Y CTaHOB-
JICHO, 4TO LeHodIopa nomyisiuuit D. fuchsia B Kazaxcranckoii vacTu ANTaiiCKoi TOpHOU CTpaHbI ChopMHUpo-
BaHa 251 BuIOM, OTHOCAIIMMCS K 49 cemelicTBaM, 155 pogam. XapakTepHbIMU BUIaMH-MapKepaMu SBJISIOTCS
Betula verrucosa, Juncus compressus, Poa palustris, Poa pratensis, Filipendula ulmaria, Geum rivale, San-
guisorba officinalis. 1|eHO3KOTHIIBI 3aHUMAIOT BIIAXKHBIE JTYTOBHHBI, OIyLIKH O€PE30BBIX M CMEIIaHHbIX JICCOB,
JIOJIMHBI PEK U Py4YbeB C HEOAHOPOIHBIM YBIAXKHEHHEM U 60TraThIM I'yMyCHBIM cyOcTpaTtoM. droponomyJiaiy-
OHHOE CXOJICTBO 00CIIeZIOBAaHHBIX MOMYJIINI BappbHUpyeT B npeaenax 12—-24 %. B sxogorndeckoM OTHOIICHAN
BO BCEX HOIMYJISIIHAX OCHOBY (DUTOILEHO30B COCTABIISIOT Me30(uTE — 74 %, momst Me3orurpopuro — 18,
kcepome3oputoB — 8 %. B cocraBe *Kn3HEHHBIX ()OPM JOMHHHUPYIOT TPaBSHUCTHIC pacTeHns — 219 BHIOB
(87 %). dpeBecHo-KycTapHHKOBas (hiopa mpexacrasiena 6equo — 32 Buna (13 %). Camonognep:kanue U pas-
MHO)KCHHE BHZA OCYIIECTBIIICTCS CEMEHAMHU. DKOJIOTHIECKHH onTuMyM D. fuchsia pUXOOWTCS Ha pa3HO-
TPaBHO-BEHHHUKOBBIC, Pa3HOTPABHO-IA0a3HUKOBbIE, 31aKOBO-TyKOBBIE, XBOLIEBO-3]1aKOBbIE, OCOKOBO-KYyCTap-
HHUKOBBIE (PHTOL[CHO3EI.

Knioueswie crosa: Dactylorhiza fichsii (Druce) Soo, Kazaxcranckuii Antail, momyisuus, ¢iopa, CTpyKTypa,
¢uroneHo3.

Beeoenue

Dactylorhiza fuchsia (Druce) Soo — rurpo-mMe30puT, CIiuopuT ¢ eBpo-CHOUPCKUM apeaioM, Ipou3pac-
TaeT 10 CHIPBIM JIyTaM, 3a0010UYEeHHBIM HI3WHAM, B HU3KOTPaBHBIX coobmiecTBax [1]. Kaszaxcranckue n3omm-
poBaHHBIE TOUYKH pacnipoctpaneHus D. Fuchsia sBnsiorcs nepudepuitHoil 0CTaTOYHON 4acThi0 CHOMPCKOTO
TOPHO-TACKHOTO apeana Buna. Peqakuil BUj ¢ cokpamiaromuMcs apeaiioM [2—4], HO CrtocoOeH 00pa3oBhIBATh
0o0mIEHOE BO300OHOBICHHE. HaXomuTes o1 OXpaHoH B 3aITOBEAHUKAX [5] M HAIIMOHATLHBIX Napkax [6]. B Ka-
3aXCTAaHCKOM AJITae 4acTO MOJHUMAETCS IO CPETHEro TOPHOTO Mosica TEeMHOXBOWHEIX JiecoB [7]. [Ipenmoun-
TaeT Oorarele TyMycoM NO4YBEI. L[BeToBas manutpa couBeTuil GpuosieToBas Aj1st OTKPHITBIX MECT M CBETJIO-PO-
30Bas ISl 3aTEHEHHBIX y4acTKoB [8]. HacTo BcTpedaroTcst 6ebie popMbI COIIBETHI, KOTOPHIE HE HMEIOT ITATCH
Ha JINCThX [9]. B3pocibie TeHepaTHBHBIE 0COOM YacTO 00pa3yioT PO3ETOUHBIC JINCTh pHu ocHoBaHuU [10].
Mopdonorndecku 6mu3ok kK D. maculata [11], oT KOTOporo oTim4aeTcs 0OpaTHOANIEBUIHBIMY, HE KUJIEBa-
THIMH HWKHUMU JIUCThSIMU, TPEXJIOMACTHON HIDKHEH IIBETOBOM I'y0OH C 320CTPEHHOM CpeJTHEH YacThio.

Bun onucan n3 Aurimu [11]. Apean: EBpona, Cubups, 3anagHas MoHTovs, ceBepo-3amannabiii Kurai,
ceBep Cpenneii Azun. CTeneHb PEAKOCTH: HaXOAALIMIACS 0] yrpo3oi ncuezHoBeHus (critically endangered
— CR) [4].

CrierualibHbIe HCCIIEIOBAHMS 110 U3yUEHHUIO IKOJIOTO-IEHOTUIECKIX XapaKTEPUCTHK COOOIIECTB U (PIro-
pUCTHYECKOTO cocTaBa momynsiuii D. fuchsia na tepputopun KazaxcraHckoi wactum AnTaiicKoil ropHOU
CTpaHbI He MPOBOAMIKCE. VI3yueHne COBPEMEHHOTO COCTOSIHUS MOy ISiuid D. fuchsii i IEHOTUYECKON CTPYK-
TYpBI COOOIIECTB HEOOXOANMO I YCTAaHOBIIEHUS (hIIOPO-TIOMYIIAIIMOHHOTO CXOCTBA COOOIIECTB, IKOJIOTH-
YECKOT0 ONTHMYyMa BUJa B ycinoBuax KazaxcraHckoro Aniras, BO3pacTHOTO COCTaBa M CaMOITOIIePKAHUS T10-
MyJISUAN.

Lens maHHOTO HCCIENOBaHUS — JKOJOTO-UEHOTHYECKUH W (PIIOPUCTUUECKUI aHATU3 MOMmyJsiuuii D.
fuchsii B KazaxcTanckoi 9acTi ANTaliCKOM TOPHOW CTpaHbI; ONPeIe]IeHNEe IKOJOTHIECKOT0 ONTHMYyMa U Ti1a-
CTHYHOCTH BUIa B 00CIIeIOBaHHBIX COOOMIECTBAX HA OCHOBE CXOJCTBA U Pa3inius (PUTOLIEHO30B.
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Jlns fOCTHKEHUS IOCTABIEHHOM 11eJIM HaMU OBbLIIM PEIlIeHB CIeAYIOIHE 3aJaul: YCTaHOBJICHA U [IPOaHa-
JU3UPOBaHa (PIOPUCTHUYECKAS CTPYKTYpa COOOIIECTB ¢ yuacTreM D. fuchsii; BbISIBICHBI KOHKPETHBIE 3KOJIOT0-
(uTOLIEHOTHYECKHE TTOKA3aTEeNH, B TPAHUIIAX KOTOPBIX pealln3yeTcsl 5KOJIOrMYECKOe CYLIECTBOBAHUE LICHOTIO-
MYJIALUH; yCTaHOBIEH K03 uimeHT koppessiuuu (Gropsl 11 4 MOMyJIALUN H3y4aeMoro BUA.

Mamepuanvl u memoosi

HUccnenoBanus nposoaniuck B Kazaxcranckoii yactu Anraiickoid ropHoit crpansl (Kazaxcranckuid An-
Tai), KoTopas sABIsIeTCs (parMeHTOM caMoi KpyrHoi Antae-CasHCKON rOpHOM CUCTEMBbI, TPaHMIIbI KOTOPO
MIPOCTUPAIOTCS OT 03epa 3aiican a0 o3epa baiikan. K Kazaxctany oTHOCHTCS TOJIBKO €€ I0ro-3anajHas OKpa-
nHa [12]. Knumarndeckue ycinoBus KazaxcraHCkoro Anras OnmpeeNsroTes, MPEek/e BCEro, ero pacioioke-
HUeM B LeHTpe EBpa3zunaTckoro MaTepuka ¢ OTHOCHTENIBHO OJMHAKOBOH YJaIEHHOCTBIO OT OKEaHOB, OJIU30-
CThIO MycThIHb MoHrouu u CpenHelt A3um, a Takke MOJI0KEHUEM B CHCTEME KOHTHHEHTAIbHO-OKeaHnde-
CKOro mepeHoca Bo3ayIHbIx Mace [13]. [louBkl, Kak IpaBUiIO, CBETJIO-KALITAHOBbIC, COCTABIIAIOLINE OCHOB-
HOH (OH, Ha KOTOPOM TPOSIBIAETCS XapaKTePHBIN U1 pErHOHa BEPTUKAIBHBINA CIIEKTP MOYB: TEMHO-KAIlITa-
HOBBIE, CTEIIHbIE YEPHO3EMBbI U JIECOCTEIHBIE, CEphIE JIECHBIE TIOYBBI, TOPHO-TAEKHBIE KHUCIO3EMBI U TOPHO-
myroseie [14, 15].

Uccnenosannsa nposoaunuck B 2018-2020 rr. MapmpyTHO-pEKOTHOCHUPOBOYHBIM MeTo oM B Katon-
Kaparaiickom, Mapkakonbckom, [irybokoBckom u [lleMOHaMXHHCKOM aIMUHHUCTPATHBHBIX paiioHaX. B reo-
rpadM4ecKoM OTHONICHHUH MapHIPYThl SKCIEAUINA TMPOXOJIIN Mo Tepputopun Kaszaxcranckoro Antas c
oxBaTtoM xpeOToB: CapbiMcakthl, OxHbI Anraii, 3anagnas Jlucresra, MiBanoBckuii, YOuHCKUN, YITHOUH-
ckuii, Azytay, Jlunelickuit u ByxrapMuHCcKue ropsl, a Takxke oocieoBaHbl JonMuHBL pek UYepHast Y6a, boinb-
mas [lonepeuka, Kanmxup, byxrapma, Capsimcaktsl, benas, Coropnas m Hapein. [IpoBeneno 4 skcreaumm-
OHHBIX BbIE3]]a, MECTOIOJIOKEHNUS BBISIBICHHBIX MOIMYJISLUIA MPUBEACHBI Ha KapTe-cxeme (puc. 1), mpu 3ToM
0co0u 00ceIoBaNKChH B pa3HbIe (Pa3bl CE30HHOTO pa3BUTHs (puc. 2, 3).
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Pucynoxk 1. Kapra-cxema mectonaxoxaenuii nonyJssituu Dactylorhiza fuchsii B Kazaxcranckom Antae
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Pucynok 2. Dactylorhiza fuchsii Pucynok 3. [Homyssiuust D. fuchsii B nepruo MaccoBOTO 1IBETEHHUS

KaptupoBanue MecToHaxoxJeHHMH mpoBeaeHo B mporpamme Qgis 3.12.0-Bucuresti. Karteropus
penkocTH u cTatyc Buja ykazansl B cooTBeTcTBUH ¢ « The IUCN Red List of Threatened Speciesy» [4]. CraTu-
cTryeckas oopabotka pesynabratoB nposeaeHa B STATISTICA 10.0. daopo-nomysauquoHHOE CXOICTBO HC-
CJICZIOBAaHHBIX MOMYJIALHHA BeIYHciIeHO 1o popmyie Kaxkapa [16]. Jlatunckue Ha3Banus nansl mo WCSP [17]
u 3nekTpoHHoro pecypca The Plant List [18]. Ctpykrypa cemeiicTB ykazana no cucreme A.JI. TaxTtamksHa
[19]. HaumeHoBaHMEe BUAOB U POJIOB B CEMEWCTBAX PACIIOIOKEHBI 10 aln(aBuUTYy.

Pesynomamut u ux obcyscoenue

B pesynbraTe SKCIEIUIMOHHBIX M0JIEBBIX PpabOT B €CTECTBEHHBIX MECTax oOuTaHus Ha Teppuropuu Ka-
3aXCTaHCKOTO AJTas BBIABICHBI M 00CIIe0BaHbl 4 OCHOBHbBIC MOMYJIAIMH, HA3BaHHBIE 1O reorpaduieckoit
MIPUHAIEKHOCTH MECTOHAXOKIeHNI: CappIMCakTUHCKasA, byxTapmuHckas, 3ananHo-AnTaiickas 1 AzyTayc-
Kasi, TJie OnrcaHo 12 IeHOnomyIAni.

Capvimcakmunckas nonyaayus. BeisiBieHa B mpearopbsix xpeodra CapeiMcaxTsl. [lomyssiuus xoporo 3a-
LIMIIEHa OT CHUJIBHON MHCOJSIMK W BETPOBOTO BO3JCHUCTBHS. BIakHOCTH MOYBBI — yMEpEHHAs! B TCUCHHE
BCETro Mepro/ia BereTaluu, 0J1aronaps Xopouo BEIpaKeHHOMY HallOYBEHHOMY ITOKPOBY, KOTOPBII TaKKe CIIo-
cobcTByeT TepMoperysiui. HecMoTps Ha O6amM3Koe 3ajeraHne TPyHTOBBIX BOJ, 00pa30oBaHKE HA OBEPXHO-
CTH TIOYBHI 3aCTOSl BOABI HE OTMeUeHO. TpaBoCTOi X0poiIo chOpMUPOBaH, YETKO TPEXbAPYCHBIM, ciokeH 112
Bugamu. [lo xapakTtepy >kM3HEHHBIX (OopM IMpeolragaroT TpaBsHUCTHIE BUA — 92 Buaa (82 %), Ha momio
JpeBeCHO-KyCcTapHUKOBOH (iopsl mpuxosarcs 20 BuaoB (18 %). B sxonorndeckom ruiane npeodiaagaoT Me-
30¢utel — 77 BUIOB (68 %), HE3HAUNTEINHHYIO YaCcTh COCTABIIOT Me3orurpodutel — 22 Buaa (20 %) u kce-
pomesodutel — 13 BunoB (12 %). Ilo ¢pnopuctudeckomy coctaBy U TOMUHUPYIOLIMM BHIaM B nipeaenax Ca-
PBIMCAaKTHHCKOM MOIYJISIIIUYU BBIAEICHO 3 LIEHOMOIYJISIIMH.

[enononymnsimus pazHoTpaBHO-BeliHUKoBOTO (Calamagrostis epigeios (L.) Roth, heteroherba) durorne-
Ho3a. Pazmeriena Ha 10ro-BoCTOYHOM IpeAropbe byxtapMuHckux rop, B 3 kM roro-3anagsee c. Katon-Kapa-
raii; KoopauHaThl MecTononoxenus: 49°11°01” c.ur., 85°30'53" B.x., 912 M Hax yp. m.; wiomaas — 500 M2,
[Ipuypouena K BiIaKHBIM JIyTOBHHAM, TIOJISTHAM B CHJIBHO Pa3peKEHHBIX Oepe30BhIX HacaXaAeHMsX. JlaHHBIN
Y4aCTOK COOTBETCTBYET TPeOOBAaHHUSIM BHJA IO OCBEIIEHHOCTH, yBJIA)KHEHHIO, BBICOTE Hall YPOBHEM MODS.
Bo300HOBNIEHNE BHIa CEMEHHOE, CPEAHss YUCICHHOCTh MOJIOJIBIX PA3HOBO3PACTHBIX BEr€TaTUBHBIX 0co0ei
— 1,55 wr./M?. BeretatBHOTO pa3MHOKEHHUS HE BBISBIIEHO.

enomonynsiys pasHOTpaBHO-aba3HuKoBOrO (Filipendula ulmaria (L.) Maxim, Sonchus arvensis L.,
Equisetum arvense L.) puronenosa. Pacronoxena Ha ceBepo-3anaHOM Npearopse xpedra CapbIMCaKThl, B
OKp. ¢. TomnkauH MoJi MOJIOrOM pa3peKeHHOro Oepe30BOro jeca, B JOIHHE PYydbsl B COCTABE KyCTAPHUKOBBIX
(dopmarnii; koopauHaThl Mectoronoxernus: 85°31'04" c.ur., 49°1126" B.1., 857 M Hax yp. M.; IUIOMAAb —
350 ™% moYBa YMEPEHHO YBJIAKHEHHAs, OCBEUIEHHOCTh paccesHHas. JIaHHBIH y4acTOK COOTBETCTBYET
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TpeOOBaHMIM BHJA IO OCBELICHHOCTH, YBIXXHEHHUIO, BBICOTE HAJl ypoBHEM Mops. Bo3oOHoBNIeHHE BUa ce-
MEHHOE, CPEIHSASA YMCIEHHOCTh MOJIOZIBIX Pa3HOBO3PACTHBIX BEME€TATUBHBIX 0c06el — 2,0 mit./m>. BeretaTus-
HOTO Pa3MHOXKEHUS HE BBISBIICHO.

Lenononysiyst OpycHUYHO-IIHKIIEBOTO (Empetrum nigrum L., Vaccinium vitis-idaea L.) utonenosa.
Otmeuena Ha xp. CapbiMcakThl, B OKp. ¢. Karon-Kaparaii Ha 3a00104€HHO JIeCHON OMyIIKe; KOOPAWHATHI
MeCToHaxoxkaeHus: 85°33'30" c.ur., 49°11'18" B.1., 946 M Hax yp. M.; miomans — 250 M. Y4acTOK CHIILHO
YBIIQKHEHHBIH, TTOIHOCTHIO OCBEIIEHHBIN B TEYCHHE BCETO CBETOBOTO JHSI, YTO HE COOTBETCTBYET HKOJIOTHYE-
CKOMY ONTHMYMY JUIS POCTa M Pa3BUTHUS 0coOel. DKOIOTHUECKUE TTapaMeTPhI OCBEIIEHHOCTH W YBIAKHEHUS
HE COOTBETCTBYET TpeOoBaHUAM BHUA. LleHOMOMy sius nenpeccuBHast, o CJIabbIM CEMEHHBIM BO300OHOBIIE-
HMEM, CPEJIHSS YUCIEHHOCTh MOJIOBIX Pa3HOBO3PACTHBIX BEr€TATUBHBIX 0cobel — 0,2 mtr./M?. Bererarus-
HOTO Pa3MHOXKEHUS HE BBISBIICHO.

byxmapmunckaa nonynsayus. PacnonioxeHa B 3anajaHoi yactu byxrapmuHckux rop. Buj pacceneH He-
OONBIIMMU TPyIIaMu 1o gonuHe peku Hapbia. [TouBeHHBIH cyOCTpaT MpelcTaBieH JTyTOBBIMU ITOYBAMU C
BEPXHUM I'yMYCHBIM cioeM ToramuHor 10 cm. Huke 3aneraer ciioil WINCTBIX JIECCOBBIX OTIOXKEHHUM TOJIIM-
Hoit 50 cM. [loacTunaromuit cnoit — pednas oOkaTaHHas rajbKa. PacTUTENbHBIN TOKPOB YMEPEHHO Pa3BUT, C
nokpeitueM 50—60 %, chopMupoBan 59 BHIaMH BBICIINX COCYIUCTBIX PACTECHHHN; W3 HUX TPABSIHUCTHIC pac-
TeHus npenctasiaeHsl 49 Bugamu (83 %), ApeBECHO-KYCTapHUKOBBIH SIPYC, 00pa3yrOLIUii IOJIOT Jieca, COCTOUT
u3 10 Bunos (17 %). B sxonoruueckoM minane AOMUHUPYIOT Me30puTel — 43 Buaa (73 %), Me30rurpoputoB
— 11 (10 %), kcepomezodutoB 5 BunoB (8 %). onst yuactus Buza B cioxkeHun putornenosa — 2 %.

B npenenax ByxTapMuHCKON MOMYJIALMY BbIAEICHA OAHA LIEHOMOYJISALHUSL.

Lenonomnymsiuus MaTh-u-MadexoBo-xBouesoro (Tussilago farfara L., Equisetum sylvaticum L.) ¢puto-
neno3a. OTMedeHa B 3alafHOM YacTH byXTapMUHCKHX TOP, B OKp. ¢. MaiitmbIp, B mosmmHE p. Hapeia, ypouwnie
Botam noj moorom JpeBecHOro sipyca B BUJE MPUOPEHKHOHN Y3KOH MOJOCH BOIb pydbs; muomaas — 100
M?; IOYBA YMEPEHHO YBJIaKHEHHAs, OCBEIICHHOCTh PACCESHHAS; KOOPIAMHATE MECTONONOKeHus: 49°1014”
c.ir., 85°00'01" B.1., 739 M Hax yp. M. JlaHHBIH y4acTOK COOTBETCTBYET TPEOOBAaHHUAM BH/A 10 OCBEIICHHOCTH,
YBIIKHEHHIO, BRICOTE HaJl yPOBHEM MOps. Bo300HOBIEHUE BHIa CEMEHHOE, CPEIHSS YUCICHHOCTh MOJIOIBIX
Pa3sHOBO3PACTHBIX BEr€TaTUBHBIX 0c00eit — 1,0 mr./M>. Hamu ycTaHOBIEH eMHMYHBIN CIIyYail BEreTaTuB-
HOTO pa3MHOKEHUS.

3anaono-Anmatickas nonyasyus. 3aHUMAET CEBEPHBIC W IOTO-3alaHBIC CKJIOHBI B HIDKHEM W CPEIHEM
ropaoMm nosicax Manosckoro u Jlunerickoro xpe6toB. [lomynsamus copMupoBana OTAEIBHBIMU IPYIIIAMU
BJIOJIb TOPHBIX PYYbEB, MO TOJMHAM PeK. BuI mpuypoueH K omyIiKaM NUXTOBOTO U OEpe30BOro JIECOB, MOXO-
BBIM TIOJISTHAM C PACCESTHHBIM OCBEIIEHHOCTHIO. [IpearnodnTaeT Xopomo ApeHNpPOBaHHBIE TyMyCHPOBaHHBIE
MTOYBHI CO CPETHMM WM CHJIBHBIM YBIQKHEHHEM, 0e3 3acTos Boasl. DropucTHyecKuii cocTaB MpeacTaBlIeH
141 Bunom. Ilo xapakTepy *KM3HEHHBIX (OPM NMPeoOIaAal0oT TPaBsIHUCTHIE pacTerns — 125 BuaoB (89 %), Ha
JIOJTIO IPEBECHO-KYCTAPHUKOBOH pacTuTenbHOCTH npuxoanutces 16 Bunos (11 %). 1o skomoruyeckoii mpuypo-
YeHHOCTH npeodnanaroT me3oduter — 102 Buga (72 %), MmezorurpoduTs! npenacTasieHs! 26 Bugamu (19 %),
Me3okcepodutel — 13 (9 %). B 3aBucHMOCTH OT JOMHHHUPYIOIINX BUAOB M YCIOBHI NMpoHu3pacTaHus B 3a-
MaHO-AJITaliCKOM MOMYJISIIIUY BBIJISIICHO 5 (PUTOIIEHO30B ¢ yyactueM D. fuchsii.

[enonomymsimus 3m1aKoBo-TyKoBoro (Allium microdictyon Prokh., Dactylis glomerata L., Phleum phle-
oides (L.) H. Karst.) ¢puronenosa. Pacmonoxena B roro-3amnagHom npearopse MBaHoBckoro xpedta Ha MOXO-
BOM TOJIHE M0 OKpaKMHE MUXTOBO-0EPE30BOro Jieca; wiomaas — 550 M2, MoYBa yMEPEHHO YBJIaKHEHHAs,
OCBEILIEHHOCTh PacCestHHAsL, KOOPJAMHATEI MecToHaxoxaAeHuA: 50°20'38" c.m1., 83°53'34" B.1., 1212 M Hafg yp.
M. MecTtoobuTaHue COOTBETCTBYET TPEeOOBaHMSAM BHJa IO OCBELIEHHOCTH, YBIAXKHEHHUIO, BEICOTE HAJ YPOB-
HeM Mopsi. Bo3oOHOBIIEHNE BHIa CEMEHHOE, CPEAHSSI YHCIEHHOCTh MOJIOJIBIX Pa3HOBO3PACTHBIX BETETATHB-
HBIX 0c00ei — 2,0 mT./M?. BereraTuBHOro pa3MHOKEHHUS HE YCTAHOBIEHO.

Henomonynsiwmst xBoieBo-ocokoBoro (Carex elongata L., Equisetum arvense L.) ¢putonieHosa. Brise-
JIeHa Ha FOT0-3armafHoM Ipearopbe MBanoBckoro xpedTa, B nonmHe p. bonpmas [lonepeuxa, okp. moc. Cepbrit
JIyr B 3a60J109€HHONM HU3MHE; MUIomaas — 150 M%) MoYBa CHIILHO YBI@KHEHHAs, OCBELUIEHHOCTh IOJHAs B
TEYEHHE BCETO CBETOBOTO JHSI, KOOPAMHATHI MecToHaxoxAeHus 50°20'56" c.mr., 83°53'31" B.a., 1197 m Hax
yp. M. DKOJIOTHYECKHUE MTapaMeTphl OCBEIIEHHOCTH U YBIa)KHEHUSI HE COOTBETCTBYIOT TpeOoBaHMsIM Bua. Lle-
HOTIOITYJISIHSL CO CJIA0BIM CEMEHHBIM BO30OHOBICHHEM, CPEIHSS YHCICHHOCTh MOJIOJBIX Pa3HOBO3PACTHBIX
BEreTaTHBHBIX 0c00er — 0,9 mitT./M?. BereTaTHBHOrO pa3MHOMKEHHS HE BBISBIIEHO.

[enomonysiwyst XBOIIeBO-31akoBoro (Equisetum arvense L., Festuca altissima All., Agrostis gigantea
Roth) ¢uTonenosza. Pacnonoxxena Ha 6epery TopHOTO pydbst, KpyTH3HOM 45° ceBepHOTO CKIIOHA MIBaHOBCKOTO
xpebta B okp. moc. Ceppiii JIyr; miomans — 100 M%, mousa cpeaHecyxas, OCBEIIEHHOCTh — MOIYTEHb.
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DKOJIOTHYECKUe apaMeTphl OCBELICHHOCTH U YBIIAYKHEHHS COOTBETCTBYeT TpeboBaHusIM Buaa. LleHomomys-
U C BBICOKUM CEMEHHBIM BO30OHOBIICHUEM, CPEIHSISI YUCIIEHHOCTh MOJIOJIBIX PA3HOBO3PACTHBIX BETE€TaTHB-
HBIX 0C00el — 2,5 mT./M?. BereTaTuBHOr0 pa3MHOKEHHS HE BBISBIECHO.

Lenononyisiust ocokoBo-pasHoTpaBHoro (Carex elongata L., heteroherba) puronenos3a. Brigenena Ha
I0r0-3aaHoM CKJIoHe Jlunelickoro xpebra, B ypou. KpyTeMma; miomans — 200 mM>. Bux pacceneH y3koi
I0JIOCOW Ha 3a00JI0UEHHOH JIYTOBHUHE IO PYCITy Py4bs; MIOYBA CHIILHO YBJIaKHEHHAsI, OCBEIICHHOCTD ITOJTHAS
B TEUEHUE BCETO CBETOBOT'O JIHS; KOOPAUHATHI MeCTOHaxoxaeHust: 84°08'54" c.u1., 50°23'51" B.1., 1359 M Han
yp. M. CocTosiHIE IEHOTOIMYJISIUN YTHETEHHOE, TaK KaK CHJIbHAS YBIAKHEHHOCTh Y4aCTKa U BEICOTHOE pac-
MOJIOKEHUE HAJI YPOBHEM MOpS HE OJaronpusTHBI UIS pocTa U pa3BUTUs BHJA. CeMEHHOE BO30OHOBIIEHUE
0CIa0JIEHHOE, CPEIHSA YMCIEHHOCTh MOJIOBIX PAa3HOBO3PACTHBIX BETETATUBHBIX 0co0eit — 0,75 mr./m%. Be-
TeTaTUBHOTO PAa3MHOXKEHUS HE BBISBICHO.

LleHnomomy Is1Ksi 0COKOBO-KYCTapHUKOBOTO (Betula verucosa Ehrh., B. microphylla Bunge, Carex elon-
gate L.) puronenoza. OTmMeueHa Ha 3anagHoM otpore Jluneiickoro xpe0Ta, B onune p. YepHas Y6a. Onucana
Ha OIYyLIKE JPEBECHO-KYCTAPHUKOBOTO COOOMIECTBA; IuIomans — 250 M?; ouBa yMEPEHHO YBJIaKHEHHAs,
OCBELICHHOCTh paccesiHHAs; KOOpAUHAThl MecTtononoxenus: 84°10'50" c.ui., 50°24'50" B.x., 1300 M Hag yp.
M. CocTOsIHUE TIEHOTOMYJISIIINY YTHETEHHOE, TaK BEICOTHOE PACIIONIOKEHNE HAJl YPOBHEM MOps HeOIaronpu-
STHO CKa3bIBaeTcs Ha pacTeHusx. CeMeHHOe BO300OHOBIICHHE OCIAbICHHOE, CPE/THSS YACIEHHOCTh MOJIOJIBIX
Pa3HOBO3PACTHEIX BEre€TATUBHBIX 0c00eil — 0,55 mT./mM%. BereTaTMBHOTO pa3MHOKEHHUS HE BBIIBICHO.

Asymayckas nonynsayus. PactionoxxeHa Ha ceBepo-3alaJIHOM CKIIOHe xpeOTa AzyTay B paiioHe Mpamop-
HOTO TiepeBaja. Y4acTOK XapaKTepH3yeTcs YMEPEHHBIM OCBEIIEHHEM H YBIaKHEHHEM. MecTaMi OTMEYeH
BBIXOJI BOJIBI Ha MTOBEPXHOCTH TPYHTA. BepXHUil NOYBEHHBII TOPU30HT OOMIIBHO TYMYCHPOBAaH 3a CUET Iepe-
MPEBAIOLINX PACTUTENbHBIX ocTaTkoB M Ha 70-80 % mokpeiT Mxom. Llenodnopa A3yrayckoil momyssiuun
mpenacTaBieHa 77 BUAaMu BeICIIHX pacTeHui. [lo xapakTepy KM3HEHHBIX (pOpPM JOMUHHUPYIOT TPABSIHUCTHIC
pactrenus — 74 suna (96 %), IpeBeCHO-KYCTapHUKOBBIN sIpyc npeacTasieH 3 Buaamu (4 %).

B 3aBucuMocCTH OT JOMUHHUPYIOLUIMX BUJOB U (hJIOPUCTUYECKOTO COCTaBa B IpeAesax A3yTayCKoU Momy-
JSIMU BBIAETICHO TPU (PUTOLICHO3A.

Lenonony asiusi BEHHUKOBO-4epHOrooBkoBoro (Calamagrostis epigeois (L.) Roth, Prunella vulgaris
L.) puroneno3a. PacrionoxeHa Ha ceBepo-3ammaHoOM CKIOHE Xp. A3yTay B IOHI)KCHHH, OKPYKEHHOM C ce-
Bepo-BocToKa Salix viminalis L., ¢ voro-3anana Betula verrucosa Ehrh.; mnomans — 100 M?; mousa — yme-
PEHHO YBIIaXXHEHHAsA, OCBEUIEHHOCTb — pacCesiHHas; KOOpAMHATHI MecTomosoxkeHus: 48°30'07" c.,
85°53'12" B.1., 1365 M Hax yp. M. CocTOsSIHHE TIEHOTIOITYJISIIAH JIETPECCUBHOE, BRICOTHOE PACIIONOKEHNE HaT
YpOBHEM MOpsI HE OJIaroNpHUsITHO CKa3bIBaeTCs Ha pacTeHusX. CeMeHHOe BO30OHOBIEHUE OcIalieHHOe, Cpe-
HSIs YMCIIEHHOCTh MOJIOJBIX Pa3HOBO3PACTHBIX BEr€TATHBHEIX 0co0ei — 0,8 mT./mM%. BereraTuBHOTo pa3sMHO-
JKEHUS HE BBISBIICHO.

Lenonomymsiuus KycTapHUKOBO-pa3HOTpaBHOTO (Salix caprea L., S. Viminalis L., Equisetum sylvaticum
L., Carex disticha Huds.) uroueno3a. Beinenena Ha ceBepo-3amagHoM CKIOHE Xp. A3yTay, B paifoHe Mpa-
MOPHOTO TIepeBaa; miomaas — 200 M%; To4YBa yMEPEHHO YBIaKHEHHAs, OCBEIIEHHOCTh PACcCEsTHHAs; KOOP-
JIMHATHI MeCTOHax ok ieHus: 48°28'16" c.u1., 85°54'42" B.11., 1370 M Hax yp. M. JKU3BHEHHOCTD LICHOMIOMYISLIUU
HU3Kasl, BBICOTHOE PACIOIOKEHHE HaJ YPOBHEM MOPS OTPUIIATENBHO CKa3bIBaeTCsl Ha pacTeHUsIX. CeMeHHOe
B0O300HOBIJIEHHE OCNA0IEHHOE, CPEIHS YHCIEHHOCTh MOJIOJIBIX Pa3HOBO3PACTHBIX BETETATUBHBIX 0CO0Ei —
0,5 mT./M2. BereTaTUBHOTO Pa3MHOKEHHUS HE BHIBICHO.

Henonmonynsmust ocokoBoro (Carex juncella Fries) guronenosa. Pacnonoxena Ha CeBEpO-BOCTOUHOM
npearopse Xp. Asyray, B OHMKEHHON JyroBune ypou. Kaparamrer; mwiomans — 500 M?; 104Ba yMEPEHHO
YBIIa)KHEHHAsI, OCBEIIEHHOCTh — TOJIHAS B TEUEHHE BCETO CBETOBOTO JHS; KOOPAMHATHI MECTOHAXOXKICHHS:
48°31'22" ¢.m., 85°53"25" B.4., 1290 M Hax yp. M. DKOJIOTHYECKHE TTapaMeTPhl OCBEIIIEHHOCTH U YBIIAXKHEHUS
COOTBETCTBYIOT TpeOOBaHUIM Bua. LleHOMOMyIAnrs ¢ XOpOIIMM CEMEHHBIM BO30OHOBIIEHUEM, CPEHSIS UrIC-
JIEHHOCTh MOJIOZIBIX PA3HOBO3PACTHBIX BETETATHBHBIX 0c00€H — 1,5 mT./M2. BereTaTMuBHOro pa3sMHOKEHHUS HE
BBISIBIICHO.

B pesynbrare gmopuctiudecknx o0Cie0BaHAN YCTaHOBJIEHO, YTO B (hOPMUPOBAHUH TIeHOMIOPHI 4 110-
nynsiuit D. fuchsia B Kazaxcranckol yactu AnTaiiCKoi TOPHOM CTpaHbl y4acTByeT 251 Bua, mpuHaajexKa-
it k 49 cemeiictBam u 155 pomam (tabm. 1).
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Taobnuma 1

Bunosoii cocraB ueHoguiopsl nonyasiuuii D. fuchsia B KazaxcTanckoil yacTu AnTaicKoil TOPHOIM CTPaHbI

Bunel pactenuii

Honynsiuus

CapbIM-cak-
THUHCKas

ByxTap-
MHHCKast

3anagHo-An-
Talckas

A3zytay-
CcKast

1

2

3

4

5

Alliaceae J.G. Agardh.

Allium microdictyon Prokh.

+

Allium ledebourianum Schults. & Schult. Fil.

+

Apiaceae Lindl.

Aegopodium alpestre Ledeb.

Angelica decurrens (Ledeb.) B. Feddtsch.

Angelica sylvestris L.

Anthriscus sylvestris (L.) Hoffm.

Bupleurum longifolium L. subsp. aureum (Fisch. Ex Hoffm.)
Soo

[+

Carum carvi L.

Heracleum dissectum Ledeb.

Heracleum sibiricum L.

Schulzia crinita (Pall.) Spreng.

Sium sisaroideum DC.

[+ ]+ [+

Asteraceae Dumort.

Achillea millefolium L.

Artemisia vulgaris L.

Bidens tripartita L.

Cacalia hastata L.

Cirsium helenioides(L.) Hill

Cirsium incanum (S.G. Gmel.) Fisch.

Crepis sibirica L.

4+ |1

Hieracium dublizkiiB. Fedtsch. & Nevski

Inula britanica L.

4+ |1

Ligularia altaica DC.

]

Ligularia robusta (Ledeb.) DC.

4+ |1

Omalotheca sylvaticum (L.) Sch. Bip. & F. Schultz

4+ |1

Saussurea parviflora (Poir.) DC.

+

Saussurea frolowii Ledeb.

Sonchus arvensis L.

Stemmacantha carthamoides (Willd.) M. Dittrich

Tanacetum tanacetoides (DC.) Tzvel.

+ 1+ [+ ]+

Taraxacum officinale Wigg.

Tussilago farfara L.

Balsaminaceae A. Rich.

Impatiens noli-tangere L.

Betulaceae Gray

Betula pendula Roth

Betula verrucosa Ehrh.

Betula microphylla Bunge

+ |+ [+

Boraginaceae Juss.

Cynoglossum officinale L.

Lappula microcarpa (Ledeb.) Guerke

Lappula squarrosa (Retz.) Dumort.

Myosotis cespitosa K.F. Schultz

Myosotis krylovii Serg.

Myosotis palustris (L.) L.

Pulmonaria mollis Wulf. Ex Hornem.

S RS E R B

Brassicaceae Burnett

Draba sibirica (Pall.) Thell.
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Ipomonxenue tTadbamumusr 1

3 4 5

Hesperis sibirica L.

- - +

Thlaspi arvense L.

- - +

Campanulaceae Juss.

Campanula altaica Ledeb.

Caprifoliaceae Juss.

Linnaea borealis L.

Lonicera altaica Pall.

Lonicera tatarica L.

Caryophyllaceae Juss.

Cerastium arvense L.

Cerastium pauciflorum Stev. Ex Ser.

Dichodon cerastoides (L.) Reichenb.

Gypsophila paniculata L.

Lychnis chalcedonica L.

Melandrium album (Mill.) Garcke

Stellaria bungeana Fenzl

Stellaria graminea L.

Cyperaceae Juss.

Blysmus rufus (Huds.) Link

Carex acuta L.

Carex alba Scop.

Carex dichroa (Freyn) V. Krecz.

Carex disticha Huds.

4+ |1
=+ |1

Carex elongata L.

Carex juncella (Fries) Th. Fries

Carex macroura Meinsh.

+ ]+
Cl+
+ ]+

Carex atherodes Spreng

Carex cespitosa L.

Carex cinerea Poll.

Carex pauciflora Lightf

Carex nigra (L.) Reichard.

Carex vulpine L

Droseraceae Salisb.

Drosera rotundifolia L.

Empetraceae S.F. Gray

Empetrum nigrum L.

Equisetaceae Michx. Ex DC

Equisetum arvense L.,

+

Equisetum fluviatile L.

+ |+

Equisetum palustre L.

Equisetum pratense Ehrh.

1
+
+

Equisetum ramosissimum Desf.

Equisetum sylvaticum L

1+ |+ ]+

Ericaceae Juss.

Oxycoccus microcarpus Turcz. Ex Rupr.

+

Vaccinium vitis-idaea L.

Euphorbiaceae Juss.

Euphorbia longifolia Lam.

Fabaceae Lindl.

Amoria hibrida (L) C. Presl

Amoria repens (L.) C. Presl

Caragana arborescens Lam.

+ ]+
1

Lathyrus gmelinii Fritsch

+
1

Lathyrus luteus (L.) Peterm. Subsp.

1
+
1

Lathyrus pratensis L.

Melilotus officinalis (L.) Pall.
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IpomonxeHue Tabmuisl

1

1

3

4

5

Orobus lacteus (Bieb.) Wissjul.

Trifolium pratense L.

+ |+

+

Vicia sepium L.

+

+

Geraniaceae Juss.

Geranium albiflorum Ledeb.

Geranium collinum Steph.

Geranium pratensis L.

+ |+ |+

Geranium pseudosibiricum J. Mayer

Gentinaceae Juss.

Swertia obtusa Ledeb.

Glossulariaceae DC.

Ribes nigrum L.

Ribes rubrum L.

Hypericaceae Juss.

Hypericum perforatum L.

Hypericum hirsutum L.

Juncaceae Juss.

Juncus compressus Jacq.

Juncus filiformis L.

Juncus gerardii Loisel.

Luzula campestris (L.) DC.

Juncaginaceae Rich.

Triglochin palustre L.

Lamiaceae Martinov

Lamium album L.

+

Mentha asiatica Boriss.

Mentha arvensis L.

Mentha longifolia (L.) Huds

+ ]+

Nepeta pannonica L.

Origanum vulgare L.

Phlomoides tuberosa (L.) Moench

Phlomoides alpina (Pall.) Adyl., R. Kam. & Machmedov

Prunella vulgaris L.

Stachys palustris L.

]

Melanthiaceae Batch ex Borkh.

Veratrum lobelianumBernh.

+

Onagraceae Juss.

Chamaenerion angustifolium (L.) Scop.

Epilobium palustre L.

Orchidaceae Juss.

Cypripedium macranthon Sw.

Dactylorhiza fuchsii (Druce) Soo

+ |+

Dactylorhiza salina (Turcz. Ex Lindl.) Soo

Dactylorhiza incarnata (L.) Soo

Epipactis palustris (L.) Crantz

Gymnadenia conopsea (L.) R. Br.

Herminium monorchis (L.) R. Br.

Listera ovata (L.) R. Br.

Orchis militaris L.

|+ ]

Oxalidaceae R. Br.

Oxalis acetosella L.

Paeoniaceae Rudolphi

Paeonia anomala L.

Parnassiaceae S.F. Gray

Parnassia palustris L.

Papaveraceae Juss.
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Ipomonxenue tTadbamumusr 1

3 4 5

Chelidonium majus L.

+ - -

Pinaceae Lindl.

Abies sibirica Ledeb.

- + -

Picea obovata Ledeb.

Pinus sibirica Du Tour

Plantaginaceae Juss.

Linaria vulgaris L.

Plantago media L.

Veronica anagalis-aquatica L.

