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MONTHLY VARIATION IN HOME RANGE OF A STEPPE-DWELLING RAPTOR
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Angarna. Jlana nanamadTrapblHAarkl KYCTap JKbUIABIK UK Ke3iHAe MiHe3-KYIKbIH e3repreni. biz GPS
tenemerpusickin 10 epecek nanma cyHkapiapein (Buteo regalis) Gakputay yimiH KOJIQHIBIK, OJIapIbIH
TIPIIUTIK €Ty OpTachl KbUT OOWBIHA Kalail e3repreHiH TYCiIHy YIIiH. AyMaKTHIK epeceK CYHKapiapIblH Vil
AyKBIMBIHBIH eJIIIeMepi KbUT IMIHJAEeT] KYIITI aybITKyJIapAsl KOPCEeTTi: €H a3 CoyipJeH MaychIMFa JeHiH
JKOHE ©H YJIKEH IIUIACICH Ka3aHra JCHiH. ApeaiblH ayKbIM OJIIIEMIiHIH YIrijiepl KoOeH YaKbIThl MEH KOllli-
KOH MiHE3-KYJIKBI CHSIKTHI iIKi (haKTopIIapMeH, COHIali-aK ©CiM/IIK dKaMbUIFBICHIHBIH Oenriii Oip TypiepiMeH
0aliIaHBICTBl OJKAHBIH KOJDKETIMJLIITT CHUSKTBI CHIPTKBI (aKTOpiIapMeH OaiiaHbICThI 0OJTybl MYMKiH. By
HOTHIKEJCp Jajla KYCTApbhIHBIH OCIMIIK >KaMBUIFBICBIHBIH ~OOJDKaMJIIbl  ©3repiCTepiHe PEeaKIUsIChIH
TYCiHyiMi3re ocep erTell *oHe aJaM OpeKeTi MeH >kabailbl >KaHyapiiapIblH MiHE3-KYJIKbl apachIHIAFbI
oneyeTTik OaiinanblcThl Ooipkaiapl. biz Oakputaran kKyctap ConrycTik AMeEpUKaHBIH OaThICHIHBIH KOl
OeJIiriH KaMTHIBI, COHABIKTaH OYJI Japajiap Ty3aK KOWFaH IIaFblH ayMaKTaH ThIC epiae Xabapraap Oomysl
MYMKiH.

Tyiiinai ce3nep: Buteo regalis, 6e3xi cyHkap.

Abstract. Birds in steppe landscapes change their behaviour over the annual cycle. We used GPS telemetry
to track 10 steppe-dwelling adult Ferruginous Hawks (Buteo regalis) to understand how their home ranges
varied across the year. Home range sizes of territorial adult hawks showed strong intra-annual variation,
being smallest from April to June, and largest from July to October. Patterns in home range size were likely
linked to intrinsic factors such as the timing of breeding and migratory behaviour, and to extrinsic factors
such as prey availability associated with specific landcover types. These results have implications for our
understanding of the response of steppe birds to predicted changes in land cover, and they suggest potential
relationships between human activity and wildlife behaviour. Because the birds we tracked used a large
portion of western North America, they are likely informative far beyond the small area where these
individuals were trapped.

Key words: Buteo regalis, Ferruginous hawk, home range, seasonal variation.

AHHOTHHHH. HTI/ILILI B CTCIIHBIX J'IaH,Z[H.Ia(i)TaX MCHAIOT CBOC IIOBCACHHEC B TCUCHHEC I'OJOBOI0 IHUKIIA. \Y 05

ucnonb3oBanu GPS-tenemerputo, uroOwl oTcneants 10 B3pocibix cTenHbIX scTpedos (Buteo regalis), utoOb
MOHSTh, KaK UX apeayl OOUTaHUs MEHSUICSA B TeUeHHE rojaa. Pasmepsl goMallHero apeana TeppPUTOPUATbHBIX
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B3pPOCIIBIX SCTPEOOB JIEMOHCTPHPOBAIIUM CHIIbHBIC BHYTPUTOAOBBIC KOJCOAHWS: HAUMEHBIIUE C arpens [0
WIOHh W HaWOONBIIHE C HIONSA IO OKTIOph. Monmenum pasMepa apeana, BEPOSTHO, OBLIM CBSI3aHBI C
BHYTpEHHUMH (DaKTOpaMH, TaKUMH KaK BpPeMs Pa3MHOXXCHHUS W MHIPAIlMOHHOE TOBEJCHHE, a TaKXkKe C
BHCIIHMMH (paKTOpaMH, TaKUMH KaK JOCTYITHOCTh JIOOBIYM, CBS3aHHAs C KOHKPETHBIMHM THUITAMU
PaCTHTEIHHOTO MOKPOBA. DTH PE3yNbTaThl UMEIOT 3HA4YeHHE IS HANIero TMOHUMAaHHS PEaKIUU CTEIHBIX
IITUI] Ha TPOTHO3HPYEMBIE M3MEHEHHS PACTHTEIHHOTO MOKPOBA M MPEANOIaraloT MOTEHIHAIBHYIO CBS3b
MEXJy JCSITCIHbHOCTHIO YEIIOBEKAa W ITOBEJACHUEM JIMKHX JKUBOTHBIX. [IOCKOJBKY WTHIIBI, KOTOPBIX MBI
OTCJIKMBAJIH, HWCIOJB30BAM OONBIIYI0 4YacTh 3amamHoi dactu CeBepHOW AMEpWKH, OHH, BEPOSTHO,
WH(GOPMATHUBHBI JAJIEKO 32 MpeeIaMu HeOOIbIION TEPPUTOPHH, T/IE 3TH 0COON OKA3aIKCh B JIOBYIIKE.
KuaroueBbie ciioBa. Buteo regalis, koposeBckuii KaHIOK.