Poaceae Barnhart

Agrostis albida Trin.

Agrostis gigantea Roth

Agrostis clavata Trin.

Alopecurus aequalis Sobol.

Alopecurus arundinaceus Poir.

Beckmannia eruciformis (L.) Host

+ ]+ |

Calamagrostis epigeios (L.) Roth

Calamagrostis langsdorffii (Link) Trin.

4+ |1
1

Calamagrostis neglecta(Ehrh.) Gaertn., Mey. & Scherb.

Calamagrostis obtusata Trin.

Catabrosa aquatica (L.) Beauv.

+
+ ]+

Dactylis glomerata L.

Deschampsia cespitosa (L.) Beauv.

Eleocharis palustris (L.) Roem. & Schult.

Elymus caninus (L.) L.

Elymus mutabilis (Drob.) Tzvel.

Elytrigia repens (L.) Nevski

Festuca altissima All.

Festuca pratensis Huds.

Hierochloé odorata (L.) Beauv.

Hordeum brevisubulatum (Trin.) Link

Melica altissima L.

Melica nutans L.

Milium effusum L.

e S e S e e N ES E R K

Phalaroides arundinaceae (L.) Rauschert

Phleum alpinum L.

Phleum phleoides (L.) Karst.

Phragmites australis (Cav.) Trin. Ex Steud.

1+

4]
1

Poa angustifolia L.

=+ |1

Poa nemoralis L.

Poa palustris L.

Poa pratensis L.

Poa remota Forsell.

1+ [+

4]

Polygonaceae Juss.

Bistorta major S.F. Gray

1
+

Bistorta vivipara (L.) S.F. Gray

+ |+

Polygonum viviparum L.

Rumex acetosa L.

+

Rumex acetosella L.

1
4+ |
+ |+

Rumex aquaticus L.

Rumex crispus L.

+
+ ]+
1

Rumex confertus Willd.

Polygolaceae R. Br.

Polygola comosa Schkuhr

Polemoniaceae Juss.

Polemonium caeruleum L.
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Ipomonxenue tTadbamumusr 1

1 2 [ 3 | 4 | 5

Primulaceae Vent.

Androsace filiformis Retz. - - + -

Primula macrocalyx Bunge

Pyrolaceae Dumort.

Pyrola rotundifolia L. + - - -

Ranunculaceae Juss.

Achimilla sibirica Zam.

Achimilla xanthochlora Rothm. -

1
+ |1
1

Aconitum septentrionale Koelle

Aconitum volubile Pall. Ex Koelle

Aconitum anthoroideum DC.

+ [+ [+ ]
1
+ |1
1

Atragene sibirica L.

+ |1

Caltha palustris L. - -

Clematis integrifolia L.

Ranunculus acris L.

Ranunculus grandifolius C.A. Mey.

+ |1
1
+ |+
|+ [+

Ranunculus krylovii Ovez.

Ranunculus monophyllus Ovez.

Ranunculus repens L.

Thalictrum flavum L.

|+ ]
1

Thalictrum foetidum L.

Thalictrum isopiroides C.A. Mey

Thalictrum minus L.

1+
L ]
]

Thalictrum simplex L

Trollius altaicus C.A. Mey - -

+
1

Trollius asiaticus L. - -

Rosaceae Juss.

Agrimonia asiatica Juz. - - - +

Agrimonia pilosa Ledeb. + +

Alchemilla altaica Juz. - - + -
Alchemilla bungei Juz. - +

Alchemilla sibirica Zam. + - - +

Alchemilla xanthochlora Rothm. -

Cotoneaster melanocarpus Fisch. Ex Blytt

]+
1

Crataegus chlorocarpa Lenne & C. Koch

Crataegus sanguinea Pall

1+ [+

Filipendula ulmaria (L.) Maxim.

Fragaria vesca L.

Fragaria viridis (Duch.) Weston

1+ [+ ]+ ]
1

Geum rivale L.

Malus baccata (L.) Borkh

Padus avium Mill.

Padus racemosa (Lam.) Gilib.

]+ ]
+
1

1
4+ |1

Pentaphylloides fruticosa (L.) O. Schwarz

Potentilla anserine L. - -

Potentilla chrysantha Trev. - -

+ ]+

Potentilla erecta (L.) Raeusch.

Rosa acicularis Lindl.

1+
1+
1

Rubus saxatilis L.

Sanguisorba alpina Bunge - -

Sanguisorba officinalis L.

Sorbus sibirica Hedl. - -

i
I

+ 1+ [+ ]+ ]
+

Spirea media Franz Schmidt - -

Rubiaceae Juss.

+
1

Galium boreale L. - -

Galium verum L. + - - +
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OkoHYaHue tabunuusel 1
1 2 [ 3 [ 4 | 5

Salicaceae Mirb.

Populus tremula L. - -
Salix bebbiana Sarg.
Salix caprea L.
Salix cinirea L. - -
Salix pyrolifolia Ledeb.
Salix viminalis L. + -
Scrophulariaceae Juss.
Odontites vulgaris Moench - - + -
Pedicularis altaica Steph. Ex Stev. - - - +
Pedicularis proboscidea Stev.
Pedicularis resupinata L. - - - +
Rhinanthus aestivalis (N. Zing.) - -
Rhinanthus songaricus (Sterneck) B. Fedtsch. + -
Scrophularia altaica Murr. - -
Trilliaceae Lindl.

Paris quadrifolia L. | + | - | - | -
Urticaceae Martinov

Urtica dioica L. | - | - | - | +
Viburnaceae Rafin.

Viburnum opulus L. | - | + | - | -
Violaceae Batsch

Viola altaica Vved. | - | - | + | -

+
1

+ |+

+ |+

+
1
1

+
+

+
1
+
1

+ |+ |+
1

Ha ocHoBaHuM aHanM3a MOJYYEHHBIX PE3yJIbTATOB YCTAHOBIEHO, YTO B COCTaBE M3y4aeMoOl (Iophl Xa-
PaKTEepHBIMH BHIAaMHU-MapKepaMu sBisitorcs Betula verrucosa Ehrh., Juncus compressus Jacq., Poa palus-
tris L., Poa pratensis L., Filipendula ulmaria (L.) Maxim., Geum rivale L., Sanguisorba officinalis
L. ®nopononynsauuoHHOE CXOICTBO 00CIe0BaHHBIX MOMYALMI BapbupyeT B peaenax 12-24 %. Cxoacteo
BHJIOBOTrO cocTaBa cocTasiseT: CapbiMcakTHHCKON ¢ byxtapmuHckoit — 24 %, CapbiMcakTHHCKOH ¢ 3a-
magHo-Anranckonr — 23, CapsIMCakKTHHCKOHN ¢ A3yTrayckoit — 23, ByxtapmuHCKo# ¢ A3zyrayckoit — 21,
Bbyxtapmunckoii ¢ 3anagHo-Anraiickoit — 12, 3amagHo-Anraiickoil ¢ Azyrayckoit — 17 %.

B cocraBe xu3HeHHBIX (popM B LeHO(I0pE MOMYySIUA JOMUHHPYIOT TpaBel — 219 BuaoB (87 %), He-
3HAYUTENbHA 0N KyCTapHUKOB U JiepeBbeB — 32 (13 %). [lo xomnvecTBy BHIOB CaMBIMH MHOTOYHCIICH-
HBIMU SIBIIIOTCS ceMercTBaMu Asteraceae, Poaceae, Ranunculaceae u Rosaceae.

Io oTHOMIEHHIO K YBIaKHEHUIO MECTOOOUTAHHI BO BCEX MOMYJISILUAX OCHOBY (PUTOLIEHO30B COCTABIISIOT
Me30¢uTe — 74 %, B MEHBIIIEH J0Ie MpeacTaBIeHbl Me30TurpoduTel — 18 % u kcepomezoputsr — 8 %o.

[Ipu cpaBHeHHH (prropucTHUECKOro cocTaBa momyisiwit D. fuchsia ¢ daoport Kasaxcranckoro Anras
(Tabu. 2), ycTaHOBIIEHO, YTO ceMeiicTBa Asteraceae, Fabaceae, Ranunculaceae n Rosaceae cymecTBeHHO OT-
JUYAIOTCA IO 0JIe y4acTs B POPMUPOBAHUU (IIOPUCTHUECKOTO COCTaBa. DTO CBA3aHO C HU3KHM KOJUYe-
CTBOM KCEpOME30(UTHBIX BUJOB U MPEOOIafaOIIMM YUCIOM ME30(GHUTHBIX BHUJIOB, XapaKTEPHBIX AJIS CMe-
LIaHHBIX U TEMHOXBOWHBIX JiecoB. Koadduument panrosoii koppensuuu Criupmena coctasisieT 0,407, cBs3b
cnabas u npamas. [lo cnekrpy 10 Bemymux cemeiicTB duopa momynsiuuid D. fuchsia 3HaUNTENBHO CX0XKa C
(dhmopoii Bcero Kazaxcranckoro Anrasi.

Tabauma 2

CooTHOLICHHE KOJIHYECTBEHHBIX NTOKa3aTeJiell po0B U BUAOB B ceMeiicTBax ¢uiopbl momy asinuii
D. fuchsia u ¢paopsl Kazaxcranckoro AJsras

Ienoduopa monymsiiuii D. fuchsii ®dnopa Kazaxcranckoro Anras
CeMeicTBO Ywcno pomos / Yucao BUOB / Yucio BUI0B /
% OT 001Iero yuciaa % OT 001Iero yuciaa % OT 00IIEero Yncia
1 2 3 4
Apiaceae Lindl. 8/5,19 10/3,98 71/2,9
Asteraceae Dumort. 16/10,39 19/7.57 324/13,3
Caryophyllaceae Juss. 6/3,91 8/3,19 81/3,3
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IpogonxeHnue Tabmumsl 2

1 2 3 4
Fabaceae Lindl. 7/4,55 10/3,98 183/7,5
Lamiaceae Martinov 7/4,55 10/3,98 77/3,2
Orchidaceae Juss. 7/4,55 9/2,79 22/0,9
Poaceae Barnhart 19/12,34 33/13,15 308/12,6
Ranunculaceae Juss. 8/5,19 20/7,97 10/4,2
Rosaceae Juss. 15/9,74 24/9,56 109/4,5
Scrophulariaceae Juss. 4/2,61 7/2,79 71/2,9
Bcero 97/62,99 150/59,76 1256/51,8

Hanuuue copubix BunoB B duronenosax Heracleum dissectum Ledeb., Artemisia vulgaris L., Cirsium
incanum (S.G. Gmel.) Fisch., Sonchus arvensis L. moaTBepxaaeT NpuCyTCTBIE aHTPOIIOTEHHOW HArPY3KH Ha
u3ydyaeMble MOMyJsuy (Tadm. 2).

3axnouenue

Brepsrie B Kazaxcrane mpoBeieH 3K0JIOTO-IIEHOTUIECKHNA ¥ (DIOPUCTUYSCKUI aHAIN3 IS 4 TTOMY IS
D. fuchsia B KazaxcraHckoi yacTi AJITalCKOM TOPHOM CTpaHbl. Y CTAHOBIICHO, 4TO MecTooouTanus D. fuchsia
B PETHOHE XapaKTEPU3YIOTCSl OMPEEeICHHON 3KOJIOro-PUTOLEHOTHIECKOH aMIUTUTYI0H OCBOSHHS yCJIOBUN
MIPUPOIHON Cpenbl, YTO MO3BOJWIO BBIAEINUTE 12 1IeHONOMyIAIni B BEICOTHOM Auanas3ose oT 739 no 1370 m
HaJ yp. M. B oTHOmeHnu 3konorun neHonomysuuu D. fuchsia SBASIOTCS 3KOJIOTHYECKN HEOTHOPOIHBIMH,
TaK Kak BbIIEJICHbI B IIUPOKOM JlHara3oHe MecTooOuTaHui. [10 OTHOLICHHIO K CBETY yYacTKU UMEIOT I10JIHOE
WIN paccessHHOE OCBEILCHHE, a TAKKE MOIYTEeHb; BJIaXXHOCTD MOYBBI BAPHUPYET OT CPEAHE-CYXOi 10 CHILHO
yBIQKHEHHOH. B pHUTOIIEHOTHUECKOM OTHOIIEHHN YCTAHOBJICHO, YTO SKOJIOTMYECKHI ONTHMYM BHIA HPUXO-
JUTCS Ha Pa3HOTPAaBHO-BEHHMKOBBIC, Pa3sHOTPABHO-JIA0a3HUKOBBIC, 371aKOBO-TYKOBbBIC, XBOILEBO-31aKOBBIE,
OCOKOBO-KYCTaPHHKOBBIE (PUTOLIEHO3HI.

®nopa nmomynsaumii D. fuchsia B Kasaxctanckol 4acTu ANTaHCKOW TOpPHOW CTpaHbl HAaCUMTHIBAET
251 Bun, npuHamIeKamux K 49 cemeiictBam u 155 pomam. XapakTepHBIMA BHIAMH MapKepaMU SIBIISTFOTCS
Betula verrucosa Ehrh., Juncus compressus Jacq., Poa palustris L., Poa pratensis L., Filipendula ulmaria (L.)
Maxim., Geum rivale L., Sanguisorba officinalis L. ®10pononysiunoHHOE CXOACTBO 00CIeJ0BaHHBIX MOITY-
TS BapeupyeT B ipenenax 12—24 %. CxoncTBo BHIOBOTO cocTaBa cocTaBisaeT: CapbIMCakTHHCKOH ¢ byx-
TapMHHCKON — 24 %, CapbiMcakTHHCKOH ¢ 3amagHo-AnTaiickoit — 23, CapbIMCaKTHHCKOM ¢ A3yTayCcKOH —
23, Byxtapmunckoii ¢ A3ytayckoil — 21, Byxrapmunckoit ¢ 3anagHo-Anraiickoit — 12, 3amagHo-Antaickoit
¢ Azyrayckoit — 17 %. B skomornueckom OTHOIIEHHH BO BCEX MOMYJSIHUIX OCHOBY (PUTOLIEHO30B COCTaB-
ns10T Me30(uTel — 74 %, B MEHBIIIEH f0e MpeacTaBIeHB Me30TurpoguTel — 18 1 kcepomezopuTtsr — 8§ %.
CaMBIMU MHOTOYHCIICHHBIMHU CEMENCTBAMHU SIBISIIOTCS Asteraceae, Poaceae, Ranunculaceae n Rosaceae.

Cmamus noocomognena npu punancosoti noooepoicke HTII « Pazpabomka HayuHo-npaKkmu4eckux 0CHO8
U UHHOBAYUOHHBIX NOOX0008 UHMPOOYKYUU PACMEHUT 8 NPUPOOHBIX 30Hax 3anadnozo u Bocmounozo Kazax-
cmana 05l payuoHanbHo20 U 3phexmusrozo ucnoavsosanusny Munucmepemea obpazosanus u nayku PK na
2021-2022 ee.
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A.A. CymbembaeB, A.H. Jlanunosa, H.B. IIlpemuna, E.B. MarBeeBa

Aurraii Tayasl eqdinin Kazakcranabik 0edqirinaeri Dactylorhiza fuchsii (Druce) Soo
NOMYJISIHSIIAPbIHA IKOJOTHSIBIK-IEHOTHKAJIBIK *KdHe (PJIOPUCTHKAIBIK TAJIIAY

XKymbicteiH Makcatbl Antaii Taynel eniniH Kasakcran OGemirinmeri Dactylorhiza fuchsii (Druce) Soo
HOIYJIALHSIAPbIHA SKOJIOTUSIIBIK-IIEHOTHKAIIBIK XKOHE (JIOPHCTUKAIBIK TaJAAY XKYPrizy, GUTOLEHO3ap IbIH
YKCAaCThIFbl MEH aibIpMallbUIBIFBl HETIi3IHIE 3EePTTENIreH KaybIMIACTBIKTApAAFbl TYPIEPIiH SKOJIOTHSIIBIK
OHTAJIBUIBIFBl MEH IUIACTHKACBIH aHbIKTay. Marepuaniap ayMakThl MapIIpyTThIK—Oapiay oaici GoifblHIIa
3epTTey HOTWXKECIHJAE albIHFaH. 3epTTeNreH aiiMakTarbl [ajajiblK 3epTTeysiep HeTi3iHAe TepT Herisri
MO JISIIMS AHBIKTAbI, 12 enni MekeH Oenrinenni. Anrait taynsl eniniH Kaszakcran Oemnirinaeri D. fuchsii
HONYJSIUSUIAPEIHBIH [eHodaopackl 49 TykpIMaacka, 155 TykeIMra skaTaTblH 251 TypaeH KypayFaHIbIFBI
aHbIKTaNABL. TagOanaysluTapIslH THOTIK TYpaepi Betula verrucosa, Juncus compressus, Poa palustris, Poa
pratensis, Filipendula ulmaria, Geum rivale, Sanguisorba officinalis. JxoTunrep bUIFaIIbl IAOBIHABIKTAP/BI,
KaliblHOap MEH apajac OpMaHIapAblH IISTTepiH, ©3€H aHFapiapbl MEH arblHOAapblH OipKenki emec
BUFAJBUIBIFBIMEH OHE Oalf Trymyc cyOCTpaTbIMEH alblll JKaThlp. 3€pTTENreH MOMyJSIUsIIapabIH
(duopononynALuara  yKcacThiFbl 12-24 % apanbiFblHOa  e3repeii. OKOJOTHSIBIK TYPFbIIAH  OapIibIK
HnonyJsusIapaa GUTONEeHO3MapAbIH HeTi31H Me3opuTTep Kypaitnsl — 74 %, Me3orurpodurTepin yieci —
18 %, xcepomecourrep — 8 %. Tipminik hopManapbIHEIH KypaMbIH/A IIONTeCiH eciMikTep 6aceiM — 219
TYp (87 %). Aram—0OyTa ¢uropacs! Hamap yceHbUFaH — 32 Typ (13 %). Typain e3iH—e3i KyTyi xkoHe keberoi
TYKBIM apKBUIBI XKY3ere achlpbsutafbl. D. fuchsii SKOTOTHAIBIK ONTHMYMBI TYPJl IIONTi—alpayblKKa, TYpii
IIONTi-IIANFbIHABIKKA,  JOHAI-THNA3Fa,  KBIPBIK  OYbIH  TYKbIMIAac—KapMara,  KapaTepeKTi—OyTabl
¢utoneHo31apFa Tyce .

Kinm ce30ep: Dactylorhiza fuchsii (Druce) Soo, Kaszakcran Anraiibl, momyJsiuusicsl, (opacsl, KYpbUIBIMBI,
(uToneHO3.

A.A. Sumbembayev, A.N. Danilova, N.V. Premina, E.V. Matveyeva
Ecological-cenotic and floristic analysis of Dactylorhiza fuchsii (Druce) Soo
populations in the Kazakhstan part of the Altai mountain country

The purpose of this work is to conduct an ecological-cenotic and floristic analysis of the Dactylorhiza fuchsii
(Druce) Soo populations in the Kazakhstan part of the Altai mountain country, to determine the ecological
optimum and plasticity of the species in the surveyed communities based on the similarities and differences of
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phytocenoses. The materials were obtained as a result of a survey of the territory using the route-reconnaissance
method. Based on field studies in the surveyed region, four main populations were identified, 12 localities were
marked. It was found that the coenoflora of D. fichsii populations in the Kazakhstan part of the Altai mountain
country was formed by 251 species belonging to 49 families, 155 genera. Typical marker species are Betula
verrucosa, Juncus compressus, Poa palustris, Poa pratensis, Filipendula ulmaria, Geum rivale, Sanguisorba
officinalis. The coenoecotypes occupy wet meadows, edges of birch and mixed forests, river valleys and
streams with inhomogeneous moisture and rich humus substrate. The floropopulation similarity of the studied
populations varies within 12-24 %. Ecologically, in all populations, the basis of phytocenoses is made up of
mesophytes — 74 %, the share of mesohygrophytes — 18 %, xeromesophytes — 8 %. Herbaceous plants dom-
inate in the composition of life forms — 219 species (87 %). The tree-shrub flora is poorly represented — 32
species (13 %). Self-maintenance and reproduction of the species are carried out by seeds. The ecological op-
timum of D. fuchsii falls on the Calamagrostis-heteroherba, Filipendula — Sonchus — Equisetum, Allium —
Dactylis — Phleum, Equisetum — Festuca — Agrostis, Betula — Carex phytocenoses.

Keywords: Dactylorhiza fuchsii (Druce) Soo, Kazakhstan Altai, population, flora, structure, phytocenosis.
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Stabilization of organic municipal solid waste by composting

The article examines the process of vermicomposting of municipal organic waste. To determine the optimal
composition of bio humus, various options and proportions of mixing organic waste with soil are considered.
In the course of the study, three different variations of organic waste were developed, mixed with manure: 1 —
soil, paper, vegetables, fruits, wood waste, cow manure (1:0.5:1); 2 — soil, vegetables and fruits, wood waste
(1:1); 3 — soil, cow manure (1:1). The results of the experiment showed that all substrates have high germina-
tion of tomato seeds. However, a mixture of soil, paper, vegetables, fruits, wood waste, cow manure increases
the yield of tomatoes by 11 % compared to other experimental substrates. Vermicomposting E. was performed
using E. fetida worms. This kind of worms is characterized by high yield. For vermic content, the moisture
content must be at the level of 60 %. Bacteria also play an important role in vermicompost. With air humidity
below 40 %, their activity decreases and stops at temperatures below 10 %. In this experiment, solid organic
waste processing technology reduces the shortage of cheap organic fertilizers in the market and offers new
opportunities for profit for small enterprises. The results obtained can be used for processing organic waste of
the city on an industrial scale and applied as fertilizer in agriculture.

Keywords: organic waste, vermic suppression, safety, organic municipal waste, E. fetida, bio humus, vehicles
process communal expenses.

Introduction

The growth of the world’s population has caused an increase in the consumption of goods and services,
which has led to an increase in organic waste. These wastes are valuable organic resources. Organic waste can
accumulate many pathogenic microorganisms and heavy metals. Overgrowth causes soil and environmental
problems when the waste is applied directly to agricultural land.

Currently, the idea of organic agriculture is actively promoted around the world. Organic agriculture also
contributes to the preservation of the environment through the rational use of natural resources. Demand for a
safe and sustainable strategy for the treatment of organic waste includes best-known practices of composting
and vermicomposting for the biological stabilization of solid organic waste, their conversion into a safe and
stable material that can be used as nutrients and soil conditioners in agriculture [1].

Vermicomposting is one of the most effective tools for solving the problem of environmental pollution.
Recently, many studies have been conducted to make bio humus one of the best organic substitutes for chem-
ical fertilizers. Bio humus is richer in micronutrients and nitrogen-fixing and phosphate-loving bacteria than
compost [2]. Vermicomposting is a mesophilic process accompanied by the action of earthworms [3]. These
worms are active at a temperature of 10—32 °C. In the process of composting, organic waste goes through a
thermophilic stage, during which it is disinfected by pathogenic microorganisms.

The purpose of this study is to assess the potential for stabilization of organic waste through vermicom-
posting using E. fetida larvae and to analyze the quality of organic fertilizers produced for agricultural pur-
poses.

Experimental

The experiment was organized according to the block diagram with three repetitions. Changes in the
physicochemical and biological characteristics of vermicompost were studied at intervals of 20 days over 100
days using standard laboratory procedures. Biodegradation of wastes was determined by modifying the treat-
ment of primary wastes (up to 2, 2.5, 3.0, 3.5, 4 kg) and by controlling the heterogeneous mixture of organic
municipal solid wastes (2 kg). The same amount of worms was collected in each of the units in 5—6 days. The
C:N ratio was estimated to analyze the nutrient concentration in the compost.
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Procedure for taking samples. To assess the various physical, chemical, and biological variations of the
vermicompost, representative samples were collected every 20 days from four different points (bottom, sur-
face, side, and center) of the vermicompost heap.

Experiment and physicochemical analysis was held in the laboratory of Myrzakhmetov Koksheyau Uni-
versity.

Results and Discussion

Household waste was pre-sorted by hand into organic and inorganic fractions. It was then mixed with the
soil according to the experimental scheme.

In the experiment, organic waste was mixed with manure:

Ne 1 — soil, paper, vegetables, fruits, wood waste, cow manure (1:0.5:1);

Ne 2 — soil, vegetables, and fruits, wood waste (1:1);

Ne 3 — soil, cow manure (1:1).

Bio humus showed high levels of potassium and nitrogen in all three variants.

Due to the effect of enzymatic and microbial activity that occurs during the process, vermicomposting
produces a higher quality product than compost [4]. This process is faster than traditional compost. In addition,
when the material passes through the digestive system of the worm, there is an acceleration of plant growth
and a decrease in phytotoxic properties, found available N, C, P, K, Ca and Mg, vitamin B, D, and similar
substances [5]. Plant growth hormones, in particular cytokinins and auxins, are found in organic waste treated
by worms. Thus, the worms accelerate the rate of mineralization and convert the manure to a higher nutritional
value and level of humification than traditional compost. The composition of total nutrients in biohumus:
nitrogen 0.7-1.42 %, organic carbon 10.3-16.25 %, potassium 0.11-0.49 %, copper 2.3-8.95 mg/kg, sodium
0.05-0.31 %, phosphorus 0.1-0.30 %, iron 2.14-9.48 mg/kg, zinc 5.63—10.87 mg/kg.

Two tropical species, the Afiican slider, Eudrilus eugeniae (Kinberg), and the eastern worm, Perionyx
excavatus (Perrier) and two normal, red worms, Eisenia andrei (Bouche) and Eisenia fetida (Savigny) are
widely used in vermicomposting. In the study, E. fetida worms are used. It depends on the speed of digestion,
assimilation, and consumption of organic matter. In addition, they have a high tolerance to a wide range of
environmental factors, short life cycles, high reproductive capacity, tolerance, and processing resistance. Sev-
eral other species of Drawida nepalensis, Lampito mauritrr. Dichogaster spp., Polypheretima, long, Amynthas
spp. Dendrobaena octaedra, Eisenia hortensis have also been used to make compost under certain conditions.

Before the process of vermicomposting, it is necessary to go through the process of composting. Ther-
mophilic composting leads to disinfection of organic matter and elimination of toxic compounds. However,
the elimination of the pathogen occurs during the transit of worms in the intestine, but it is recommended to
make a thermophilic compost to prevent the death of worms.

Stages of vermicomposting:

1. Materials required for vermicomposting: carbon and nitrogen-rich organic matter, materials, shovels,
earth, columns, hollow blocks, plastic sheets or used waste, water (depending on the season), and water sprin-
klers, shading materials, nylon nets, and worm composting.

2. Site selection: bio humus production can be done anywhere with cool and high humidity shades.

3. Grinding of organic waste: grinding of collected organic waste with mechanical separation. Selection
of metal, glass, and ceramics.

4. Pre-fermentation of organic waste: it should be done at least 20-25 days in advance by mixing the
waste with raw materials (for example, liquid manure of cattle). It is necessary to fill it with water. Cow manure
should be stored for 20-25 days to prevent overheating during vermicomposting. It is important to mix carbon-
containing substances with nitrogen to obtain the correct proportions of organic materials in the ratio C:N
(30:1).

5. Preparation of worm cover. Requirements for this coating: good swelling potential, low protein content
[5]. Depending on the different waste materials, the deviation capacity, volumetric potential, and C:N are in-
cluded in Table 1.

6. Cover for vermiculture: the first floor — newspapers, straw, coconut waste, etc. at the bottom / in the
container. Newspaper is one of the most digestible bedding materials. Low-average digestibility for sawdust.
Spreading the second moistened fine sand crop 3 cm thick, followed by a layer of garden soil (3 cm). The floor
of the unit should be sealed to prevent worms from entering the soil.

7. Construction of organic waste mix: the third floor is drained of pre-prepared organic waste. After that,
a thin layer of cow manure mixture is placed on the surface of the waste as a primary feed for compost worms.
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Then one needs to add compost worms without growing them. Earthworms consume various organic wastes
and reduce their volume by 40—60 %. The worm eats waste equal to body weight and produces 50 % of waste
per day.

8. Composting process: after the addition of compost worms, 15 days pass until the end of the thermo-
philic process. During this process, a rapid temperature rise is observed, followed by a gradual decrease. The
temperature should be maintained at 30 °C, it is recommended to raise and moisten the coating at ambient
temperature (<35 °C).

The absorption capacity of the waste is illustrated in Table 1.

Table 1

Absorption capacity of wastes

Waste Absorption capacity C:N ratio
Cow manure medium — high 2044
Peat Good 58
Oat straw below 52-87
Wheat straw below 113-143
Paper waste average 120-165
Cardboard paper average 560
Shrubs average 50
Sawdust below 145-700
Waste from deciduous trees below 440-760
Waste from coniferous trees below 200-1200

Table 1 shows that the optimum absorption capacity of peat is lower than that of sawdust and straw. Many
worms decompose organic matter, but plants need an organism that produces stable humus with the nutrients
available. Bio humus requires an optimal level of C:N (30:1) ratio, as it is beneficial to the life of the worm.
Food waste is usually 15:1, fruit waste — 35:1, tree leaves — 60:1, and sawdust — 500: 1. If this ratio increases,
the decomposition slows down. If the ratio decreases, the nitrogen concentration disappears and bad odors
appear. The ratio of C:N concentration in the experiment is shown in Figure 1.

20
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5
0
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Figure 1. The ratio of C:N concentration in the experiment

C/N ratio is one of the main factors affecting compost quality. The results show that as the duration of
composting increases (from the first to the 12th week), the proportion of organic carbon decreases, and over
time, the total concentration of nitrogen changes. This means that the C/N ratio for all types of composting
changes from time to time. However, over time, the C/N ratio in all types of compost has decreased, indicating
the emergence of a stable product.

The average values of the + standard error of the chemical and biochemical properties of the primary raw
waste used in the study are demonstrated in Table 2.
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Table 2
Mean values of + standard error of chemical and biochemical properties
of primary raw wastes used in the study
Raw materials
Chemical and b}ochemlcal Nel— soﬂ,.paper, Ne 2 — soil, vegetables Ne 3 — soil,
properties vegetables, fruits, wood . i i
and fruits, wood waste (1:1) cow manure (1:1)
waste, cow manure (1:0.5:1)
pH 6.34+0.02 7.39+0.02 6.67+0.01
Nitrogen N (g kg™!) 26.23 +0.09 10.08 £ 0.16 15.59+0.19
Organic carbon C (g kg™ 299.38 +£2.25 308.13 £1.65 301.88 +£1.08
C:N ratio 23:54 58:125 125:175
Growth rate 42.06 +1.27 6.475+£0.48 31.84£1.58

The optimum moisture content of compost for microorganisms is 60 %. There is a direct link between
the moisture in the waste and the growth of worms. It was identified that the growth of worms is optimal at
65—75 % humidity. The compost used to make compost must retain sufficient moisture, as the worms breathe
through the skin, which can lead to the destruction of the worms when the moisture content of the compost is
less than 45 %. E. fetida and E. Andrei worms can withstand humidity from 50 % to 90 %, but the optimum
humidity for them is 80-90 %. Bacteria also play an important role in vermicomposting. When the moisture
content is below 40 %, their activity decreases and stops below 10 %.

The conditions for the use of different types of waste in compost are shown in Table 3.

Table 3

Conditions for the use of different types of waste in compost

The effect on the life of worms
Do not use them as they are treated with chemicals
They need to be crushed to increase processing efficiency
It is necessary to follow the moisture of the mass
Ventilation is required
Sources of unpleasant odors
They must be pasteurized at high temperature in an opaque package

Waste
Furniture chips
Wood waste, branches
Leaves, grass, and straw
Citrus residues
Oils
Weeds

a|un|h|win—|Z

Checking the growth and yield of mature compost samples.

Before sowing tomato seeds in compost samples, equal parts of compost samples (1 kg each) were placed
in plastic bags and the compost samples were watered under running water to keep them moist for several
days. After that, each tomato seed was sown in permanent and finally composted specimens. Indicators of the
chemical and biochemical properties of the sampled raw materials are shown in Table 4.

Table 4
Indicators of chemical and biochemical properties of sampled raw materials
Raw materials
. . . Ne 1 — soil, paper, 09— ot
Chemical and biochemical vegetables, fruis, Ne 2 — soil, Ne 3 — soil,

vegetables and fruits,
wood waste (1:1)

properties

wood waste, cow manure cow manure (1:1)

(1:0.5:1)
Growth rate fast average fast
The average vegetation of the bush 4.5+0.8 3.741.6 4.3+1.2

The number of germinated seeds was calculated for the study of seedlings, and it was determined that all
seeds germinate and grow in composted samples. Consequently, all compost samples obtained were rated as
mature.

As can be seen from Table 1, it is recommended that compost paper mixed with various municipal organic
wastes, vegetables, fruits, wood waste, cow manure (1:0.5:1) be processed in the ratio. Tomatoes are grown in
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a mixture of Ne 1 yield on average 11 % more than composts Ne 2 and Ne 3. In the mixture, tomatoes grew
rapidly.

Conclusions

This study shows that cow manure should be added to create an optimal mass composition for
vermicomposting municipal waste. In the experiment, three compositions for vermicomposting were created:
Ne 1 — soil, paper, vegetables, fruits, wood waste, cow manure (1:0.5:1); Ne 2 — soil, vegetables, and fruits,
wood waste (1:1); Ne 3 — soil, cow manure (1:1). Composition Ne 1 showed 11 % more tomato growth
efficiency than other compositions. Therefore, the proportions: soil, paper, vegetables, fruits, wood waste, cow
manure (1:0.5:1) are the most suitable for making vermicompost.

In the context of this experiment, the technology of solid organic waste treatment will reduce the shortage
of cheap organic fertilizers on the market and offer new revenue opportunities for small businesses. In addition,
the quality of compost was of standard quality as a fertilizer in agriculture can be used as seed yeast to improve
ripe compost and obtain ready-made compost with good characteristics.
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Opranmca.m;nc KOMMYHAIABIK KAJIABIKTAPAbI KOMIIOCTTAY GI[iCiMeH TYPaAKTaHABIPY

Makasaia KOMMYHAaJIIbIK OPTaHUKAJBIK KAJIBIKTap/bl BEPMUKOMITOCTTAY TIpoLieci 3epTTeireH. Buorymycrsia
OHTAlJIbl KypaMblH aHBIKTAy YIIiH OpraHHMKaJblK KaJJbIKTap[bl TOMBIPAKICH apanacThIPyAbIH OpTYpIi
HYCKaJlapbl MEH HPOIOPUHUSIAPbl KapacThIPbUIFAH. 3epTTey OapbIChIHAA KOH apallacKaH OpPraHUKabIK
KaJIIBIKTAp/IbIH, YII TYPJi BapHauuscsl skacannbl: Ne | — TombIpak, Kara3, KOKeHICTep, *KeMicTep, ararll
KaJIbIKTaphl, cublp koHi (1:0,5:1); Ne 2 — TombIpak, kKekeHicTep MeH xemictep, arail Kanablkrapsl (1:1); Ne 3
— TombIpak, cublp keHi (1:1). DxcrepuMeHT HoTIKenepi 6apibIK cyOcTparTapia Kbi3aHaK TYKbIMIAPBIHBIH
JKOFapbl OHTIITIr 6ap ekeHiH kepcerTi. bipak TombIpak, Kara3, KOKOHICTep, xKeMmicTep, aFall KaJIbIKTaphbl,
CHBIP KOHiHIH KocIachl 6acka ToxipuOelnik cyOcTpaTTapMeH CallbICThIPFaH/ia KbI3aHAKThIH @HIMAUTriH 11 %—
Fa apTTeIpanbl. BepmuxommoctuHr E. fetida KypTTapbIHBIH KeMeriMeH Xyprizimai. Kyprrapasir Oy Typi
JKOFaphl OHIMJIUTIKIEH CHNaTTanaabl. BepMukoMnocTuHr ymiH buran Memmepi 60 % neHreiinze Goirys
Kepek. bakTepusiap BEPMUKOMIIOCTHHITE 1€ MaHBI3/Ibl POII aTKapajbl. AyaHbIH bUFaIAbLUIbFbl 40 Y%—naH
TOMEH OOJIFaH Ke3Jie OJIap/IbIH OeIceHaLIiri ToMeHaeh i xone 10 %— naH TOMEH TeMIepaTypaja TOKTaIbL.
OcBbl 5KCIIEPHUMEHT XKaFAaifbIHIa KaTThl OPraHUKAJIBIK KaJIBIKTAp/ibl KAWTa OHJICY TEXHOJIOTHACH HAPBIKTAFbI
ap3aH OPraHUKAaJbIK THIHAWTKBIITAP/BIH TANIIBUIBIFBIH a3aiiTyFa jKOHE LIAFBIH KOCINOPBIHIAp YLIIH Maiaa
TaOy/bIH XaHa MYMKIHIIKTEPIH YCBIHYFa MYMKIHIIK Oepeni. AJBIHFaH HOTHOKENEp KaJaHBIH OPraHUKAJbIK
KaJIIBIKTApBIH  OHEPKACINTIK ayKpIMJa OHACY YIUIH NalJalaHbUTybl JKOHE aybll MLIapyallbUIbIFbIHIA
TBIHAMTKBILI PETIH/IE KOJIIAHBLTYbI MYMKIH.

Kinm ce30ep: OpraHMKanbIK KaJJbIKTap, BEPMHUKOMIIOCTHHI, KOIMMOCTHHT, KOMMYHAJJIBIK OPTaHHKAaJbIK
KaJIbIKTap, E. fetida, Guorymyc, BepMHUKOMIIOCTHHT TPOIECi, KOMMYHAIIBIK MIBIFBIHIAP.
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CTaﬁl/IJII/ISalII/ISI OPraHu4€CKUuX KOMMYHAJBHBIX OTX0A0B ME€TOJI0M KOMIIOCTUPOBaAHUA

B cTaTtbe u3ydeH mnpouecc BEpMHKOMIIOCTUPOBAHNS KOMMYHAIBHBIX OPraHMYEeCKUX 0TX0moB. s onpexnerne-
HHS ONTUMAJIBHOTO COCTaBa OHOTYMyca pacCMOTPEHBI Pa3INYHbIe BApUAHThI M IIPOMOPLUH CMELIMBAHUS Op-
raHMYECKHX OTXOJIOB C MOYBOiL. B X0z1e nccienoBanus ObUM pa3paboTaHbl TPH Pa3IMYHbIX BapHAI[UU OPTaHHU-
YECKHX OTXOJI0B, CMEIIAHHBIX C HaBO30M: Ne | — mouBa, Oymara, oBomH, GppyKThl, IpeBECHbIE OTXOBI, KOPO-
Buii HaBo3 (1:0,5:1); Ne 2 — mouBa, oBomy 1 PpyKTHI, ApeBecHBIe 0TXOAHI (1:1); Ne 3 — mouBa, KOpoBHii HaBO3
(1:1). Pe3ynmbpTaThl 3KCHIEpIMEHTA TIOKA3aJIH, ITO BCE CyOCTPaThl NMEIOT BHICOKYIO BCXOXKECTh CEMSH TOMATOB.
Ho cMech nouBsl, Oymaru, oBome, ppykToB, APEBECHBIX OTXOJ0B, KOPOBLETO HABO3a YBEIMIMBACT ypOXKaii-
HOCTB TOMaTOB Ha 11 % 1o cpaBHEHHUIO C APYTHMH MOJOIBITHEIMU CyOCTpaTaMi. BepMHKOMITOCTHHT TIPOBO-
JIMJIM C TIOMOIIBIO uepBel E. fetida. DTOT BUA uepBell XxapaKTepH3yeTcs BBICOKO yposkaifHOCTEIO. J{jist BepMu-
KOMITOCTHPOBAHMS COJIePIKaHHe BJIary JOIDKHO OBITh Ha ypoBHE 60 %. Bakrepun Taroke HrparoT BaKHYIO POJIb
B BepMHUKoOMITOcTHpoBaHuH. [Ipu BnaxkxHOCTH Bo31yxa HIke 40 % MX aKTUBHOCTb CHUKACTCS M IIPEKPaIaeTCst
npu Temreparype Hike 10 %. B ycnoBusax 3Toro skcriepuMeHTa TeXHOJIOTHS IepepaboTKU TBEPABIX OPTraHu-
YECKUX OTXOJI0B II03BOJISICT COKPATHTH AS(QUIIUT ACIICBBIX OPTaHMUECKUX YAOOPEHHI Ha PEIHKE U IIPEIOKHUTh
HOBBIC BO3MOKHOCTH IJISI TOJIyHIeHHs IPHOBLIM Ul MalbIX Hpennpuatuid. [lomydeHHbIe pe3ynbTaTsl MOTYT
OBITH UCIIOIB30BAHBI TS IePepabOTKH OPTaHNIECKUX OTXOJO0B rOpo/a B MPOMBIIIICHHBIX MacIITabax U Mpu-
MCHEHEI B Ka4eCTBE YOOPCHNUS B CENECKOM XO03SICTBE.