Introduction. Animal movement is driven by a suite of processes acting across a variety of
spatial and temporal scales (Nathan et al. 2008). For example, across the annual cycle, migratory
species travel widely between well dispersed areas (Klaassen et al. 2014), and even non-migratory
animals tend to show intra-annual variation in movement behaviours (van Beest et al. 2013). Birds,
in particular, are exposed to different sets of processes and stressors during breeding, migration, and
non-breeding periods (Sillett and Holmes 2002). Despite this, monitoring of many migratory
species is typically limited to only one of these annual periods (Marra et al. 2015). That said,
understanding threats and limits to populations throughout the annual cycle is important to guide
conservation measures, especially for migratory species (Sillett and Holmes 2002, Klaassen et al.
2014, Marra et al. 2015). As such, by collecting movement data on birds, we can begin to under-
stand and manage for their interactions with the landscape and climate across large spatial scales.

Home range, the area where activities such as foraging, breeding, and rearing young occur
(Burt 1943), is often evaluated to identify habitats relevant to the survival of a species. Therefore,
unbiased estimates of intra-annual variation in home range size can help to inform which factors are
correlated with long term population stability. Improving home range estimates during all times of
the year is also useful because knowing the size and location of home ranges can help to assess
responses to intra-annual changes to the natural environment.

We evaluated monthly variation in home range of a steppe raptor, the Ferruginous Hawk
(Buteo regalis), breeding in southwest Idaho, USA. Our overall goal was to better understand
patterns of movement ecology and use of space by this species across the annual cycle. To do this,
we evaluated month to month cycles in size of home range of this species across the year.

Methods

Study site & focal species

Ferruginous Hawks are diurnal raptors that occupy arid grasslands, shrub-steppe, and high-
altitude deserts across western North America, from Canada to Mexico (Ng et al. 2020). This
steppe-dwelling species typically is highly dependent on ground squirrels (Sciuridae spp.) and other
small rodents for food (Schmutz and Fyfe 1987). Ferruginous Hawk migration is typically non-
linear, with birds first migrating longitudinally, possibly responding to variation in rodent
abundance, before completing their migration south (Ng et al. 2020). This raptor species is
classified as vulnerable, imperilled, or critically imperilled in 18 of the 21 states and provinces
across its range in the United States and Canada (NatureServe 2021).

We studied Ferruginous Hawks that nested within the Morley Nelson Snake River Birds of
Prey National Conservation Area (NCA), in the state of Idaho, USA (Fig. 1A). At this site,
Ferruginous Hawks typically arrive on territories during March, before laying eggs in mid-April
(Howard 1975). Nestlings typically fledge in June and all birds depart from the natal site, usually
traveling to Canada, in late July-August.
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Capture & GPS data collection

To capture free-flying Ferruginous Hawks, we used mist nets and a robotic Great Horned Owl
(Bubo virginianus) lure placed near the nest (Jensen et al. 2019). To capture nestlings, we removed
them from the nest by hand. Adult birds were fitted with 30-g CTT-1030-BT3 Series GPS-GSM
telemetry devices (Cellular Tracking Technologies, Rio Grande, NJ, USA). The units were
programmed to collect GPS locations, altitude, speed, fix quality (2D or 3D fix), and horizontal and
vertical dilution of precision (HDOP and VDOP), at 15-minute intervals during daylight hours
throughout spring, summer, and autumn months. During the winter, interval length was increased
(up to 6-hour intervals) due to reduced solar energy limiting recharging of batteries. Data collected
were sent to a server via the GSM mobile phone network once per day. Nestling birds were fitted
with 22-g Argos/GPS solar-powered Platform Transmitter Terminals (PTT; Microwave Telemetry,
Inc., Columbia, MD, USA) that collected GPS locations, altitude, speed and fix quality at 3-h
intervals, year-round. Prior to analysis we removed poor quality GPS points indicated by 2D fix
quality (Poessel et al. 2018). We also removed points for which the horizontal or vertical dilution of
position (HDOP or VDOP) was >10 (D’Eon and Delparte 2005). We calculated user equivalent
range errors (UERE) from GPS points collected while devices were in a static position for a period
of 17-30 days using the ctmm package in R (Noonan et al. 2019; R Core Team 2021) and we
excluded fixes that were collected after sunset but before sunrise.