Kniouesvie cnosa: opranuuecKkue 0TX0/1bl, BEPMUKOMIIOCTHHT, KOMIIOCTHHT, KOMMYHAaJIbHBIE OPraHUYECKHE OT-
xonbl, E. fetida, 6Guorymyc, mpouecc BEpMHKOMIIOCTUPOBaHHS, KOMMYHaJIbHbIE PACXO/IBI.
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Ilycroinublii cHerupb Bucanetes githagineus (M.H.C. Lichtenstein, 1823)
B Kazaxcrane

[ycreianbli cHeTHPE Bucanetes githagineus (M.H.C. Lichtenstein, 1823) mist coBpemenHoi#t Teppuropun Ka-
3axcTaHa BIiepBble oTMedeH B 1993 1. 3a mocieayromye 0e3 Manoro TpH JIECATKA JIeT 3TH JaHHbIE HOIOJIHUINCh
HE3HAYUTENIBHO — 3a()UKCHPOBAHO eI BOCEMb BCTPEY, OOJIbIIAs YACTh M3 KOTOPBIX OTHOCHTCS K TEPPUTOPUHI
Mamrsiniaka. HecMotpst Ha T0, uTo B MaHrucTayckoit 06JacTy Iy CTHIHHBIA CHETHPh HEOJHOKPATHO OTMEYCH
B FHE3/I0BOI ITEPUO, 10 HACTOSIIIEr0 BpeMEHH JOCTOBEPHBIX (DaKTOB ero rue3oBanus B Kazaxcrane He ObLIO.
B cratbe naH 0630p BceX HaXOIOK ITyCTBIHHOTO CHETHps JUIsl pecilyONMKHY, KagacTp g HUX, a TaKkKe KapTa
MECTOHAXOXK/ICHUH MyCTHIHHOTO CHErHps, Kak B KazaxcraHe, Tak M Ha TEPPUTOPUIX COCEIHHUX CTpaH. B pe-
3yJIbTaTe MOJIEBBIX PaboT 3apErHCTPUPOBAHO HOBOE MECTOHAXOKICHHUE ITyCTHIHHOIO CHETHPS Ha FOre peciry0-
ik — B TypkecTaHckol o6iacTé, B BOCTOYHOM dacTH ImycThiHN KEB3BUIKYM, B Topax Kapatay. OTMeueHo
IBe mapsl nTun. Briepseie Ha Teppuropun Kasaxcrana HaifjeHO THE3/10 ITyCTHIHHOTO cHerups. OHO pacrosia-
rajloch B HUIIE OJHOIO U3 BAIYHOB, HA KAMEHHUCTOM CKJIOHE I0r0-BOCTOYHOW 3KCIo3uuuu ropsl Kapamona.
I'He310 HAXOJUIIOCh HA CTaJMH CTPOUTENLCTBA JIOTKA, IPOBEIEHbI HAOIIOACHUS 32 €ro CTPOUTENbCTBOM. [1pn
HOCTIe/LyIOIIeH IPOBEPKE THE3/I0 0Ka3aJI0Ch HEJOCTPOSCHHBIM U OpOLICHHBIM. [ He3/10 3aKOJUIEKTUPOBAHO U IO-
MeleHo B koyutekuuio MHetutyTa 300morun MOH PK. Takum o6pa3oM, oydeHs! epBble JaHHbIE 0 OHOJI0-
U IyCTBIHHOTO cHerups B Kasaxcrawe.

Kniouesvie croea: MyCTBIHHEIN CHETHPD, Bucanetes githagineus, Fringillidae, BbropkoBble, OMOTIOTHS, THE3O,
pacmpocTpanenue, myctbiHsa KeispuikyMm, Kazaxcran, Y30ekucran, Typkmenuctan, Tamkukucrad, CpeaHss
Azus.

Begeoenue

I'He3noBoii apeas myCTBIHHOTO CHETHPS ¢ 3anaia Ha BOCTOK oxBaThiBaeT Kanapckue octpoBa, CeBepHYIO
Adpuxky, 1oro-socrounoe nodepexoe Mcnanuu, Ilepenuroro Asuto, Cpennroro Asuto, Adranucrtan u [laku-
craH [1, 2].

B Cpenneii A3un mycThIHHBIN CHETHph HalineH B Kazaxcrane, Y30ekucrane, Typkmenncrane u Tamku-
kuctane. B TamxukucTane NTUIBI OTMEUEHBI B THE3/I0BOM Mepro Ha rore Baxanckoro xpebdra y moc. Umka-
muM Ha rpadure ¢ Adraauctadom [3]. B TypkmenucTane myCTBIHHBIN CHETHPh Ha THE3IOBAHUW HaWIeH Ha
xpebrax bonpmoit banxan u Komernar, na banxsise y cononuaka Epoiinanays, a Takke B LleaTpansabix Ka-
pakymax B parione moc. [lapsaza [4—9]. Kpome Toro, B BeceHHee BpeMsi NTHLIBI OTMEUYEeHbI Ha 3anasiHoM ¥Y300e
n y r. ['éknene [6, 10]. B Y30ekucrane rae3moBbie HaX0KH W3BECTHHI U3 LleHTpanbHbix KbI3bUTKYM — TOp
Aprictanray, Akray, Toxtatay u rop Tamaeitay B oaszuce Tamasr [5, 11, 12]. B Becennee Bpems B Y30eKu-
CTaHe MyCTHIHHBIN CHETMph OTMEUeH Ha xp. Hypartay, y ropsl Kaparar BocTounee TyaakyiabCKOro Bojoxpa-
HuMa, Ha xp. Kyruranr y noc. Keiseinma [13], B okpectHocTsx Llopcyiickoro Bogoxpanunuiia [14—16] u
Ha YcTiopTe y copa bapcakensmec Ha pa3zBanuHax Ajad [17].

B Kazaxcrtane myCTBHIHHBIM CHETUPHh HAWIICH OTHOCHUTEIHHO HemaBHO — B 1993 1. Ha MaHTBIIIIaKe, B
ymense 3amagaoro Kaparay Henaneko ot noc. lllerne, rae xynoxuauk B.A. T'opbaToB Habr0 121 CTalKy ITHIT
u cnapuBanue [18, 19]. bonee panHue qaHHbBIE 0 THE3/10BaHUM ITyCTHIHHOTO cHernps B Kazaxcrane [20] oTHo-
CATCSl K COBpEMEHHOH TeppuTopur Y30ekucraHa. B mocnenyromem B BeCeHHee-JIeTHee BpeMsl Ha 3armagHoM
YiHKE Y CTIOpTa Mapa MyCTBIHHBIX CHETMpel U B3pociblil camer 061t chororpadupoBansl XK. Hypmyxambe-
ToBBIM y KoJioana Kokecem (Kokocum) 26 anpenst 2011 r. [21] u 1 mas 2015 r. [22] cooTBeTCTBEHHO, U 18
ntonst 2015 1. y xomomma Mawmerkasran cdororpadupoBana camka [23]. A 9 mas 2018 r. A.U. benses,
I'.1O. dsaxun u A.O. Sceko coTtorpadupoBani OIMHOYHOTO B3pPOCIOro camiia Bo BrnaauHe Kaparwe y pon-
Huka Ammoyiak [24]. KpoMe Toro, Bo BHETHE3/J0OBOE BpeMsl OJTHA MTHIIA OTMEYECHA NHOCTPAHHBIMHU HAaTypa-
muctamu 31 mapra 2009 1. y moc. ®etncoro [25], a 1 u 2 HOs0psa 2014 r. A.A. HcabekoB chotorpaduposart
HECKOJIBKO TITHI] Ha MbIce JKbIIaHIel B OKpecTHOCTAX Toc. Kypeik [26]. OueBuAHO, BCe 3TO yKa3bIBaeT Ha
THE3/I0BaHME MYCTHIHHOTO CHErups B MaHrucrayckoi o0iacTv, OHaKo, (aKTHUYeCKOTO TMOATBEPKICHUS
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3TOMY JI0 cUX 1op HeT. [JToMUMO Ha3BaHHBIX BCTPEY, U3BECTHBI TAKKE JIBE HAXOJKH IyCTHIHHOW CHETUpS B
AnMaTHHCKOI 06nacTu Ha apTe3uane y noc. Kanmenrens, rae 16 mas 2001 r. B.A. Kosmaps ormeuana B3poc-
moro camiia [18], a 25 mas 2014 r. M. Valkenburg cdortorpaduposan camxy (M. Valkenburg, yctH. coo0.).
Ha sToM naHHbIE 0 MyCTBIHHOM cHerupe B Kazaxcrane ncueprbIBatoTCsL.

Memoovr u mamepuanvi

Hosrle nanHble 0 MycTHIHHOM CHerupe codpansl B ropax Kapartay B Boctounsix Kei3puikymax, B xoae
akcreauimu o TypkecTaHCKOW 001acTH, MPOXOUBIIEH B iepuo ¢ 26 anpens o 26 mas 2021 r. Habmoe-
HUS 33 CTPOHUTEIBECTBOM THe3/1a POBOAMINCH B YTpeHHee (10 9 1) u BeuepHee BpeMs (rocie 17 4) B TeueHune
IByX gHed. DOoToCheMKa MTHUI] BeJach TUCTAHIIMOHHO ¢ TToMOIIbI0 kamepsl Nikon d7100 B cBsi3ke ¢ 00BEKTH-
BoM Tamron SP 150—600mm f/5-6.3 Di VC USD. [lnsa onpeaeneHust KOOPAWHAT HCITOI30BATIOCH PUIOKE-
uue OziExplorer Bepcuu 1.18 B cMapTdone. KapThl a1s HaHeCeHHs TOYCK BBIMOJHEHBI B porpamme QGIS
(Quantum GIS) Bepcun 2.18.2 Ha OCHOBE PAacCTPOBOIl KapThl BBHICOTHOCTH, B3STOM M3 HaOOpa AAHHBIX OT
Consortium for Spatial Information (CGIAR-CSI) (http://srtm.csi.cgiar.org), KapTbl HOPMAJIN30BaHHOTO Pa3-
HocTHOTO MHIekca pactutenbHoctd NDVI co cnythuka SPOT-VEGETATION (komnekuus S10 NDVI),
MPEIOCTABIIAEMbIC HAYYHO-HCCIeIoBaTeabckol opranusaiueit VITO (http://www.vito-eodata.be) u BekTop-
HBIX KapT BoAHbIX 00bekToB Digital Chart of the World anst passbix crpan, goctynssle Ha caite Diva-GIS
(http://www.diva-gis.org). K kapte mpunaraercsicsi KalacTp HaX0OJO0K MYCTBIHHOTO CHETHUPSI HA TEPPUTOPUHU
Kazaxcrana. KoopauHaThl JaHbl OpUTHHAIBHBIC JUIS T€X TOYEK, JUIS KOTOPBIX MX yKa3alld aBTOPbI, a JJIs
OCTJIBHBIX KOOPAMHATHI ONpEAEsICHbI 10 CIIyTHUKOBOH KapTe B COOTBETCTBUHU C TEKCTOBBIM ONHCAHHEM H
MOIXOAALUIMM OHOTOTIOM.

Peszynomamor u ux obcyscoenue

[Ipu obcnenoBaHum I0r0-BOCTOUHBIX CKIOHOB ropel Kapamona, B 1oxxHo# yacTtu rop Kaparay, 9 mas B
BeuepHee Bpemst (18 4) aBTopoM cHavana 1mo royiocy (Mo3bIBKa), a 3aTeM BU3YaIbHO ObLT OTMEYEH U cPOTO-
rpadupoBaH caMell MyCcThIHHOTO cHerups (puc. 1). B a1o xe Bpems npyrum vadmogareneM (FO.A. 3uMma, ycTH.
coo6111.) camerr Obu1 chororpaduporan B 300 M BoCcTOUHEE.

Pucynox 1. Camerr (ciieBa) u camka co CTpoMaTepraioM (Crpasa) MyCTBIHHOTO CHErupsi Bucanetes githagineus
Ha THe370BOM yuacTke, T. Kapamona, Typkecranckas o61., 10.05.2021 .

YTpom 10 Mast (8 94) Ha KAMEHUCTOM CKJIOHE CpeIi OOBAMBIIUXCS BalTyHOB (42.278797° N, 67.760171°
E) 6p11a BeTpedeHa napa mycThIHHBIX cHerupeil. CHavana Obl1 OTMEUEH MO0 caMell, M3Aal0Iui POA0I-
KHUTEIbHBIE KY}OKaIUe 3BYKH, 3aTeM CaMKa CO CTpOMaTepruaioM B KIIIOBE, 1, HAKOHEIl, HalICHO CTposIIIe-
ecst THE3/10.

I'He310 HaXOMMIIOCh B €CTECTBEHHOH HHUIIIE, B BAlyHE Pa3MEPOM OKOJIO 2X2 M, Ha KAMEHHCTOM TITHHHCTO-
eOHNCTOM CKIIOHE FOT0-BOCTOYHOM SKCIIO3UIINH y TIOJHOXKBS YHHKA (pHC. 2). BepTUKamsHO BRITSHYTAas HAIIIA
C THE37IOM CO CPEIMHHOI BHEITHEH MeperopoIkoil pacioiarajiack Ha BEICOTE | M OT 3eMJIM M IMeJIa pa3Mepsbl
35x15 cM u TnyOuny 15 cM. ['He310 HaxoMUIIOCh Ha CTaJlH CTPOUTENHCTBA JIOTKAa. OHO MPEACTaBIsLIo COO0H
PBIXITYIO0 KOHCTPYKIIUS U3 HAPY>KHOTO CJIOSI M3 TOJICTBIX IPYOBIX BETOUEK, MPEUMYIIECTBEHHO CTEOIEH MONBIHN
(Artemisia sp.), 1 CTEHOK JIOTKa M3 CYXHX TOHKHX JINCTHEB M CT€OENBbKOB TpaBbl. OOmuii pa3mep rHe3ma
110x110 MM, BeicoTa 60 MM, pa3zmep JoTKa S0%x50 Mm.
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Pucynok 2. Mecto HaxoaeHus THe3/1a (CJIeBa) M HUIIA ¢ THE3/I0M (CIipaBa) IyCTBIHHOTO CHETHpsl Bucanetes githagineus,
r. Kapamoua, Typkecranckas o6ur., 10.05.2021 r.

IIpu cTpouTenbcTBE THE3IA NTHLIBI IEPEMEIATHNCH TAPOH — CaMKa MPUIIETaNa co CTPOUMATEPHANIOM, a
camel P ATOM COIPOBOXKAM €€ U Tell, TOKa OHA CTPOMJIa THE30. 3aTeM NTHLBI BMecTe ynetanu. CtpoiiMa-
TepHuas caMKa IMpuHOCHIa ¢ mHTepBasiaMu B 5—10 MuH. Habmronerne Beock 10 9 9, Korjaa akTUBHOCTD TITHIT
cHU3WiIach. Beuepom Toro sxe AHA NTHULEI npuietanu 10 18 4. Ha rHe3qoBoM ydacTke nepemMenanich u Ipy-
rue 0coOu MyCTHIHHBIX cHerupei. OTHOBPEMEHHO yAanochk 3apUKCHUPOBATh CTAHKY M3 YeThIpeX ocodei —
JIBYX CaMIIOB U JIByX camok. [lo3xe, npu npoBepke rues3na yepes 3 JHs, OHO OKa3ajoCh HEIOCTPOCHHBIM U
OpomeHHBIM. ['HE310 ToMeIeHo B Kojuteknuio MHcTutyTa 300morun o Ne 1280.

CymMupys IuTepaTypHbIe CBEICHHsI, JaHHBIC SJIEKTPOHHBIX PECYPCOB M HOBYIO HAaXOJIKy, KapTa MECTO-
HAXOXKICHUH IMyCTBIHHOTO CHETMPS B PETHOHE BBITIIAIUT CIEAYIOINM 0Opa3oM (puc. 3).
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Pucynok 3. Mecrta Hax0JJ0K ITyCTBIHHOTO CHETHpPS Bucanetes githagineus
B KazaxcraHe n Ha conpenenbHbIX TEPPUTOPHIX

Kanmactp x pucynky 3: I — Manrucrayckas o6i., xp. 3anagneiii Kaparay, ces.-3am. moc. Illerne
(44.213306° N, 52.018238° E), 01.06.1993 r., craiika [18, 19]; 2 — Anmarunckas 0611., okp. oc. Kanren-
renb, apresuan (44.350965° N, 75.472030° E), 16.05.2001 r., 1 ad. & [18]; 3 — Manrucrayckas 00i1., OKp.
noc. derncoro (42.754966° N, 52.641238° E), 31.03.2009 r., 1 ad. [25]; 4 — Manrucrayckas o00.,
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Veroprekuii T3, okp. xon. Kokecem (Kokocum) (43.186028° N, 54.859542° E), 26.04.2011r., 1 ad. S mu 1
ad. @ [21]; 5 — Anmarunckas o6, okp. moc. Kanmenrens, apresuan (44.350965° N, 75.472030° E),
25.05.2014 r., 1 ad. @ (M. Valkenburg, yctH. coob1t.); 6 — Manrucrayckast 061., MbIC XKbU1aH 161, OKp. 1OC.
Kypsik (43.119541° N, 51.671383° E), 01-02.11.2014 ., 2 ocobu [26]; 7 — Manrucrayckas o61., YcTiopT-
ckuit I'TI3, okp. ko1 Kokecem (Koxocum) (43.155606° N, 54.874262° E), 01.05.2015 r., 1 ad. & [22]; 8 —
Manrucrayckas 061., Yctroprekuit I'TI3, okp. kon. Mametkasran (43.354454° N, 54.558920° E), 18.07.2015
r., 1 ad. @ [23]; 9 — Manrucrayckas o61., Braz. Kaparue, y poa. Ammoyinak (43.582269° N, 51.723541° E),
18.07.2015 1., 1 ad. Q@ [24]; 10 — Typkecranckas 001., Topbl Kapakray, 10ro-Boct. moaHoxne r. Kapamorna
(42.278797° N, 67.760171° E), 09-10.05.2021 r., 2 ad. &, 2 ad. @, rue3n0 (cOOGCTB. TaHHBIE).

Baxnouenue

[Ipu ananm3e ToYeK HAXOAOK IMyCTHIHHOTO cHerups B KazaxcTaHe u Ha compeaenbHBIX TEPPUTOPHUAX Ha
KapTe HaXOXKJCHUE ero Ha THEe30BaHUM Ha tore TypkecTaHCKOH 00JacTH HE BBITJISIIUT HEOKUAAHHBIM. Tem
HE MEHee, CTOUT OTMETHTBh, YTO ropbl Kaparay 4acTo mocemaroTcsi OpHUTOJIOraMu U OepaABOTYEpaMU, U paHee
3J1eCh PErHCTPUPOBAJICS TOJILKO MOHTOJIBCKHI CHETuph Bucanetes mongolicus (Swinhoe, 1870) [27]. I1o Bceit
BUJINIMOCTH, TTOSIBJICHHE ITyCTBIHHOTO CHETHPS 371eCh Ha THE3JIOBAHHH — 3TO PE3YJbTaT O0IIEro pacIIupeHusI
€ro apeasna Ha ceBep [28], U B JanbHeMIIeM MOKHO 0XKMJIaTh YBEIMUYEHUs] BCTPEY C HUM Kak Ha tore Typke-
CTaHCKOU 00JIaCTH, TaK M B Ipyrux paitoHax Kazaxcrana.

bnacooaprocmo

Bripaxkato uckpenHioro OnarogapHoctb M.A. ['puubine 3a cBeieHHs O MyCTHIHHOM CHETupe B Y30eKku-
CTaHe M NTOMOIIb B IIOMCKE JIUTEPATyphl, a Takxke C.X. 3apunoBoii 3a MOMOIb B IEPEBOJIE aHHOTAIMH Ha Ka-
3aXCKHUH SA3BIK.

Hceneoosanus evinonnensvt ¢ pamxax Ilpocpammul yenesoeo uuancupoganus MPH ORI11465437
(2021-2022 22.) no meme «Paspabomka HayuoHanbHO20 1EKMPOHHO20 6AHKA OAHHBIX NO HAYYHOU 300102U-
yeckoll koanekyuu Pecnybnuxu Kasaxcman, obecneuugaiowezo ux s¢pghexmusnoe ucnonvbsosanue 6 nHayke u
0bpazosanuuy.
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Ka3zakcTanaarbl 6J1 CybIKTOPFalibI
Bucanetes githagineus (M. H. C. Lichtenstein, 1823)

en cysikropraiiel Bucanetes githagineus (M. H. C. Lichtenstein, 1823) Ka3akcTaHHBIH Ka3ipri aymMarslHIa
anFai pet 1993 bUTbl TipkenreH. AJIarsl YII OHXBULIBIKTBIH ilIiHAE OyJT AepeKTep a3[am TONBIKTHIPBUIIbI
— Tarbpl Ceri3 Kes3aecy TIPKENTreH, oJlapAblH Kemurniri MaHFBIIIIAK ayMarblHA THecit. MaHFbicTay
OONbICBIHAA 6N CYBIKTOPFailbl ys caily Ke3eHinzae OipHemie per OaiikanraHblHA KapamacTaH, OHbIH
KasakcraHnzia ys cajraHbl Typasibl HAKTBI JEpPEeKTep OChl yaKbITKa JeiiH OosFaH oK. Makanazna pecriyOimka
OOMbIHIIA IeJI CYBIKTOPFABIHBIH OapiibIK TaObUIFaH JKepiepiHe IOy, OJIapABbIH KaacTphl, COHIal-aK
Kazakcranna na, KepIiiec enfep/iH ayMaKTapblH/a Ja e CybIKTOPFalbIHBIH OpHAJIacy KapTachl OepiireH.
Jlama »KyMBICTapBIHBIH HOTIDKECIHJIE pecIlyOIMKaHBIH OHTYCTiriHae — TypkicTan o6mnbickiHAa, KeI3puikym
HIeJIiHIH MBIFEIC Oeuirinae, Kaparay TaymapbIH/a mes CybIKTOpFaibIHEIH JKaHA MeKeHi Tipkeni. KycTsiH exi
KyObl Ke3aecTi. KazakcTan aymarblHAa ajiFall peT LIeN CybIKTOPFalbIHBIH ysChl TaObuiabl. ¥si Kapamona
TaybIHBIH OHTYCTIK-IIBIFBIC OCTKeifiHaeri »apracThlH KenOeyiHae, KoifractapablH OipiHiH KyBICBIHAA
opHanackaH. ¥s Haya KYPbUIBICHI CaJbIHFaH Ke3iHJe TaObUIABI, OHBIH KYPBUIBIChIHA OaKbuIay XYpri3inui.
Keitinri TekcepreH ke3ze ys asKraaMaid, TacTam KeTKeH OOJIbI MWbIKTEL. OfaH KeiiH Y51 )KHHAIBIT anbiHbi, KP
BFM 3oonorus WHCTUTYTHIHBIH KopblHa Koubuiael. Ocbutaiiia Ka3zakcrangarbl el CYBIKTOpPFaiibl
OHOJIOTHSICHI Typalbl AJFAIIKBI IEPEKTEp abIHIbL.

Kinm ce30dep: men cybIKTOpFaiibl, Bucanetes githagineus, Fringillidae, KyHaKTeKTeCTEp, OUOIOTHS, KYCTHIH
yschl, Tapanysl, Kei3butkym mmieni, Kazakcran, ©36ekcran, Typikmencran, Toxikcran, Opra A3us.
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V.A. Fedorenko

Trumpeter Finch Bucanetes githagineus (M. H. C. Lichtenstein, 1823)
in Kazakhstan

The trumpeter finch Bucanetes githagineus (M. H.C. Lichtenstein, 1823) was first recorded for the modern
territory of Kazakhstan in 1993. Over the next nearly three decades, these data were slightly replenished, with
eight more sightings recorded, most of which belong to the territory of Mangyshlak. Although, in Mangystau,
the trumpeter finch has been repeatedly recorded during the nesting period, there have been no reliable facts of
its nesting in Kazakhstan until now. The article provides an overview of all the findings of the trumpeter finch
for the republic, an annotation for them, as well as a map of the locations of the trumpeter finch both in Ka-
zakhstan and in the territories of neighboring countries. As a result of fieldwork, a new location of the trumpeter
finch was registered in the south of the republic: Turkistan Region, the eastern part of the Kyzylkum Desert,
the Karatau mountains. Two pairs of birds were recorded. For the first time, a nest of a trumpeter finch was
found on the territory of Kazakhstan. The nest was located in a niche of one of the boulders, on a rocky slope
of the southeastern exposure of Karamola Mountain. The nest was under construction for a cup. Observations
of'its construction were carried out. Upon subsequent inspection, the nest turned out to be unfinished and aban-
doned. The nest was collected and placed in the collection of the Institute of Zoology of the Ministry of Edu-
cation and Science of the Republic of Kazakhstan. Thus, the first data on the biology of the trumpeter finch in
Kazakhstan were obtained.

Keywords: trampeter finch, Bucanetes githagineus, Fringillidae, true finches, biology, nest, distribution, Ky-
zylkum desert, Kazakhstan, Uzbekistan, Turkmenistan, Tajikistan, Central Asia.

References

1 Arlott, N. (2015). Birds of India, Pakistan, Nepal, Bhutan, Bangladesh and Sri Lanka. London.
2 Shirihai, H. (2018). Handbook of Western Palearctic Birds, Volume 2. Passerines: Flycatchers to Buntings. London.

3 Fedorenko, V.A., Toropov, S.A., & Zhdanko, A.B. (2017). Rezultaty ornitologicheskoi ekspeditsii v Tadzhikistan v mae—iiune
2017 goda [Results of the ornithological expedition to Tajikistan in May—June 2017]. Russkii ornitologicheskii zhurnal — Russian
Journal of Ornithology, 26 (1490), 3541-3560 [in Russian].

4 Zarudnyi, N.A. (1896). Ornitologicheskaia fauna Zakaspiiskogo kraia (Severnoi Persii, Zakaspiiskoi oblasti, Khivinskogo
oazisa i ravninnoi Bukhary) [Ornithological fauna of the Transcaspian region (Northern Persia, Transcaspian region, Khiva oasis and
flat Bukhara)]. Materialy k poznaniiu fauny i flory Rossiiskoi imperii. Otdel zoologicheskii — Materials to the study of flora and fauna
of Russian Impair, Zoological Department, 2, 1-555 [in Russian].

5 Bilkevich, S.1., & Zarudnyi, N.A. (1918). Ptitsy gor «Bolshoi Balkhan i yuzhnogo k nim podstupa [Birds of the “Big Balkhan”
mountains and the southern approach to them). Izvestiia Turkestanskogo otdela Imperatorskogo russkogo geograficheskogo ob-
shchestva — Proceedings of Turkestan department of Impair Russian geographical Society, 14, 37-71 [in Russian].

6 Rustamov, A.K. (1958). Ptitsy Turkmenistana [Birds of Turkmenistan]. — Vol. 2. Ashkhabad [in Russian].

7 Mischenko, Yu.V. (1983). Novye materialy po ornitofaune Kopetdaga [New materials on the avifauna of the Kopetdag]. Vest-
nik zoologii — Bulletin of Zoology, 5, 87, 88 [in Russian].

8 Mischenko, Yu.V. (1988). Tolstokliuvyi pustynnyi viurok v Turkmenii [Trumpeter Finch in Turkmenistan]. Vestnik zoologii
— Bulletin of Zoology, 2, 75, 76 [in Russian].

9 Polozov, S.A. (1990). Zametki po gnezdovomu, sotsialnomu i kormovomu povedeniiu pustynnogo snegiria v Zapadnom Ko-
petdage [Notes on the breeding, social and feeding behavior of the Trumpeter Finch in the Western Kopetdag]. Ornitologiia — Orni-
thology, 24, 132, 133 [in Russian].

10 Akasaka, Y. (2018). Trumpeter Finch Bucanetes githagineus. Macaulay Library. macaulaylibrary.org Retrieved from
https://macaulaylibrary.org/asset/99021761.

11 Zarudnyi, N.A. (1915). Ptitsy pustyni Kyzylkum [Birds of the Kyzylkum Desert]. Materialy k poznaniiu fauny i flory Rossiiskoi
imperii. Otdel zoologicheskii — Materials to the study of flora and fauna of Russian Impair, Zoological Department, 14, 1-149 [in
Russian].

12 Zakhidov, T.Z. (1971). Biotsenozy pustyni Kyzylkum [Biocenoses of the Kyzylkum Desert]. Tashkent [in Russian].

13 Mitropolskii, M.G., Filatova, E.A., & Soldatov, V.A. (2012). Materialy po gnezdiashcheisia faune ptits khrebta Kugitang (Sur-
khandarinskaia oblast, Uzbekistan) [Materials on the nesting bird fauna of the Kugitang ridge (Surkhandarya region, Uzbekistan)].
Proceedings from Terrestrial vertebrates of arid ecosystems: Mezhdunarodnaia konferentsiia, posviashchennaia pamiati N.A. Zarud-
nogo — International Conference dedicated to the memory of N.A. Zarudnii, 215-225. Tashkent [in Russian].

14 Meklenburtsev, R. (1937). Materialy po faune ptits i mlekopitaiushchikh khrebta Nuratau [Materials on the fauna of birds and

mammals of the Nura-tau ridge]. Trudy Sredneaziatskogo gosudarstvennogo universiteta. Seriia VIII-a. Zoologiia — Proceedings of
Middle-Asian State University. Series VII-a. Zoology, 26, 1-51 [in Russian].

Cepus «bronorus. MeamuuHa. Meorpadusi». Ne 1(105)/2022 127



B.A. ®epopeHko

15 Grienenberger, M. (2021). Pustynnyi viurok Bucanetes githagineus. xeno-canto: Golosa ptits po vsemu miru. — 2021 [Trum-
peter Finch Bucanetes githagineus. xeno-canto: Sharing bird sounds from around the world]. www.xeno-canto.org Retrieved from
https://www.xeno-canto.org/647830 [in Russian].

16 Abduraupov, T. (2021). Pustynnyi snegir Bucanetes githagineus [ Trumpeter Finch Bucanetes githagineus]. birds.uz. Retrieved
from https://birds.uz/species/446 [in Russian].

17 Gritsina, M.A. (2021). Pustynnyi snegir Bucanetes githagineus [ Trumpeter Finch Bucanetes githagineus]. birds.uz. Retrieved
from https://birds.uz/species/20127 [in Russian].

18 Gavrilov, E.L., & Gavrilov, A.E. (2005). The Birds of Kazakhstan. Almaty, 226.

19 Belialov, O.V. (2014). Materialy k ornitofaune Mangyshlaka i Ustiurta [Materials for the avifauna of Mangyshlak and Ustyurt].
Selevinia, 22, 122—-130 [in Russian].

20 Korelov, M.N. (1974). Rod Pustynnyi snegir — Bucanetes [Genus Bucanetes]. Ptitsy Kazakhstana — Birds of Kazakhstan, 5,
263-371 [in Russian].

21 Isabekov, A.A., & Belialov, O.V. (2013). Nekotorye interesnye nakhodki ptits v Kazakhstane za poslednie gody (po materialam
fotosaita www.birds.kz.) [Some interesting finds of birds in Kazakhstan in recent years (based on the materials of the photo site
www.birds.kz.)]. Ornitologicheskii vestnik Kazakhstana i Srednei Azii — Ornithological News of Kazakhstan and Middle Asia, 2,208—
210 [in Russian].

22 Nurmukhambetov, Zh. (2015). Pustynnyi snegir Bucanetes githagineus (Lichtenstein, 1823) [Trumpeter Finch Bucanetes
githagineus (Lichtenstein, 1823)]. Birds.kz: Ptitsy Kazakhstana — Birds of Kazakhstan. Retrieved from https://birds.kz/v2photo.php?
I=ru&s=006900014&n=1 [in Russian].

23 Nurmukhambetov, Zh. (2015). Pustynnyi snegir Bucanetes githagineus (Lichtenstein, 1823) // Birds.kz: Ptitsy Kazakhstana
— Birds of Kazakhstan. Retrieved from: https://birds.kz/v2photo.php? I=ru&s=006900020&n=2

24 Beliaev, A.IL, Diakin, G.Yu. & Yasko, A.O. (2018). Pustynnyi snegir Bucanetes githagineus (Lichtenstein, 1823) [Trumpeter
Finch Bucanetes githagineus (Lichtenstein, 1823)]. Birds.kz: Ptitsy Kazakhstana — Birds of Kazakhstan. Retrieved from
https://birds.kz/v2photo.php? I=ru&s=039303262&n=1 [in Russian].

25 Le Neve, A., Gouraud, C., Morion, F., & Judas, J. (2010). Kazakhstan nature trip report; March to June 2009. National Avian
Research Center. Mammalwatching.com. Retrieved from https://www.mammalwatching.com/wp-content/uploads/2017/09/Le-Neve-
Kazakhstan-2010.pdf.

26 Isabekov, A.A. (2015). Ornitologicheskie nabliudeniia v Mangistau oseniu—zimoi 2014 g. [Ornithological observations in the
Mangistau in autumn and winter 2014]. Russkii ornitologicheskii zhurnal — Russian Journal of Ornithology, 24 (1092), 55-72 [in
Russian].

27 Gubin, B.M. (2020). Ptitsy pustyn Kazakhstana. — Kniga III [Birds of the deserts of Kazakhstan. Book 3]. Almaty [in Russian].

28 Lukianchuk, O.A., & Litvinova, E.M. (2017). Pervaia vstrecha pustynnogo snegiria Bucanetes githagineus na territorii Rossii
[The first record of the trumpeter finch Bucanetes githagineus in the territory of Russia]. Russkii ornitologicheskii zhurnal — Russian
Journal of Ornithology, 26 (1478), 3144-3147 [in Russian].

128 BecTHuk KaparaHguHckoro yHusepcuTeTa



MEOULMHA
MEDICINE

DOI 10.31489/2022BMG1/129-135

UDC 615.2.07

Pratibha A. Avhad, Shailesh S. Chalikwar, Bhushan A. Bhairav*

R.C. Patel College of Pharmaceutical Education and Research, Shirpur, Maharashtra, India
*Corresponding author: bbhairav@gmail.com

A comprehensive review on complex generics

Complex generic is a generic with multifaceted dynamic constituent, multifaceted preparation, multifaceted
path of administration, or multifaceted medicine device mixture. For over three decades, generics have been a
desirable and cost-effective production route. Since the pharmaceutical cluster aimed at cheap generic medi-
cines takes active development, biopharmaceutical firms remain focusing on multifaceted medicine, which
provides extra worth towards affected person via speaking extra unmet requirements besides allow them to
attain pharmaceutical souk variation and advanced using. The complexity of chemisimilar and biosimilar prod-
ucts has limited the replacement of unwieldy large-scale clinical trial data with simpler, single-dose, pharma-
cokinetic and pharmacodynamic comparisons between test and reference. This limitation should be recognized
by defining the sensitivity of any test used to detect differences in dose.

Keywords: complex generics, GDUFA, governing guidelines, challenges, opportunities.

Introduction

A generic medicine is a medicine that can be arranged as an auxiliary for the inventor creation for the
bioequivalence takes stood verified. The authorized WHO description of generic medicine: “identical multi-
source therapeutic creation” [1]. To be “generic”, a therapeutic creation must preliminarily show the similar
qualitative and quantitative constituents of dynamic ingredient and the equal dosage form as that of the original
remedy. Complex generics present additional challenges. Biopharmaceutical firms that select the correct asso-
ciates toward assist through invention, conception and governing policies will secure substantial benefits. The
guidelines fundamental the valuation of excellence of generic medicines, besides their bioequivalence to prod-
uct title, take not altered meaning fully under the Hatch-Waxman Act in 1984. So far, the goods produced in
the industry are meaning fully extra difficult nowadays, which might suggest that II bioequivalent goods re-
main distinguishable, respectively. Multifaceted generic production necessities have a higher degree of com-
petences than simple generics developed in an environment of increasing expenses and amplified analysis over
worldwide advance then industrial processes.

Review

Complex Generics

Complex generics is defined as common medications for which it is particularly difficult to establish
therapeutic equivalence as described in Orange Book. Multifaceted generics are a generic that might take a
complex dynamic component, complex preparation, complex path of distribution, or complex medicine device
mixtures [1, 2]. To be «complex genericy», a therapeutic ingredient essential primarily show not individual
similar qualitative and quantitative constituent of dynamic ingredients and the similar dosage form as that of
the original ingredient but similarly lots of several extra parameters are measured to evidence «repetitivenessy,
such as physical classification like particle size distribution, medicine set-up, particle morphology, physical
state of entrapment, drug release, viscosity, globule size, zeta potential, excipient description etc. Generic
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mixture of drug substance remains generally characterized in GDUFA 1I direction and denote to oral goods
with more than one dynamic, multifaceted preparations, such as liposomes, suspensions, emulsions, and gels,
complex paths of direction, also as locally acting goods (topical creams and gels, nasal spray, and inhalation
goods), drug mixtures with devices, long-acting injectables [3].

The advancement of generic [505(j)] and distinguished [505(b)(2)] LAI goods support to deliver affected
person and health care workers with more action choices and to decrease general health care expenses, including
those related with drug goods direction and affected person obedience. In this review, we analyse the scenery of
LAI goods and categorize the most mutual procedural tasks that probable generic goods applicants’ appearance
[4]. We focus on five preparation skills that explanation for ~90 % of permitted LAI goods, with those qualified
for generic goods registering over the succeeding five ages, to demonstrate technology-specific tasks.

Complex Generic Combination Drug Products

The multifaceted generic goods might take a multifaceted dynamic component, preparation, route of dis-
tribution, or be a medication-device mixture. Since the goods include generic components, numerous firms are
revolving their attention to multifaceted generic medicines, which bring additional problems to affected person
including supplementary requirements through encouraging such medicine struggle and persistent entrée [5].

Complicated mixture of generic component goods can be abundant with stimulating components, and
need abundant information to influence the governing activities of comparison of the two medicinal goods.
The endorsement necessities need considerable earlier than for biosimilars and for generic goods. Here, the
procedure cast-off to making the good has an affected influence on the excellence and presentation of the good.
The subsequent governing procedure for the generic constituents is ample nearer to that for biosimilars, as
understood in the governing direction for glatiramer acetate ANDAs.

Chemisimilars

When the pharmacokinetic profile correlates with the dose, such comparisons show assay sensitivity and
readily detect differences in dose. This approach has also been applied to certain chemical products, termed
‘chemisimilars’, which have variable or complex synthesis of the active substance, or complex formulation, or
a complex delivery device [6]. Once demonstrating batch-to-batch steadiness or correspondence of generics
shows that artificial organic medicine is multifaceted. This rises through precise release preparations, mutable
or multifaceted mixture, or substances wherever the configurations of sub ingredient are not well distinct. The
equivalents with biosimilars are understandable, and sometimes cross applications are mandatory, where com-
parative information is jointed with stand-alone effectiveness and protection experimental information. Many
such goods are replacements to the modernizing goods without existence interchangeable. Chemisimilar is a
beneficial term occasionally cast-off by EU officials to define these multifaceted organic generics [7].

These include semi-synthetic antibiotics, approximately liposomal preparations and some slow-release
trans-cutaneous coverings.

When proving batch-to-batch consistency, or equivalence of generics, some innovator synthetic chemical
drugs are complex. This arises with controlled release formulations, variable or complex synthesis, or chemi-
cals where the composition of subcomponents are not well defined. The parallels with biosimilars are obvious,
and sometimes hybrid applications are required, where comparative data are combined with stand-alone effi-
cacy and safety clinical data [8]. Many such products are alternatives to the innovator products without being
substitutable.

Biosimilar

Biosimilar medicinal products are large, complex molecules that deliver active components to a binding
site. A test protein may have the same primary, secondary and tertiary structure as a reference protein. When
the pharmacokinetic profile correlates with the dose, such comparisons show assay sensitivity and readily
detect differences in dose. For large biological molecules, different manufactured batches cannot be validated
using pharmacokinetic data alone [9]. For these biosimilars, there is a three-stage assessment of pharmaceutical
quality; laboratory testing and clinical data. Biosimilar therapeutic components are huge, composite particles
that bring movement to an obligatory location. A test protein might take the similar primary, secondary and
tertiary structure as a situation protein. So far movement at, or transport to, the obligatory location may be
pretentious by additional organic variances, such as glycosylation, N-sylation, phosphorylation, deaminization,
corrosion or PEGylation. Dissimilar obligatory locations might be responsible for efficiency, opposing actions,
and breakdown and elimination paths. This complication is a challenge for biosimilar guideline. Different
binding sites may be responsible for efficacy, adverse events, and metabolism and excretion pathways. This
complexity is a challenge (or difficult) for biosimilar regulation. Small differences in manufacture or formu-
lation can have serious clinical consequences, as documented with some bio similar epoetins and insulin.
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Minor variances in production or preparation can have thoughtful experimental significances, as recog-
nized with approximately biosimilar epoetin and Humulin. The equilibrium among responsive to testing and
experimental tests that demonstration no variance in the approved sign remains to be challenging for biosimilar
guideline. The current standard on biosimilar interferon b (IFN-b) for multiple sclerosis (MS) states to dose-
responsive to models. The financial impact of generic drug competition can be dramatic, but significant dif-
ferences in regulatory and development processes between generics and biosimilars limit such comparisons
and likely present significant challenges for biosimilar approval and adoption in the US market [10]. However,
a value-based care environment and their cost-savings potential make biosimilars an attractive option for the
therapeutic arsenal. Oncologists’ understanding of biosimilars is critical to moving forward.

Hatch-Waxman Act

The way of the Hatch-Waxman Act in 1984 completed it easy for makers of generic medicines to arrive
the U.S. medical market [11]. Earlier in 1984, generics makers remained obligatory to prove the security and
efficiency of their goods using experimental trials. Conferring to Mossinghoff (1999), previous to Hatch-Wax-
man act, added 150 components occurred in the pharmaceutical usage which required neither patent security
nor generic entrance. Hatch-Waxman Act removed the obligation for distinct experimental trials for generic
producer. The Act also aided modernizer goods by encompassing the life of therapeutic patents which obli-
gated long period on their “patent timepieces” coming up for FDA endorsement [12].

Grabowski and Vernon (1996) file the rise in generic goods operation subsequent the way of Hatch-
Waxman Act in 1984. They invention that generic provision in the primary 1980s be around 10 out of a hun-
dred, but enlarged to 40 out of a hundred in the middle-1990s. Berndt and Aitken (2010) display that mean-
while then generic treatment shares take remained cumulative intensely. Among 1999 and 2004, the share
production of generic goods increased from 49.7 out of a hundred to 74.5 out of a hundred. This quick generic
entrance is allied through consistently quick failures in generics values. Rizzo and Zeckhauser (2005) asked
that this deterioration in values of generics was allied through the deterioration in the usual value of product
tag goods. Lately, the values of approximately generic goods take enlarged intensely subsequent in a House-
hold Board on Omission and Administration Improvement search. Although generic components employment
has evidently enlarged subsequent Hatch-Waxman Act signifying, but convenience and affordability of med-
ications take enhanced buyer wellbeing, around remain likewise parts of apprehension.