Monthly home range size

We estimated home range area for each bird in each month, using autocorrelated kernel
density estimators (AKDESs) implemented in the ctmm package in R (Fleming et al. 2015; Calabrese
et al. 2016; Noonan et al. 2019; R Core Team 2021). Calculating bird home range for each month
allowed us to evaluate changes in home range size throughout the annual cycle, as well as to
compare home range size between seasons. AKDEs are also useful because they control for
irregular and uneven sampling rates.

We only estimated home range for bird-months where birds were range resident for >8 days
and with >30 GPS points. Consequently, all periods of migration, including short migratory
stopovers, were excluded from any analysis. During those months where birds were only partially
range resident (i.e., spent a portion of the month wandering), we estimated home range using only
the days when the bird was range resident. When birds established range residency in >1 area
within the same month, we used the separate home range estimates to calculate a mean that we
weighted by the duration spent in each home range.

Statistical modelling

We evaluated intra-annual (monthly) variation in home range size throughout the year using a
generalised additive mixed model (GAMM; R package mgcv; Wood et al. 2016). We had one fixed
in effect in our model, bird sex, and one random effect, individual bird identity. We tested model
performance with and without a random effect for year, to account for response of birds to year-to-
year variation. We fitted a cyclic smoothing spline to the month term in the model to capture non-
linear relationships associated with this numerical term. As our data were continuous and zero
bounded, we used the Gamma error family with a log link function.

Results. We evaluated GPS data from eight Ferruginous Hawks (five female, three male)
captured as adults and two adult females captured as nestlings. Over the study period (May 2016 —
Apr 2021), and after filtering described above, we considered 139,984 high-quality GPS locations
collected during daytime across western North America (Fig. 1A,B,C). Individual birds were
tracked from one to 35 months. After removing bird-months for which data were sparse, we
estimated home ranges for 182 bird-months, with 11 to 20 home ranges per month.
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Fig. 1 — GPS locations of Ferruginous Hawks (black dots) A) tracked from their breeding location
in Southwest Idaho from 2016 to 2021 across North America (n = 12); B) tracked throughout their breeding
area in the Morley Nelson Snake River Birds of Prey National Conservation Area (NCA), Idaho; and C)
a single individual tracked throughout the NCA during one breeding season. Dark grey patches show
the distribution of cropland where hawks sometimes foraged and black box shows area shown in panel C.

Monthly home range size
Monthly home range size of adults during the breeding season (March — July) ranged from 0.01 to
3723.59 km? (115.81 + 55.94; % + SE; n = 10 birds, 76 bird months) and, outside of the breeding

season (August — February), from 0.55 to 4085.41 km? (223.96 + 50.05; n = 9, 106). There was a
non-linear association between month and average home range size (i.e., the spline of month was
highly significant; effective degrees of freedom (edf) = 4.54, p = <0.001; Fig. 2). Home range size
was smallest during the breeding season months of May (2.59 + 1.01 km? n = 8,15), June (9.65+
2.26 km?, n =10, 21) and April (24.94 + 23.18 km? n =8, 13; Fig. 2). In contrast, empirical means
of home rages were largest during July (412.52 + 216.78 km?, n =9, 20) and October (277.54 +
119.50 km?, n =9, 19; Fig. 2). Overall, home range size in three months of the breeding season
(April-June) was significantly smaller than during three months of the wintering season (November-
January; p = <0.001). Monthly home range size of Ferruginous Hawks was different among the
sexes, with males having slightly smaller home ranges than females (5 = -1.30; p = 0.04). Including
a random effect for year reduced model performance, and so we did not use such a term in our
modelling efforts.
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Fig. 2 — Generalised additive mixed model and 95% confidence intervals showing effect of month on mean
monthly home range of Ferruginous Hawks (95% autocorrelated kernel density estimation, n = 10 adults
hawks and 182 bird-months) tracked between 2016 and 2021 in North America.

Discussion. Ranging behaviour of animals responds to intrinsic factors such as age, sex, and
breeding status, as well as extrinsic factors such as seasonality and resource availability. The
patterns we observed, with the smallest home ranges during the months of the breeding season and
larger home ranges at other times of year, fit our expectations for how territorial and migratory
species behave. Similar to other raptor species, adult Ferruginous Hawks appeared as central place
foragers that stayed close to the nest site during breeding months, presumably to defend their
territory and rear young (Moss et al. 2014, Miller et al. 2017, Ng et al. 2020). The larger home
ranges we observed during the wintering season could have been linked to reduction in habitat
quality due to changes in factors such as prey availability (Moss et al. 2014), or reduction in
defensive behaviour and sharing of resources (Grande et al. 2009).

There are two notable caveats to our inference regarding response to these resources. First, we
were not able to test how variation in food availability between years may have influenced
movement of these hawks. We expect that during years with less abundant food resources, home
range sizes would be larger. Second, the sex-specific differences in home range size of these birds is
notable. Such differences are detected for some adult raptors (female Red Kites Milvus milvus and
Golden Eagles Aquila chrysaetos had larger home ranges than did males; Spatz et al. 2022, Braham
et al. 2015; male Montagu’s Harriers Circus pygargus have larger home ranges than do females;
Krupinski et al. 2021), but not for others (Golden Eagles in Miller et al. 2017). In this case, it is
unclear exactly what factors may have resulted in the sex-related differences we detected in ranging
behaviour.

Although Ferruginous Hawks are widespread in western North American steppe habitats,
their biology is poorly understood. The novel tracking technologies we deployed to track these birds
thus provided new insight into their behaviours that may help their management in the future.
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CONSERVATION AT A CROSS-ROADS

Coxpanenue Ha nepeKkpecmkKax
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Anaarna. TaburaTTsl KOpFay/IbIH €Ki KepiHici OnoanyanTypiinik Typanbsl kouenuusiaan (B¥Y KBP) kemnmi.
Kynpmun-Monpeans 2030 sxputra kapail sxepaid 30% -. koprayabl ycbiHanas! ("30x30"temenaey TocisiH
KOJIIaHy apKbUIbI). bruoamyaHTYpIiTiK *KoHEe DKOXKYHETIK KBI3METTep JKOHIHAET1 YKiMeTapalblK FHUTBIMHU-
casicu tatpopma (MIIBDY) Bipikken ¥nrrap ¥ilbIMbIHBIH TypakTel JaMy MakcaTTapblHa KOJ JKETKi3y
YIIH aJgaM3aTThlH YIITeH OipiHiH >xabalbl Tipi pecypcTapra TOYeNAUITiH HaiJanaHyabl YChIHAABL. by
WIesUIapIblH MEeKTeH IIBIFYBl "apXONOTHUIBIK kep" KoHe '"Kep-0ak''TIaHeTachIHBIH OOJaliarbiHA OKeNyl
MYMKIH eKeHIiri artam eTuiai. "TeMeHHeH >KOoFapbl' TOCI YIIiH aBTOMATTAaHABIPBUIFAH HYCKAYJBIKTHI
naiaanany TaOUFaTThl CaKTay YIIiH e, KeHIpeK 0ackapy YIIIiH Jie KaHaFaTTaHaPJIbIK OOIybl MYMKIH.
Tyiiingi ce3nep: cakray, Oackapy, menrM KaObUaay bl Konaay, XKep Apxonoruscer, XXep-bak.

AuHoTanus. J[Ba BuaeHuWs coxpaHenus mnpuinmy w3 Koueenmuu mo Omopasnoobpasuio (KBP OOH).
Kynemuna-Monpeans pekoMeHayet 3amuTtuth 30% 3emens k 2030 romy (HaBs3bIBass HUCXOSIIHI TTOIXOT
«30x30»). MexXnpaBUTENb,CTBEHHA HAYYHO-TIOIUTUYECKass TuiathopmMa 10 OWOpa3HOOOpaswo U
skocucTeMHbIM ycayram (MIIBDY) mpemnaraeT ncnoiabp30BaTh 3aBUCUMOCTD TIOYTH TPETH YEIOBEYECTBA OT
JMKUX JKUBBIX pecypcoB s jgoctmkenus Lleneit ycroitunBoro pasputust Opranuzanun OObeTUHEHHBIX
Haruit. Otmedaercs, 94TO IOBEACHUE 3TUX MPEICTABICHUH 0 KPAHOCTH MOXKET MPUBECTH K OyIyIiemy
TUIAaHEThl «Apxonorndeckas 3eMis» u «3emirsi-caay. Mcnoiap3oBaHne aBTOMATH3UPOBAHHOTO PYKOBOZCTBA
JUISL TTOJTXO/1a «CHU3Y BBEPX» MOXKET OBITH OoJiee YAOBIETBOPUTEIBHBIM KaK JJIsi COXpPAHEHHUS TPUPOJBI, TaK
1 s 60iee MHUPOKOTO YITPaBICHUSI.