As an outcome of Hatch-Waxman Act, the FD&C Act necessitates that not used one of the subsequent
IV documentations be complete when documenting an ANDA or 505(b) (2) resolutions:

Para I: That such patent data takes not remained not used.

Para II: That such patent takes perished.

Para III: The generic medication motivation not go on the usual way till the patent ending time permits.

Para I'V: The patent in query is inacceptable, impossible to enforce, or will not infringe through the mak-
ing, use, or auction of the generic components.

GDUFA Act

The Generic Medication Handler Payment Revisions/Act (GDUFA) is a regulation enacted through the
government of the United States of America (USA), on 9th July 2012, beneath the Food and Drug Administra-
tion Safety and Innovation Act (FDASIA) near quicken the admittance of harmless and active generic medi-
cines to the civic and decrease the inclusive price for commercial use [13].

The act is a result of the increasing challenges in the Regulatory landscape which needs to be re-author-
ized every five years. According to the law, all the generic drugs manufacturers, including manufacturers of
active ingredients for generic drugs, are required to submit a user fee to the FDA.

It is rule intended towards rapidity admittance to harmless and active medicines to the civic, besides
decrease charges to manufacturing. Until October 2012, it was the individual obligatory handler payments for
organizations succumbing New Drug Application (NDA).

By means of October 1, 2012, beneath GDUFA, entirely companies that making humanoid generic med-
icine goods and dynamic constituents for humanoid generic medicine goods, that are circulated in U.S. Busi-
ness are topic to FDA handler payments [14].

GDUFA charges remain rise the capability of the Activity to accomplish perilous program purposes and
to decrease charges seeing the decrease appraisal timelines.

Challenges

Developing multifaceted generic goods is stimulating as therapeutic correspondence, but might not inter-
prete to a cathartically corresponding preparation.
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The major task includes those places advancing through the modernizers of these goods, counting patent
tasks and resident appeals. Added in that one of the stimulating features is the key variance in suggestion
standards among numerous universal activities; which makes it difficult to develop the same product for dis-
tribution in different parts of the world.

In addition to the tasks inside the commerce, multifaceted generic associated suggestions to existing the
substantial task to the OGD.

The GDUFA (Generic Drug User Fee Act), dissimilar its novel medicine complement PDUFA (Prescrip-
tion Drug User Fee Act), does not take the establishment for steady pre-ANDA conferences or for suggestion
of INDs.

The tasks associated to governing suggestions for multifaceted generics can be overwhelmed or curtailed
by empathetic the substitute suggestion procedures needed for these medicines and subsequent over conse-
quently.

One all-time major challenge is to counter anti-generic campaigns attributed to be advocated by patient
and physician groups, but suspected to be at least in part funded by innovator companies. One effective way
by which generics have learnt to compete with innovator companies is through diligent mergers and acquisi-
tions.

One all-time major challenge is to counter anti-generic campaigns attributed to be advocated by patient
and physician groups, but suspected to be at least in part funded by innovator companies. Another challenging
situation is attempt by innovators to delay or stop generic entry by filing citizen’s petitions with the FDA.

Opportunities

Generics firms too frequently variation in the excipients in a preparation since the constructer of the
pioneer medicine takes a formulation patent; the generics firm is observing to evade this patent. A generics
firm’s capability to shift excipients in oral goods frequently boundaries the worth of preparation patents for
oral goods.

The problem for the pioneer medicine firm is classically wide preparation privileges can be change on
inaccuracy situation and some preparation privileges are frequently circumvent able.

Based on the FDA direction on liposomal doxorubicin, it is currently deceptive that, at a least, the generic
liposome would to take to compare with the pioneer preparation in state of medicine, interior atmosphere,
element/bubble morphology, element/bubble size distribution, polymer alignment, electrical exterior latent and
medicine removed [15].

A challenge to evade the entitlement by replacing a dissimilar polymer or a little dropping the attention
of a specific polymer would not be permitted for a multifaceted generic.

The mixture of uniform an actual arrangement or procedure patent entitlement by the FDA’s overall
necessities for parenteral medicine goods and the discriminating necessities for unconventional or multifaceted
transport systems can outcome in the important and elongated dated.

The necessity for translucent and consistent governing appeal for complex generics

In current ages, the worldwide systematic and governing civic takes in progress to distinguish the im-
portant systematic tasks that occur for complex generic medicine goods, concerning their valuation of thera-
peutic equivalence. Though, hard work to bring into line governing procedures is still continuing. In the United
States, the quantity of suggestion obligatory for the endorsement of a multifaceted generic till seems to fre-
quently depend on a case-by-case appeal by the FDA. To reproduce on recent governing repetition and to
deliver realistic recommendations for using tasks within prevailing governing outlines, this paper designates
the opinions of the NBCD Occupied Collection on how to type greatest usage of prevailing abbreviated ap-
proval paths of 505(j) and 505(b)(2) for approving complex generics.

Current governing rehearsal for complex generics

For the generic medicine goods to be official and estimated as therapeutically equivalence (TE), it needs
to be pharmaceutically equivalent (PE) as well as bioequivalent (BE) to the Reference Listed Drug (RLD).
This approach is appropriate for “humble” minor particle generics, but comes difficult with tasks for PE and/or
BE with complex generics.

A pragmatic and science-based governing approach for complex generic

Since current effort by the FDA on decreasing the sprints of complex generic medicine advance, the FDA
has printed their description of “complex generic drug products.” Complex drug products are defined as goods
with:

—a complex dynamic component (e.g., peptides, polymeric composites, complex combinations of APIs,

and obviously obtained components);
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— a complex preparation (e.g., liposomes and colloids);
—a complex route of distribution (e.g., locally acting drugs, such as dermatologic goods and complex
ophthalmological goods and otic dosage forms that are framed as suspensions, emulsions, or gels);
—a complex dosage form (e.g., transdermal, metered dose bronchodilators, and extended release injecta-
bles).
505(j) Guideline
“An ANDA is an application succumbed and official beneath section 505(j) of the FD&C Act for a med-
icine good that is a replacement of an earlier official medicine good. An ANDA depend on FDA’s verdict that
the earlier agreed drug goods, i.e., the Reference Listed Drug (RLD), is harmless and active. An ANDA usually
essential encompass data to display that the planned generic productl is the similar by means of the RLD with
admiration to the dynamic constituent(s), situations of usage, way of administration, dosage form, asset, and
cataloguing (by certain allowable variances) and 2 is bioequivalent to the RLD. An ANDA do not be suc-
cumbed if experimental surveys are obligatory to found the protection and efficiency of the planned medicine
goods” (Fig. 1).

“Traditional” generic approach via

1
abbreviated new drug application 303(j) PE+BE=TE

(invivo BE studies allowed)

k4

Complex drug product that falls within FDA's categones *Complex Formulation”, and *Complex dosage fonn’
@ ‘Complex Foute of Delivery” and *Complex Dosage fonm'

Complex genenc
drug products

Complex drug products that decreasem FDA's category “Complex APT

\ ‘Sj_m_.ﬂgr': approachvia 305(b)(2) drug Totality of evidence {Safety and
application > Efficacystudies allowed)
Legislation Fegulation

Figure 1. Two governing paths 505(j) and 505(b)(2)

505(b)(2) Guideline

“A 505(b)(2) application is an NDA succumbed beneath section 505(b)(1) and official beneath section
505(c) of the FD&C Act that covers complete information of surveys of protection and efficiency, wherever
at least approximately of the data obligatory for endorsement arises from revisions not directed by or for a
correct of location otherwise usage”.

How to agreement with dynamics in a defined governing outline

Rendering to the International Conference on Harmonization (ICH), a CQA is a guide for physical, chem-
ical, biological, or microbiological assets or characteristic, which are fundamental inside a suitable boundary,
series, or circulation to confirm the wanted goods excellence. For multifaceted medicine goods encompassing
multifaceted APIs, there is a pure necessity to rise the information on individuals’ goods features that take an
influence on the excellence and the experimental outline of the goods. Subsequent to CQAs, a improved em-
pathetic of additional related features is wanted to rise the strength of valuations for complex drug goods.

They have faith in numerous situations aimed at a vigorous appeal through 505(j) and 505(b)(2) occur
(individually of such 4 situations are additional reflected arranged beneath):

1. Empathetic of all related critical quality attributes (CQAs);

2. A confident quantity of elasticity in the governing approaches for multifaceted generic medicine goods;

3. An inclusive and widely obtainable list of all multifaceted goods per GDUFA II Obligation Letter;
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4. Supplementary valuation of latent variances and fences through affection to Book programs or succes-
sive practice in experimental exercise.

Conclusions

To conclude, the guidelines fundamental the valuation of excellence of generic medicines, and their bio-
equivalence to product title goods, have not altered meaningfully despite the adopted act of the Hatch-Waxman
Act in 1984. So far, various products are much more complex, which may indicate that 2 bioequivalent goods
are not indistinguishable for individual addition. As long as suggestion from medicines to delicate epilepsy,
misery and other situations this paper express that converting from a modernizer product to a generic might
outcome in opposing significances for affected person. Moreover, generic and product title medicines cause
additional constituents and uniform last goods after external the U.S. specifically from countries like India and
China which have unfortunate governing omission. This would influence excellence in US market.

Future of Complex Generics

The upcoming of generics is in growth of complex generics, biologics or biosimilars for which here is an
enlarged selectness dated of 12 ages in favour of the modernizer in dissimilarity to the 5-year New Chemical
Entity (NCE) selectness. The legislation governing biosimilars is not the Hatch Waxman Act, but the 2010
Biosimilar Price Competition and Innovation Act (BPCIA) with a different set of regulatory exclusivity pro-
visions. It is extremely serious for pharma firms to interchange on after ordinary generics to complex generics,
specific goods, biosimilars and advanced goods, which motivate upcoming therapeutic development.
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Kemenai nskeHepuKTepai JKaH-KAKThl KAPaCThIPY

Kemenai mKeHEpUK KOIDKAKTH JTUHAMUKAIIBIK KOMIIOHEHT, KOI KbIPJbI Ipenapar, KONTEereH >KOJIMEH
CHTI3UIETIH HeMece MeAMIMHANBIK IpenapaTTapAblH KocHacsl 0ap JpKeHepUK OoJbIn Tabbutamsl. YIII
OHJKBUIJIBIKTAH aCTaM YaKbIT OOWBI HKEHEPUKTEP OHIIPICTIH KAKETTI KoHE YHEM/I oici 6ommsl. Kpimbat emec
MATeHTTEIMETeH J3pi—IopMeKTepre OarbITTalFaH  (papMaleBTUKANBIK KiacTep OENCeHAl JaMbll Kele
JKaTKaHJbIKTaH, OrodapMaleBTHKANBIK (UpManap 3apian IIeKKEH aJaMfa KOChIMIIA KYH/BUIBIK OepeTiH
(hapMarLieBTHKAIIBIK ©3repicTepre KOJ JKEeTKi3yre »oHe IpernaparTap/bl TachiMaaayFa GOJaTblH CaH KbIPJIbI
ME/MIMHAFa, OHBIH ILIiHAC KOCHIMIIA TalanTapFa Hazap ayaapambl. XHMHSIBIK yKcac XOHE OMOTopi3fi
OHIMIEPAiH KYPACTUIri KIMHAKAIBIK 3epTTCYNEPIiH YIKEH ipi ayKbIMABI IEpEeKTepiH TECT IeH YJTri-HycKa
apachIHAAFbl KapanaibM, Oip peTTik, papMaKOKHHETHKAJIBIK )KoHE (GpapMaKoANHAMHKAIBIK CAIBICTBIPYIapMEH
aIMacTBIPYAbI IeKTeini. by mekTey mo3aHbIH aifbIpMaIIBUIBIFBIH @HBIKTAY YIIIH KOJAAHBUIATHIH Ke3 KeJIreH
TECTTIH CE3IMTaNAbIFbIH aHBIKTAY apPKbLIbI TAHBUTYBI KEpPEK.

Kinm ce30ep: xypaeni mxenepukrep, GDUFA, jxeTekiini karuaanap, Mocenenep, MyMKIHAIKTep.

[Tpatubxa A. Asxax, Hlaitnem C. Yanuksap, bxyman A. bxaiipas

BcecToponHmii 0030p KOMIJIEKCHBIX /I?KEHEPUKOB

KoMrutekcHBIH JKeHepHK SBISIETCS IPErapaToM ¢ MHOTOCTOPOHHHUM JHHAMIYECKAM KOMIIOHEHTOM, T.€. MHO-
TOrpaHHBIM, MHOTOCTOPOHHHM IIyTEM BBEJICHUS WITH CMEChI0 MEANIIMHCKUX Tpernaparos. Ha npoTspkerun 60-
JIee TpeX AECSTIIICTUH [PKEHEPUKH OBLIH JKeJIaTeIIbHEIM U SKOHOMHIECKH 3P EKTHBHBIM CIOCOOOM MPOU3BOI-
ctBa. [TockoibkKy dapmarieBTHUECKHI KiacTep, HAIPaBICHHbIH Ha HEOPOrHe HENaTeHTOBAHHBIC JICKAapCTBa,
aKTUBHO pa3BHBaeTcs, OModapmaneBTHyeckue GUpMbI NO-NIPEKHEMY (DOKYCHPYIOTCS HA MHOTOTPAaHHOH Me-
JMIMHE, KOTOpas 00eCIeunBaeT JONOIHUTENbHYIO0 LICHHOCTD JUI OCTPaJaBIIEro YeJIOBEKa, B TOM YHCIE U
JIOTIOJIHUTEIIbHbIE TPEOOBAHMUS, KOTOPBIE MO3BOJIAIOT UM JOCTHYb (hapMalleBTHUECKIX U3MEHEHUH U TIPOJIBH-
JKeHUs npernapaToB. CI0XXHOCT XUMHOIIOZOOHBIX M OMOIOJOOHBIX MPOAYKTOB OIPAHHIMBAET 3aMEHY T'pO-
MO3/JKUX KPYIMHOMAacIITaOHBIX JAHHBIX KIMHWYECKUX HCTBITaHUH OoJee MPOCTHIMU, OXHOKPATHBIMH, (apMa-
KOKHHETHYECKUMH U (hapMaKoJMHAMIYECKAMI CPABHEHUSIMHU MKy TECTOM U STATOHOM. [laHHOE OrpaHmde-
HHE JIOJDKHO OBITh MIPU3HAHO ITyTeM OIIPEeNICHUs TyBCTBUTEIBHOCTH JIFOOOTO TeCTa, UCIOJIB3YEeMOTO JUIS BBI-
SIBJIEHUS Pa3Iuuuil B 103€.

Kniouesvie cnosa: xominexcusle mxeHeprk, GDUFA, pykoBoasiye NpyHHLIUIEL, TPOOIEeMbl, BO3MOXHOCTH.
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Acute phlegmonous appendicitis

Acute phlegmonous appendicitis is an outstanding topic in medicine. The issue can be approached in terms of
diagnosis and the importance of practical surgery. The clinical diagnosis can be supported by macroscopic and
microscopic anatomo-pathological diagnoses. The microscopic diagnosis can be established after studying mor-
phological characteristics observed by analogy with microscopic preparations stained by traditional and special
methods. Pathological microscopic preparations can be analyzed and compared with histological preparations
that display normal appendix. This paper presents some best practice examples. To provide a precise explana-
tion to medical staff, a series of images of microscopic slides were taken from patients for microscopic analysis.
The creation of permanent microscopic slides was based on knowledge of the steps required for classical his-
tological methods using standard H&E staining techniques. Samples were taken from patients of both sexes,
children under 16 years old, from urban and rural areas. It is important to clarify misunderstood epidemiological
features of appendicitis. Perforating and non-perforating appendicitis, apparently, are separate in nature, and
since the need for spontaneous resolution of appendicitis is essential. It is important to have better quality
reference materials to enable the medical staff to make the correct decision; this paper seeks to add to this area
of knowledge. Ensuring that the diagnosis is correct can have important implications for the management of
appendicitis suspicion. This must be supplemented with histological assessments together with important per-
sonal, heredocolateral antecedents in the patient’s pathological history. For example, determinations of the
lymphocytopenia and neutrophil-lymphocyte ratio can predict bacteremia better than conventional infection
markers in the emergency department. Histopathological analysis remains important for such determinations.

Keywords: appendix, children, microscopic analyze, diagnostic, appendicitis, histopathological examinations.

Introduction

Appendicitis is considered to be one of the most common pathologies at ages 10-20 years. However, this
pathology can also occur at any age category, without prior knowledge of the determining or incriminating
factors [1, 2]. Studies have shown that appendicitis is more prevalent in males than in females [3, 4]. The exact
cause of acute appendicitis is unknown, but it is considered likely to have a multi-factorial determinant. In this
context, luminal obstruction, microbial infection, and dietary plus familial factors have been suggested to be
common and probably synergistic [5—7]. The diagnosis of acute appendicitis is based on a history and a thor-
ough examination [8, 9]. With phlegmonous and complicated appendicitis, these most likely represent inde-
pendent entities depending on the hereditary immune mechanisms [10—-12]. In context, compared to more
complicated diseases, phlegmonous appendicitis seems to depend mainly on local inflammation [6, 13, 14].
Further regarding the paraclinical diagnosis, the blood laboratory test (hemoleukogram) will show any signs
of eosinophilia [12, 15]. Studies also show that significant values of myeloproliferative disease appear in the
blood, namely eosinophilia and basophilia, which can be found in phlegmonous inflammation [16, 17]. Hence,
for paraclinical diagnosis, it is important to clarify the role of C—reactive protein (CRP) as an indicator of
surgical indication for appendicitis [18-20].

To establish the diagnosis of this pathology, histopathological examinations of appendectomy specimens
have been used in this paper [21, 22]. This is done to advance medical understanding and improve diagnoses.
In this regard, even when the macroscopic appearance of appendectomy specimens is normal, histopathologi-
cal evaluation allows for a more accurate diagnosis [23-25].

Experimental

To help the medical staff understand the concerns presented above, a series of images were taken after
preparing microscopic slides. For this purpose, the operating parts are intended to provide a pathological anat-
omy service to aid macroscopic examination for diagnostic purposes. After performing microscopic
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preparations, they were examined by performing microscopic analysis. The realization of the permanent mi-
croscopic preparations was based on knowledge of the steps required for classical histological methods, using
a standard H&E staining technique. The samples were extracted from patients of both sexes, children under
16 years of age, from urban and rural areas.

Case 1 — male — urban

Diagnostic. Acute phlegmonous appendicitis on appendicular empyema and with acute peritonitis; Bio-
logical product — Appendix

Macroscopic — as usually

Microscopic — Appendix with fibrinoleukocyte content, wall with acute, dispersed inflammatory infil-
trates, areas of wall dissolution, and leukocyte exudates on the peritoneal serosa

Case 2 — male — rural

Diagnostic. Acute phlegmonous appendicitis; Biological product — Appendix

Macroscopic — Appendix 50 mm long, diameter 5—6 mm, whitish serous with purplish areas

Microscopic — in preparing samples using H&E staining

Case 3 — male — urban

Diagnostic. Acute phlegmonous appendicitis with acute peritonitis; Biological product — Appendix

Macroscopic — Appendix with a length of 50 mm, thickened, diameter 10—14 mm, covered by pseudo-
membranes, in retained lumen content

Microscopic — in preparing samples using H&E staining

Case 4 — male — urban

Diagnostic. Acute phlegmonous appendicitis; Biological product — Appendix

Macroscopic — as usually

Microscopic — in preparing samples using H&E staining

Case S— male — rural

Diagnostic. Acute phlegmonous appendicitis with acute peritonitis Biological product — Appendix

Macroscopic — Appendix 35 mm long, thickened, purplish, with tearing area of the wall

Microscopic — in preparing samples using H&E staining

Case 6 — male — urban

Diagnostic. Acute phlegmonous appendicitis with acute peritonitis; Biological product — Appendix

Macroscopic Appendix with a length of 50 mm, thickened, diameter 10—14 mm, covered by pseudomem-
branes, in retained lumen content.

Microscopic — in preparing samples using H&E staining.

Results and Discussion

Figure 1 illustrates Specific epithelium; Adjacent lymphoid formations; The underlying connective tissue.
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Figure 1. Appendix x10 H&E staining

Figure 2 demonstrates Specific epithelium; Adjacent lymphoid formations; The underlying connective
tissue from another perspective of observation.
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Figure 2. Appendix x10 H&E staining

Specific epithelium. Adjacent lymphoid formations. The underlying connective tissue. Specific staining
(Fig. 3).

Figure 3. Appendix x10 Argentic impregnation Gomori staining

Specific lymphoid formations. Adjacent specific epithelium a little visible. The underlying connective
tissue. Specific staining (Fig. 4).

Figure 4. Appendix x10 Argentic impregnation Gomori staining

Specific lymphoid formations. The underlying connective tissue. Usually staining (Fig. 5).
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Figure 5. Phlegmonous appendicitis H&E staining x10

Specific lymphoid formation. The underlying connective tissue. Adipose tissue. Usually staining (Fig. 6).

Figure 6. Phlegmonous appendicitis H&E staining x10

Specific epithelium. Lymphoid formations the underlying connective tissue. Adipose tissue. Another per-
spective of observing (Fig. 7).

Figure 7. Adipose tissue. H&E staining %10

Phlegmonous appendicitis has been studied morpho-pathologically, macroscopically, and microscopi-
cally for diagnostic purposes. The microscopic preparations were prepared using operative parts processed
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according to the classical histological technique and stained with usual and special stains. From the images
with phlegmonous appendicitis, it is noted that appendix changes are variable but characteristic. Macroscopi-
cally the appendix appears purple with variable centimeter dimensions. Macroscopically, the appendix may
have whitish serosa with purplish areas. Also, from the macroscopic images, the appendix in phlegmonous
appendicitis appears thickened, purplish, with the tearing area of the wall. Macroscopically for particular cases
presented, the appendix appears covered by pseudomembranes, in the lumen having retained content. There
are particular occurrences of acute phlegmonous appendicitis with acute peritonitis. In acute phlegmonous
appendicitis on the appendicular empyema and with acute peritonitis, the microscopic appendix appears with
specific changes that materialize in the presence of fibrinoleukocyte content, the wall with acute, scattered
inflammatory infiltrates, wall dissolution areas, and leukocyte exudates on the peritoneal serosa. Microscopi-
cally, the pathognomonic characteristics that plead for the diagnosis of phlegmonous appendicitis are high-
lighted, and those accompany and strengthen the structural characteristics seen macroscopically on the opera-
tive parts. Morpho-pathologically acute phlegmonous appendicitis presents parietal microabscesses that can
converge and open to the lumen. By perforating the appendix, the peritoneum (the thin membrane that lines
the abdomen inside) becomes infected with bacteria, thus producing peritonitis. Peritonitis is a serious, life—
threatening complication. This is a serious condition that requires urgent attention. Most often, the doctor can
diagnose acute appendicitis based on the symptoms (presented above), the medical history and the physical
examination of the patient. However, medical personnel may be needed to conduct further diagnosis and in-
vestigations, such as blood and urine tests, ultrasound, radiology, or magnetic resonance imaging (MRI). These
investigations are necessary to help to guide the diagnosis, implicitly to differentiate from other conditions
with similar symptoms.

Conclusions

It is important to clarify the misunderstood epidemiological features of appendicitis.

Perforating and non-perforating appendicitis appear to be separate entities, and as the need to spontane-
ously resolve appendicitis is essential having better reference materials to enable medical staff to make the
correct decision is essential; this paper seeks to add to this area of knowledge. Ensuring that the diagnosis is
correct can have important implications for the management of appendicitis suspicion. This must be supple-
mented with histological; assessments together with important personal, heredocolateral antecedents in the
patient's pathological history. For example, determining the lymphocytopenia and neutrophil-lymphocyte ratio
can predict bacteremia better than conventional infection markers in an emergency care unit. The histopatho-
logical stain remains important for such determinations.

Innovations and breakthroughs

The authors strongly emphasize and recommend that all appendectomy specimens be examined by his-
topathological analysis, even if the specimens have a normally coarse appearance.
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Kenen gerMoHO3abI aNIMEHANIUAT

XKenen uierMoHO3 /1! aNMEHANINT MEAULUHAIIBIK TYPFBIIaH YIIKeH Hazap aynaprabl. byn mocenere nuaraos
JKOHE TIPAKTHKAIBIK XHPYPTHSHBIH MAaHBI3IBUIBIFEl TYPFBICEIHAH Kapay kepek. CoHnal-aK, KIMHHKAJIBIK
JIMarHO3]6I MaKpPOCKOMMSIIBIK JKOHE MHMKPOCKONMSUIBIK aHAaTOMUSUIBIK JKOHE IaTOJOTHSUIBIK JUAarHo30eH
pacTaiiiel. MUKPOCKOIMSIIBIK THArHO3/BI O/IETTET] JKOHE apHaibl oficTepMeH OOsUFaH MHKPOCKONHUSIIBIK
mperapaTrapra ykcac OaifKainaThlH MOPQOJOTHSUIBIK CHIAaTTaMalapisl 3epTTEreHHEH KeHiH aHBIKTayFa
Gosazel. I1aTONOTHSIIBIK MMKPOCKONMSUIBIK IperapaTTapAbl TaljayFa >KOHE KaJbIITHl aNMmeHANKCTIH
THCTOJIOTHSUIBIK TIperapaTTapbiMEH CalbICTBIPy KaxkeT. Makanana eH JKakchl ToxipuOenepaiH KelOip
MBICATAAPbl KeNnTipiireH. MenuuuHaNbIK KhI3METKepIiepre KOFapblia KENTIpUIreH Mocenenepli TYCiHyre
KOMEKTECY YIIiH NMalHeHTTEePAE MMKPOCKOMMSIBIK Tajajgay YIIH MHKPOCKONMSUIBIK ClaiaTapiasiH OipkaTap
cyperrepi JalbiHAaNFaH. TypakThl MUKPOCKONMSUIBIK MpenapaTTapasl xacay crangapTel H&E cranmapTTsl
00sly TeXHHMKAChIH KOJIIaHa OTBIPBIN, KIACCHKAIBIK MCTOJIOTHSUIBIK icTepre KaXKeTTi Ke3eHaepadl Oimyre
HETi3/IeNTeH. 3epTTey YIIIiH YITUIep eKi )KbIHBICTaFbI MAleHTTEP IeH, 16 kKacka Jeiinri OananapiaH, KaJlaibiK
KQHE aYBUIIBIK OKEpJIepAeH JIBIHIBL. ANNSHIWIUTTIH JYPHIC TYCIHIJIMEreH SIIHAEMHOIOTHSIIBIK
epeKIeNikTepiH HakTbliay e3ekti. CoHblMeH, nepdopanusiiaHOaraH jkoHe nepdopanusuiaHOaraH emec
anmeHAWOUT TaOuFaThl OOWBIHIIA O06JeK, COHIBIKTAH aNMeHAMLUTTIH ©3MIriHeH >KOWBLTY KaKeTTLTrl
MaHb3Abl. MeOUIMHATBIK KBI3METKepJIepre Iypbic IIemiM KaObuIgayFa MYMKIHIIK OepeTiH KaKCh
aHBIKTAMAJBIK MaTepHaIlapAblH OOJXybl MaHBI3IBI;, SIFHH, Makajda OUTIMHIH OCBI CalachlH KEHEeHWTyre
OaFpITTaFaH. J{MarHO3MBIH IYPBICTBIFBIH TEKCEPY aNMeHIUIUT KYIOIK TyBIHAAFaH Ke3/le eMICYZiH HeTisri
casnaps! 00JIybI MyMKiH. ByJI THCTOJIOTHSUITBIK 3epTTey apKbUIBI TAJIEIJICHY1 KepeK; MalueHTTIH aTOJIOT USUIBIK
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TapUXBIHOAFBl MaHBI3ABI KEKe, TYKbIM KyalaWThIH—KEMUIOIK aHTeHeNeHTTepMeH Oipre Oaramay. Mebicaisl,
JKeenn KoplueM OemiMiHAe JTUMQOLUTONCHUS MEH HeHTpodminep MeH TUMQPOUUTTEPIiH apaKaThIHACHIH
aHBIKTay HMHQEKUMSIHBIH OJETTeri MapKepiepiHe KaparaHna OaKTEpHEMHUSHBI JKAaKChl OODKall amasibl.
I'mcTonaToorusUIbIK Tajiay MyHIail aHbIKTaManap YIIiH MaHbI3/bl 00BN Kasia Gepei.

Kinm  cesdep:  ammeHaumkc, Oanamap, MHKPOCKONMSIBIK — Taljay, OHArHOCTHKA,  AllCHIUINT,
THCTOIATOJIOTHSITBIK 3€PTTEYJIED.

A.Yecka, T. Canan, I''A. AGnynuna, [1. Anamapus

OcTpbiil P1erMOHO3HBIN ATINEHIUIAT

OcTphlil (JIerMOHO3HBIH AMCHIAUIIUT MPUBICKACT OOJBIIOC BHUMAHUE C MEIMIIMHCKOM Touku 3peHus. K Bo-
MPOCY MOKHO TIOJIOWTH C TOUYKH 3pEHUS JUArHo3a U BAXKHOCTH MPAKTHUECKON XUpypruu. Takke KIMHUUICSCKUH
JIMarHO3 MOXET OBbITh MOJTBEPIKACH MAKPOCKONUYECKHMM U MUKPOCKOMUYECKUM aHATOMO-IATOJIOTHYECKUM
TUarHO30M. MUKPOCKOTIMYECKUH JHAarHO3 MOKET OBITh YCTaHOBJICH ITOCIE M3YYCHUsI MOP(OIOTHUSCKHX Xa-
PaKTEPHCTHK, HAOIOIAeMbIX TI0 aHAJOTUH C MUKPOCKOITMYECKIMH MpenapaTaMi, OKpaIlleHHBIMUA OOBIIHBIMHU
U CTIeHalbHBIMA MeTogaMH. [laTomornueckne MUKpOCKOITMYECKUE IIPETIapaThl MOKHO aHAITU3UPOBATH U CPaB-
HUBATh C TUCTOJOTHYECKUMH TpENapaTaMu, Y KOTOPBIX €CTh HOPMAIBHBIN anmeHAnKe. B HacTosmiel crartbe
MPE/ICTaBICHbl HEKOTOPhIE MPUMEPHI EePeI0BOH MPakTUKH. UTOOBI MOMOYb MEAUIIMHCKOMY IMEPCOHAITY IIO-
HSTBH TPOOJIEMBI, IIPE/ICTAaBICHHBIC BHIIIE, ObUIa CAETaHa Cepysl H300paKEHUI MUKPOCKOIIMYECKUX CIailI0B Y
MAIMEHTOB I IPOBEIECHUS MUKPOCKOIIMUYECKOro aHanu3a. Co3aHue MOCTOSIHHBIX MUKPOCKOIIMYECKHX IIpe-
naparoB ObLIO OCHOBAHO Ha 3HAHUH JTAIOB, HEOOXOANUMBIX JUIsl KIaCCUYECKUX MMCTOJIOTHYECKHX METOJIOB, C
WCIIOJIb30BaHUEM CTaHIApTHON TexHHKH okpammBaHus H&E. OOpasubl Obin B3SATH y MAUEHTOB 000€Tr0
nosa, fiereit 1o 16 net, u3 ropoAcKoi U celnbCKOM MECTHOCTH. Ba)kHO NMPOSCHUTH HEMTPABUIILHO MOHSATHIE AIIH-
JIEMHOJIOTHYECKHE OCOOCHHOCTH amlleHaAuImTa. Tak, nephopupyomuil 1 Herepopupyromui anmeH IUIIHT,
MO-BUIUMOMY, SIBIISTFOTCSI OT/ACTBHBIMU IO CBOEGH CYTH, H, TOCKOJIbKY HEOOXOJMMOCTh CIIOHTAHHOT'O pa3perie-
HUS alleHAnINTa BakHa. Kpome Toro, Heo0XoanmMo uMeTh Oojiee KaueCTBEHHbBIE CIPaBOYHbBIC MaTepHaIbI,
MIO3BOJIAIOLINE MEAUIIMHCKOMY TEPCOHANY IPUHATH NPAaBIIIBHOE pellieHNe; aBTOPbl JAHHOH CTaThbU IOIBITA-
JICh PACIIMPUTH 3Ty 00s1acTh 3HaHUHU. [IpoBepka NpaBUIBHOCTH IUArHO3a MOKET UMETh BaXKHbIE I1OCTIEICTBUS
JUIS JIeYEeHUs [IPU MOAO3PEHHH Ha allleHIULUT, €ro Hy>KHO 00OCHOBAaTh TUCTOJIOTHUECKUM HCCIIEIOBaHUEM;
OIICHUTH BMECTE C BaXXHBIMH JIMYHBIMH, HACIIECICTBEHHO-KOJUIATEPATbHBIMI aHTEICICHTAMH B IATOJOTHYC-
CKOM aHaMHe3¢ MalueHTa. BceM W3BECTHO, HANpUMeEp, OmpenesicHHe THMM(OIUTONCHHH U COOTHOUICHUS
HEHTPODUIOB U TMM(OIUTOB MOKET MPOTHO3UPOBATH OAKTEPUEMHUIO JTyUIlle, YeM OOBIYHBIC MapKephl HH(DEK-
UM B OTJEJICHAH HEOTI0KHOW TOMOIIHA. [ HCTONMAaTONOTYeCKHii aHAITN3 OCTAETCsl KpalfHe BaXKHBIM JUIS TAKHX
ONpEACICHUN.

Kniouesvie cnosa: ANMnEcHANUKC, IC€TH, MI/IKPOCKOHI/I‘IBCKI/Iﬁ aHaJIn3, JMarHoCTHKa, allnCHAUIHNT, THCTOIIATOJOTH-
YCCKUEC UCCIICIOBAHUA.
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CTenmHOropcK Kajachbl TYPFBIHAAPBIHBIH I€HCAYJIBIK KAFAalibIH
HUTOMOP(POTOTrUSJIBIK 3ePTTEY

Maxkanazna CTeTHOTOpCK KaJlaChIHBIH KaFbIMCBI3 SKOJIOTHAIBIK (haKTOpJIaphl 9cep eTETiH ayMarbIHAA TYPATHIH
TYPFBIHIAP/BIH ~ PUHOLUTOTPAMMACHIHBIH ~ JKOHE  YPTTHIH  Oykkampapl — snurtenuidinin  (¥BD)
IUTOMOP(OIOTHSIIBIK XKaFnaiibl OarananraH. KanaHbelH ayMarbIHIaFb! TYPFBIHIAPABIH (TEKCEpPY TOOBI) MYpPBIH
KyBICBIHBIH JKOHE YPTTHIH ILIBIPBHIITH KaOBIKIIAMAPBIHEIH [UTOJOTHSIIBIK JKarAailblH aHBIKTAy YIIiH
IUTOMOP(OIOTHSIIBIK 3epTTey oicTepi KOJIAHBLIIBI. AJIBIHFAH IIUTOMOP(OIOTHSIBIK HOTIKeIep OOibIHIIa
puHOLMTOrpaMMa MeH ¥YBD mnurorpamMmachlHIArsl MyKOLMIIMApibIK JKYHEHIH Kypaymibl Oeniri perinzae
KOPFAHBIIITHIK TOCKAYBIT KBI3METTEpPiH OPBIHAAWTHIH KYPHUIBIMIBIK 3JIEMEHTTEpPAIH ©3repyiH aHBIKTayFa
MYMKiHIIK Oepri. CTeTHOTOpPCK KajlachlHAA TYPATHIH TYPFBIHAAPAa MYPHIHHBIH IIBIPHIIITH KaOBIKIIACEIHIA
3aKpIMJIAJIFAH JKAJMAK SMUTEINONUTTEp caHbl 17,1 ecere, 3aKpIMAanFaH KyOTopi3al jkKoHE IMIHHAPTOPI3L
SMUTENNOIUTTEp caHbl 14,1 ecere, colikeciHIe JKOFapIaFraHbIH KOPCETYi, COHBIMEH KaTap, YPTTHIH OyKKaIbIbI
SMUTENUIliHAE aloNTOo3Abl ACHEIIIKTepl 0ap SMHUTEIMOLUTTEp caHbl 5,9 ecere, Kapuopekcuc oOenrici Gap
JKacylanap caHbl 2,2 ecere, eKi sSApOoJIbI XKacyIanap caHbl 6,8 ecere apTybl JKOFapFbI THIHBIC aJTy )KOJIAPbIHBIH
penapaTUBTIK NPOLECiHiH Oy3bUTYbIH afiKbIHIAIl, CO3BUIMANBI IIATOJOTUACHIHBIH JAMYbIHA JKaFIail TyFbI3aibl.
Ocblnaiiia, SKONOTHATBIK KaFbIMCBI3 ayJaHIap/a TYpPaThlH TYPFBIHAAP/BIH MYPBIH KyBICHIHBIH LIBIPBIILITHI
KaOBIKIIACHIHBIH JKOHE YPTHIHBIH OyKKaJIb/Ibl SUTSINHIHIH KaFbIHABLIAPEIH HHBA3UBCI3 IIUTOMOP(OIOTHSIIEIK,
3epTTey HBICaHa MYIIC PETiHIE METa0ONIU3MIIK XKOHE MATOTCHETUKANBIK ©3TepiCTepAiH epTe KopiHic OepyiH
aHBIKTayFa MYMKIHJIIK Oep/Ii.

Kinm ce30ep: nmToMOpdOIIOTH, OHEPKACINTIK KAIABIKTap, OYKKaabIbl SIUTENUH, pPHHOLUTOTPaMMA,
LUTOT€HETHKANBIK Oy3BLTyJIap, 3KOJIOTHS, paAnanys, KopIarad opTa.

Kipicne

CTenmHOropcK KaJlaChIHBIH MaHBIHAAFbI OPTAJIBIK OHEPKACINTIK aJaHbIHA OpHANacKaH «LlennHHbID) Tay-
xumusi koMOnHaThIHBIH (L[TXK) 5 xeH Oackapmachl %oHE ypaH KEH OpPBIHIAPBIH 13[ECTIpYyIi KYpri3eTiH
«Crenreonorust»y  AK  reonorusuielk  Oapnay kocimopueiHblH (I'BK) oObekTinepi ipi aHTpomoreHmik
OIITAKTAP/IBTH KO3IePiHE XKATKBI3bUIA I JKOHE OJIAPABIH OHEPKICINTIK KAJIIBIKTAphl OYTIHT1 KYHTE MEHiH 03K Ti
Macerne 0ot Kanyaa [1].

Tay KbIHBICTapbIH KalTa eHJey KaJABIKTaphl ipi ©HEPKACINTIK KazaH LIYHKeIpJIapia — KeJjaeple,
KaJIJbIK KoliMamapa skuHakranrad. CoraH OalilaHBICTBI aTajIFaH aiiMak YIIiH YJIKeH ayMaKThl ajIbIll )KAaTKaH
HTXK ken 6ackapMalapbIHBIH OHEPKICINITIK afMaKTaphIHBIH JKaHBIHIAFBl PAaTHOAKTHUBTI KaIABIKTAPhI COJI
ayMakTa TYpaThlH TYPFBIHIApFa SKOJIOTHUIBIK Kayill TyFBI3aThIHBI Oapinara MomiM. By aymakrapaa taburu
PATUMOHYKIUATEPIIH KO MOJIIepi 0ap MHTPY3UBTI koHE 3 (DY3UBTI KBIHBICTAPIBIH MIBIFYHI )KHi KE3ACCEIi.
Ochl pecypcTapipl NaiganaHyIAbIH OHKBUIABIKTAFbI TEOJOTHSUIBIK Oapray JKoHE HMaimaiaHy »KYMBICTaphI
Ke3iHJIe Tay >KbIHBICTApBIHBIH YHIHIIIEp ’KoHe Cy TOriHAUIEpl TYPiHAE pagHalusUIbIK JTacTaHy OIIaKTapbIHBIH
KOIl CaHBIHBIH Taiiia 00IybIHA BIKIAT eTTi [2].

CTenmHOropcK KajlachIHBIH 9KOJIOTHSUIIBIK KAFBIMCBI3IBIK JKaFJalibIH/Ia TYPAThIH XAJIBIKTBIH HO30JIOTHSFA
JEeHiHT1 JeHcay bIK KaFIaibIHBIH Maceslenepl KEeTKUTIKTI 3epTTelIMereH KyWiHae Kajibll OThIp. Aypylapabl
epTe JAWarHoCTHKalayJa KIWHHKaFa JOeHIHri Tocid epeKile ©3eKTiTiKKke He O0oJamsl, Oyl XaJbIKThI
PO MITaKTHKAIBIK TEKCePY Ke3iH/Ie aypyIap IbIH JOHO30JIOTHSIIBIK ©3repicTepi MEH CHMITOMCHI3 CaThIIaphIH
aHBIKTayFa MYMKiHZIK Oepeni [3]. Ocipece, OpraHU3MHIH OTIMiHE OKEIIMENTIH TOMEH KapKbIH/IBI HOHIAYIIIEI
COyJIeNIeHY JKaCyIIalbIK—TIHJIIK TPOIECTEeP Il 63repTeai: 60C pauKaabl MeXaHU3MICP/IiH OCICeHIIIeHYIHE,
JHK Oy3bUTBICBIHBIH JKOFAapbUIayblHA, JKaCyIIAIApAbIH KapTalObIHBIH JKEAeNJeyiHe, aronTo3Fa HKIHE
KOMITEHCATOPITBIK MEXaHU3MI 0ap KacyrmanapasiH nponrdepanusceiHa skenemi [4].

Kopimaran opTaHbIH JacTaHybl, €H alIbIMEH Tikelel OaifaHpicTa OONATHIH KOFApFbl THIHBIC Ay
JKOJIIAPBIHBIH HIBIPHIKTEl KaOBIKIIACHIHA OCEp €Till, TeHETUKAIBIK AaHBIKTAIFaH JKACYIIAIbIK KOPFaHBIC
MexaHm3Mzepi Oap IIeKapaiblK SIHTENHATe 3aKbIM KenTiperiHi Oenrimi. TiHIOIK TOCKaypuIgapra €HETiH
XUMUSUTBIK  KOCBUIBICTAD MOJIEKYJANBIK, CyO)KacyIlIalblK >KOHE JKAcyIalblK KYpBUIBIMIApMEH e3apa
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OpEeKEeTTECII, alFalllKbl OaiyaHbIc Ke3iHJe OpraHu3MHIH Oenriii Oip peakUusICBHIH TYIBIPHIIN, NaTOJOTHSUTBIK
e3repicrepre akeneni [5, 6].

3eprrey MakcaTbl: CTEMHOTOPCK KaJaChIHBIH JKarbIMCBI3 JKOJOTHSUIBIK (hakTopiapsl ocep ETEeTiH
ayMarblHJa TYPAThIH TYPFHIHIAPABIH PUHOLUTOIPAMMACHIHBIH OHE YPTTBIH OYKKaJbJbl SMUTEIHHIHIH
UTOMOP(OIOTHSIIBIK JKaF/IaibIH Oaranay.

Mamepuanoap men adicmep

CrenHOropcK KajachIHBIH ayMarblHIa YHeMi TypathiH 30—60 sxactarbl 20 TYpPFBIHAAPABIH (TEKcepy
TOOBI) MYPBIH KYBICHI MEH YPTTHIH HIBIPBIIITHI KaObIKIIAIAPBIHBIH [IUTOJOTHSJIBIK KaFAalblH aHBIKTAY YIIiH
WHBA3UBCI3 IUTOMOPGOTIOTHUSIIBIK 3€PTTEY diCTepi KOIAaHBULABI [7].

bakpinay ToObI peTiHe ic xKy3iHae AeHi cay CTEMHOrOpPCK KalachlHAa TYpMaraH, SKOJOTHSUIBIK Ta3a
ayMakTa TYPaThIH TYPFBIHAAP/IBIH HOTHKEIEPIHE TalIay KaCAIbIH b

PuHoIMTOrpaMMa YIIiH MYPBIH KYBICHIHBIH HIBIPIIITE KAOBIKIIACBIHAH KaFbIHABI anblHIbl. COHBIMEH
Kartap, aybl3 KybIChIH IIAKIaH KSHiH MIMAaTeIb KOMETiMEH OH JKOHE COJ XKaK YPTTHIH iIIKi )KaFbIHAH JKaFbIH bl
QIIBIH]IBI. DTHUTENMOUUTTEPIIH KOl MOJIIIePiH KUHAY YIIiH mpoueaypa OipHelle peT KalTananabsl. ¥ PTThIH
HIBIPBIIITHI KAOBIFBIHAH aJIbIHFaH YKaFbIH/IbI CTEPUJIB/I INATEbMEH albIH/IbL. XKaFpIHABUIAD ayajia KenTipii,
ounomnpenaparrap Maii-I proaBanby epiTiHaiciMeH OekiTuimi, comaH keifin PomaHoBckuii—I nm3a omiciMeH
0ostab1. MuKpocKonusiiay Ke3ine ap ouomnpenaparrad 100 skacyiagal ecenTe/MiuIl. ¥ PTThIH SMUTSITHHIHIH
KYyHiH Oarayiay Oakbuiay TOOBIHBIH ILIUTOJOTHSJIBIK KOPCETKIIITEPMEH CaIbICTBIPY apKbUIbl SKYPTi3Lmi.
JlaiiplHanFaH MIBIPBIIITH KaOBIKIIAHBIH JKaFbIHABICBIHAH MUKPOCKOIINEH Kapay Ke3iHZe jKacyllaaapiblH
KYpambl, MOP(OIOTHSITBIK YKaFJaiibl MCH OJIAPJIBIH CAaH/IBIK KATHIHACKI €CENTeIiH/Ii.

3eprrey MaTepuangapsl Statistica 10.0 cTaTUCTHKAIBIK IEpPEKTEpAl oHaey OarmapiamMaliapblH KOJAaHa
OTBIPBIN, MaTEMATHKAIBIK—CTATUCTHKAIBIK oficTepMeH eHaeninmi. CTyAeHTTIH t KpuTepuili OOWBIHIIA
allBIPMAIIBUIBIKTEIH CEHIMIUNIrH Oaranay omictepi KosgaHbUiabl. CTaTUCTHUKAIBIK CEHIMIUTIK KpUTEpHili
peTiHze exi OaiaanbIcchI3 Tom yiiH MaHi (p < 0,001) Tanmanabl.

3epmmey namuoicenepi

MypbIH KYbICBIHBIH HIBIPBINITH KAOBIKIIIACKIHBIH KYKIATAPbIH IATOMOP(OIOTHIIBIK Oaraiayaa TeKcepy
TOOBIHAAFBI TYPFEIHIAPABIH 8 (40 %) etkip punut, 7 (35 %) — co3puiMainsl puHUT, 5 (25 %) OGemiHeriH
LIBIPBIIITHI CYHBIKTHIKTBIH MOJIIIEpi a3 ekeHi Tipkenai (1-kecte).

l-xecTe
TekcepuireH TYPFBIHAAPABIH MYPBIHBIHBIH IIBIPBIITHI KAOBIKIIACHI KAF bIHIBICHIHBIH
puHouuTOrpammachl MmeH Mopgomerpusicoi (%), (M+m)
. Bakputay ToOBI Texcepy TOOBI

Kacyma Tunrepi =20 =20
Kannax >nmrenuit 65,41+1,1 10,2+0,86"
3aKpIMIaIFaH JKaanakK dIUTETHH 3,1+0,05 53,054+2,94"
Ky06— »oHe MUIUHAPTIPI3Al SUTENHAIABl JKacymaigap 15,56+3,1 6,95+1,25"
3akpiMaany Oenrinepi 6ap Ky0- jkoHE IMIMHAPTIPI3 I STTUTESITUOLUTTED 1,0+0,02 14,12+1,09"
CerMeHTTi- XoHe TasKIIasIpossl HeHTpoduiIep 8,2+0,9 2,15+0,74"
3akpIMaany Oeinrisiepi 0ap cerMeHTTi- )KoHe TasKIIasaposibl HelHTpoduiiep 3,2+0,5 9,23+1,63"
MoHouutTep 0,34+0,05 0,00+0,00
Dos3uHobmIAED 0,5+0,01 0,70+0,34"
Jlumdonurrep 0,6+0,01 0,8+0,01"
MukpodiopameH cebiy naiibI3bl (CTpenTOKOKKanap, cra MIIOKOKKaap) 1,4+0,02 5,56+1,44"
AW sxanmak SOUTeIHiiH 0,09+0,03 0,8540,01"
AU xy0 — KoHE IMIHHAPTIPI3MIIMUTSITUATIH 0,05+0,01 0,7140,02"
AW meiitpodunaepain 0,30+0,02 0,7140,03"

Ecxepmy : * — (p<0,001) 6akpuiay TOOBIMEH CaJIBICTBIPFAHIA CEHIMJII ©3repicTep.

MypBIH KYBICBIHBIH IIBIPBIIITE KAOBIKIIACHH (PUHOIMTOTpaMMa OOWBIHINA) 3EPTTEy HOTHKEIEPiH
Tanjaybl KOpCETKeHIeH, TeKcepy TOOBIHIA JeHI cay aZaMaapMeH CajbICTBIPFaHIa, KaJBIITHI JKaJIaK
snuTenni Memnuepi 6,4 ecere TeMmeH eyl Oalikanaapl. 3akpIMIANTY Oenrisiepi Oap Kamnak SIUTETHONUTTEPIIH
canbl 17,1 ece ken ke3aecti. KyOTopi3i koHe IWIMHAPTIPI3i AMUTEIHAIIBI XKacyIianap 2,3 ecere a3 00IbI,
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aN 3aKpIMIaHy Oenrijepi 6ap KyOTapi3lli KoHE IMIMHAPTIPI3NI AMUTEINAIbB Kacylnanap caHbl 14,1 ecere
JKorapbUiaraH. KaJbIlThl CErMEHTI— JKOHE TasKIIaspolibl HelTpoduimep canbl 3,8 ecere TOMEHJEreH, ai
3aKbIMJIANIFaH (BaKyOJIbJICHICH )KOHE ACCTPYKTHBTI) CETMEHTI— )OHE TasKIIAAPOIIbl HelTpodmiaep caHbl 2,9
ecere kem ke3nuecTi. Do3uHoduiain Meepi 1,4 ecere xorapbl 0071161, TUMGOIMTTEPIIH Memepi 1,3 ece
apTybl OAWKAIIbI.

CoHbIMeH KaTap, TeKcepy ToObIHOa MHKpodiopaMeH (CTapHIOKOKTap MEH CTPENTOKOKTap) cebimyi
memmepi 3,97 ecere »xorapiaybl Oaiikannbl. baxpuiay TOOBIMEH CallBICTBIPFaHIA TEKCEPY TOOBIHIAFHI
TYPFBIHAApAA JKaJlaK SIUTCIUNIIH anbrepanus UHIACKCT 9,4 ecere, KyOTopi3mi KOHE MMJIMHAPTIPI3IL
snutenuiinia AU — 14,2 ecere, an netitpopmnaepaiy AU — 2.4 ecere xorapbuiaran (1—kecre).

AJIBIHFaH HOTHOKENEP 9IcOMeTTep Ieri MaIiMETTepre colkec Kenei. [[UTOTOKCHKANBIK ocep, €H alIbIMeH
MYPBIH KYBICBIHBIH IIBIPHIIITH KAOBIKIIACHIHBIH TOIUMOPQTHI ©3repicTepi TYpiHAe OTKIp )KOHE CO3BUIMAIBI
puHHTTEe Oalikamajgbl. 3eprreyiep KepceTkeHael, CTEMHOrOPCK KANACBIHBIH HSKOJOTHSUIBIK JKAFbIMChI3
ayJaHbIH/Ia TYPAThIH TYPFBIHAP/A )KOFAPFbl THIHBIC Ty JKOJAAPBIHIAFEl SMUTSIUI/IIH Ta3apTy KaOileTiHIH
TOMEH/ICYIHEH XacyIaaap e 0ip Oeiri 6a3aibsl KabaTKa JCHiH SHIIl, kKalllak, Ky0— KoHe IIHMIIMHAP TOPi3ai
SMUTEIUOUUTTEPAIH, HEHTPOPWIACPAIH epTe aabTePalMsIChIH JaMBIThII, METa0OJU3MIIK ©3repicTepaiH
OacTamkpl MeEXaHW3MiHIH TYBIHAAYBIH KepCeTelOi, OJ ©3 Ke3eriHAe MYyKOIMINAPIbl KIMPEHCTIH
(bYHKIMOHAIBIK JKETKIIIKCI3MITH KOCa JKOFaphliaTabl.

Ocpl 3epTTeyNIiepMEH Katap, 3epTTENHETIH ayIaHaap/ia TYPAThIH TYPFBIHIAPIBIH YPTHIHIAAFbI OYKKAIIbIbI
snurenuit (¥52) jxacymanapblHbIH HATOIOTUSIIBIK CTATYChI 3€PTTEiHI.

¥bD karbIHIBICBIH IUTOMOPQOJIOTHAIBIK Oaranayna Tekcepy TOOBIHAAFbl agaMJapia amolTO3/bI
neHerikrepi Oap kacymmanap (la cyper) cansl 5,9 ecere, kapuopekcuc (16 cypert) Oenrisiepi 6ap *xacyianap
2,2 ecere >KOoFapblIaybl OaiKaiasl (2—Kecte).

2-xkecTe
TexkcepijireH TYPFbIHAAPABIH YPTHIHAAFbI OYKKaJb/bI JMUTEIHI KacyIaJapbIHbIH
uuToMOpdoorusaabIK Kepcerkimrepi (%), (M+m)
. Bakputay ToOBI Tekcepy TOOBI

Kepcertkimrep =20 =10
AnonTo3ibl geHenrikTepi 6ap xacynanap 0,00+0,00 5,90+0,06"
Kapuopekcuc 15,4+1,41 33,17+£2,20"
Sapocsl3 xkacymanap 3,00+1,38 5,5940,40"
Jerenepanusira yiislparad HeWTpoQWIIl JeHKOUUTTED 4,89+1,20 11,12+0,31"
Exisigposisl xacymaiap 0,45+0,11 3,05+0,11"
Kaunbintel skacymanap 76,16+4,78 28,75+2,45"
Kacymasnblk BaKyoJIbJibl TUCTPODHS 0,00+0,00 10,61+1,04"
KaH >kacymanapbl: MOHOLUTTEP, JIUM(OUUTTED, SPUTPOLUTTED 0,00+0,00 0,10+0,02
MukpogiopameH (CTpeNnTOKOKTap, CTAPHIOKOKTAp) ceOlTy maibI3bl 12,0£2,75 35,16+3,55"
Eckepmy: * — p<0,001 Gakpuray TOOBIMEH CAIBICTBIPFAHAA CEHIMIL @3repicTep

Tekcepy TOOBIHIA YPTTHIH KaJBINTHI OYKKadbABl JKacymmalapelHBIH (16 cyper) caHsl 2,6 ecere
TeMeHzaereH. Exi saponsl sxacymanap (le cyper) cansl 6,8 ecere apTysl Oaiikanaabl. SnpockI3 kacymianap
canbl 1,9 ece Kofapbl, AercHepalusFa YIIbIparaH HEWTPOQWIAlI JEHKOUUTTEP CaHbl OaKpLIay TOOBIMEH
cajsIcThIpFanaa 2,3 ecere xorapeurarad (p<0,001).

Kacymaneik Bakyonmpael  muctpodus (1o cyper) 10,6 ecere sxorapbutaraH. MukpodiaopaMeH
(cTpenTokokTap, cTariIokokTap) cebiny nmanbbl (1e cyper) 2,9 ecere sKoFapbl eKeHiH KepceTTi (2—kecTe).

¥PTTBIH WIBIPHIITE KaOBIFBIHAAFBI SMUTENHANAB JKacymanapaslH auddepeHumsmanys 6apbIchIHaa
onmapaelH OeTKi (HM3MKa—XMUMISUTBIK ~KAcHeTTepi e3repeli, OJ aybl3 KYyBICBIHIA YHeMi OolaThiH
MUKPOOpPTaHM3MJICPiH aJre3uBTI ©3apa acepiiecyi KaOileTiHae KepiHic Oepim, AmuUTenuayiapl KaOaTThIH
TOCKAYBUIIBIK KbI3METIH ajciperyre akeneni. CoHbIMEH Oipre kapuopekcuc Oenrinepi 6ap xacylanap/siH,
SMUTENNONUTTEPIET AIIONTO3 (Bl ICHEITIKTePAiH Maiina 00Iybl XKoHe )KaCyIIaIbIK BAKYOJIb bl AUCTPODUSITBIK
e3repicTep IIIKi )KoHE CHIPTKBI OPTAaHBIH 3USHIBI (PaKTOPIIAPBIHBIH IIUTOTOKCUKAIIBIK dCEPiHEH KopceTei. Exi
SITPOJIBI JKOHE SIAPOCHI3 JKACylIajap CAHBIHBIH aWTapibIKTail apTybl T€HOTOKCHKAIBIK 9ceplliH OOIybIH
oimmipeni.
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a 6

8 2
0 e

a — aroITO3 1B JKacylIa; 6 — KapUOPEKCHC; 6 — KAJBIIITHI SIIUTEIUOLNT; 2 — €Ki AAPOJIBI KaCcyIla;
0 — KacCyIAaIIBIK BaKyOJbIbl TUCTPODUS; e — MHUKpoQIOpaMeH (CTPENTOKOKTap, CTA(QUIOKOKTAP)
ceOlTy maibI3bl )KOFaphl XKacyIanap

1-cyper. Bykkaib/(bl aIUTEIMOUUTTED )KOHE PUHOLUTOrpaMMa OOMBIHIIA INTOMOP()OJIOTHSIIBIK ©3repicTep

Kopwvimuinosi

AJBIHFaH TUTOMOP(OJIOTHSIIBIK HOTIIKeNep OOMBbIHIIA pUHOIMTOrpaMMa MeH ¥BD murorpaMMachiH-
Jarbl MYKOLWJIMAPJBIK KYHEHIH Kypaymbl Oeiri peTiHae KOPFAHBIITHIK TOCKAYBUT KbhI3METTepiH
OPBIHIAUTBIH KYPBUIBIMIBIK 3JIEMEHTTEPIIIH e3repyiH aHbIKTayFa MYMKIiHIIK Oepni. JKoFaprbl THIHBIC airy
JKOJIZTAPBIHBIH JKacyllaJlapbl KOpIIAFaH OPTAHBIH JKaFbIMCHI3 (DPU3MKAIIBIK KOHE XHMHUSUIBIK (DaKTOpIaphl
ocepiHe ce3iMTan 0oJia OTBIPBIN, JKEPriTIKTI KOHE >KYHEIIK TOMeoCTa3lblH OpTYpii OY3bUIBICTAPBIHIA
(YHKIIMOHAIIBIK-METa0OIM3M/IIK JKOHE MATOTEHETUKANBIK 63repicTepre YIbIPaiIbl.

[utoMopdonorusisik 3epTTeyiep (puHouTOorpaMMa MeH ¥ b nmurorpaMmackl) HOTHKEIepi OOMBIHIIIA
CTemHOropcK KajachlHAa TYPATbIH TYPFBIHIApP/Aa MYPBIHHBIH HIBIPHIITH KaOBIKIIACHIHIA 3aKbIMIAJIFaH
JKalmak SMUTETHONUTTEp caHbl 17,1 ecere, 3aKbIMIANFaH KyOTOpi3/li )KOHE IHIUMHAPTIPI3II SMUTESITHOIUTTED
canbl 14,1 ecere, coliKeciHIIIe jKOFapilaFraHbIH KOPCETYyl, COHBIMEH KaTap YPTTBHIH OYKKaJIbIbl STIUTEIHHIH/IC
amonTo3/bl IEHEeHTIKTepi 0ap SMUTEINONUTTEp caHbl 5,9 ecere, kapuopekcuc Oenrici 6ap kacymanap caHbl
2,2 ecere, €Ki SPOIIBI XKacylIajgap caHbl 6,8 ecere apTysl KOFapFBI THIHBIC ATy JKOJIAPBIHBIH PENapaTUBTIK
MIPOLIECiHIH OY3bUTYBIH alKBIHAAI, CO3BUIMAIIBI MATOJIOTHACHIHBIH JaMybIHA Karmail TyFbi3aasl. COHBIMEH,
9KOJIOTHSUIBIK ~ JKaFBIMCHI3 ~ aylaHIapAa TYpPaThlH TYPFBIHAAPABIH MYPBIH KYBICBIHBIH  IIBIPBIIITHI
KaOBIKIIACKIHBIH JKOHE YPTHIHBIH OYKKadblIbl JMUTETUHiIHIH HHBA3MBCI3 IMTOMOPQOJOTHAIBIK 3epTTeyi
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ar3ajarbl MeTabOIU3MIIK J)KOHE TATOTCHETUKAIIBIK ©3TePiCTEP/IiH epTe JOHO30JIOTHUSUIBIK KOPIHICIH aHBIKTayFa
MYMKIHIK Oepei.
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H.M. Jly36aeBa, A.C. lllokabaeBa

Hutomopdosiornyeckoe uccjieJ0BaHUE COCTOSAHHSA 310POBbS
HaceJieHus1 ropoaa CtenmHoropcka

B crartbe OICHEHO MUTOMOPQOIOrHIECKOE COCTOSIHHE PHHOLMTOIPAMMBI M OYKKaIbHOTO SIHTEIHS IIEK
(BOI1) HaceneHwus1, MPOKUBAIOLIECTO HA TePpUTOPHH T. CTEITHOTOPCKA, HAa KOTOPYIO BIUSAIOT HEOIAarOnpusiTHBIC
sKosorudeckie GpaxTopsl. J[JIs OmMpeaeeHns] UTOJIOTHYECKOTO COCTOSIHUS TIOJIOCTH HOCA U CIU3HUCTHIX 000-
JIOYEK y HaceleHHs Ha Tepputopud I. CTEMHOropcKa OBUIM MCHOIB30BaHBI UTOMOP(OIOTHYECKHE METO B
uccnepoBanus. [lonydeHHbIe TUTOMOP(OIOTHYECKHE PE3yIbTaThl TO3BOJIHIIN BBISBUTD H3MEHEHHUS CTPYKTYP-
HBIX DJIEMEHTOB, BBIMOJIHSIOMINX (YHKIHH 3aIIUTHOrO Gapbhepa Kak COCTABHON YacTH MYKOLMIIHAPHOW CH-
cTeMbl Ha puHouMTorpamme u rurorpamme BOIII. V Hacenenus, npoxusaroiiero B r. CTETHOrOpCKe, YBeIu-
YeHHEe KOJIMYECTBA MIOCKUX SMUTEIHOLMTOB, TIOBPEXKICHHBIX CIM3UCTON 000104KOH HOCca, B 17,1 pasa, B 14,1
pa3-B MOPaKEHHBIX KYOOBUIHBIX U IIJIHHAPHYCCKIX SIMUTEIUOIUTOB, COOTBETCTBEHHO, a TAKXKE YBEIHUCHUE
KOJINYECTBA SIUTEIMOIUTOB C alIONTO3HBIMH TE€JIaMU B OYKKaJIbHOM SIHUTENUH B 5,9 pa3a, KIETOK C IPH3HAKOM
KapHOpeKCHC B 2,2 pa3a, ABYXbIEPHBIX KIETOK B 6,8 pa3a BRIABISIOT HAPYIICHUS PENapaTHBHOTO Mpoliecca
BEPXHHX JIBIXaTEJIFHBIX MyTEH U CIIOCOOCTBYIOT Pa3BUTHIO XPOHUYECKOW marosiorud. Tak, HEeMHBa3HBHOE -
ToMOp(oIOrnuecKoe CcaeJ0BaHUEe Ma3KOB CIM3UCTON 000IOUKH ITOJIOCTH HOCA ¥ OYKKAJIbHOTO JUTENHUS HIEK
Y KHTEJICH, IPOKUBAIOIINX B IKOJIOTHIECKH HEOIAronpHsATHBIX paifoHaXx, MO3BOJIHIIO BEISIBUTH paHHEe MPOSB-
JICHHE METabOIMYECKUX U MATOTCHETUIECKUX U3MCHEHHH.

Kniouegvie cnosa: unToMopdoIiorus, NPOMBIIUICHHbIE OTXOAbI, OyKKaJIbHBIA SMUTENNH, PHHOLMTOTpaMMa,
SKOJIOTHS, IUTOTEHETUUECKUE HAPYILIEHNUS, paJuallis, OKPYKaroIas cpesa.

N.M. Duzbayeva, A.S. Shokabayeva
Cytomorphological study of the health status of Stepnogorsk city’s population

The article evaluates the cytomorphological state of the rhinocytogram and buccal epithelium of the population
living in the territory of Stepnogorsk, which is affected by adverse environmental factors. Cytomorphological
research methods were used to determine the cytological state of the nasal cavity and mucous membranes in
the population on the territory of Stepnogorsk. The obtained cytomorphological results revealed changes in the
structural elements that perform the functions of a protective barrier as an integral part of the mucociliary
system on the rhinocytogram and the BESCH cytogram. In the population living in Stepnogorsk, an increase
in the number of flat epithelial cells damaged by the nasal mucosa by 17.1 times, by 14.1 times-in the affected
cuboid and cylindrical epithelial cells, respectively, as well as an increase in the number of epithelial cells with
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apoptotic bodies in the buccal epithelium by 5.9 times, cells with a sign of karyorrhexis by 2.2 times, dual-core
cells by 6.8 times reveal violations of the reparative process of the upper respiratory tract and contribute to the
development of chronic pathology. Thus, noninvasive cytomorphological examination of smears of the nasal
mucosa and buccal epithelium of the cheeks in residents living in ecologically unfavorable areas revealed the
carly manifestation of metabolic and pathogenetic changes.

Keywords: cytomorphology, industrial waste, buccal epithelium, rhinocytogram, ecology, cytogenetic
disorders, radiation, environment.
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OnbIT NpMeHeHHsI MPOTUBOBHPYCHBIX NMPeENapaTon
B Tepanuu KOHbOHKTUBUTA npu COVID-19

ABTOpaMH HCCIEIOBAHO BIMSHME NpenapaTta « DaBunupaBrp» B KOMIUIEKCHON Tepaniuy KOHBIOHKTUBHTA, BBI-
3BaHHOTO KopoHaBupycoM COVID-19. /lnarno3 «xopoHaBHpycHas HH(EKID» ObUT MOATBEPIKAEH ITOI0XKH-
tensHBIME [11[P-TecTamMu; cTeneHb TSXKECTH OIEHUBANIACh HA OCHOBAHHN PEHTT€HOCKOIIMIECKOT0 00CIIenoBa-
HUS JIETKUX ¥ KOMIIBIOTEPHOH ToMorpadun. s JedeHns INIa3HbIX CHMIITOMOB KOHBIOKTHBUTA, BBI3BAHHBIX
SARS-CoV-2, ucrnonp30BaHbl MPOTUBOBHPYCHBIE MpenapaTbl: Auukiosup, Odransmodepon u dasumnupa-
BUp. ABTOpaMH MOKAa3aHO, YTO JeueHHe ¢ moMolbio PaBunypaBupa B COUETAaHUH C IPOTHBOBUPYCHBIMH TIpe-
napatamu B 1,86 pa3 cokpaliaeT CpoKH JIe4eHHs Y TalUeHTOB 2-i IPYyMIIbl IO CPaBHEHUIO C MareHTaMu 1-i
IPYIIIBL, TPOIISIIINMHU Tepanuio AnukioBupoMm u Odransmodeponom. Beicokas 3¢ GeKTHBHOCTD JieueHuUs
KOHBIOHKTHBUTA DaBuIipaBupoM 00yCIOBICHA MEXaHH3MOM €ro TpomHoro aeiictBus B oTHomeHun PHK-
COZIepXKAINX BHPYCOB, OOYCIIOBIEHHOTO €ro CIIocOOHOCThIO BeTpamBarhes B menb PHK kopomaBupyca
COVID-19, uarudupys ero PHK-3aBucumyio PHK-nommmepasy n HapymaTh perummKamniio KOpOHaBHpYca.
IMomumo storo, aBunupasnp HHAYOUpYeT JdeTanbHble MyTanun PHK-TpancBepcuy, npuBoas k rubenu BH-
pyca. [IposoHrupoBaHue CPOKOB JICUCHUSI KOHBIOHKTHBUTA MTAIIMEHTOB 1-1 IPyIIIBI MOXKHO 00BACHUTH 3B dek-
TOM ALIMKJIOBUPA, HAIPABICHHOI0 Ha HHrHOMpoBaHue BupycHoi [JJHK-noanmepassl 1 610KMpOBaHUE CHHTE3a
JIHK Bupyca, B To Bpems kak kopoHaBupyc COVID-19 otnHocutcs k ognounenoynomy PHK-coneprxamemy
BHUpPYCY, HecMOTpst Ha jelictBue O¢ranbMopepoHa, CIoCOOHOTO HapylIaTh PENpOAyKLHIO BHpYyca Mocpen-
CTBOM B3aMMOJEHCTBHS cO crenuduiyeckuMu MeMOpaHHBEIMH penentopamu — OenkoM CD 147 smutenmus
KOHBIOHKTHBHI IJ1a3a.

Kniouesvie cnosa: xonbIOHKTHBUT, KopoHaBupyc COVID-19 SARS-CoV-2, Anuxnosup, Odramsmodepon,
®dasunupasup, PHK-conepxkamuit Bupyc.

Beeoenue

UzsectHo, uto B Mapte 2020 r. BecemupHas opraHuzanus 3ApaBOOXpaHEHUs] OOBSBHIIA MaHAEMHUEH
BCITBIIIIKY KOPOHABUPYCHOM MH(DEKIH, BEI3BaHHOM KopoHaBupycoM SARS—CoV-2 [1]. Ilo cocrostauro Ha 1
(dheBpais B Mupe 3apeructpupoBatno 6osee 100 MiTH cirydaeB 3a00JI€BaHUS, TIPH KOTOPHIX 2 MITH 3aKOHUHITUCH
neTanbHO [2]. Y CcTaHOBJICHO, UTO JaHHAS WH(EKITUS pacpOCTPaHIeTCS KOHTAKTHBIM B a3P030JbHBIM Iy TSIMU
[3] 1 obnamaeT BHICOKO CTETMEHBIO0 KOHTAarHO3HOCTH, YTO BO MHOTOM MOYET OBITh CBA3aHO C MOJIEKYJISIPHON
CTPYKTYypo#t S1-cyObenuHuUITEI Oenka S, B cocTaBe KOTOPOI Peo0IIaialoT TOJ0KUTEIHHO 3apsHKCHHBIC aMHU-
HOKHCIIOTHI [4].

B Hacrosiiee BpeMsi B CBS3HM C OTHOCHTENBEHO MaJIOW M3yYEHHOCTHIO 3a00JieBaHNsI UMEIOTCSl He3HAUH-
TEJbHBIE CBEJCHHS O TEPANNH [VIa3HON CUMITOMATHKU KOHBIOHKTHBHTA NpH pazButiu COVID-19. CornacHo
MeTaaHalln3aM, TPOBEICHHBIM B TIEPHO/I C aBrycTa 1Mo HOA0ph 2020 T. ¢ KOJTWYIeCTBOM IMaiueHToB oT 1533 mo
2347, yactoTa BcTpedaeMocTH KoHbloHKTHBUTA TIpu COVID-19 cocrasnser ot 8 mo 11,2 % cayvaes ot 00-
LIeTo KOIU4YecTBa O0JBHBIX JaHHOH HH(EKINeH, mpuieM noioxutensHbie [ILP-TecThl, momydeHHbIe mpu B3s-
THH Ma3Ka KOHBIOHKTUBBI, COCTAaBIUIN 3 % [5—7]. YcTaHoBIIE€HO, 4TO NPUOIU3UTENBHO 2 % MPOSABIECHUI KO-
POHABUPYCHOH MH()EKIMH HAYMHAIUCH C IVIa3HBIX CHMITOMOB M SIBJSUIUCH €IMHCTBEHHBIM IPOSBICHHEM
COVID-19 [7]. OTnenbHBIN HHTEpEC BBI3BIBACT TOT (aKT, YTO CPEIU IeTel pacIpoCTPaHEHHOCTh KOHBIOHK-
TUBUTA, BbI3BaHHOTO KopoHaBupycoM SARS-CoV-2, paBusanace 54 % [8]. Takxke MOXHO OTMETUTb, UTO B
xypHane «Lancety yxe B gpeBparne 2020 r., B cBeTe MpeapIIyInX MyOInKannuii 0 KOpOHABUPYCE, TOBEPXHOCTH
IJ1a3a Ha3BaJM MOTEHIIMATBHON MUILIEHBIO AJIsl MPOHUKHOBEHHS AaHHOW MHpekuuu [9].

N3BecTHO, 4TO BayKHBIM 3BEHOM B ME€XaHU3Me JAEHCTBUS BUpPYyca Ha KIIETKY-PELUIHIEHT SBJISIETCS ero NH-
TepHanOHaIU3aIus ¢ BeicBoboxknenneM PHK koponaBupyca B UTOMIIa3My KIIETKH C TTOCIEAYIOMIEH PETLIH-
Kalueil BUPYCHOIO IeHOMa M OCBOOOXKICHHMEM HOBBIX BUPHOHOB M3 MH(DUIMPOBAHHOW KJIETKH, KOTOPBIE
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3aIyCKalOT MEXaHU3M BOCIAIMTEIBHOrO oTBeTa [13]. Bembllika KOPOHABUPYCHOM WH(EKIIUN XapaKTepU3y-
€TCSl OTPOMHEIM CITIEKTPOM Pa3HBIX BAPHAHTOB IMPOTEKAHUS M HAJMYHUEM PAa3HON CHUMITOMATHKH, B TOM YHCIIE
Y pa3BUTHEM TTIa3HBIX CHMIITOMOB, B YaCTHOCTH, KAPTUHBI BUPYCHOTO (DOJTUKYJISIPHOTO KOHBIOHKTHBHTA [S5—
8].

U3zpickanue 3 PpeKTHBHON MAaTOTEHETHYECKOW TePaIiy MPOTHBOBUPYCHBIMY TIpenapaTaMu, OJOKHPYFO-
UMY 3BE€HBS [TATOTeHEe3a KOPOHABUPYCA, SIBIISIETCS HA CETOMHALITHUM IeHb aKTyaIbHOM 3a/1aueii KITMHIYECKOH
0 TaIbLMOJIOTHH.

Lenp nccnenoBaHus — OMUCATh OMBIT IPUMEHEHHS MPOTHUBOBUPYCHBIX MPENapaToB B JEUEHUH KOHbB-
FOHKTHMBHTA, BeI3BaHHOTO BUpycoM COVID-19.

Mamepuanst u Memooul ucciedo8aHus

Hawmu 6b1510 06cmeioBaHo 1 mposiedeno 220 nanueHToB B Bo3pacte oT 20 10 65 JeT ¢ xapakTepHoit cCHMII-
TOMAaTHUKOH KOHBIOHKTHBHTA, BRI3BAHHOUW KOpOHABUPYCHOU nHpeKiuei. MccnenoBanus nposenu Ha 0asze UH-
(heKIIMOHHOTO CTanMOHapa JUIsi OOMBHBIX KOpOHaBUpYCHOU mH(ekueit [lenTpanbHol 6onmpHULE T. Temup-
Tay; nepuon oocnempoBanuit — ¢ 13.07.2020 r. mo 27.07.2020 r.; ¢ 07.12.2020 r. no 21.12.2020 r. JIuarsos
«KOpOHaBHpYCHast MH(EKIUsD», KOTOPBIA OBbLT MOATBEPKIeH NojokuTenbHbiME [1L[P-TecTamu; crenens Ts-
JKECTH OIIEHWBAaJach HA OCHOBAHUHM PEHTTEHOCKOMUYECKOTO 0OCIEeNOBAaHUS JETKUX W KOMIBIOTEPHOU TOMO-
rpadun. 100 % manueHTam ObLTa BBICTABJICHA CPEIHSISA CTEICHD TSDKECTH KOpOHABUPYCHOM mH(peknuu. s
JICYCHUS TJIa3HBIX CUMIITOMOB, BbI3BaHHBIX SARS—CoV—2, ObUIN HCIIONB30BaHBI TPOTUBOBHPYCHBIC TIpETIa-
patbl: AnukinoBup, Odranemodepon u @asunupasup. B 3aBucMMOCTH OT Ha3HAYEHUS MMPOTUBOBUPYCHBIX
MpemnapaToB OBUIH BBIJCIICHBI ABE TPYITHI MallMeHTOB. B epByto rpymimy Bxoawiw 118 nanueHTos, u3 Hux 57
(48,3 %) xenmuH u 61 (51,7 %) myxuuHa; Bo BTopyto — 102 manuenra, u3 Hux 56 (54,9 %) xenmun u 46
(45,1 %) mMy>x4uH.

[IepBoii rpynne manyeHTOB Ha3HAYMUIU TJIA3HYI0 Ma3b AuukioBup 3 % 5 pa3 B JeHb, IJIa3HbIE KaIlId
Odranpmodepon o 1 karuie 5 pa3 B AeHb B TedeHue 12 nueil. Bropoii rpyie nanneHToB Ha3Haunid dapu-
nupaBup B TabiieTkax B mepBbie CyTKH 1600 mMr X 2 pa3a B 1eHb, co 2 1o 7 cyTku 1mo 600 mMT X 2 pasa B JICHb,
riaszHyo mMasb Anukinosup 3 % 5 pa3 B nenp u Odransmodepon rinaszueie kamwm 10 mi mo 1 xamne 5 pas B
JIeHb B TedeHne 7 qHeil. JleueHne KOHbIOHKTUBUTA ITPOBOANIIOCH 10 UCKIIOUEHHUS €T0 CHMIITOMOB.

Pesynbrarer nccnenoBanus o0pabOTaHBI CTATUCTHYECKH C PACUETOM CPEIHHX MOKa3aTeled W OINOKH
cpenHeit (M+m); TOCTOBEpHOCTh pa3IUYnil CPAaBHUBACMBIX BEIMYUH OIICHUBATIACH C ITOMOIIBIO MapaMeTpH-
yeckoro ¢-kpurepust CtriofeHTa. [IpeaBapuTensHbie JaHHBIC, TIOJYYCHHBIC B X0 HCCIICIOBAHMS, OBLIN IPO-
BEpEHBI HAa HOPMAJIFHOE pacrpezesieHie ¥ PaBEHCTBO OOIUX TUCTIEPCHIl CPaBHUBAEMBIX TOMYJIALNN, KpOME
TOT0, OBLIO YCTAaHOBJIEHO, YTO OHU COOTBETCTBYIOT 3THM TpeOOBaHMSIM. Pazinmunst pe3ynsTaToB UCCIeI0BaHUS
mpu p < 0,05 nocrosepHsl. KoppensuuoHnHasi 3aBUCHMOCTh PacCYUTHIBATACH C TIOMOIIBIO KOPPEISIUOHHOTO
aHanuza I[lupcona.

Peszynomamot u ux ob6cyscoenue

O¢ddexTuBHOCT Tepanuu KOHBIOHKTUBHUTA, BEI3BAHHOT'O KOBUAHOM 3THOJIOTHEH, OLEHUBAIN 110 UCUE3-
HOBEHHIO TJIa3HBIX CUMIITOMOB: Onedapocmasm, clie30TeueHue, TUIepeMUsl KOHBIOHKTHUBBI, CBETOOO0SI3Hb, OT-
JIeJIsIeMOoe CITM3UCTOTO XapaKkTepa, pe3r U 00U B ri1a3y. Y CTAaHOBJIEHO, YTO CPEAHSIS MTPOJODKUTENBHOCTD Jie-
YEHUS MAlMEHTOB NEPBOM rpymbl coctaBuna 12,44+1,57 nuelt, u3 HUX cpeau >keHIuH — 13,96+1,52 nHei;
my>kunH 11,95+1,36 nueit coorBercTBeHHO (p < 0,05). B X01€ aHanu3a AuarpaMmbl yAEIHHOTO Beca y Maly-
€HTOB |-ii rpynmBl, B 3aBHCUMOCTH OT CPOKOB JieueHusI KOHbIOHKTHBUTa SARS—-CoV-2 (%), oTMeuaeTcs aHa-
norudHas TeHaeHnus: y 50,42 % pecroHAEHTOB MPOAOKUTENBHOCTD JIeUeHHs 3a00IeBaHU HAXOTUTCS B
muanaszone ot 11 o 12 ngueii (puc. 1).

N3 118 mammentoB 1-it rpymmer 78,8 % pecroHIEHTOB COCTaBHIIM JIMIIAa B BO3pacTe oT 56 mo 65 merT.
OOHOBPEMEHHO YCTaHOBIIEHO, YTO CPOKH JICUEHHSI KOHBIOHKTHBHTA, HHAyIHpoBaHHOTO SARS—CoV-2 B B03-
pactHoil rpymme manueHToB ot 20 no 25 aer, cocraBunu 17,1+1,15 aHei, B To BpeMsl KaK MOJIOKUTEIbHBIN
3¢ EKT OT Tepanuy y MalMeHToB B BO3PAacTHOH TpyIie oT 26 10 65 JeT He UMeJ IPHHIUIHATBHBIX Pa3Indanuil
u coctaBui 12,33+1,66 nHa. JlanHOE 0OCTOATENBECTBO, BO3MOKHO, OOBSICHUTH HAPYIIEHUEM PEXXUMA TePaTTHH
PECIOH/IEHTOB.
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m 4 g w10 gHer =11 gHedt ™ 12 nHekr = 13 gHer = 14 nHeld ® 16 gHel = 18 nHel

Pucynox 1. Y aenpHbIN Bec marueHToB |-if rpymms
B 3aBUCHUMOCTH OT CPOKOB JieueHHs KoHbIOHKTHBUTa SARS-CoV-2 (%)

W3 102 nanueHToB 2-# TpyNIbl, KOTOPEIM K TOMY K€ KOMIUIEKCY IpenaparoB (Tia3Has Ma3b ALHUKIOBUD
3 % wu rnasueie karmu OdraneModepoH), moryyaeMoMy U MAMEHTaMu 1-i Tpymbl, JOOABHIH POTUBOBHU-
pycHblii ipenapat @aBunupasup, Ao aull crapiie 56 net coctaBuna 50 %. OTMedeHo, 4To NpU JICUCHUU
KOHBIOHKTUBHUTA MAllEHTaM 2-i TPYIIIbI CPOKH JIEUEHUS B CpeAHEeM cocTaBmin 6,68+1,35 cyTok, B TOM dnce
cpenu xenuwH 7,15+1,47 cytok u myxunn 5,91+1,03 cyroxk (p < 0,05). Ha ocHOBaHMM TaHHBIX, TPUBEICH-
HBIX B auarpamme, y 75,61 % manuenToB 2-if Tpynmibl CPOKH JIeUeHUSI KOHBIOHKTUBUTA JJIMIIACH OT 6 10 7
noHel (puc. 2).

"4 nHed ®5Hed = 6.aHed ™7 nHed =8 Hed =9 gHel

PucyHox 2. Y nenbHbIi Bec TalMEHTOB 2-if TpyTIIbI
B 3aBUCUMOCTH OT CPOKOB JicueHHs KOHbIOHKTUBUTA SARS—-CoV-2 (%)

[TpomomKHUTENFHOCTD TEPAUU OT KOHBIOHKTHBUTA KOBHIHON 3THOJIOTHH Y MY>KYHH 2-i TpymIisl Oblia
KOpoue, 4eM y KeHIIMH, B 1,1 pa3a. OnHoHapaBIeHHas! TEHICHLUS B CPOKax JEYCHUS! KOHbIOHKTUBHUTA OT-
MeUaeTcsl y MalueHToB 1-i TpyMITbl, TaHHBIN ITOKa3aTeIb paBHUICS B 1,25 pa3a COOTBETCTBEHHO.