KuaroueBsle cjioBa: coxpaHeHHe, YIIpaBiIeHHE, TOAAePKKa MPUHATHS pelIeHnH, ApXOiorus 3eMin, 3eMis —
Can.

Abstract. Two visions of conservation have come from the UN’s CBD. Kunming-Montreal recommends
protection for 30% of the earths land by 2030 (imposing a top-down ‘30x30’ approach). IPBES proposes that
the dependence of close to a third of humans on wild living resources should be used to help achieve the
Sustainable Development Goals of the United Nations. It is noted that taking these visions to extremes could
result in ‘Archology Earth’ and ‘Garden Earth’ futures for the planet. Using automated guidance for a
bottom-up approach may be more satisfactory both for conservation and governance more widely.

Key words: Conservation, governance, decision-support, Arcology Earth, Garden Earth.

22



MATEPUANbI MEXXOYHAPOOHOU HAYYHO-NPAKTUYECKOW KOH®EPEHLIUMU
«COXPAHEHUE BUONOIMMYECKOIo PASHOOBPA3UA U PASBUTUE CETU OOIMT»,

NOCBSLLEeHHON 6uner AoKTopa 6uonornyecknx Hayk, noyetHoro npoceccopa K T.M. BparuHon

MA3MYHBI o COAEPKAHUE o CONTENTS

A. Baittypceinyisl ateingarsl Kocranaii eHipJik ynusepceurertinin backapma Teparacel-
Pextopsbl, C. b. Kyanbim6aeBTbIH KYTTHIKTAY cO3i

Ilpusemcmeennoe cro6o Ha omkpvimuu Kougepenyuu npedceoamens Illpasnenus-Pexmopa
Kocmanatickoeo pecuonanvnozo ynusepcumema umenu A. batimypcoinynot C.b. Kyauviubaesa
Chairperson of the Board-Rector of Akhmet Baitursynuly Kostanay Regional University S.B.
Kuanyshbayev’s welcome words to the opening of the Conference

IIVIEHAPHBIE JOKJIAJBI.
EPEKIIE KOPI'AJIATBIH TABUT' AYMAKTAP XKEJICIH JAMBITY
<
IVIEHAPJIBIK BASTHIAMAUJIAP.
PA3BUTHUE CETU OCOBEO OXPAHSAAEMbIX IPUPOJHBIX TEPPUTOPUIA
<

PLENARY SESSION.
DEVELOPMENT OF THE NETWORK OF SPECIALLY PROTECTED AREAS

Bbparuna T.M.

Hayp3aymckas sxonorudeckas ceTb (DKOHET) — UCTOPUS CO3/IaHUsS U COBPEMEHHBIN CTaTyC
Naurzum ecological network (Econet) — the history of creation and current status

Georgia H. Isted, Robert J. Thomas, Kevin S. Warner, Matt J. Stuber, Ethan Ellsworth,
Todd E. Katzner

Monthly variation in home range of a steppe-dwelling raptor

Mecsaunvle konebanus apeaia obumanusi CmenHo20 XUWHUKA

Kenward R.

Conservation at a cross-roads

Coxpanenue nHa nepekpecmrax

Muxaiinos FO.E.

HepBaﬂ JO0CTOBEpHas (l)I/IKcaHI/ISI MCYE3HOBCHHUS JHJACMHMYHOIO BHJA XKYXKEJIMI] (Coleoptera,
Carabidae) na Bepiune FOxHoro Ypana

The first reliable detection of endemic carabid species extinction (Coleoptera, Carabidae) in the
summit of the South Urals

Hypymes M.K., Hypymes A.2K., Kokim:xkxan b.M., Hypymes JI.A.

O 3HaunmocTH botaii-YisiTayckoro Homaausma B 3Bofronnn EBpazun

About the significance of Botai-Ulytau nomadism in the evolution of Eurasia

ILnoxux P.B., Hecuno6aes K.b., Kopoaesa U.C.

Oco000 oxpaHsieMble PUPOIHBIC TeppuToprn Ka3axcTaHa kak 0a3uchl yCTOHUMBOTO TypHU3Ma
Specially protected natural areas of Kazakhstan as sustainable tourism oases

CoanosbeB C.A., UcakaeB E.M.

Opnutodpayna u Hacenenue nrur] OOIIT mnpuponueiii napk «[ITH4bs TaBaHb» B TMEPHON
KapaHTHUHA 10 KopoHaBupycHoi nHpekmu (Covid-19) B ropoge Omcke

Avifauna and ornithocomplexes of the protected area Nature park «BIRD HARBOR» during the
quarantine period for coronavirus infection (COVID-19) in the city of Omsk

TapacoBckas H.E., AnusicoBa B.H., Knumenko M.IO., baiioycsinoBa A.K.