Hamu ycraHoBieHa KOppeNsHOHHAs CBSI3b MEXKIY 0301 MpernapaToB U MOJIOM NarueHToB. OTYETINBO
BBIpa)KEHHAs MpsIMasi KOPPEJSILUOHHAS CBSI3b MPOCIISKUBACTCS MEKAY 0301 DaBuiupaBupa U NanueHTaMu
My>xckoro mona (r = 0,9012; p <0,05), onHOHaIpaBIeHHAas TEHACHITUS XapakTepHa u y xeHmuH (r = 0,8633
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cooTBeTcTBeHHO, p < 0,05). IIpu pacuere ko3 duIeHTa KOPPEIAIUNA MSKIY no3amMu ArukinoBupa u Od-
tanpModepoHa y Myxk4urH oHa paBHsutachk r = 0,8024 ur = 0,7615 npu p < 0,05; Mexxay H03aMU IpenapaToB y
JKEHIIMH TaKXXe OTMEYaeTcs CHIbHas HpsMas KoppensuuoHHas cBa3b r=0,7522 u r=0,7331, cooTBeT-
CTBEHHO, 1pu p < 0,05.

Takum 00pa3oM, MOKa3aHO, YTO TEpanysi KOHbIOHKTUBHUTA C 10OaBIEHHMEM INPOTUBOBHUPYCHOTO Ipema-
para daBunupasupa MO3BOIMIA COKPATUTH CPOKH JIEUCHUS 3a00JI€BaHMS 10 TIOJTHOTO NCUE3HOBEHHSI CUMIITO-
MOB Yy MallME€HTOB 2-i TPyIIBI, IO CPAaBHEHHIO C MalMeHTamMu 1-if rpynmsl, B cpeaneM B 1,86 pasa, ¢ 12 1o 7
TTHE.

3axnouenue

[Tony4eHHble pe3yabTaThl CBUACTENbCTBYIOT, O TOM, YTO JoOaBneHne daBunupaBupa B KOMIUIEKCHYIO
Tepanuio MPOTHBOBUPYCHBIMHU Tpenaparamu B 1,86 pa3 cokpariaer cpoku JeueHus] KOHbIOHKTUBUTA, BBI3BAH-
Horo kopoHaBupycoMm COVID-19, y nanyieHToB 2-i rpyIIsl, 10 CPaBHEHMIO C MAMEHTaMH 1-i rpymnmnsl, mpo-
menmux repanuto Auukinosupom u OdraasmodeponoM. Beicokas 3 PpeKTHBHOCTS IedeHUs] KOHBIOHKTHBHUTA
U COKpaIlleHHE CPOKOB JICUCHHUs TAHHOHM BUpycHOW nHpekin aBunupaBupoM 00yCIOBICHB MEXaHU3MOM
ero TponHoro neiicteusi B otHomeHnn PHK-comepkammx BUpycOB, KOTOpBIE BBI3BaHBI €r0 CIIOCOOHOCTHIO
BcTpauBarbes B 1ens PHK koponaBupyca COVID—-19, uzbuparensno narudbuposats ero PHK-3aBucumyto
PHK-nonumepa3sy u HapylaTh peIUIMKaI0 KOPOHABUPYCA, UTO SIBJISCTCS BaKHBIM 3BEHOM B I1aTOI'€HE3€ LU~
toTokcmaeckoro aeicTeus SARS—CoV-2 [14]. [Tomumo 3Toro, @apunupasup noreHnuupyet mytamnuu PHK-
TpaHCBEPCHH KOPOHABUpYca, IPUBOAS K ero rudemnu [15].

[IponoHrupoBanue CpoOKOB JCUCHHUSI KOHBIOHKTUBUTA Y MALMEHTOB 1-i rPpyMIbl MOXKHO OOBACHHUTB 3¢-
(ekTOM AILIMKIOBHMpA, HAIPABICHHOIO Ha MHruOMpoBaHue BupycHoi JIHK-moaumepasbl U OJ0KHpOBaHHE
cunre3a JIHK Bupyca, B To Bpems, kak kopoHaBupyc COVID-19 ortnHocurca k omHonenoynomy PHK-
coJepKallieMy BUpycy, HecMOTps Ha aeiicTBue OdranbModepoHa, CIOCOOHOTO HApyIIaTh PEMPOAYKIHIO BU-
pyca MocpeACTBOM B3aMMOACHCTBHUSA CO crelupruecKuMu MeMOpaHHbIMH petenTopamu — Oenkom CD 147
SIUTEINS KOHBIOHKTUBHI I1aza [16, 17]. HeobxoauMo oTMETHTh, UTO IIUTEIIbHOE MpuMeHeHne DaBumupa-
BHpa HE PEKOMEHAYETCs, TaK KaK JaHHbIA mpemnapaT obianaeT no0ouyHbIME 3P GeKTaMu, TEPaTOreHHbIM Jeii-
CTBHMEM U IIPOTHBOIIOKA3aH HE TOJIbKO OEPEMEHHBIM, HO U MY>KUMHAM U XKEHIIMHAM, IUVIaHUPYIOLIUM OepeMeH-
HOCTH [18]. OMHOBPEMEHHO XOTEIOCH OBI IPEIOJIOKHUTD, YTO MTPOJIOHTUPOBAHHNE CPOKa JieueHnus oT SARS—
CoV-2 y xeHUIMH Kak |-, Tak ¥ 2-# IPYMIIbI HCCIEIOBAHUS CBA3aHO ¢ Ooiee HU3KON peaKTUBHOCTBIO Opra-
HU3Ma K MHQEKIMOHHBIM areHTaM, 4eM Y MY>K4HH, 00yCIIOBICHHOTO 0COOCHHOCTSMHU FOPMOHAIBHOM perys-
IMA Opranu3Ma oodonx moios [19, 20].
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A K. A6apaxmeroa, M.T. Ocnanos, JI.H. Omapos

COVID-19 ke3iHge KOHBIOHKTUBHUT TePANUIACHIHAA
BHPYCKA KapcChl Mpenaparrapabl KOJAaHy T:Kipuodeci

Makanana ¢asunupamup npenapatsiHblH COVID-19 kopoHaBHpYCBHIHAH TyBIHIAFaH KOHBIOHKTUBHTTIH
KeIIeH i TepamusichbiHa acepi 3eprrenreH. «KopoHaBupycThlK mHOeknus» anarHoss! oH IITP-tectrepmen
pacTaiibl; aybIpIBIK JOpeXeci OKIEeHI PEeHTTeHOCKONMSUIBIK TEKCepy >KOHE KOMITBIOTEpIiK Tomorpadus
Heri3inge Oaramangsl. SARS-CoV-2 TyblHmaraH Ke3/iH KOHBIOHKTHBHT OeJrilepiH emiey YIIiH BHpycKa
Kapchl Ipenaparrap KOJJaHBUIABL: alMKIOBHP, o¢TaneModpepoH xkoHe (GaBunupaBup. ABTopiap
¢daBunpamMupai  BUPYCKAaKapChl — IpermapaTTapMeH  OipikTipim  emaeynae, SIFHH — alMKIOBHD  JKOHE
odransMohepoHMEH eM asiFaH | TONTaFbl MAlMEHTTEPre KaparaHa 2-TONTarbl NAMEHTTEP eM/CY Y3aKThIFbIH
1,86 ece KpIcKapTaTbIHBIH aanenjereH. KOHBIOHKTUBHUTTI ()aBUOMPAaBUPMEH EMACY[iH >KOFapbl THIMILTIri
oubIH Kypambiaga PHK 6ap Bupycrapra KaTbICTHI TPOIITHIK ocep €Ty MexaHu3MiHe xoHe oHbIH PHK-Fa Toyenni
PHK monmMmepa3achlH TEXEWTIH KoHE KOPOHABHUPYCTHIH perumKanuschlH Oy3atsiH  COVID-19
kopoHaBupycseHbIH PHK Tiz0erine eny kabinerine GaitnaneicTel. COHBIMEH KaTap, (paBUIUpaBHp BHPYCTHIH
omimine okeneTiH PHK-TpancBepcust akanm MyTalusIapblH TyIbIpaibl. BipiHIm TomTarsl HmarmueHTTepAiH
KOHBIOHKTHBHUTIH eMJiey Mep3imaepin y3apTyasl BupycThlK JJHK mommmepasachiH Texeyre jkoHE BHPYCTBIH
JHK cuHTEe3iH Texkeyre OarbITTalFaH alUKIOBHP ocepiMeH Tycinmipyre Oomanmsl, an COVID-19
kopoHaBupychl kypambiaaa PHK 6ap 6iptizOexti Bupyc 6osca aa, opTaabsMopepOHHBIH dcepiHe KapaMacTaH,
KO31H KOHBIOHKTHBAJBIK smuTenuifinigy CD147 aKybI3pIHBIH MeMOpaHANbIK pelenTOpIapbIMeH dpPEKeTTeCy
ApKBUIBI BUPYCTHIH KOOCIOIH O0y3yBl MYMKIH.

Kinm cesoep: xonstonktuBut, COVID-19 koponaBupycel, SARS-CoV-2, amuknosup, odramsmodepoH,
¢asunupasup, kypameiaaa PHK 6ap Bupyc.
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Experience in the use of antiviral drugs
in the treatment of conjunctivitis in COVID-19

The study presents the effect of the drug Favipiravir in the complex therapy of conjunctivitis caused by
COVID-19. The diagnosis of coronavirus infection was confirmed by positive PCR tests; the severity was
assessed based on fluoroscopic examination of the lungs and computed tomography. To treat eye symptoms of
conjunctivitis caused by SARS-CoV-2, antiviral drugs have been used: Acyclovir, Ophtalmoferon, and Favi-
piravir. The authors have shown that treatment with Favipiravir in combination with antiviral drugs reduces the
duration of treatment by 1.86 times in patients of group 2 compared to patients of the first group who were
treated with acyclovir and Ophthalmoferon. The high effectiveness of treatment of conjunctivitis with Favipi-
ravir is due to the mechanism of its tropic action in relation to RNA-containing viruses, due to its ability to
integrate into the RNA chain of the COVID-19, inhibiting its RNA-dependent RNA polymerase and disrupt
the replication of the coronavirus. In addition, Favipiravir induces lethal RNA transversion mutations, leading
to the death of the virus. The prolongation of the duration of treatment of conjunctivitis in patients of the first
group can be explained by the effect of Acyclovir, aimed at inhibiting viral DNA polymerase and blocking the
synthesis of viral DNA, while the COVID-19 belongs to a single-stranded RNA-containing virus, despite the
action of Ophthalmoferon, which can disrupt the reproduction of the virus by interacting with specific mem-
brane receptors, the CD147 protein of the conjunctival epithelium.

Keywords: conjunctivitis, coronavirus, COVID-19, SARS-CoV-2, Acyclovir, Oftalmoferon, Favipiravir,
RNA-containing virus.
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ACTaHaHBIH TYPHU3M JdJIeyeTiH JaMbITY AaPKbLIbI
«MapkKa KaJja» OeifHeCiH KaJbINTACTBIPY

Fanamnpik sxahanganraH ojaemae 69CEKENeCcTiK TeK elep MeH KOMIaHUsIap apachlHAa FaHa eMeC, COHBIMEH
KaTtap Kajajap MEH SKOHOMHKAIBIK aliMaKTap apachlHIa [a KalbIITACKaH. BoCEKEeNEeCTIKTIH MaHBI3/IbI
JJIEMEHTTEPiHIH Oipi OONBINT TaOBLIATEIH MApKETHHT eJIiH Oemeli, SKOHOMHKACHI, XalbIKapallblK TypHU3M,
LICTENIIK HHBECTOPIAP.Ibl TAPTY KYPMeETiHe 1e 00Ty TYPFBICBIHA, COHBIMEH Oipre »airbl MeMJICKeT YIIIiH FaHa
€MeC «KEePriTiKTi KepJiep» JIell aTtajaThlH Cy0IKOHOMHKANBIK aiiMaKkTap YIuiH qe MaHb3Abl. COHFBI KBUIIAPHI
KaJaHbIH OcCII KeJie JKaTKaH OpeHOMHII JKOHE MapKa Kajla Typaibl TYCIHIK XalblKapajblK JeHreie
KaObUIIaHFaH MaHBI3bl TaKbIPBINTAPIbIH OipiHe aiHanapl. Hupepnana ce3iHEH NIBIKKAH «Mapka Kalay
TYKBIPBIMIAaMachIMEH Oip/ieil MaFbIHaFa W€ KEPTUTKTI JKep OpCHIVHT, >KEPTUTIKTI jKep MAapKETHHT KOHE
JKeprilikTi xkep careibiMaap «Brand City» TociniHiH oFapsl acep eTeTiHiriH kepcereni. llIsmH MoHiHTE, 0p
KaJa e3iHiH reorpadusuiblK epeKIIeTiKTepiMeH, OHIMAepIMEH, PEKPEaIisUIBIK PECyPCTapbIMEH, Kajla KOCIapbl
KYPBUIBICEIMEH HEMece TapUXH KYHIBUIBIKTAPBIMEH epeKIIeIeHEeTiH OpeH | 0obin Tabbutanbel. XKep Oerinmeri
op0ip KanaHbIH ©3iH/IK epeKIIeiKTepi MeH allblpMaIlIblIbIKTaphl 0ap. Anaiiga Oapibslk OpeHn Kanaaap YIIiH
Gipaeit MoHre ue emec. KanaHblH «Mapka KaJia KETIiCTIriH TaHy aiiMaKTbIH XKOHE MEMJICKETTIH JKEeTICTIKTepiH
MoUbIHIayFa OailnaHbICThl. «Mapka Kaja» 00y MeMIIeKeT TypH3MiHiH 0ocekere KaOiMeTTLNIr YIIiH e eTe
MaHbbl. Ka3akcTan aiaeMaik AeHrelie TypHCTIK dieyeTi )KoFapbl MemiiekeTTepAiH Oipi. Enimisne Taburu
JKOHE TApUXM TYPFBIIAH epeKIIeNliKTepre He KenTereH Kanmaigap Oap. KasakcTaHHBIH kaHa jKOHE CepIiHIL
KaJlaJIapbIHBIH 0ipi — AcTtaHaHbIH «Mapka Kaja» peTiHIe epeKIIeNKTepiH aHBIKTay MEeMIIEKeTTiH Oacka
KaJlaJlapbIHa YJIT1 peTiHe KOIIaHyFa Heri3 OonaThIHBIH aiKeiHaai a6l CoOHbIMEH Oipre KenTereH ipi ennepaiy
TaHbIMall OpeH/ Kananapsl cekiai KazakcTaHHBIH KanalapblH OpeHATeY apKbLIbl dIeMe HacuXaTTayFa XKoJl
alajsl.

Kinm ce30ep: ActaHa, «Mapka Kajnay, MEMJIEKET, TypH3M, SKOHOMHKA, UMUK, PEKpeallusuIbIK aiiMak.

Kipicne

OneMaik kahaHTaHy KYOBUTBICH OYKiJ oJieMIe KapKbIH aJlFaH CalbIH, eJJIep apachlHAaFrsl 00CEKeIIeCTIK
JeHrei apTeil Kenemi. JlambiFaH engep e3AepiHiH OipkaTap SKOHOMHKAJBIK —apTHIKIIBUIBIKTapbIHA
OaiilaHBICTBI JIaMy JeHIediHe »KeTTi oHe a3 Ooyica 1a, aliMakTap apachlHIAFbl TEHTEePIMCI3IiKTI
KaJBITITaCTRIpABL. bipak OyJ1 TEHrepiMCi3IiK JaMyIIThl )KOHE JaMbIMaFaH eepre KaTeICTh eMec. Kazipri kesme
OapyblK Iamymibl enjaeplid OacTel mpoOiiemMachkl MeMJIEKeT JKOHOMHUKAChIH Kojiia 0ap pecypcTtapMeH
JaMBITY/Ibl KAMTaMachl3 eTy.

Byn mpoGnemanbl xeHymiH Oip KONBI — OCHI €NJepIiH JaMybl YIIiH 0OachIM CEKTOPABI aHBIKTAy.
COHJIBIKTaH JaMyIIbl eJJIepJie WHIYCTPUSIAHIBIPY OOJMaraH/IbIKTAH SKOHOMHKAIBIK JaMy OarbITTaphl
TYpHU3M QJIeyeTiH Oaranay apKbUIbl MYMKiHIIKTepre ue 6onaapl. Typu3M ceKTOphl SKOHOMHKAJIBIK alfMaKThIK
JlaMy KoHe aliMaKTaFrbl TYPU3MHEH aJIbIHFAH PeCypCTap sl THIM/II Maiiianany YIliH eTe )KOFapbl MaHbI3Fa He.
ConppikTan Oi31iH eneri SKOHOMHUKANIBIK JaMy MOcelelepiH TYpU3M CEKTOPBIH IMaiAallaHBIN MIENTyTe
Oomapl.
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AcTaHaHbIH TYpuU3m arneyeTiH 4aMbITy apKbifbl ...

«Mapka—kana» yreiMbl anram pet 1980 sxeuimapel Humepnanabigarbl 3epTTeyiepie KOJIAaHBUIIBL
EBponanbiH ¥nbiOpuranus MeH ['epmanus ennepinae «Mapka-kKajga» TYCIHIrT KanbnracTel. «Mapxa kanay
Memaekem yuin oHim. Tomen cananvl 6HIMOI MApKaniay MYMKiH eMec CUAKMbI, Canacvl MoMeH Kananapobl
ewkauian mapkanayea 6oamaiiosl. Kananvly canacel — 0yn sconoap, ananoap, mapux, Kepikmi scepaep,
mabueu CynynvlK, SCmemuKd, mazanslk, mpagux, Kayincizoik Cuskmol KonmeeeH Mayvl30bl napamempiepae
batinanvicmor» [1].

«Mapxa kananviyy ey yaKen mMakcamol — 5KOHOMUKANbIK Katimapwim. Mapka Kananapouiy enimoepi men
KbizMemmepi b6acka Kananapa Kapazanoa yiKeH CYpauvicKa ue. IKOHOMUKAHbI bIHMANAHObIPY HCIHE Kand
MYPLIHOAPBIHBIY AN-AVKAMbBIH JCAKCAPMY YWiH Kananap 6peHo 60ywl kepeky [2].

«Kananvly mapxa exendiei mypanvi He2ypaviM Ken OilCeHi3, 0Cbl MAHLIMANOBLILIKKA OAlIAHbICIbL
Kenyulinep MeH UH8eCmopaap COLYPabIM KOn 601advl, Kaiaoa Mmypamvli XalblKmbly Macenenepi mesipek
wewtinedi sicone maowic JHea20aunapbl COLYPALIM Kon 601aosiy [3].

«Mapka Kasiay TypaJibl MaHBI3IbI OMIIAPABIH 01pi — GapIbIK Kanajgap Mapka 0ojia anMaiisl. Op KajlaHbIH
O3IHIK epeKIle acmekTiiepi 0oybl MyMKiH. Bipak Oy «Mapka Kajia» 0Oy YIIiH JKETKiUTiKCI3. Bi3mix
eNIMI3JIeTi KONTereH Kanalap/AblH ©3iHMAIK epeKile TaOWFW, TapuxH epeKIIeNiKTepiMeH Oipre YJITTBIK
TaraMJIapbl MEH epeKIIIe CallT-IaCTYPl MeH MojieHreTi Oap, Oipak OyII KaraHBIH MapKa 00Ty YIIIiH KETKIJIKCI3.
KamanbiH «Mapka Kama» 0odysl — eTe y3aK mpomuecc. «Mapka Kana» Oip »ko0a aschlHIAa KaJbINTACyhl Ja
MYMKIH, OipaK 6HIM MapKeTHHI1 CEKUIOl KaJlajblK MAapKETHHITE €H MaHBI3IbICHI MAapPKETHHI TaKbIPHIOBI
OonaThIH HBICAH Camaibl XXOHE HMHHOBALMSIBIK OONMybl Kepek. «Mapka Kaja» KbI3METiHIEerT MapKeTHHT
HBICAHBI Kasla OONFaHABIKTaH, KaJllaHbl KYPaWThIH OapiblK KOMIIOHEHTTEp OUTIKTI, ap TYpJi, HHHOBALUSIIBIK
KOHE TapThIMABI OOMybl KepeK. MHQpaKypbUIBIMBI Carachl3, KbI3MET KOPCETY CEKTOPhl MEH KOJIiri >KOK
aiimaktap Oacka KanajapaaH epekuieneHe anmaiapl. Ce6eOi OyKin aneMie KaiajgapAblH IaMybl KepeMeT
OonFaHMeH «Mapka Kajia» 001ybl KUbIH. COHIIBIKTAH «MapKa KaJlaCbIH» KypalThIH OapibIK SIEMEHTTE]P HKaKChl
TaJIaHybl KaXKeT.

Kana mMapkacslH MBIKTBI MapKara alfHaJbIpy YIIiH KajJa MapKachlH KOJJAWTBHIH KYHIBUIBIKTAp MEH
epekuieniktep Oomysl kepek. COHABIKTaH KajlalapAbl Mapkajayla KeHOip MaHBI3Obl COTTEPAI MYKHUST
3epaeiiey KakeT. Kaa Mapkachl KaJlaHbIH CBIPTKbI KEJIOCTIMEH Kajla XaJIKbIHBIH TOKIPHOECiH, CeHIMICPI MEH
MiHe3-KYIKbIH KaMTubl. KanaHeH Mapka 6oyFa KOCKaH yJeci HHBECTOpPIapabl TapTabl, «Kajla MapKachh»
apKBUIBI KaJla TYPFBIHIAPBIHBIH TaOBICKl MEH OMIp CYpY camachl, KeJiK, IeHCAyJIBbIK CaKTay XoHe OaillaHblc
MYMKIHIiKTepi apTaisl. MapkaHblH 0acThl MakcaTTapbIHBIH Oipi — SKOHOMHKAJIBIK KipicTi apTThIpy. AlMaK
TIeH KaJla 9KOHOMHKACHIH JKaHIAaHABIPY YIIiH KaJanapsl MapKanay Kaker.

«Mapxa Kananeiyy Kaneinmacyvt — 6y aumMakmazel cayOaubly 0amMybIMeH, mypucmik OenceHoinikmiy
OCyiMeH JicoHe XaNbIKmblY KO32aNblCbIMeH eme mulebl3 Oainanvicmol. Mapka kana 6ony — OYn Kanawwiy
aneyemin damulmaovl. Kananvl many mypucmix K032ansicmapoul Hcakcapmaobly.

«Kananeix mapxanel cmpameusinivlk 6ackapy Kaia MYpEbIHOAPbIHLIY Y3aK Mep3iMOi a1-ayKambvi
apmmuipyea, ColpmKbsl Mypusm MeH Keyulinepoiy Cauvlh apmmulpyed, 63 UHEECMOPIApbIHbIY MAObICHIH
bapviHuwia apmmueipamuly  OU3HeC OpMAaHbL KAMMAMACLL3 emyee, MYpusm SKOHOMUKACLIHbIY OdMYblH
apmmuipyea, aneyMemmik—maoeHU HCoHe IKOIOLUANBIK WbIRLIHOAD apacbiHOagbl MYpPaKmsl mene—meHoikke
KO/ dicemkizyee 6azblmman2amy.

«Kana mapxacel — xananap ywin mapkanayea KamulCmol OU1dy, HcOCnap, cmpameaus, 20icmep MeH
adicmepoi xonoany» [4].

JKahangany KyOBUIBICHI OYyTiHIE KamaiapablH Oip—OipiHe yKcac OoiybIHA ocep eTTi. A KaialapablH
Oocekere KaOUIETTiNIr MEH TapTHIMIBUIBIFBIH apTTHIPY YLIIH KajaJapAblH «MapKa Kaja» O0lybl MaHBI3/bI.
CoHIBIKTaH Kajla «MapKa Kajia» OOJyBl YIIIH IYPHIC CapaJlaHBII 09CEKENEeCTIKKEe KaOUIeTTUIIr alKbpIHAATY
Kepek. MyHBIH €H THIMAI 9Mici — KajdaHbelH «Mapka Kajga» MMHDKIH aHBIKTay, KauemTacTelpy. Kama
UMUKIHIH (paKTOpIIapblH aHBIKTay «Mapka Kajia» >KOJIbIH aHBIKTay la 6T¢ MaHbI3/bI.

Kazakcran skep aymarbl, TaOUFH JKOHE TapUXHU OAWIBIKTaApBIMEH diieMre Oelenai MeMJIeKeTTepAiH Oipi.
Enimizne Tabury skoHe Tapux¥ TYPFBIJAH EPEKIIeTiKTepre e KenTereH Kananap 0ap. Anaiina KasakcraHHBIH
JKaHa JKOHE CEepITiHAl KanajlapblHbH Oipi — enopraHbiH «Mapka Kaja» OeifHeciH KaJblITacThIpyia TYpU3M
KYHJIBUIBIKTApBl MEH EpeKIIeTIKTepiH aHBIKTAay apKbUIbl MEeMJIEKETTiH Oacka KajlamapblHa YITi peTiHze
KOJIIaHyFa Heri3 OONaTBIHBIH aWKBIHAAY. ONEMOIK ipi eNAepAiH TaHbBIMall MapKa Kaiajapbl CeKiai
KazakcTaHHBIH KasamapbslH MapKaiay apKbUTbl osiemMre Hacuxarray. Ochl MakcaTrTa AcTaHa KaJlaChIHAH THIC
xepieple KazakctaHHbIH Oec SKOHOMHKANBIK ayldaHblHAa TypatelH 500 agaMra cayamHama >KYprisijim,
OJapIbIH HOTIKenepi AcTaHa KajnachlHBIH «Mapka Kajga» WMHDKIH KaJbIITacThIpy, TypH3M 9JeyeTiH
aHBIKTAy OaFbITHIH/IA TTaiiIaTaHbIIIBL.
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EnopaaHbIH TypHCTiK KOPIKTI jKepIepiHiH KeHOip epeKIeNiKTepiHiH canachklH Talaay 3epTTey OemiMiHae
cayaiHama 9[Iici apKpUIbI anbiHFaH MamiMertep Windows 18,0 ymin SPSS (aneyMeTTik FRUTBIMIapFa apHaIFaH
CTaTUCTHKAJIBIK MAKET) JCM aTalaThlH CTATUCTUKAIBIK IaKeT OaraapiiaMachl apKbUIbl OaranaHbl. 3epTTeye
KOJIJIAaHBLIATBIH JEPEKTEP/l )KMHAY SiCi PeTiHIe KOJIaHbLUIAThIH cayallHaMa TYpiHJe OYPBIH epic Ka3bIH/a
KOJIIaHBUIFaH YJIT1 abIHIBI )KoHEe MacITa0Ka Oipmiama OeifiMmeny skacabl.

Acmana KAJIACbIHbIH ma6u€u-3KOHOMHKa]Zbll§ HCIOHE mypucmiK Jrcazoativl

Acrana — Eypa3sus opransirbinaa Ecis e3eHIHIH OH jkarajiaybIH/Ia, [€0CasiCH TYPFbIIaH MaHbI3IbI Kep/e
opHanackat. 1994 sxputrsl minnenae Endaceimeiz Hypeynran O0imyisl Hazap6aer «Kaszakcran —2030» namy
CTpaTeTrusChIH Xocapiay menbepinne KasakcTaHHBIH enopaacklH AIMatbiiad AKMOJIara aybICThIPY Typaibl
mernriM Kaopuinaapl. Kama ipi kenik *oJmapsl TopanTapblHia opHallacKaH. AcTaHa KallaChIHBIH Jkep Oexepi
owuikTiri 300400 MeTp/cH acalThIH OMMATTHI JKa3bIK. ECi ©3¢HIHIH OH *aranaybsiHaa ATOacapMeH, al Cojl
JKaraJayblHJla TEHi3 JKa3bIFBIMEH IIeKTeceli. TaOuFu >kaFfaiibl najia, IIeJeWT 30HalapblHAa TOH OOJFaH
ecIMIIIKTep MEH >KaHyapiap TIpIIiTiK eremi. AcTaHa KanachlHBIH MaHbIHAa KopramkeH, Koxakon,
[onakmankap, banbikreikesn, Emmimimkapkap jxoHe Ty3ibl KejaepiMeH Oipre OaThichiHaa 1968 KbLibl
KypburaH KoprakbiH KOpbIFbI 0ap. KOpbIKTarbl KbI3FBUIT (JIAMHHIO O1311H TaOMFATBHIMBI3JBIH €H 9JeMi
KYCTapbIHBIH Oipi OOIBINT caHaaIbI.

AcTaHa KanachlHJIa MalldHA )acay OHEpKaciOl KoHE MeTall OHJIEY KOCIMOpPBIHAAPHl MEH aybll
[IapyalbUIbIFbl JKaKChl JaMbifaH. ACTaHaZa KYpbUIbIC CAIaChIHBIH KOCIMOPBIHAAPHI KIpMill, TeMipOSTOH
KOHCTPYKIUSUTAPBIH MIbiFapasl. COHBIMEH KaTap, JKEPTiTiKTI KYPBUIBIC MaTEpHUAIIaphl PETIHIE Tac, ca3 )KoHe
oKTac KojaaHbL1aabl. XKeprifgikTi MeMJIEKEeTTiK MeKeMesep MeH ON3HEC-CEKTOPIBIH OipJecKeH KYII-KIirepiHig
apKacblHZa OarmapiamMa Ke3eHiHIe Kamaga 9 OipiecKeH KoCIMOpblH «JKOTOH» JKaCyIIaNblK OCTOHHAH
OyiibiMaap eHAipy 3aybIThl, «As3usi—Axmona» JKUIC, mbiHmanFaH MWBIHBAAH KacajlfaH KanTamMa eHIIpy
3aybIThl, « BUK-ammm» KUK, «Hebep CK» KUK, «K3» XKIIC aram exaey 3aybIThl )KOHE IIACTUKABIK
KyObIpjiap eHAIPYy 3aybIThl KYpbUIbIN, NaifanaHyra Oepinmi. Acranaga «lllarblH OM3HECTI IaMBITy >KOHE
Koyjay OarmapiiamMachlHa Colikec Oocekere KaOILICTTLIIKTI apTThIPy JKOHIHAEr! IIapanapiblH KeIIeHI
OarapiaMackl icKe achIpbLIy/Ia.

2002 xpuIpl AcTaHa — >KaHa KaJla apHAHBl SKOHOMUKAIIBIK aljIaFbIH KYPY Typaiisl JKapiblK IIBIKTHI, OJ1
KOJaMIbl MHBECTHLMSIIBIK, KIIMMATThl KAMTaMachl3 €Till, KeKe MHBECTOpIapAbl TapTThl. ACTaHa KaJachIHBIH
0ac JKOCTIaphIH JKacayFa Kol KeHLUT 0eliHiN, «eH )KaKChl 0ac xocmapray eki pet Oalikay eTkizini. ExiHnricinae
Peceii, Uranus, XKamonus, Asctpanus, 'epmanus, Typkws, [lombma, ©30ekcran, bemapych xone T.0.
engepAeri medepiiep MEH IIBIFApMAIIBIIBIK YKBIMAAP KATBICHIN, JJIEMIIK COYJIeT OHEpiHiH Imedepi xKoHe
tepoeTuk Keiinro Kypokasa >KeHII IIBIKTHI.

EnGacer H.O. HazapOaes e3iniH «Eypasusi Kyperinge» aTThl KeH TBHIHBICTBI eHOeriHae: «Acmaua
OezeHiMi3 MeMaeKemmiy Opmaibiebl 8aHd emec, OpMansly OULiKmiy wogvipaanyst oa emec. On ey andbimen
MeMmaekem OaMyblHbll GeKMOPIAPbIH AUKbIHOAUMbBIH JcoHe Koeamovl dcahanowix ypodicmepee catikec
KYpulibiMOay2a MyMKIHOIK Oepemin eeocascu my3sinim. Byn — wexciz maycoiivac canapowy, Kazaxcman
Pecnybnuxaceinwiy y30ikciz npoepecc new 0amy HcoabiHbIE bacmaywvly JIeN aTtam KepceTTi [S].

Enopnana kaOemmaran « MTHIYCTPUSIBIK-MHHOBAIIMSUIBIK AaMy OarmapiiaMachl» SKOHOMHUKAHBIH OapiIbIK
CaJIachlH KaJia ayMarbIHJIa FaHa eMec, OYKLI peciyOinka OOMBIHINA KATBITACTRIPYFa JKOJI alnThl. Memiteker
aCTaHACKIH pecnyOJrKa OpTalbIFbIHA KelIipy Typaibl mrenriM KaszakcTanzsl epiiey JKOJBIHA TYCIpIi.
«ActananblH epkeHneyl — KazakcTaHHBIH epKeHIeyiHe» aiHanabl. ACTaHa — MEMIICKETTiH O0KETiHE
calMak, cajMaii, KaHaT JKaiiFaH oJIeMeT] eIopaiapIblH TYHFBIIIHL.

1999 xbuter Endackimeiz H.O. HazapOaeBThiH unesiceiMen Enopnamna KazakctaHHBIH KeHe JOCTYpICH
TaMBIPJIAHATBIH CUMBOJIBIH TYPFBI3Y K00aChl YCHIHBUIIBI. ACTaHaHBIH CUMBOJIBI peTiHae «baliTepexy nuesce
TaHJAIBIT adbIHIBL. buiktiri 97 MeTpae opHanackaH «boiTepek» aHbBI3IBI aKUKATIICH acTacThIpa acKakKTall
typ. Jom ockr xbutel Actana FOHECKO-HBIH «OmneM Kaltachb» aTarbIH ajblll, 9JIEMJIET] €H aKbLIIbl, 3aMaHayH
KaJajapAblH Oipi petinae Eypa3usHbiH MoieHH, FEUTBIMHU, OHEPKICINTI, TYPU3M JaMbIFaH epeKIe YIrire ToH
KaJlaTapbIHBIH OipiHe aifHaIabl. ONeMIIK JeHreiiie TAHBUTFaH ACTaHAHBIH TYPUCTIK MYMKIHIIKTEpi KYH caHar
apThIn kenei. Enopnara kenreH TypucTep/i KbI3bIKTHIPAThIH «Ipe3uIeHT aakaHbIHBIH pelibeTik OcitHeC»
KaJjlaFa KeJyIIiIepaiH apMaH TUIEKTEePiH alTaThIH OPBIHFA alHANIBI. « ATAMEKEH» STHOMEMOPUSUIJIBI KEIICH]
omeMzie ©3 JKep KeieMi MeH 9-mibl OpbIHABI HWeneHeTiH KaszakcTtaHipl apaianm IIBIFyFa MYMKIHIIK
KaJIBIITACTBIPBI. XabIKaPaIbIK CTAaHAAPTTH « THTEpKOHTHHEHTAIbY 0eCKYIIIBI3ABIK KOHAK Yifi 1998 Kbimb
MayChIMJIa )kKaHa ACTaHaHBIH PECMHU IPE3CHTAIMACHIHA KEJITCH KOFaPFhl MOPTeOeIi KOHAKTap bl KAPChI JIJIbI.
Xan matep, benGiTmiimik sxoHe KemiciMm capaiipl, ANTBIH XYpeK MOHYMeHTi, «JlymaH» OWBIH—CayBIK
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optanbirbl, EXPO kepMeci TypucTep YIIiH MaHbI3/Ibl HhICAaHAAPFa aiiHaAbl. ACTaHa KYPbUIBICHIHA MIETEIIIK
WHBECTOPJIAPBIH KONTEI TAPTHUIYBl KOITETeH CAyNeT KYpBUIBICTaphl MEH KeUIeHIepiH canabl. AcTaHa ipi
aBUAIMSIIBIK opTanbikTapMeH Eypoma, Asus xone Tasy LlbFbic engepiMeH Tikeneil OaiiaHpIC Kacal bl
ActaHa oyexailipl 28 XaJbIKapadblK OarbiTKa YIIaThlH 21 aBHAaKOMIAHUSFa KbI3MET KOpCeTell JKoHe
KOJIayIIblJIap aFbIHBIH KbUIbIHA 3 MJIH-HAaH 7 MIIH-Fa JAediH apTTeipapl. JyHuexysinik banktiH «Doing
Business» 2017 petituarinne Kazakcran 190 ennin immiage 35-m1i opsiHIa Typ. AcTaHa KanackiHna OU3HEC
KOJIEMiH apTThIPY YILIIH yKiMeT OipkaTap pedopManap >Kypri3ai. AcTaHa KalachIHBIH 9JCYMETTIK JKOHE
9KOHOMHUKAJIBIK JKaFJaiyiapblH JKaKcapTy OarbIThIHIA MaHBI3/IbI OarjapiaMainap KaObUITaH[bl. ACTaHAHBIH
nmamybl — KazakcranHbiH qamybl. COHIBIKTAH eMiMi3/IiH Ooaliak cepIiHi, kac, 3aMaHayH KaJlackl pETiHIe
TYPHUCTIK epeKIIeNiKTepiH aHbIKTAll MapKa KallaFa alHaAIBIPY apKbUIBI SJIEMTe TAHBITY, eIIMI3/IiH KalaJapblH
HacuxaTTay OYTiHI KYHHIH ©3€KTI Maceseci eKeHI aiiKbIH.

3epmmey nomuodicenepi scane oaapovl manoay

Acmananviy mypucmik Kepikmi dicepiepiniy Kelibip epeKutenikmepiniy canacvlH manoay

AcTtaHa KaJachlHBIH TYPHUCTIK epeKlIeNikTepi OOWBIHINA KYPTi3UIreH 3epTTey >KYMBICHIHBIH
cayanHamacbiHa Ka3zakcraHHBIH Oec SKOHOMHKaJbIK aynaHbiHaH 500 agaM KAaTbICBIIT TOMEHJETieH
KOPBITBIHBIFA ue 0ome (1 kecre).

1 kKecTe

Ka3aKCTaHl—lLlH 5 IKOHOMHUKAJIBIK, ayJAaHbIHAAFbI a1aMAapAbIH Z[eMOl"pa(l)HﬂJ'll:lK TajaJaaybl

Aysan Kac CountycTik OHTYCTIK Batric OpTasibiK IIpIFEIC
CaHbI % CaHBbI % CaHbI % CaHbl % CaHbI %
IKBIHBLC Epkek 51 44,7 92 55,8 59 55,1 28 45,5 23 37,7
olien 63 55,3 73 442 48 449 25 50,9 38 62,3
20-30 30 26,3 60 36,4 40 374 17 30,9 11 18,0
Wach! 31-40 41 36,0 32 194 34 31,8 12 21,8 31 50,8
41-50 22 19,3 46 279 12 11,2 12 21,8 15 24,6
51-60 21 18,4 27 16,4 21 19,6 12 21,8 4 6,6
Opra MekTen OiTipred 29 25,4 65 39,4 16 5,0 13 23,6 12 19,7
. .. |YHuBepcurer Tyneri 55 48,2 77 46,7 72 73,6 32 58,2 26 42,6
bimimi M y
arucTpart | 30 | 263 | 23 | 139 19 | 178 | 8 | 145 | 23 | 377
JloKkTopaHT Tynekrepi
2Kana 6ip sxep kepy 29 25,4 59 35,8 49 45,8 19 34,5 28 459
Oprypai moneHuer/ 28 | 246 | 38 [ 230 | 16 | 150 | 9 | 164 | 7 | 115
OMip CYpy OpTachl
Casxar |Kyiizenicri Oacy sxoHe 2 19.3 38 23.0 ] 7.5 7 12,7 5 8.2
MaKCcaThl |IeMajy
Kerinai yaxerrre: 18 | 158 | 20 | 120 | 17 | 159 9 | 164 | 12 | 197
OTKI3y
JKymbic ymin 14,9 10 6,1 17 15,9 9 16,4 9 14,8
JKautmsr 114 100 165 100 107 100 53 96,4 61 100

Cayamnamara 233 oiten (46,6 %) xone 237 ep amam (53,4 %), ssan 20-30 xac apanbirbiana — 158, 31—
40 xac apansireiaga — 150, 41-50 sxac apaneireiaga — 107, 51-60 xac apanbsIFeIHIA — 85 agaM KoHE KOJIISIK
Tynekrepi OoipiHma — 135 (27,0 %), KOO tymektepi — 262 (52,4 %), MaructpaHTrrap MeH
noktopantrapgad — 103 tymek (20,6 %) KaThICTBI. Op TONTAaH achl, OUTIMI XOHE OHBIH «AcCTaHara
camapbIHBIH MaKcaThl He) JIETeH CYPaKKa «kKaHa KajaHbl kepy» — 184 (36,8 %), «opTyp:i MogeHueTTep/omip
canTbH Kepy» — 98 (19,6 %), «kyiizenicti Gacy xoHe aemany» — 80 (16,0 %), «KeHIAl yaKbITTH OTKi3y»
— 76 (15,2 %), «xymbic ymin» — 62 (12,4 %) >xayan ajbIHIIBI.

AcTaHajiaH ThIC J)KepJie TYPAThIH ajaMIapAblH AcTaHara Kely MaKcaThl, HeTi31HeH, «KaHa KaJaHbl Kepy»
JKayaOBIHBIH OOJTyBl MAapKETHHITE ACTaHAHBIH 63 aTHIHBIH JKOFaphl OPBIH ayHI XKoHe Ka3zakcTaH XanKsl YIIiH
«CKaHa acTaHa» acTaHa PeTiHJle MaHBI3Ibl OOJIBIN CaHANAIbI.

Cayannamara xatbickan ContycTik KazakcTaH 3KOHOMUKANBIK aiiMarbIHBIH ACTaHa KalachblHAH ThIC
xKeprae TypaTtelH 114 TypFRIHBIHBIH oOpTama HOTKenepi OoWbIHIIA AcCTaHa KaJlaChIHBIH TYPHCTIK
epeKIIeTiKTepiHe KaThICTHl KaOblIIay JeHreinepi apachlHia alTapiaslKTaid ailbIpMaIbuIbIKTap 6ap. 3epTrrey
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HoTIoKecl OoiipiHIma «KomkeTiMi OaraMeH KOHAK Yilep MEH MeipamMxaHajap», «KypOPTTHIK JEMaJIbIC
OPBIHAAPBIHBIH AlyaH TYPJUIr», «JeMaibic TMEH afaMIap YIIiH JKailjabl OpTay, «MOIEHM Iuapajiap
(hecTuBabIap, )KEKE KAYITICI3iK )KoHE KayilCi3miKy, Cy CHOPT HBICAHIAPHI KEIT KOHE Cy CIIOPTHD), «dp TYPIIi
alllbIK ic-IIapanapy, «Kajlara OHAH Kipy», «KEpTiTiKTi Typliap MEH casixaTrTapy, «KopIlaraH OpTaHbIH Carnachl,
naiianaHplIMaral ayAaHIapAblH Ta3albIFb», «TapUXd Mypa)xkaiiap», «Kala TYPFBIHAAPHl KeMEKTecyre
JabIHy» JKayanTapbl alTapJIbIKTal KOFaphl O0JIIbl. «AcTaHa MapKa Kajia 00Ty YIIIH )KEeTKITIKTI KYII caayaa»
JiereH YFBIMHBIH oprama MoHi 4,1319 OonatbiH eH KymTi (GakTopibIK *KyKTeMeci O0ap eKeHi aHBIKTaJJIbI.
KepiciHmie, «kajgaHbIH HETI3r1 TYpHUCTIK OPTaJbIFBI», «KIMMATTHIK JKarjainap, aya-paidbl, TEHi3, ©3€H
cHUIaTTaManapb» AereH Tipkec 2,9123 moni 6ap eH a7ci3 (akTOpIIbIK KYKTEME PETiHAE aHbIKTaAbIL.

Cayamnamara katbickaH OHTycTiKk KazakcTaH SKOHOMHUKAIBIK ayJaHBIHBIH 165 TYPFBIHBIHBIH 3epTTEY
HOTIOKesepl OolbiHIa «Kama TypFeIHIapbl KOMEKTECYre JablH», «TYPHUCTIK aKMapaTThIK OOpO akKmapar
KOMEK TiJI», «Tay, OpMaH, TeHi3, Cy TaAOMFATHIHBIH EPEKIIETIKTEPI», «TAPUXH ECKePTKIIITEp MypaXKailmape,
<CKEPriTiKkTi TaMaKTaHy MOICHHETI», «Cy CHOPT HBICAHIAPHI, JKEJ >KOHE Cy CHOPTBHI», «KOJK epexenepi,
KOFaMJIBIK KOJIK, TaKCH», «KYPOPTTHIK JEMallbiC OpPBIHJAPBIHBIH OPTYPIIri», «camanbl TYPFBIH YH
HBICAHJIAPbI», «TYHT1 OWBIH-CAYBIK OPBIHAAPB), «JIEMaJIbIC TIEH aJiaMjiapFa bIHFAMIIBI OpTay, «Ta3allblK IMeH
JEHCAYJIBbIK CTAHAAPTTAPbD» JKayanTapblHBIH MacIITaOTarbl )KyKTeMe (akTOpbl alTapIIbIKTaid KYLITI OOJIIbI.
«AcTtaHa Mapka Kajia 00JTy YIIiH KEeTKUTIKTI KYII )KYMCcalbD» IEreH TIpKeCTiH opTaina MoHi 4,0364 GonaThiH
eH KyIlTi (haKTOPJIBIK KYKTeMeCi 0ap ekeHi aHbIKTalAbl. KepiciHile, «KajlaHblH 0acThl TYPHUCTIK OPTaNIBIFbI»,
«KJIIMMATTBIK JKaFdaidnap, aya-paiibl, TEHi3, ©3¢H CHIaTTaMaiapbl», «AcCTaHaHbIH Oacka KajaJlapMeH
ailBIPMAIIBUTBIFB MEH EpeKIIeTiKTepi» AereH Tipkec 2,2442 MaHi 6ap eH aJci3 (aKkTOPIIBIK KYKTEME peTiHae
aHbIKTANBl. TypUCTIK cUITaTTaManapAbIH 0acKa KpUTEpHIAIepi opTalla JeHIei/IeH KOFaphl €KeHIH KOPCETT.

Cayannamara kKatelcKaH bateic KazakcTaH sKOHOMHKamnblK alMarblHBIH 107 TYpPFBIHBIHBIH 3€pTTEY
HoTIXKenepi OoibiHmIa «Tay, opMmaH, TeHi3, Cy TaOWFaTBIHBIH EPEKILIENIKTEpi», «TapUXU ECKEePTKIITEep
Mypakaiiapbly, «KepriliKkTi TaMaKTaHy MOJCHHETI», « TYPHUCTIK aKIapaTThIK 0I0PO aKHapaTThIK KOMEK TiIi»,
«Mopaenu ic-mapajiap (GecTHBAIbIAPhI», «Cayda OPTAIbIKTAPhl, MYMKIHIIKTEP», «IEMAaJIbIC OPbIHIAPBIHBIH
OpPTYPJILTIr», «Kaja TYPFBIHAAPBl KOMEKTecyre NalblH», «Cy CIIOPT HBICAHAAPHI, KeJl JKOHE CY CIOPTHI»,
«TYHT1 OWBIH-CAyBIK OPBIHIAPBI», «KOIIK epekenepi KOFaMJIBIK KOJK TaKCHi» MaclTaOTaFbl JKYKTeMe
(bakTOpBI alTapIIBIKTAM )KOFaphbl O0JIbL. «AcTaHa MapKa Kajia 00JIy YIiH KETKIIIKTI KYIII KYMCAHIb ereH
TipKecTiH opTama MaHi 4,1215 GonaTeIH eH KYIITi PaKTOPIBIK )XYKTeMeci Oap ekeHi aHbIKTanabl. Kepiciniue,
«KaJlaHbIH HET13ri TYPHUCTIK OPTalbIFbl», «KIMMATTHIK >Karaailnap, aya-paiibl, TeHi3, 63¢H cumarramaiapbb»
neren Tipkec 2,4151 MoHi Oap eH anci3  (GaKTOPNBIK JKYKTEME PeTiHAe aHbIKTadaabl. TYpUCTIK
cUIaTTaManapablH 6acKka KpUTepHiliepi opTalia AeHIeiIeH JKOFaphl.

Cayannamara katbickaH Llbirpic KazakcTaH 3KOHOMMKANBIK alMarbIHBIH 61 TYPFBIHBIHBIH 3€pTTEY
HOTIXKeJepi OoibIHIIa «JleMabIc TTeH amaMaap YIIiH Xaliasl opTay, «MojeHu ic—Imapanap GecTruBaibaapy,
«KEKe KayilCi3IiK KoHe KayITCI3miK», «Cy CIIOPT HBICAaHAAPHI JKeJ )KOHE Cy CIIOPTHI», «allbIK ayaja TYpPIi ic-
miapanap», «KajlaFra OHail  Kipy», <OKeprulikTi Typiap MeEH casxarTapy», <«OKOJOTHSUIBIK —Tas3a
naiiananbUIMalTBIH aydaHaapy, «TapuXH eCKEePTKILITep, Mypakainapy», «Kaja TYPFBIHIAPHl KOMEKTecyre
JAabIHY JKayamnTaphl «AcTaHa Mapka Kajia 00Ty YIiH KETKUTIKTI KYII XKYMCAaWIbDy JETeH TIPKECTIH opTaIia
MoHi 4,1509 GonaTeIH eH KYIITI (GaKTOPIBIK )KYKTemeci 6ap ekeHi aHbIKTanasl. Kepiciniie, «KanaHblH HETi3ri
TYPHUCTIK OPTAJIBIFbI», KKIUMATTHIK JKaFrAaiinap, aya-paiibl, TeHi3, ©3¢H CHUIIaTTaManapb AereH Tipkec 2,4151
MOHI 0ap eH o7Ici3 (PaKTOPIIBIK KYKTEME PETiHIe aHBIKTATa bl

Cayannamara kaTtbickaH Opraiblk KasakcTaH 5KOHOMHMKaNBIK aiiMarblHBIH 53 TYPFBIHBIHBIH 3€pTTEY
HOTIXKelepi OolbIHIIa «JleMalbic TIeH agaMaap YIIiH jKailibl opTa», «ManeHn ic-mmapaiap ¢ecTuBanbaap,
«KEKe KaYIIMCI3MIK KOHE KBl KayiIICI3iK», «Cy CIIOPT HBICAHAAPHI, JKEJl KOHE Cy CIIOPTHI», «alllbIK ayaja
TYpJli ic-mmapaiapy, «Kajlara OHAW Kipy», <OKePrUIIKTI Typiap MeEH casxarTap», «IKOJOTHSIBIK Ta3a
naiiananbUIMalTBIH aydaHaapy, «TapuXH eCKEePTKILITep, Mypakailnapy», «Kaja TYPFBIHIAPhl KOMEKTecyre
JabIH», MacIITa0Tarbl (PaKTOPIBIK KYKTEMeIep 6Te KYIITi. «AcTaHa MapKa Kaja 00y YIIiH )KeTKITIKTI KyIl
JKYMCalapDy JIeTeH TipkecTiH optama MoHiI 4,1509 GonmaThiH eH KYmTi (pakTOPIBIK JKyKTemeci 0ap ekeHi
aHbIKTanAbl. KepiciHie, «kalaHblH HETi3T1 TYPUCTIK OPTaNbIFb», «KIMMATTHIK JKaFnaiinap, aya-paibl, TeHi3,
©3CH CUIMaTTaManape» JereH Tipkec 2,4151 mMoHi 6ap eH a71ci3 (aKkTOpIbIK XKYKTEME PETiH/AE aHbIKTaa bl

AcraHaHBIH TYPHCTIK epeKIIeNKTepiHiH camackl OOWBIHIIA KYPri3UITeH 3epTTey KOPBITHIHIBICHI
OOMBIHIIA OH TIKip aTbIHIBI.

Acmana  Kanaceinely mypucmik UMUOICIH Kanbinmacmelpyea biknain ememin dnemenmmep (2—8
KecTenep).
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1. Taburu pecypcrapsl (Ecin e3eni, Teni3-Kopramkbeia ke, KopraikbiH ke, KopramkbiH KOPBIFBL,
JKA3BIKTHIK XKep Oenepi).

2. Kanmer wHGpakypeIbiM (AcTaHa XalBIKAPANBIK oyexkailbl, AcTaHa—ApKainbik—Topraii—bIpreiz—
lankap, Acrana-Temipray, AcTraHa—AJMaThl aBTOMAarvCTpalbIapbl, TEXHOJOTHSUIAPIBIH OaiinaHbIC
KBI3METTEPI).

3. Typucrtik uagpakypsuisiM (3amanayu casi0ak, [pe3auneHTTik MoZeHH OpTajbIK, aKBamapk, AcTaHa—
batitepek eckeptkimi, Xan Llateip, Belibitmminik xoHe kemiciM capaiibl, [Iupamuna, Toyencizaik capaiibl,
Acrananblq Tapuxu mypaxaiisl, OKCII0-2017).

4. Oitpia-cayslk opbiHAapsl (Llupk, KuHOTEaTpaap, CropT OpTadbIKTaphl skoHe KazakcTan yIiH kKaHa
OWBIH-CAayBIK OpTajJbIKTapel — «ATamekeH KazakcTaH KapTachl» TapUXH—ITHOTPAa(USIBIK KELIeHi >KoHE
«/lyman» okeanapuymsl, kade, MelipaMxaHna, KHHOTeaTp, TPEHaXep 3aJIbl, TCHHUC OPTAJIBIFBI )KOHE TYKESHEP.
KazakcTaHHBIH OpTanblK KOHUHEPT 3aibl, «OKeaHapuym» OWBIH-CAyBIK OPTAIBIFBI, «ATaMEKEH» 3THO-
MEMOPHUANIBIK KEIIIeHi).

5. Mogaenuer, tapux xoHe eHep (AntbiH XKypek eckeptkimi (3omoroe Cepaie), AcTaHaHBIH TapHXH
mypaxaiibl, Kazakcran Pecrybnukacet Tynrbin [Ipesunentinig mypaxaiipl, Xasiper CyitaH MemiTi —
Opransik A3usinarsl eH ipi memriT, Kazak memieketinig anramkbl Korcrutynusicel, «XKeti XKaprerabpy AnTh
AJaika oKeNreH oHe YII XKy3 OMiIeyIiHiH KOJbIHAA alThl AJIAIITHIH OPTAIbIFEl OONFaH 03— Tayke XaHHBIH
’Ka3Fbl PE3UICHIINSACH ).

6. Oneymertik opta (Kaszak »oHe OpbIC Tingepi — XKePriliKTi TYPFHIHAAPABIH KOHAKKAUIBUIBIFEl MEH
JOCTBIFBI, OMIp Canachl).

Acmana Kanacelnvly UMUONCIH Manoay

2 kKecTeE
AcTaHAHBIH MaHBI3AbI TYPUCTIK OPTAJIBIKTAPHI
ACTaH?HHH MAHRISET JKayan canbl % KaTBIHACHI
TYPHUCTIK OPTAIBIKTAPHI

Baiitepek 331 66,2

XaHIaTsIp 71 14,2

Beli0iTIiniK )koHe KeliciM capaiibl 25 5,0

EXPO opranbirst 45 9,0

Ecin e3eHi 28 5,6

Bapnbirel 500 100,0
3 kecTe

AcTaHaHBIH 0acKa KajajlapiaH epeKiletikrepi
AcTanaHbIH 6ac1<.a . JKayan canbl % KaTbhIHACHI
KaJaJapJaH epeKIIeNikrepi

MeMiieKeT acTaHaChl 217 43,4

Beitbitnrinik sxoHe KesiciM opTabiFsl 84 16,8

JKaHa 3amMaHaym Kaja 129 25,8

Kapaxart yxoHe >KYMBIC OpTaJIbIFbI 44 8,8

OHepKacinTi Kaia 26 5,2

Bapasirst 500 100,0
4 KecTe

AcTaHa XaJKbl «<MapKa KaJia» 00;1yra gaiibiH 6a?

ACTaH3 XaIiel <iMap1<a Kana Kayan canb % KaTbhIHACHI
OoJyFra JTalibIH 6a?
Jaribia 298 59,6
JlaiieIH emec 40 8,0
Oprama 80 16,0
Bipmawma naiibia 11 2,2
YKorapsl neHreiiie nanbiH 71 14,2
Bbapnbirst 500 100,0
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AcTaHAHBIH MaHBI3IbI MIICHH MYPAChI

AcTaHaHBIH MaHBI3IbI
MOICHU MYPACHI

XKayan canbl

% KaTBIHACKI

Tapuxu eckepTKimTep 246 49,2
Taburu epexmienikTep 128 25,6
Keprinikri TaMaKkTaHy 24 4,8
JKeprinikTi XaapIKTBIH KapbIM-KATHIHACHI 19 3,8
Kayincizairi 83 16,6
Bapabirst 500 100,0

AcTaHa KaHaai kajga?

AcTaHa KaHmal Kana?

XKayan canbl

% KaTBIHACHI

Typucrik xKana 200 40,0
OHepKacinTi Kaja 70 14,0
MoneHu OpTaNbIFbl 112 224
BisntiM >koHE FBUIBIM OpPTAJIBIFBI 81 16,2
KyMbIC opTabIFbl 37 7,4

Bapabirst 500 100,0

AcTaHa KaJachbIHbIH KeMIIiJiKkTepi

AcTaHa KaachlHbIH
KEeMIIUTIKTepi

XKayan cansl

% KaTBIHACHI

e sxoHe MIONEHT aliMaKTaFrbl KOHBICTAHYbI 58 11,6
Karan knumaTsl 282 56,4
Kennig ken 00ysI 134 26,8
CynbIH a3 601yl 16 3,2
MacanappIH Ko 00Tyl 10 2,0
Bapnbirel 500 100,0

AcTaHa KaJacbIHbIH APTHIKIIBLIBIFbI

AcTaHa KaJlaCbIHBIH
APTHIKITBLIBIFBI

Kayan canbl

% KaTbIHACKI

MeMJIeKeT OpPTAIBIFBIH/IA OPHAIACYBI 199 39,8
Y JIKEeH 5KOJI TOpanTapbIHBIH 0Oy 90 18,0
JKa3bIk xepJie OpHAIACYbI 77 15,4
Tapuxu epeKnienikTep 26 5,2

Teocasicu sxargaibl 108 21,6
Bapasirs 500 100,0

5 KecTe

6 KecTe

7 KecTe

8 kKecTe

AcraHa KanachIHBIH «Mapka Kajlay HMHJDKIHIH Mapka KYHIBUIBIFBIHA 9cepi cayaimHamara AcTaHa
KaJIaChIHbIH KaHJall KYHIBLIBIKTAPBIH Mapka Jel €CENTEHTIHI Typajibl CypakTap KOHBUIIBI JKOHE 3ePTTEY
KOPBITBIHIBICHI OOWBIHINA AITBIHFAH MAJIIMETTEP HETi31H/e KaIaHbIH TAHBIMAJIBUTBIFEI MEH TYPHU3M/II JaMBITy
apachIHJIa TiKeJel OalaHbIc 0ap eKeHIIr alKbIHAAMIb. ACTaHAHBIH UMHJ[KI MEH HETI3T1 epeKIIeTIKTepiHe
KATBICTHl «KATAHBIH MEMIICKET OPTAJBIFBIHA OPHANIACYBD», «TAPUXU EPEKIIEIIKTEP», «Te0casCH Karaaiy,
«TYPHCTIK KaJlay, «MOJEHH OPTABIKY, «’KaHa 3aMaHayH Kajay», «baiitepex», « 9KCIIO—opTanbiky, «Taburu
EPEKIIETIKTEPY», «KAYINCI3AiKY», «ACTaHa XaJIKbl KaJlaHBIH MapKara alfHalTyblHA JalbIH», «Ie0CAsICU KaFaai»
MOIIMETTEp HOTHXKECiHJIe ACTaHa KalachIHBIH MapKa KYHJIBUIBIKTaphl ©T€ JKOFapbl JETeH KOPBITHIHIBI
anpiHABl. AcTaHa KaJachlHBIH HMHDK Taifay OOWBIHINA KaJdaHBIH «IIOJl JKOHE IIeNedT aiMakka
KOHBICTAaHFaHBIHY JKOHE «KIIMMAThl KaTaJ» eKeHiH kepcereai (9—11 kecrenep).
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9 kKecTe

Kanaunbin a0cTpakTiji OeiiHeciHiH 31eMeHTTepi

KuaHaH.H.H aberpaxtini . Opramia Cranpapt
OCHHECIHIH AIEMEHTTEPI
Taza 3,5702 3,25-4.24
Kayinciz 3,7105 3,25-4.24
3amaHayu 3,8509 3,25-4.24
Jlambiran 3,8895 3,25-4.24
Typucrik 3,7719 3,25-4,24

Acmana Kanacelibly apmulKulblIbIKmMAapsl
AcTaHa KaJachlHBIH aPTBHIKIIBUIBIKTAPBl TaKbIPHIOBIHA COMKEC KYPri3ireH 3epTTey KOPBITHIHIBICHI
OOlBIHIIA TOMEHAET1ICH HOTHKENIEDP JIBIHBI.

10 kecTe

AcraHa KaJaCbIHbIH APThIKIIbUIBIKTAPbI

AcTaHa KaJTaChIHBIH Oprama Cramsapr

APTHIKUIBUIBIKTAPBI
TaOuru KOpIKTLIIr] 3,7962 4,24
Tapuxu epexmenikrepi 4,1509 4,24
I"eocasicu opHasIacysl 4,1509 4,24
JKeprinikTi TaMaK MOJICHUETI 3,8679 424
Jlemanpic OpeIHIAPHI 4,0702 4,24
I"eorpadusbIK JxaF albl 4,1132 4,24
JKa3bIK xepie opHaIacybl 4,0189 4,24
TypHUCTIK OpTaIBIKTAPHI 4,3774 4,24
DKOJIOTHSIJIBIK CaIlachl JKOFaPhI 3,9825 424

AcTaHa KanachIHBIH €H MaHbBI3 bl APTHIKIIBUIKTAPbI OHBIH TAOUFH KOPIKTLNIr, TAPUXH OaMIBIFbI, Kadara
TaChIMAaJIIayIbIH KapanaibIMIbLIBIFbI, T€OCAsICH KOHBICTaHY, )KEPrUIIKTI TaMaKTaHy MOJICHHUETI, JKePriIiKTi
TypJjiap MEH casxarTap, KaHa 3aMaHayH Kajia, KOpIIaraH OPTaHbIH Canachl, Ta3aJbIK, JKaKChl MYMKIHIIKTEp
6onbin cananansl. Kamamarsl skacell anaaap, YWITTHIK MapKTep, JEMAaJbIC OPBIHAAPHI, TYHI OMBIH-CAyBIK
OPBIHAAPHI, AEMANbIC TIEH agaMaap YIIiH XKaabl karmaai, Oaimansic HHOPAKYPHUTBIMBI, KONIK Camachl eH
JKOFapbI JICHrel1e OaranaHabl.

11 xecTe

AcTaHa KaJacbIHbIH KeMUIiJIiKTepi

AcTaHa KaJlaChIHBI
K [bIH Oprama Crannmapt
KEeMIITIKTEPi
e >xoHe MIOJIEUT aliMaKTa
K 2,0912 2,24
KOHBICTaHYbI
Karan knuMartka ue 6071ybl 2,1386 2,24

AcTaHa KaJachIHBIH KEMIMTIKTEepl OOMBIHINA JKYPTi3UIreH cayaTHaMalapAblH HOTHXKeNIepi OOMBIHIIA
KaTas KJIMMaThl MEH eI, INeJEHTTI allMaKTap/ia KOHbICTAHYBI.

Tanxwinay

AcraHa KaJlaChIH 3epTTey KOPBITBIHABICH OObIHIIA «Mapka Kajia» adctpaktim 10 OeliHeHIH inmiHaeri
€H MBIKTBICHI — KaJIaHBIH «3aMaHaym» XKOHE «JIaMbIFaH XKaHa aCTaHay, «KAYIICi3» KOHE «Ta3a Kajiay peTiHje
KaOBLIIaHYbI.

AcranaHblH «epekine Oenen—OeliHeci» (akToprnapbiHblH 0ipi Capblapka JanachlHIA STIMI3IiH JKaHa
ACTaHACBIH KAJBIITACTBIPY, MEMJICKETIMI3 [l HBIFAUTHIN, KOPKEHTETIH JKaHA MOJICHH JKOHE FBUIBIMU, CasiCH
JKOHE DKOHOMHKAJBIK ayKBIMJIBI OpPTAHBIH, AWHOBIHIBI JKOHE KYyaTThl OPTANBIKTBIH «Ka3ipri 3aMaHFbI
acTaHachblH» Kypy Oonbinm TaObutafpl. Typu3M YIIiH 3KOHOMHKAIBIK oHE JeMorpadusuiblk aneyeri Oap
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AcTaHa KaJachIHBIH KaJBINTACYbl KaH—KaKThl JaMy OoJamrarbiH adkbiHmaiael. 1998 xeuier FOHECKO
nekmaparusaceiaa Actana «bedOiTHIiik Kamackl» peTiHAe TaHBICTHIPBUIBIN, MENalbMEH MapanaTTajiibl.
Bpasunmusana eTkeH OneMm deMmuoHATHIHAA AcTaHa oneMHIH 12 Kamackl apachblHIa €H JKOFapbl aTakka He
O0oampl. 1998 kbpuibl AcTaHa OYKUT oJeMIIK €pPKIH HSKOHOMHUKAIBIK alMaKTapbIHBIH XaJbIKapaslbIK
KaybIMJIACTBIFBIHBIH ~ MyIIeci Oonmapl, AcTaHajga XajblKapalblK CHMIIO3UYMIAp MEH KOHTpecTep
YUBIMIACTRIPBUIIBL. AcTaHa Oenriii xanoH cayneriici Kumo KypokaBaHbIH «eMip Cypy IPHHITUTI 5K00achl
OOWBIHIIIA CaJbIHIBL. ACTaHaga XajbIKapaJblK MAapKETUHI JKYMBICTAPbIH YHBIMIACTBIPY HOTHIKECIHJIE
IICTEIIK TYPUCTEP CaHBIH VIFAWTTHL. ACTaHa KYPBUIBICBIHA TIKEJICH IIETENIIIK MHBECTOPJIAPAbI TapTThI.
AcTaHaHBIH MaHBI3/IBl OHEPKACIIITIK QJIEYEeTiH apTTHIP/ABI, OMBIH-CAYBIK OPBIHIAPHI MEH QIIEMJIK JeHTeleri
TYpHU3M HBICAHIAPBIHBIH OOJTybl — KaJIAHBIH €pEeKIlle UMH/DKIHIH KaJbIITaCybIHA 9CEP €TTi.

EnopnanblH MMUDKIH KaTBINTACTRIPY OaFbITHIHIAFBI 3ePTTEY MEH 3ePTTEYIIH TaJljaybl KaJaHbIH Oipereit
JKOHE epeKIlle dIIEMEHTTepiHe he eKeH/IriH KepceTei. «ACTaHa UMHUIDKIHIH dJeMeHTTepl KajdaHblH «Mapka
KaJiay OOy YIIiH KETKUTIKTI Me?» JIeTeH e€H MaHbI3Ibl CYpaFbl OOMBIHINA JKYPri3iireH cayamrHama OOHBIHIIIA
«eJIJIIH TapUXH, SKOHOMHUKAIIBIK, CAsICH KOHE MOJICHH OPTAJIbIFbI, 3aMaHayH Kajla» JIeT'eH KOPBIThIH/IbIFa KeJe/ 1.
Cayannama OolibiHIIa KazakcTaH XanKbIHBIH jkayaOblHaH AcTaHaHbIH «Mapka Kajara» aiHaly oleyeTi
YKOFapbl eKEH/IITH alKbIHAAIbl. ACTaHa KalachIHBIH « Mapka Kainay oJIeyeTi CasiCH TYPaKThUIBIK, KayillCi3/IiK,
OHEPKACIM, Tapux, MOJCHHET, cayAa, SKOHOMHKA >XoHe Typu3M OoibIl TadObuianbl. Kama «mapka kKama»
OpEeHIMHTI YIIIH CBIPTKbI KEJIYIIJIEp MEH MHBECTOPJIAP YIIIH KepeMeT epeKIieikrep 0oysl kepek. OchiFaH
0aiiIaHBICTBI, AJIJIBIMEH JKOFAPBI QJICYETT] JIEN CaHaJaThIH callaiapFa WHBECTHIIMS CATy KEePEeK, COJ CajaHbl
KOPCETIIl, COJl cananap bl TUIMAI TYpHe ajfa XKbUDKBITHIN, COHbIHIA KaWTapbIMJIbl OaKpUIay jKOHE Oaraiay
KaKerT.

AcraHa KaJachIHBIH KOPIKTI JKepiiepiH naiiagana OThIPHII, XKacalaThlH ACTaHa KaJIAChIHBIH UMUJDKIHE
EnopnaneiH xaHa wMopTeOeci jKoHE KalaHBIH Ka3ipri 3aMaHfbl KeNOeTi, OHBIH TapUXH OalIIbIFbI,
WHOPPAKYPhUIBIMBL JKOHE Teocasich JKarnaiibl, reorpadusuiblK SKarmaibl, TYypu3MIi JaMbITy, AKMOIa—
KapaeTken eHIpiHIH €XKeJIl eCKEPTKIIITEPI, apXEeONOTUsIbIK Ka30a jKyMbICTaphl, ¥JIbI Jajaga exXelri emiH
0aii, acKepu—KeKe ToKipuOeciHe HEeTi3/eNreH e3apa YHIECTIpUIreH, KYpbUIbIC MOIGHUETI Oap Kajla TapuXbl,
Ecin e3eHiHiH jkaFachlHAa OpHAIACybl, ¥Jbl JKiOeK JKOJIbIHIA OpHATACKaH CTPATETHIBIK MaHbI3bI 0ap Kalia
MapTeOeciHiH 00ybl MaHbBI3 bl AP THIKIIBUIBIKTAp OCPLIIi.

Kopuvimuinowt

OneMaiK engepAiH Taxipudeci OoibIiHIIA Oip MEMIIEKETTIK JeHIeHaeri KaJlaHbIH MapKaFra allHaybl YLIiH
KbUTbIHA KemiHae 5—10 MIUITHOH TypHCT Kellyl Kepek, al QJIeMIIK IeHTeWIeri KaJaHbl MapKajay YIIiH
(mpIcansl, [TapmwkMeH caJbICTHIpFaHaa) KeUIbIHA KeMinae 20—30 MIIIHOH afgaM Kenyi KaxkeT. byn nereHimis,
enje HeMece OYKiJ anmeMae Ci3[iH KaIaHbI3AbIH aTaybl COHIIANBIKTE KepeMeT OonFaHbIMEeH KallaHbl «Mapka
Kayia» JIell arayfa, JkapHamayiayFra eIIKaIllaH MYMKiH eMmec aereH ce3. Ctparer CaiiMoH AHXONBT: «minmi
Kiwkenmail ayviioapoa oa onap mypaisi as diiemin adamoapowviy ko3 anobiHoa mapka betineci 6ap. byn ke3-
Keneen mypoezi MapKacwl H#CoK el O0Lybl MYMKIH, OIpaK OHbIY amblH ewKin ecmimezeH en». JlereHMeH apoip
engi MeKeHHIH epeKIIeNiKTepi MapKaHbH KajlbIITaCyblHA MYMKIHIOIK KaJbIITACTBIPATBIH TYpPU3MHIH
JIaMyBIMEH ©TE THIFBI3 OaliIaHBICTHI €KEHIIT1H aWKBIHIAN L.

OcblfaH opail KaJaHbIH MapKachl €H aJJbIMEH KaJaHBIH TapTHIMABUIBIFBIH apTTHIPYFa, OHBIH TapHXH
JKOHE TYPHUCTIK KOPIKTi XKepJIepiH IaMBITYFa, JKePriTiKTi eHIMAep MeH KbI3METTEP/I JKapusjayFa OarbITTalFaH
KYMBICTBI KaMTUIbl. OChIFaH OailyIaHBICTHI KaJIaHBIH ©MIp CYPY calachl Ja e3repeli, KalaHbl CTPaTerusuIbIK
JKOCHapJiay apKbUIbl MapKa UIMUIDKI 1€ KaJIbIIITacabl.

1999 xputel FOHECKO-HBIH «OneM Kajlacel» aTarblH ajdfaH AcTaHa Kajachl oJeMIErl €H aKbLIIbI,
3aMaHay® KajanapaslH Oipi peTiHme EypasusHbIH MoJIeHH, FRUTBIMHU, OHEPKICINTI, TYPHU3M JaMbIFaH €peKIIe
yarire ToH KanmaHbelH Oipide adHammpl. 2010 xwmier eTkeH Sammit OBSE, OKCITO-2017 xambikapaibik
KepMeci AcTaHa KaJlachIHBIH MapKa MMUJIXKiH KB TACTBIPATHIH MAaHBI3BI ic mapanap 00abl. XanblKapablK
KOpMeJIeri JHEPreTHKalbIK HapbIKTapAblH kahanmanysl Kazakcrtan PecnyOnukachiHbIH — ¥ ATTBHIK
xeTictikTepiHiy 0ipi 6ombm TabbmIamel. DKCIIO-2017 xepmecin coTTi eTkizyli KazakcTaHmarbl TypHCTIK
CEKTOPJBIH JaMybIHa acep eTTi. TypornepaTopiaapabiH KbI3METTEpiHE CYpaHbIC €Ki ecere )KYBIK CTi. AcTaHaa
YKYMBIC OpBIHIIAPBIHBIH caHbl 10 %—Fa apTThl, an OroKeTi KbI3MET KopceTy calachbliHaH 1,2 ecere apTThI.

2017 xwurel 1 kanTapaan 6acran Kaszakcran 45 enge (Eypona, Asust skoHe AMeprKa) BU3aHBIH KYIIIH
oW eI, anr 48 enre Bu3a Oepy pocimi oHainmaTeuinbl. COHFBI yakbITTa ACTaHa KajdacblHa KeNeTiH TypucTep
canbl apTein keneai. 2018 xputFsl mingene Kazakcran acranacel Actanana JKiGek »Kouibl enepi MapiepiHiH
tdhopymeiana Kazakcran PecnyOnukachbHBIH JKaHa TYpPUCTIK TOMOHWUMIEP! >KapHsUIaHABI, OHIA SIEMJIK
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TYpU3MIe apHAIFaH TYPUCTIK TapTHIMIBUIBIK OOBEeKTUIepi yChIHBUIABL. Dopymra 60-TaH actam enfcH 2
MBIHHaH acTaM KaThICyIibl, OoHBIH imiHAe JKibek sxombl enmepineH 70 map, 30 kemOacmibl, OyKin omem
ooipiama 200 ipi cayga mamaramapbl MEH KOIMYITTHl KOMITaHWsap, 150—meH acrtaM ImeTenik
OasHIaMamibulap MeH Mojeparopyap KatbicTel. @Dopym aschiHAa Eypasusiblk  9KOHOMHUKAIBIK
BIHTBIMAKTaCThIK ~ YHBIMBIHBIH ~bac  xatmbicel  Bmamumup  IluckypeB — «XamblKapanblK — TYpPUCTIK
TapTBIMABUIBIKTHI JKQHE TYPAaKThl Typu3MIl AaMbiTy KoMuTeTiHiH» aThiHaH AcTaHa KalachIHBIH SKiMiHE
AcTaHaHBIH €H MaHbBI3/Ibl XKOHE TaHbUIFaH Oenrinieci «ActaHa — BaliTepexy MyHapachbIHBIH epeKIlie TYPUCTIK
TapTHIMABUILIK 00BEKTIJICPIHIH IYHUEXKY3UTIK Ti3iMiHE HT13UITeHIH pacTaiiThIH XaJIbIKapabIK CepTH(QUKATTHL
yeoeiHapl. CoHali-aK, epeKile TYPHCTIK TapThIMIBUIBIFEl 0ap HBICAHIAP/BIH QJIEMIIK Ti3iMIe eHTi3UITeHiH
pactaitteiH  ceptudukar AcraHamarbl «Hyp Acrana» oprameik wemritiHe TaObic erimmi. Ilerenmik
TYpHUCTEp/IiH >KapThicbiHaH acTambl (51 %) Acrtanara ickepiik camapiap ymiiH keneni. KazakcTaHHBIH
TypHCTiK canacbiHblH 2017 xbU1Fb! eH xoraprbl kepceTkim DKCIIO-meH GaitnaHbIcThl 60

Craructukanslk capanramara coiikec 2017 >xpuibl AcTaHaga TYpPFBIH YHIre KbI3MET KOPCETETiH
Kenyuriiep canbl 35 %-ra 990 MbIH ajlamMFa IeiiH, ChIPTTaH Kenyiiaep Typusmi 18,3 % —ra (7,7 MitH agamra
neiiin), imki typusm 20,2 % — ra (5,56 MiiH anamra Jeiiin) ecTi.

AcTaHa — eniMi3[iH Typu3M TYPFBICBIHAH JaMblFaH, Mapka UMHJDKI ¢ KaJIBINTAaCKaH 3aMaHyd Kana.
AcTaHa KaJIJaChIHBIH MapKachl TYPUCTIK MYMKIHIIKTED IICHOSPIHAC alKbIHIaIa Ibl.
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J.A. CagpikoBa

®opMupoBaHHEe HMHIKA «TOPOI-MAPKA» MOCPEACTBOM
Pa3BUTHUS TYPUCTHYECKOTO MOTEHI[AAIA TOPOAA ACTAHBI

B rnobGanm3npoBaHHOM MHpe Pa3BUBAETCsl KOHKYPEHIHS HE TOJIBKO MEXKTy CTpaHaMH M KOMIIAHHMSAMU, HO U
MEX/ly TOpOJIlaMU ¥ 3KOHOMUYECKUMH PETHOHAaMHU. MapKeTHHT, SBISIOMUICS OJHAM U3 BaXKHBIX 3JIEMEHTOB
KOHKYPEHIIMH, Ba)KEH HE TOJBKO C TOYKH 3PEHUS MEXKIYHapOJHOTO TypH3Ma, MPUBJICYEHHS HHOCTPAHHBIX
WHBECTOPOB, a TakXKe JJIsl TOCY1apCTBa, B IIEJIOM, HO U JJIsl Cy0O’KOHOMUYECKUX PETHOHOB, TaK HAa3bIBAEMBIX
«MecT». B nocnenHue ro/pl MOHITHE O BCE BO3pPACTArOIIeM OpEHANHTe U MapKe ropojia MPEBPaIlaeTcs B OJHY
U3 BaXKHBIX TeM, IPUHATBIX HAa MEXKIyHapOIHOM ypoBHe. Hapsny ¢ koHuenuen «ropoa-mMapka, BOSHHKIIETO
U3 HUAEPIAHJCKOTO s3blKa KaK «MECTHBIH OpEHAMHI», «MECTHBIH MapKEeTHHT» «MECTHbIE MHPOIAXKN»,
JIEMOHCTPHPYET BBICOKHI ypoBeHb BiusiHus crocoda «Brand City». Ha camom fere, Kax[plii rOpoj sBIseTCs
CBOCOOpa3HBIM OpEeHIOM, OTIMYAIOIINMCS CBOUMH TeorpadMYecKMMH OCOOSHHOCTSMH, IPOIYKIHEH,
PEKpearMOHHBIMU PECypCaMH, IPaJOCTPOUTENILHBIM IIIIAHOM WJIM UCTOPHYECKHMH LEHHOCTSAMH. Y KaXJO0TO
ropo/ia Ha 3eMJIe €CTh CBOU 0cOOeHHOCTH 1 oy, OJTHAKO KaXbli OpeH I He IMeeT OJIMHAKOBOTO 3HAUCHHUS
Jutst ropozoB. [Ipu3HaHue TOCTHKEHHS TOPOJOM YPOBHS «TOPOIa-MapKi» CBSI3aHO C IIPU3HAHUEM JOCTIXEHHUN
crpansl. CTaHOBIEHHE TOpOJAA «MapKOW» TaKKe BAXHO M JUII KOHKYPEHTOCIIOCOOHOCTH CTPaHBI B
TypHCTHYeCKOM IutaHe. Ka3zaxcran B macimTabe BCEro MUpa SIBISAETCS CTPAHOH C BBICOKHM TypPHCTHYECKHM
MOTEeHIManoM. B Hamreil ctpane MHOTO TOPOJOB, NMEIOIINX CBOM HCTOPUYECKNE U PHPOAHBIE OCOOCHHOCTH.
Omnpenenenne 0cCOOEHHOCTENH ACTaHBI KaKk OHOTO M3 HOBBIX M IPOPBIBHBEIX TopooB Kazaxcrana — «ropoaom-
MapKoOi» CTaHeT OCHOBOIT JJIsI IPIMEHEHHUS B KaueCcTBE MOJENH VIS IPYTHX TOPOIOB CTpaHbL. B To ke Bpems,
Kak ¥ M3BECTHBIE OpEHIOBBIE TOPOAA MHOTHX KPYIHBIX CTPaH, OH MPOKJIAIbIBACT IyTh IS MPOJBHKEHHS
Ka3aXCTAHCKMX T'OPOJIOB B MUPE MOCPECTBOM OpEeHINHTA.

Knrouesvie cnosa: ACTaHa, «ropoa-mapka», rocy1apCTBo, TYpu3m, SKOHOMHKA, UMUK, pEKpCallUOHHAas 30Ha.
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Development of tourism through the formation
of the image of Astana (Nur-Sultan) as a “brand city”

In a global world, competition has developed not only between countries and companies, but also between
cities and economic regions. Marketing, which is one of the most important elements of competition, is signif-
icant not only for the country’s Reputation, Economy, International Tourism, gaining the honor of attracting
foreign investors, but also for the state as a whole, as well as for sub-economic regions called “local lands”. In
recent years, the growing branding of the city and the brand the concept of the city has become one of the
paramount topics accepted internationally. Alongside the concept of the “brand city” originating from the Dutch
language, local branding, local marketing and local sales demonstrate a high level of influence of the “brand
city”. In fact, each city is a brand that stands out for its geographical features, products, recreational resources,
urban planning, or historical values. Each city on earth has its characteristics and differences. However, not all
brands have the same value for cities. The recognition of the achievements of the city “branding” is related to
the recognition of the achievements of the region and the state. Being a “brand city” is also considerable for the
competitiveness of state tourism. Kazakhstan is one of the countries with the highest tourist potential at the
world level. There are many cities in the country that have natural and historical features. The identification of
the features of one of the new and dynamic cities of Kazakhstan — Astana (Nur-Sultan) as a “brand city” —
will be the basis for applying it as a model for other cities of the state. At the same time, branding of cities of
Kazakhstan, as well as well-known brand cities of many major countries, paves the way for the promotion in
the world.

Keywords: Astana, brand city, state, tourism, economy, image, recreation area.
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Use of the Earth Remote Sensing Data to assess the state of recreational forests
in the Kokshetau National Park

Currently, modern satellite systems are increasingly used in various areas of studying natural resources and the
dynamics of natural phenomena, and in carrying out an ecological assessment of the state of the environment.
At the same time, remote sensing data provide greater visibility, data acquisition in dynamics, high speed of
image acquisition, and transmission. The article presents the results of spatio-temporal changes in the vegeta-
tion biomass of the Kokshetau National Park based on the calculation and analysis of the vegetation index.
Based on the analysis of the NDVI values, the tendencies of changes in phytomass were estimated and corre-
lations with the main climatic characteristics of the territory for the studied period were revealed. For the re-
search, we used Landsat satellite images and geoinformation mapping in the ArcGIS software package. In
general, there is a negative trend in the values of the indices for the forests of all functional zones over a 10-year
period. For the preservation and further renewal of forests, the National Park of Kokshetau needs to carry out
a number of regulatory measures.

Keywords: National Park, NDVI, ArcMap, assessment, forests, forest fires, space images, vegetation indices.