Bo03MOKHOCTH HCITOJIB30BAaHUA MOHMEHHBIX paCTeHI/Ifl B KaUCCTBC CbIpbs 1A 3aMEHUTENEH Yas U
Koe

The possibilities of using of flood-plain plants as the surrogates of tea and coffee

407

16

22

28

34

38

45

o1



Buonorusa FeinbimaapbiHbiH AokTopbl, KMIMU KypmeTTi npodeccopbl T.M. BparMHaHblH MepenToMbIHA apHanfaH
«BUnonornAanbiK SPTYPIINIKTI CAKTAY XOHE EKTA XKENICIH JAMbITY» aTThbl
XANbIKAPANNDbIK FbINbIMU-NMPAKTUKAINBbIK KOH®EPEHLIUA MATEPUANOAPDI

Tumodeenko 10.B., Munopancknii B.A. 57
Konebanusi ymcineHHOCTH Kypasisi-kpacaBku (Anthropoides virga L.) B paiioHe 3amoBeiHHKA
«PoCTOBCKUI» U UX IPUUHUHBI

Monitoring of the Demoiselle Crane (Anthropoides virgo L.) in the Rostov nature reserve and
their reasons

®JIOPA MEH OCIMAIKTEP KAYBIMJACTBIFBIH CAKTAY MOCEJIEJIEP]
<
INPOBJIEMbBI COXPAHEHUA ®JIOPBI U PACTUTEJIBHBIX COOBILIECTB

<
PROBLEMS OF CONSERVATION OF FLORA AND PLANT COMMUNITIES

Aiinapxanosa I'.C. 64
Bunosoe paznooOpasue pacTeHuil B MecTax MPOBEIEHUS MTOI3EMHBIX SAEPHBIX UCIIBITAHUH

Biological diversity of plants at the underground nuclear testing sites

Aunexa B.II. 67
PacnipocTpaneHue JUKOpacTyIIMX STOJHBIX KycTapHUKOB B Jecax CeBepHoro Kazaxcrana

Distribution of wild berry bushes in the forests of Northern Kazakhstan

Baiiteanesa A.M., Azarop H.M. 71
bruomopdsr 1 OHTOTEHE3 HEKOTOPBIX BHIOB mojacemeiricTBa JlykoBeie (Allioideae), BHECEHHBIX B
Kpacnyto kaury Pecnyonuku Kazaxcran

Biomorphs and ontogenesis of some species of the onion subfamily (Allioideae), included in the

Red book of the Republic of Kazakhstan

bparuna T.M., bekmaramoet M.C. 77
Bosipeimauku poma Crataegus |. (Rosaceae) Bo dutope Kazaxcrana in-situ u ex-situ.

Hawthorns of the genus Crataegus L. (Rosaceae) in the flora of Kazakhstan in-situ and ex-situ
Bparuna T.M., CokosioBckas T.H. 81
PazHooOpa3ne © XapakTEepUCTHKAa HEKOTOPHIX COPTOB IIICHUIBI, KYJIbTUBUPYEMBIX B
Kocranaiickoit o0actu

Diversity and characteristics of some wheat varieties cultivated in the Kostanay Region

JxanbicnaeB A.Jl., UBamenko A.A., Anmadek JI.M., Aouakyiaosa K.T. 86
P CAKHUC BHJBI JICKAPCTBCHHBIX paCTeHI/Iﬁ AJIMaTHHCKOTO TOCYAApCTBCHHOI'O 3aIllOBEAHUKA U
MPUIETAIOLIUX TEPPUTOPUIL

Rare species of medicinal plants of the Almaty state reserve and adjacent territories

J:xnendexon A.K., bapunosa C.C., Hypamosn C.b, Becenona I1.B., CameTtoBa J.C. 92
[lepBble cBepenust 0 Bogopocisix pycia peku Coipaapbs B Kei3sutopauackoit oomactu, Kazaxcran

The first information about algae of the Syrdarya riverbed in Kyzylorda region, Kazakhstan

Erunoaera A.E., Atasoy E., Konbicxkan /1. K. 98
XpoMTay ayAaHBIHBIH TOMBIPAK MKOHE OCIMIIK >KaMBUIFBICHI EPEKIICTIKTEpiH HeTi3AeUTiH
TOTIOHUMZIEP

Toponyms characterizing the features of the soil and vegetation cover of the Khromtau district
Epmonaesa O.10., Poraas JIJI. 104

Penkue Buapl rpuboB u pacrenuii yuactka [laran-Xax 3anoBennuka «PocroBckuii» (PocToBckas
obmacte, Poccus)

Rare species of fungi and plants of the Tsagan-Hak site of the Rostov Nature Reserve (Rostov
region, Russia)

3eiinenoBa ML.A. 109
®dnopucTUdeckoe pazHooOpasue 1Mo THIlaM 3KocucTeM ydactka Tepcek-Kaparait Haypsymckoro
3aroBeJHUKA

Floristic variety by ecosystem types of the site Tersek-Karagay of Naurzum Reserve

3eiinesioBa ML.A. 115
MonuTopuHnr 6uopaznoo0pasus ¢Giopsl U pacTutenbHOCTH Hayp3ymckoro 3amoBeiHuKa

Monitoring the biodiversity of flora and vegetation of the Naurzum Reserve

408



MATEPUANbI MEXXOYHAPOOHOW HAYYHO-NPAKTUYECKOW KOH®EPEHLIUMU
«COXPAHEHUE BUONOIMMYECKOIo PASHOOBPA3UA U PASBUTUE CETU OOMMT»,

NOCBSLLEHHOMN o6uner AoKTopa 6Monornyecknx Hayk, noyetHoro npoceccopa KM T.M. BparuHon

HNBamenko A.A., I'pynsunckas JI.M., Heauna H.B.

CoxpaHeHHe PEAKHUX BHOOB JICKAPCTBECHHBIX paCTeHI/Iﬁ 3ana)1H0ro Tanp-1llans B nmpupoac u
KYJIBTYpE

Preservation of rare species of medicinal plants of the Western Tien-Shan in natural and in
introduced conditions

HBamenko A.A., Yaaukoa E.C.

O coBpeMEHHOM COCTOSHUU HekoTopbix momyssiimii Trombmnana ['peira (Tulipa greigii Regel) B
IOxnoM Kazaxcrane

About the current state of some populations of the Tulipa greigii Regel in South Kazakhstan
HUcmaunnoa ®.M.

I/I3yquI/Ie pacnupeaciaCHusl OCHOBHBIX TUIIOB PACTUTCIIBHBIX COO6H1€CTB Ha TCPPUTOPUHN T'HIIII
«byiiparay»

Studying the distribution of the main types of plant communities on the territory of the Buyratau
State National Natural Park

HNummypartosa ML.IO., Tiaeykenosa C.Y., 'appuiabkoBa E.A.

Cogpemennsiti cnucok pedxkux u ucuesarowux pacmenuti ¢ropwvl Kapazanounckoii obnacmu
Modern list of rare and endangered plants of flora of the Karaganda region

Kanipoex A.7K., Hypexuna O.A.

OCIMIIKTEPIIH 6CYy KOHE JaMybIHA JYOHJIB1 3aTTapPIbIH SCEPiH 3ePTTCY

Study of the influence of dubile substances on the growth and development of plants

Konysbayeva D.T., Myrzabayeva M.T., Gorbulya V.S., Suyundikova Zh.T.

Expansion paths of decorative and flower culture in the composition of the urban flora of Astana
city

Ilymu pacwupenus 0ekopamusHoU U Y8emouHOU Ky1bmypbl 6 COCMase 20p0OCKOU iopbl 20pooa
Acmarbl

Kyp6an6aeBa JK./l., Taeyoeprenosa I'.C., I'anakruonona E.B.

AHanmm3 >kM3HEHBIX (opM pacTeHnii Oepe3oBeiXx JecoB Kei3punkapckoro paiiona CeBepo—
Kazaxcrauckoii od1actu

Analysis of life forms of flora of birch forests in the Kyzylzhar district of the North Kazakhstan
region

JIny 10., In6ucrosa O.b., I'yrrendeprep I'.

Bnusnue CTCXUOMETPHUU JOCTYITHBIX 6I/IOFeHHI)IX 3JICMCHTOB Ha q)epMeHTaTI/IBHYIO AKTUBHOCTH
crenHoil nouBel CeBepHoro Kazaxcrana

Effect of the stoichiometry of available nutrients on the enzymatic activity of steppe soil of
Northern Kazakhstan

Mareunkasn A.}O., Ckuoda 10.A., Xopomasuna A.B., Epémenxo M.M.

W3sy4yenne uenononyssiuuii Bellevalia speciosa Woronow ex Grossh. (Asparagaceae) B
Pocrosckoit obmactu

Study of cenopopulations of Bellevalia speciosa Woronow ex Grossh. (Asparagaceae) in Rostov
region

IIpemuna H.B.

Jlunust capaHka- KpaCHOKHIDKHBIN BUT 3ama HO-AJNTaliCKOTO 3aII0BETHIKA

Lilia saranka is a red-book species of the West Altai Nature Reserve

PoxxoB 10.®., Kongakoa M.IO.