Introduction

Forests are an important recreational resource for the national parks of the steppe zone of Kazakhstan.
Among the positive functions of forests, it is especially worth noting their medicinal and restorative properties,
which have a beneficial effect on the human condition. The forests of the national parks are intended for use
in nature conservation, local history, scientific and cultural purposes, and for regulated tourism.

The forests of the mountainous areas of the natural park are relict — this is the main value and attractive-
ness of the park, therefore, much attention is paid to their current state (Fig. 1). The main coniferous species
are Scots pine (Pinus sylvéstris), occupying the foothills, slopes, and tops of low hills and ridges. The admix-
ture contains downy birch (Bérula pubéscens), drooping birch (Bétula péndula), and aspen (Populus trémula).
Pure birch and aspen forests grow in lowland, along the banks of rivers and lakes [1].

Figure 1. Mountain-forest landscapes of the Kokshetau National Park

Kokshetau National Park is located in the southern steppe zone. A significant part of its territory is used
for arable land and pastures. Forests cover limited areas. Therefore, in 2017, about 50,000 people visited the
Kokshetau National Park for tourist and recreational purposes. This flow will likely increase in the future.
Therefore, the problem of preserving and renewing relict forests on the territory of Kokshetau National Park
is urgent.
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The aim of this study is to assess the condition of the forests of Kokshetau National Park.

Effective work of national parks is largely determined by the correct zoning of the territory. The territory
of the national park is divided into sections where different modes of protection, recreational use, as well as
various works are conducted. Each functional zone has its own spatial and temporal management regulations,
in which activities carried out that, aimed at fulfilling the assigned tasks for the entire national park. Each
functional area has its boundaries. The following functional zones are distinguished within the boundaries of
the national parks: reserved regime, ecological stabilization, limited economic activity, tourism and recrea-
tional activities.

We assessed the state of recreational forests within three zones: reserved regime, ecological stabilization,
tourism and recreational activities. We did not include the forests of the zone of limited economic activity in
the research, since in this zone the forests perform a different function. The state of vegetation largely depends
on the content in plant cells’ photosynthetic pigments and moisture. Today, it is rather difficult to determine
the absolute values of these indicators using remote sensing methods, but we can use relative indicators of
vegetation status based on spectral vegetation indices. This method makes it possible not only to carry out
large-scale monitoring and assessment of landscapes through the spectral characteristics of the surface, but
also to carry out a retrospective analysis of changes in the state of vegetation. It can also be used to assess the
dynamics of changes in vegetation cover.

Experimental

The conditions of forests are often assessed by biomass productivity. To obtain this indicator, we calcu-
lated the normalized difference vegetation index for 2010-2019. This index can be used to judge the develop-
ment of the green mass of plants during the growing season. More developed vegetation has high NDVI values;
less developed vegetation has low NDVI values [2, 3]. The selection of satellite images was carried out on the
official website of the US Geological Survey, taking into account the research period, minimum cloud cover
and the growing season [4]. We used satellites images from Landsat 5, 7, 8 obtained in July—August from 2010
to 2019 to analyze changes in forest productivity. The calculations of the values were carried out in the
ArcMap10.3 software package and using the Excel program.

The first step was to calculate the NDVI index values for each image using the Raster Calculator tool.
The index was calculated according to formula (1):

Npy7 — MR Red

= 1

NIR + Red M
where NIR — reflection in the near-infrared spectrum, Red — reflection in the red range of the spectrum [5, 6].
Figure 2 shows the change in the state of vegetation cover for 2010 and 2019.

2019

Figure 2. Change in the state of vegetation in 2010 and 2019

Further, within the boundaries of each functional zone of the Kokshetau National Park, the average values
of the NDVI index was calculated using the ArcMap spatial analysis toolkit.
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The calculated average NDVI values for each functional area for assessing the state of forest cover are
presented in the form of a line diagram.

Results and Discussion

The graphs reflecting the changes in the NDVI values of forests of various functional zones over ten years
have approximately the same course (Fig/ 3). The highest index values are for the forests of the reserved
regime, the average values are for the forests of the zone of tourism and recreational activities, the lowest
values are for the forests of the zone of household stabilization.

0,5
0.45 o tourism and recreational
activities zone
8
= ==@== reserved regime zone
= 04
= =@== ccological stabilization
2 zone
0,35
0,3

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Figure 3. Graph of changes in NDVI values of forests of functional zones depending on the year

In 2010, the NDVI values for the forests of all functional zones were at their maximum. Further, there
was a gradual decline in indicators until 2013, which turned into a sharp decline in 2014. In the next two years,
the value of the indices indicated a slight rise, and then a second sharp decline in 2017. Since 2017, we have
noted a rapid increase in the NDVI values of forests of all functional zones, but it should be noted that in 2019,
these values remain below the level of 2010. Thus, in general, there is a negative trend in the values of indices
for forests of all functional zones over a 10-year period.

As known, the decline in the NDVI index may be related to climatic conditions [7]. High air temperature
combined with low precipitation can cause drought, worsening the condition of vegetation. Thus, to determine
the reasons for the decline in the index, we analyzed the temperature and precipitation trends over the period
under study. We calculated the average air temperatures and average precipitation for the summer periods
2010-2019 (Fig. 4).
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Figure 4. Average change of air temperatures and precipitation during the summer months
in NP Kokshetau, 2010-2019
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Analysis of the graphs illustrates that in the years with the lowest NDVI values (2014 and 2017), the
average monthly air temperature, as well as the average monthly precipitation, were not minimal. Thus, we
cannot associate low NDVI values with low values of average monthly air temperature and average monthly
precipitation. Since we did not find a relationship between the fall in NDVI values and climatic indicators, we
analyzed other factors. We classified forest fires as such factors. Forest fires can have a profound effect on the
health of forests because they spread during the summer fire-hazardous period [8]. Therefore, we analyzed the
number and area of fires in the forests of the national park from 2014 to 2018 (Tab. 1).

Table 1

The number and area of fires in the forests of the Kokshetau National Park since 2014 to 2018

2014 2015 2016 2017 2018 Total:
Branch names quantity / quantity / quantity / quantity / quantity / quantity /
hectare hectare hectare hectare hectare hectare
Airtau - 1/0,01 - - 2/0,08 3/0,09
Arykbalyk - - - 2/1,3 1/0,62 3/1,92
Shalkar 4/4,68 1/0,12 - 2/3,2 1/0,3 8/8,3
Zerenda branch 4/0,39 4/0,07 2/0,48 - 1/0,6 11/1,54
Ormandy—Bulak - - - - 1/0,07 1/0,07
Total: 8/5,07 6/0,2 2/0,48 4/4,5 6/1,67 26/11,92

Analysis of the table shows that in 2014 and 2017, fires covered a significant area of the national park.
The main cause of fires is non-observance of fire safety rules in forests. Thus, it can be stated that the decline
in the NDVI index values in all functional zones is associated with forest fires.

Conclusions

Analysis of the dynamics of forest productivity using the NDVI index for 2010-2019 showed that the
highest values of the index are for forests of the protected regime, the minimum values are for forests in the
zone of ecological stabilization. It was found that two sharp drops in the NDVI index values in 2014 and 2017
for the forests of all the zones under consideration are associated not with climatic conditions, but with fires.
In general, there is a noticeable downward trend in productivity for forests of all functional zones.

Analysis of the state of forests in terms of biomass productivity showed that in order to preserve and
further regenerate forests, the Kokshetau National Park needs to carry out a number of regulatory measures.
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Kekmeray yITTBIK NapKiHiH peKpealusiyibIK OPMAHIAPbIHbIH
JKarJaiblH 0arajiay YIIiH KAIIBIKTBIKTAH 30HATAY AepPeKTePiH nmaiaanany

Kasipri ke3ne 3amaHayd CIYTHHUKTIK OKyiienep TaOWFH pecypctap MeH TaOMFaT KyOBUIBICTapbIHBIH
JIMHAMHKACBIH 3€PTTEYiH op TYPJIi cajanapblHa, COHIal-aK KOpIIaFaH OPTaHbIH jKali—KYHiHEe 9KOIOTHSIIBIK
Oara Oepy ke3iHze kedipek KonnaHpuryna. COHbIMEH Oipre KamlbIKTHIKTaH 30HATAY AepPEKTepi YIKEeH KOpiHy/Ii,
JMHAMHKAJIBIK JePEKTEpAl )UHAY/IBI, CYPETTEPIi aly MeH OepyIiH )KOFapbl )KbUIIAM/IbIFbIH KAMTaMacChI3 €Te/I.
Maxanana Kekureray YITTHIK HapKiHiH peKpealsuIblK OpMaHIapbIHBIH JKarnaiibiH Garamay yumin JKepai
KAIIBIKTBIKTAH 30HATAY JepeKTepiH Maiiagany HOTHKeNepl KenTipiareH. by MaceneHi miemnry yIiH eciMIik
JKaMBUIFBICBIHBIH CaHJIBIK OarajapblH KOJIaHa OTHIPHII, CIIEKTPIIIK MAJIIMETTep/i OHJeY d/1iCi TAHAAIBI, SFHU
ocIMIIKTEepIiH HopMaiaHFaH aiiblpmambliblFbl uHAEKCT (NDVI). 3eprrey ymiin Landsat crnyTHHKTIK
KecKiHepiH xoHe ArcGIS Oarmapnamainbik KeIIeHIHETi reoaKnapaTThlK KapTajap KolgaHburaH. Tyractai
anranna, 10 XKbUIIBIK Ke3eH imiHge 0apiblK GpyHKIMOHAIIB! aliMaKTapAblH OpMaHAaphl YIIH KepCceTKimTep
MOHiHJE Tepic TeHaeHIms Oaiikanaasl. OpMaHAapIbl cakTay JKoHE OJaH opi KalmblHa KenTipy yiiH Kekmeray
YITTHIK casiOarsl OipKaTap peTTeymni mrapaiapabl KaObUiIaybl Kepek.

Kinm cesoep: yntTeIK mapk, NDVI, ArcMap, Oaramay, opMaHmap, ajla epTTepi, )KEPCEPIKTIK CyperTep,
OCIMJIIKTEp WHJICKCI.

K.A. Myp3aryinosa, T.B. Kapuayxosa, 1.b. ®axpynenoBa, P.M. Tazutaunosa

Hcnosib30BaHMe TAHHBIX JUCTAHIUOHHOTO 30HAUPOBAHUA 3eMJIU /IS OIl€HKH
COCTOSIHUS peKpealuOHHbIX JecoB KoKkieTaycKkoro HAauMmoHaJALHOI0 MapKa

B craTtbe mpencraBieHsl pe3yabTaThl JUCTAHIUOHHOIO 30HIUPOBAaHMS 3€MIIU, UCIIOJIBL30BAHHBIEC IIPU OLICHKE
necoB HammonamsHoro mapka Kokmeray. s pemenus 3Toi 3amaun ObUT BHIOpaH MeTO] 0OpabOTKH CIIeK-
TPaNbHBIX JAHHBIX C HCHOJIB30BaHHEM KOINYECTBCHHBIX OIIEHOK PACTUTENHFHOTO IIOKPOBA — HOPMHUPOBAHHEIH
Pa3HOCTHBIN BereTallMOHHEIH HHEKC. KpoMe Toro, MpIMEeHSIIINCEH CITy THUKOBBIE CHUMKH Landsat v reonrdop-
MallMOHHBIE KapThl B IporpaMMHoM mnakete ArcGIS. B nienom, 3aMeTHa oTpulaTenabHas JUHAMUKA 3HaUeHUI
noKasareliel 1o jiecaM BceX (YHKIMOHAJIBHBIX 30H 3a 10-neTHuii nepuoa. s coxpaHeHus ¥ JaibHeitnero
BOCCTaHOBJIEHUsI 1ecoB KokIeTayckoMy HallMOHATbHOMY MapKy PEKOMEH0BAHO IPOBECTH P PETYIISALUOH-
HBIX MEPONPUATHI.

Kniouesvie cnosa: HaMOHATBHBIA TapK, HOPMUPOBAHHBIN Pa3HOCTHBIN BereTanoHHEBI wHACKC (NDVI),
ArcMap, orieHKa, Jieca, JISCHBIE ITOXKapbl, KOCMUYECKHEe CHIMKH, TeONH(OPMAIIMOHHEIE KapTHI.
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ATMochepanbIK KaybIH-IIANIBIH MUHEPATU3AUUSACHIHBIH
Ka3akcran Treppuropusicbl 00ibIHIIA 0aKbLIAHFAH 63repici

Maxkanana  KaszakcraH  PecnyOiuKachlHBIH —~ TEpPHUTOPUSCHIHIAA  atMoc(epanblk — KaybIH-IIAIIBIH
MUHEPaIH3alUsACHH 3epTTEYIiH HEri3ri HOTWKenepi KenripinreH. bipkatap kemnmep aiimarbiHIa >KaybIH-
IIANTBIH MUHEPAIM3AUUSACHIHBIH KYPT TOMCH/CYl MEH JKOFapblIay TEHACHIMACH! 0ap €KeHAIr aHBIKTaJIbl.
JKaybIH-IIalIbIH MHHEPANTU3ALMACHIHBIH CTATHCTUKAIBIK MaHbI3Abl ocy TpeHai Ilankap kem (Akrebe
00bIckl), MapKkakeJ KeJli MaHbIHAApbIHIA OaKbUIaHCa, TOMEHICY TpeHi bankam (Gateic Oeiri), bumiken,
Yiiken [la6akrsl, Kimri [Ilabakrsl sxone Bypabaii kesiaepi aymarbiHaa aHbIKTanabl. JKayblH-IIAIIBIH XKep YCTi
JKQHE JKep acThl CyJapblHBIH Maiiaa OonyblHBIH Herisri QakTopel Oomein  TaObuTagpl. Kazakcran
TEPPUTOPHACHIHBIH, ayMarblHBIH YJKEHJIriHE, OporpadMsiblK >KoHEe KIMMATTBIK JKaFialiblHa OailylaHBICTHI
TEPPUTOPUS ayMarbIH/Ia JKaybIH-IIANIBIHHBIH OPKEJKi Tapaiybl OakpuIaHaabl. EmiMi3miH endyip Oediri, Tayisl
aliMakTap[pl KocmaraHga, arMoc(epaliblK IKaybIH-IIANIBIHHBIH —TAlIIBUIBIFBIH  ce3iHyge. [eoXumus
FBUIBIMBIHIA aTMOC(epalblK JKaybIH-LIAIIBIH XUMUSUIBIK KYpPaMblH 3epTTey aTMocdepa—xkep OeTi—TeHi3
apachIHIAFbI TY3/IBIK aJIMacyAbl CUIIATTal/Ibl. JIYHHEKY31TIK METEOpOIOTrusIbIK yitbiM (JIMY) Garnapiamacs!
GolibIHIIA JKaybIH—IIALIbIH ChIHAMAChIHAH: aHUOHJAP — CyJibdaTTap, XJIOpUATEp, HUTPATTAP; KATHOHAAp —
aMMOHMM, HATpPUM, KaJuM, KaJdblMi, MarHuil; ayslp MeTajAap — KOPFacblH, MBbIC, KaJMHMH, MBIIIbSK,
KBILIKBUIIBIK JKSHE YJIECTI 3JIEKTPOTKI3TILITIK aHBIKTanagbl. ATMoc(hepanblK jKayblH-IIAIIBIH XHUMHUSIIBIK
KYPaMbIH/IaFbI 9PTYPIli KOcHanapis! Olly arpOXUMHKTED, THAPOXUMHKTED, THAPOre0IorTap MEH FreOXUMUKTEP
YIIiH TaOWFH YKOHE JKEp YCTI CyJaphiH, TONBIPAKTHIH OCTKi KaOaThIH 3ePTTEY, AIIBIH aly IapalapbiH KYPrizy
YLIiH, COHJaii—aK, CaHUTapJIbIK-THIHCHATBIK MaKcaTTapFa, OHIIPICTIK ayaHiaparsl aya JacTaHy JeHIreHiH
QHBIKTAY YIIIHJE 6Te MaHbI3/bL.

Kinm 6'63()6]72 aTMOC(i)epaJ'II:IK JKayblH IHalllblH, WOH CyMMacChbl, TPEHA, K©J, CblHaMa, CTAaTHUCTUKAJIbIK
MaHBI3ABUIBIK, THAPOXUMMUSA, THAPOJIOTUA.

Kipicne

JKaywia-manieia sxep OeTine sxaHOBIp, Kap, OypIak, MIBIK XKoHe KplIay TypiHme Tycemi. Omap ayagarbl
KOH/ICHCALlMsUIaHFaH cy OybIH Oiaipeni. ATMOC(epalblK Cy XUMUSUIBIK TYPFBIIAaH HaIIap 3epTTENCH.

ATMochepabIK  JKaybIH-IMAIIBIHHBIH =~ XUMISUTBIK  Kypambl OYIIT Ty3uleTiH atMmocdepa KabaThl
JACTAaHYBIHBIH MHTETPANIBJII CHITATTaMachl OOJBIT TaObUTAIbl. ATMOC(hEpanblK JKaybIH—IIAIIBIH ChIHAMACHI
ayBUIABIK JKEpHeri METEOpOJOTHJIBIK CTaHLUsIapAa [a, KajalblK alMaKTarbl HeMece ©HEpPKOCINTIK
ayJaHgapAa OpHAJACKaH CTaHIMsUIapAa Aa ajblHaAbl. AYBUIABIK J>KepiiepAeri >KaybIH—IIallblH CHIHAMACHI
aJBIHATHIH cTaHIMsIap kemici JIMY armocdepa nmacTaHybIHBIH (OHABIK OaKbplIay CTaHIMSUTApBIHA Kipei.
JKaybIH—IIamsIH CHIHAMACKHIH aly1a ChiHaMara 0erjie 3aTTaplblH TYCYiH OonasipMay Kepek. ATMochepaHbiH
(OHIBIK TacTaHy MOHUTOPUHTI OaKpLIay JKyieci MUHUMANb JIacTanFaH (0a3aiblK CTaHIU) aylaHIapaarbl
METEOCTAaHUIIApa KoHE aJaMHBIH IIapyamlbUIBIK opeKeTi OeliceHIi OOJIaThIH aymaHaapaa >KYpri3iuremi.
SIFHM, amaM mapyambUTBIFEIHBIH OpeKeTi OenceHai O0IFaH CaifblH KOpIIaraH OpTara TYCETiH 3KOJOTHSIIBIK
KYKTEMEHIH apTybl HEMece KeMyi e3repicke YIIblpaybl MyMKiH. Tanaay yIiH >KaybIH—IIAIIbIHHBIH aJIFaIiKbl
€H JIJaCTaHFaH OeJIIriH alTy KaXKeT, COJI ce0enTi MeTeOCTAHIHSIIAP TOYIIIKTIK JKYMBIC TOPTIOIHIE )KYMBIC Kacaybl
MaHp3Ibl. ChIHaAMaHBl aBTOMATTHI TYPJE alyla KYPBUIFBl KaKMaKThl jKAaybIH—IIAIIBIH JKAyBINl OacTaraHIa
alllbIM, OJ1 TOKTaFaH COH, kabajsl. O kayblH—IIambIHAAFsl pH jKoHE AMeKTpeTKI3rimTIiKTI enmreiai. ChiHama
ipikTey aramrapiaH, TeOeJepieH, FUMapaTTapAaH, JIEeKTp KelIepiHeH, ayaHblH JaCTaHYbIHBIH KEePTiliKTi
ke3mepi 100 M—meH a3 emec KAImIBIKTBIKTaFbl amiblK alapma kyprisireni. CelHaMaHbl amy Ke3eHiHe
0aiiaHBICTHI )KUBIHTHIK JKoHE Oip peTTiK chiHama 0oiysl MyMKiH. bip peTTik chlHama jKekeJereH Ke3eHaeri
JKaybIH—IIaIIBIHAA HeMece KapAa anblHabl. JKaybIH—IIaIbeIHAB aly OipHellle MUHYTTaH OipHellle caraTka,
Kell Ke3#epie TOYJIIK apaibiFblHAA anblHAAbl. Erep kayblH-ImambiH | caraTTaH a3 apajbIKTa Hemece
e3repMereH OYIIT KaFIaibIH/Ia )KHHANATHIH 00JIca, OHJIa CHIHAMAHBI Oip BIABICTA KUHAWIBL. 1 caFaTTaH acTam
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apajbIKTa )KWHAca JKeKeJleTeH bIAbICTapFa anajpl. JKUBIHTHIK chiHaMara Oenrisi Oip yakpIT apajibIFeiHIA (ai,
arnTa, TOYJiK) KMHAJFaH jKaybIH—IIAIIBIH Kipeli. MyHail chblHaMa aHBIKTaJaThIH KOMIOHEHTTEP/IH OpTamia
MoHIH cumarTtaiapl [1]. CelHamamapnael 3epTxaHara Kelil TYCKeHHeH KeiiH 10 ToymiKTeH KeikTipMen
TaIaipl. MbIHa MAKpPOKOMITOHEHTTEp aHbIKTaNaabl: pH MoHI, 3JIeKTp ©TKI3TIilITITi, OeNICeH Il )KHE KAIIIbI
KBIIIKBUIIABIFBl, MaKPOKOMIOHEHTTEP/IH MacCaJbIK KOHIIEHTPALWSICHL: Cyib(aT-noHmap, HUTpAT-HOHIAP,
XJIOpPUA-UOHIAP, THAPOKAPOOHAT-NOHAAP, aMMOHHHN, HATPUH, Kajlui, KaJbIHH KOHE MarHuid HOHIApbl —
JKOHE MUKPOKOMITOHEHTTEP: (ochaT-noHIap, MBIPHIL, KOPFACHIH, KaJIMHI, MapTraHell )KoHE HUKEIIb HOHIaPHI.
1-kecTene aTMochepalbiK KayblH—IIAINIBIH CHIHAMAIAPBIH XUMUSIIBIK TAIAAY 9ICTEpi KeATIPiIIi.

Kecte 1

ATMoOcepabIK cbIHAMAJAPABI XMMHSJIBIK TaJAay daicTepi

AHBIKTQJIATHIH JIEMEHT Tannay amici CrlHaMa KeJjieMi, cm>
AMMOHUH HOHBI KonopumeTpukabik 10
YiecTi 3JIeKTPOTKI3TILITIK KonaykToOMeTpuKaiIbIK 30
pH DIIEKTPOMETPHUKAIIBIK 30
I'uapoxopboHAT HOHBI TuTpuMeTpUKaJIbIK 25
Cynbdat HoHbI Hedenomerpukabik 25
Hurpat nonsl KonopumeTpuKabik 10
XJ10pHJT HOHBI TuTpoMeTpHKaIbIK 50
Harpwuii, kanuii HoHIapbI JKanplHab! HOTOMETPHKAIIBIK 10
Kanpuuii, Maruuii, IMHK HOHAAPHI JKanpIHaBI aTOMIIBIK-20COPOITMOHTBI 10
MUuUKpodJIeMEHTTED JKanpIHaBI aTOMIIBIK-20COPOITMOHTBI 400

Eckepmy. Coinamanbid a3 koseminge (250 cm3-TeH a3) eH anapiMen PH, MEHIIIKTI 3J1eKTp OTKIi3riTiri, GeaceHi KbIIIKbUIIBIFLL,
CyJIb(aT-HOHIAPABIH, HUTPAT-HOHAAP IBIH MACCAIBIK KOHIICHTPALIMSICHI XKOHE T. 0. aHBIKTAIAbI.

KapkplHapl Typae nacTtaymisl 3aTTap atMocdepalaH >KayblH-IIANIBIHMEH [Iaibulybl OapbIChIHIA
skoibutazel. [llafibuibln €Ty MPOLECiH MApTThl TYPAE €Ki Ke3eHre OeJin KapacThipalbl. BipiHim ke3eHie
LIalbUIAThIH JacTaylibl 3aT SAPO KOHAEHCALUCh! OO0JBII, OYIT TaMIUbIChl KYPbUIBIMBIHIA 00Ja/bl HeMece
TYCETiH ’KaybIH TaMIIbIChIHA aifHAaIMal TYpFaH JaMy Ke3eHiHAeri OyJIT TaMIIBICBIH/AA OPbIH anaabl. by kezeH
OYNTIMIIIK MIadbIIyMEeH aliKplHAananel. ExiHIN Ke3eHze iacTaylibl 3aT TYCIN Kele )aTKaH TaMIIBICBIMEH
Oipre Tecenme OETKEre KaHaCKaHFa ICHIHTT apalIbIKThl KAMTHIbI.

ATMmocdepanarsl ipi OemmeKTepAiH KOHLIEHTPALUsICHIHA 9CEep €TEeTiH HEri3ri (akTopiap — 3MHCCHUS
Ke3JIepi J)KoHE METeopoIoTUsIbIK (GakTopnap [2]. Famemvaap [3, 4] nuamerpi 10 mxm (PM 10) sxoHE 5 MKM
(PM 2.5) 6onaTeia 66IIeKTepIiH BUTFAJIBI MARbUTYBIHA KAy BIH—IITAITEIHHBIH 9CEP1 JKaJIIbI )KaybIH—TIAITBIH
MeJIIIEPiHIH, OpTalla KapKbIHbIIBIFBIHBIH JKOHE Y3aKThIFBIHBIH apTybIMEH eceli Jen caHainel. CoHnaii—ak,
KONTEreH FajubIMaap OYiTTapAsl aTMocdepalblk KayblH—IIallbIHHAH Ta3apTyAblH PeJiH aTMOC(epabiK
OakpuTaymap TYPFBICHIHAH 3eprreimi [S5—7]. Makamama [8] cy camachlHOArbl €H YJIKEH e3repic KaybIH—
MABIHHAH KeWiHT1 2-11 KyHI OOJaTBIHIBIFEI JKOHE KeHOip XUMUSIIBIK TTapaMeTpriep KOHIICHTPAITUSICHIHBIH
e3repyi y3aK yakbIT CaKTaJaThIHIBIFBI aHBIKTANAbl. CyIblH camachl y3aKKa CO3bUIFaH Cy JIeHTeHiHiH ToMeH
KE3CHIH/e KPUTHUKAIIBIK MOHJepre AeliH Hamapiaysl MyMKiH [9]. CyablH KenTereH (Qu3NKaIbIK—XHUMHUSIIBIK
rmapamMeTpiiepi KPUTHKAIBIK MOHIEPICH achIll KeTyl MYMKiH, OYJI ©3¢HHIH 3KOXKYHECiHe jKoHEe OMOIIEHO3bIHA
Kepi acep ereni. XKaypH—1ansiH Mesepi keOelreH xepiepAe CyAbIH calachblHa 9cep €Tyl MYMKiH, OTKeH1
JKaybIH—IIAIIBIHHBIH KO MeJIIIepi 63eHep MEH KeJIepre arblll KaTKaH CyAbIH kKeOeroiHe, IeriHaiIepaiH,
KOPEKTIK 3aTTap/IblH, J1acTayIlbl 3aTTap IblH, KOKbICTAP/AbIH, )KaHyapIapIblH KaJABIKTapbl CyMEH KaMTaMachl3
eTyJie HeMece CYIbI Ta3apTyia, OJIap bl )KapaMcChI3, KayinTi eTyi MyMKiH. JIM¥ HyckaybiHa OaiiimansIcTs [10]
(doHaBIK OaKplIay CTAaHIMSIIAPBIHIAFE ChIHAMA aly 7 TOYJIKTI Kypaiinel. OpOip anTanblK Ke3eH cecenOi KyHi
08:00-me 6acTamansr [11].

I'mopocdepansi mamamen 94 %—blH MyXHUTTap MEH TeHi3aep Kypaca, 4 %—bl XKep acThbl CyJapbIHBIH,
mraMaMeH 2 %-—My3/AbIKTap MeH KapiapiblH (HeriziHeH ApKTuka, AHTapktuzna meH [ pennmanaums), 0,4 %—
KYPJBIKTapAaFel Kep YCTI CyJapbiHbIH (e3¢H, kej, Oarmak) ynecine tuenmi. Cy yHemi KO3FajbIcTa
OOJFaHABIKTAH, OHBIH KOJIEMi MEH Calachl YaKbIT )KOHE KEHICTIKTIK TYPFBIJa ©3TEPill OTHIPAIbI.

I'uapochepanarsl Cy KOPBIHBIH Tapajlybl 2-KecTeqe OepiireH.
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I'uapocdepanarsl cy KOPbIHBIH TAPATYBI

Cy o0Obekrinepi

Cy kenemi, I

XKanmsl cy kejeMiHeH
Y%o—nIpIK yIeci

Tymms! kenzep 125%10"° 0,009
Amp! Kesep MeH ilIKi TeHizaep 104x10" 0,008
O3eH apHachl 1x10%3 0,0001
XKep acTeI cynapsl (kapThl MUIIS) 4,170x10" 0,31
TepeH sxep acThl CyIaphl 4,170x10" 0,31
MysasIKTap 29000x10'? 2,15
Atmocdepa 13x10% 0,001
OJIeMAIK MyXHT 1320000x10"3 97,2

Kecte 2

2-KecTere coiikec Cy KOPBIHBIH Xep Iapbl OOWBIHINA €H KOFapFbl YJeci dJIeMJIK MYXHTKA KOHE €H
TOMEHT1 yJieci e3eH apHackiHa THeclli. Cy pecypchl FACHIPIBIK )KOHE KAJIbIHA KEJETIH Cy KOpJiapbl OOJIBII
Gounineni. Facepiiblk TabuFu Cy KOpbiHA (M?, KM?) KOiep, ©3€HIEp, MY3/IBIKTAp MEH JKEP aCThI CyJIAPbIH/IAFbI
Tympel cynap Kipemi. Kaifra kaumbelHa KejeTiH Cy pecypchlHa (M3/c, M>/%KbLI, KM/KbUI) Cy alHAJIbIMBI
MIPOLIECIHEH Kb CalbIH YKaHAPBIN OTHIPATHIH Cy Ko3x1epi Kipeni [12].

Ken cynapbIHBIH XUMHSUIIBIK KypaMbl KoJIi KOPEKTCHAIPETIH )Kep YCTI KOHE Kep acThl CyJIApbIHBIH
KypaMbIMeH, (HU3HUKaIBIK-TeorpadusIbIK KaraiaapapiH KeIIeHIHe, COHaif-aK TeOoJIOTHSIBIK KYPhUIBIMBIHA
OaiyaHbICTHI THIFBI3 OalmaHbICTHL. JKaybIH—IIIAIIBIH XKep YCTi )KOHE JKep acThl CyJIapbIHBIH Taiiia OOTyBIHBIH
Heri3ri gakTopbl 607bIn Tabbuiaabl. JKayslH—IIambIH MeIepi keOelreH sxepiepAe CyIblH caracblHa acep
€Tyl MYMKiH, ©ITKeHi )XaybIH—IIAIIGIHHBIH KOIl MeJIIepi ©3€HAep MEH KOJJepre arblll jKaTKaH CyIbIH
KeOcCroiHe, IIeriHAUIePAiH, KOPEKTIK 3aTTapiblH, JIACTAayIlbl 3aTTaplblH, KOKBICTApIbIH, XaHyapJapIbiH
KaJIBIKTapbl CYMEH KaMTaMachl3 eTyle HeMece CyIbl Ta3apTyaa, oJIapAbl )KapaMchl3, KayilTi €Tyl MYMKiH.
Karanay OOHBIHAAFBI TYIIBI CY pecypcTapblHa TE€Hi3 IeHIreHiHiH KeTepily KayIli TeHin Typ. TeHi3 keTepiareH
Ke3JIe alibl Cy TYIIBI Cy aliMaKTapblHA ayblcaabl. bys cy MeHemkepiepin 6acka TYIIbI cy Ke3lepiH i3aeyre
MaXOYp €Tyl HeMece aybl3 CyMEH KaMTaMachl3 €Ty PETiH/IE Hak1alaHbUIaThIH KeHO1p jKaFaiayaarbl TYIIBI CY
KabaTTapblH TY3ChI3IaHABIPY (HeMece CyIaH TY3/bl IIbIFapy) KAKETTIIIrH KYIIEHTYi MYMKiH.

3epmmey Hvlcanbvl

Kazakcranmarer Oakpinay kemmepi. Kasipri yakeirra 30-Fa JKYBIK KO MEMIJIEKETTIK MOHHUTOPHHITICH
KaMTBbUIFaH, Oipak 0i3 ©3 JKYMBICHIMBI3Aa OakpuIay MONIIMETTEPIMEH TOJNBIFBIPAK KaMTaMachl3 €TiLITeH
KeJJepre Tajaaay Kyprizemis.

3epmmey bazacul
«Kasruapomer» PMK 5K0IOTHsIIBIK MOHUTOPUHT JCTIAPTAMEHTI.
Mamepuanoap scone 3epmmey a0icmepi

JKympicTa atMochepatbIK KaybIH—IIANIBIHHBIH OPTaIlia UK HOH CYMMAaCBIHBIH KypaMbIHbIH 2001—
2018 K. Ke3eHIHAeT1 YaKBITTHIK KaTapbl KOJIAHBUIALI. TpeHATIH MaHB3AbUIBIFEI Dumep Tecti (F—Tect)
apKBUIBI JKYy3ere achlpbliabl. umepaid kpurepuitine caiikec (0=0,05), KaTapasiH y3aKThIFbl 18 kb1 Oosnca,
TpeHa >4,41 MOHIEPiHIEe MAHbBI3IBI OOJIBIT CaHATIAIbI.

Homuoicenep men nixipmanac

Kasrunpomer DM/Jl-zne anblHFaH opramua >KbUIABIK MONIMETTEp HEri3iHme atMocdepalblk KayblH-
HIAIIBIHHBIH HOHJIBIK KYPaMbIHBIH ©3TepiciH (TpeHa) KepceTeTiH kapTa Kazakctan TeppuTopusichl OOMbIHIIIA
TYPFBI3BUIIH (1-CypeTTi KapaHbI3).
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A CHHAMUCIUKATBIK MAHBIZObE MAHOED
© KO
L Gakpliay nyRkmmepi

1-Cyp€T. Ka3aKCTaH TCPPUTOPUACHL OoiibIHIIIA aTMOC(bepaJ'H:IK JKaybIH—IAIIbIHHBIH
opTalla XbUIABIK HOH CYMMAaCbhIHbIH 931"€piCi KapTachl

JKaybIH—IIAIBIHHBIH OpTAllia )XbUIIABIK HOH CYMMACBIHBIH CTATHCTHKANBIK MaHbI3bI ocy TpeHi [ankap
kol (AkTe0e 06IBICH) MAHBIHAAFbI ASKKYM METEOPOJIOIHMSIBIK CTaHIUACHIHAA 99,9 Mr/aM/10 sKbL1 caifbin
OaxpliaHca, bankam KeiHiH OaTeic OolriHme MaHBI3ABI ToMeHAey TpeHm 26,8 ...30 mr/mm>/10 b
aHBIKTAIIBl. BUTiKOa Keii ayMarbIHAA MMHEPAIM3alUsHBIH ToMeHzaeyi op 10 xkbu1 caifbin 6,510 mr/om’
kypanel. Ynken [laGaktel, Kimi IabakTer >xoHe bypabali kemmepiHAe CTaTUCTHKAIBIK MAaHBI3IbI
MMHEpaIU3alus MOHIEpiHiH ToMeHzaeyi 3,8...24,4 mr/mm*/10 b1 apanbirbiHga Gomgsl. Mapkaken Kol
ayMarbIH/Ia MUHEPAIIM3allks 6Cy TEHICHIMACBIMEH CUnaTTanansl, coiikecinme (1020 mr/mv®/10 xbLr)

Kopuvimuinowt

Kenrteren eHepkocinTep, aybUIIapyalllbUIBIFBI, aybl3 CYMEH >KaOIBIKTay KOCIIOPBIHAAPHl CYABIH
camachlHa, aTall alTKaH/1a MUHepaJIanyFa Oenrii 6ip Tamantap KosIbl, OUTKEHI TY3/IbIH KOIT MOIIIIIEpi CyIaFbl
OCIMIIKTEp MEH aHyapylap OpraHu3MAepiHe, eHIMHIH camacblHa Kepl ocepiH THrizedi. 3epTTeylepAiH
HOTHKENIepl KapacThIphUIFaH Cy OOBEKTUIEpl ayMarblHAa MUHEpaM3alisi MeJNIIEepiHiH ecyiMeH Karap,
TOMEH/JIeyl OaKbUTaHFaHIa KOPIHTeH. DKOJOTHSIBIK anaTTapAblH aJlIbIH aly YIIiH KeJiepie >KaH—IKaKThI
KeIIeH Il FRUIBIMU 3epTTeYJIep MEH KOpIIaFaH OpTaHbl KOPFayAbIH THICTI IIapalapblH XKYPri3y KaxerT.
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M.C. KypmanoBa, A.C. Manu6ekoB

Ha0aronaeMble H3MeHEHHS] MUHEPAJIM3ALMH ATMOC(EePHBIX 0CAIKOB
Ha Tepputopuu Ka3axcrana

B cTatbe ycTaHOBIIEHO, YTO HA TEPPUTOPUU HEKOTOPHIX 03€p HAOII0AaeTCs TEHACHIMS KaK Pe3KOr0 CHUKCHUS,
TaKk W YBEJIMYCHUS MHUHEPAIM3alUK aTtMochepHbIX ocaakoB. CTaTHCTHYSCKH 3HAYMMOE YBEIMUYCHHE
MUHEpaJIH3aliul 0CaKoB Habmonanocs B paifoHax o3ep lllankap (AktioOuHCKas oOnacts), Mapkakolb, a
TEH/ICHIIUS K CHIDKCHHIO OTMEYaeTcs B o3epax banxam (3amagHas 4acte), brmmkons, Ynbken, Kumm [abakTet
u BopoBoe. Ocaaku SBISIOTCS OCHOBHBIM (PaKTOPOM 00pa30BaHUsI IOBEPXHOCTHBIX H TPYHTOBEIX BOA. B cBs3n
¢ KIIMMaTUYECKIMU 1 oporpadraeckuMu ocodeHHOCTIMU Kazaxcrana HaOogaeTcs HepaBHOMEPHOE pacipe-
JICICHHE OCaJKOB IO TEPPUTOPUU. 3HAYMTENbHAs YacTh CTPaHbl, 32 HCKIIOYEHHEM TOpPHBIX palOHOB,
HCTIBITBIBACT JAe(HUIUT aTMOCHEPHBIX OCAIKOB. B reoXMMUH M3yuyeHHEe XMMHUYECKOTO COCTaBa aTMOC(HEPHBIX
0CaJIKOB ONKCHIBACT OOMEH COSIMH MEXIY aTMOc(epoii, 3eMHON TOBEPXHOCTHIO 1 MOpPEeM. 3HAHUE XUMHUE-
CKOTO cOocTaBa aTMOC()EpHBIX 0CaJKOB UMEET BAXKHOE 3HAYCHHE TIPH BBUIBICHHM XapaKTepa 3arpsi3HeHUs BO3-
Jlyxa B IPOMBIIUIEHHBIX 30HaX. [To mporpamMme BeemupHoit MeTeoposiornyeckoil opraHuszaiuy npoosl oca-
KOB OTOMPAIOTCSI IO CIEAYIOIINM BEIICCTBAM: aHHOHBI — CYJIb(aThI, XJIOPUIBI, HUTPATHI; KATHOHBI — aMMO-
HUHN, HaTpUH, KN, Kb, MarHuii; TsDKEJIble MeTaslIbl — CBUHEIl, Me/lb, KaJMH, MBIIIbSK, KUCIOTHOCTb
U YICTbHBINA Bec. 3HaHNE PA3IMYHBIX CMeceil aTMOC(EPHBIX 0CAJKOB HMEET CYNICCTBCHHOE 3HAUCHHE /IS ar-
POXHMHUKOB, THIPOXUMHKOB, THAPOTCOJIOTOB M TEOXUMHKOB ISl U3yUCHUS IPUPOIHBIX ¥ TIOBEPXHOCTHBIX BOJI,
MOBEPXHOCTH MOYBBI, @ TAKXKE JUIS IPOBEACHHS MPOGIIAKTHYSCKUX MEPOTIPUSITHIA.

Kniouegvie cnosa: atmochepHble 0CanKH, COAEP)KaHUE HOHOB, TPEHJ, 03€pO, Mpoda, CTATUCTHYECKAst 3HAUH-
MOCTb, THAPOXUMHS, THAPONIOTHS.

M.S. Kurmanova, A.S. Madibekov

Observed changes in mineralization of atmospheric precipitation
in the territory of Kazakhstan

The article presents the main results of the study of mineralization of atmospheric precipitation in the territory
of the Republic of Kazakhstan. It has been established that there is a tendency in the territory of some lakes as
a sharp decrease, as well as an increase in the mineralization of atmospheric precipitation. Statistically signifi-
cant increasing in mineralization of precipitation was observed near the lakes Shalkar (Aktobe region),
Markakol, and the tendency to decrease is observed in the lakes of Balkhash (western part), Bilikol, Ulken,
Kishi Shabakty. Precipitation is the main factor in the formation of surface and groundwater. Due to climatic
and orographic features of Kazakhstan, there is an uneven distribution of precipitation in the territory. A sig-
nificant part of the country, with the exception of mountainous areas, suffers from a deficit of atmospheric
precipitation. In geochemistry, the study of the chemical composition of atmospheric precipitation describes
the exchange of salts between the atmosphere, the earth's surface, and the sea. Knowledge of the chemical
composition of precipitation is necessary for sanitary and hygienic purposes in order to know the nature of air
pollution in industrial zones. According to the program of the World Meteorological Organization (WMO),
precipitation samples are collected for the following substances, such as: anions — sulfates, chlorides, nitrates;
cations — ammonium, sodium, potassium, calcium, magnesium; heavy metals — lead, copper, cadmium, ar-
senic, acidity and specific gravity. The knowledge of different mixtures of atmospheric precipitation has an
important value for agrochemists, hydrochemists, hydrogeologists and geochemists for the study of natural and
surface waters, the surface of the soil, as well as for the preventive measures.

Keywords: atmospheric precipitation, ion content, trend, lake, sample, statistical significance, hydrochemistry,
hydrology
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