MOHI/ITOpI/IHF COCTOSHUSI JECHBIX dKOocHcTeEM OIEKMHHCKOTO 3aIlIOBEAHHUKA C HCIIOJIB30BAHHEM
KOCMHUYECKNX CHUMKOB BBICOKOI'O ¥ CBEPXBBICOKOI'O pa3pCIICHUA

Monitoring the state of forest ecosystems of Olekminsky Reserve using high-resolution and ultra-
high resolution satellite images

CaamyxanoberoBa K.K., /lumeena JLL.A.

00630p nonesnsix pactenuii CeBepaoro [Ipuapanbs

Overview of useful plants of the Northern Aral Sea region

409

121

126

131

137

142

145

150

156

160

167

171

179



Buonorusa FeinbimaapbiHbiH AokTopbl, KMIMU KypmeTTi npodeccopbl T.M. BparMHaHblH MepenToMbIHA apHanfaH
«BUnonornAanbiK SPTYPIINIKTI CAKTAY XOHE EKTA XKENICIH JAMbITY» aTThbl
XANbIKAPANNDbIK FbINbIMU-NMPAKTUKAINBbIK KOH®EPEHLIUA MATEPUANOAPDI

Typa6xanosa M.B. 182
Uzyuenne ypoxxailHOCTH KeJpa Ha TEPPUTOPHHU 3anagHO-ANTalCKOro 3al0BEeJHUKA
Study of cedar yield on the territory f the West Altai Nature Reserve

DAYHA MEH ) KAHYAPJIAP 9JIEMIH 3EPTTEY )KOHE CAKTAY
<
HN3YYEHUE U COXPAHEHUE ®AYHbI U )KUBOTHOI'O MUPA
<
STUDY AND CONSERVATION OF FAUNA AND WILDLIFE

AdusicoBa B.H., Tapacosckas H.E. 188
IneticTorenossle xuimusle (Carnivora) ITaBaogapcKoro MpHUPTHIIIS

Pleistocene Carnivora of the Pavlodar irtysh region

AmanreabaueBa K.A., Hypekuna O.A. 190
Kocranait 00IBICEIHBIH TOH/TI JaKBIIAPBIHBIH 3USH/IBI JKOHIIKTEPI

Harmful insects of grain crops of Kostanay region

Baiioycenos K.C. 194
9KOJIOFI/ISI/Ip0BaHHLIC CUCTCMbI 3alllUTBI parnca OT OCHOBHBIX H&CCKOMLIX'BPCILHTGHGI;'I JJIsL
CHIDKEHUS PHUCKA MPUPOTHOMY OMOpPa3HOOOpa3HIo

Ecologized systems for the protection of rapeseed from major insect pests to reduce the risk to
natural biodiversity

Baiiteainesa A.M., Azaros H.M. 200
CoBpeMeHHbIe METOABl MOHUTOPHHTA KpacHOKHIKHIKOB Felidae Kazaxcrana.

Modern methods of monitoring the red book Felidae of Kazakhstan.

Batpsikos P.P. 205
JletHee HaceneHre ryceo0pa3HBIX MITHIT HA BojoeMmax Hayp3ymckoro 3anoBenanka B 2018-2023 rr.
Summer population of Anseriformes bird species on the lakes of the Naurzum Nature Reserve in
2018-2023.
Bparun A.E.", Katunep T.%, Bparun E.AG 212

JlmHamuKa THE370BO# TPYNIHPOBKHU CTEITHOTO Opia B AKTIOOMHCKO# obmacTtu B 2018-2023 romax
Dynamics of the nesting group of the steppe eagle in Actobe region in 2018-2023

Bbparuna T.M., Tapacenko E.JI. 217
KoHKypeHTHbBIE TpyMIbl JUKHAX ONBLIMTENCH MEIOHOCHON IYesbl Kaprartckod mopossl (Apis
mellifera carpathica Avetisyan, Gubin, Davidenco, 1966).

Competitive groups of wild pollinators of the carpathian honey bee (4pis mellifera carpathica
Avetisyan, Gubin, Davidenco, 1966).

I'a0pysummna A.Y., Kaasipoekos P.X. 221
Homonnenne k Qayne sxykos-ycaueir (Coleoptera, Cerambycidae) Karon-Kaparaiickoro
rOCYJapCTBEHHOI'O HAIIMOHAIBHOTO TIPUPOIHOTO TIapKa

Addition to the fauna of longhorn beetles (Coleoptera, Cerambycidae) of the Katon-Karagai State
National Natural Park

Hynxun C.H. 223
JloHCcKOe 3ampeTHOe MPOCTPAHCTBO B CHUCTEME COXpPAHEHUS OMOpa3HOOOpa3us W PECypCHOTO
noteHuana Huwxuero Jlona u A30BCKOro Mopst

The Don forbidden space in the system of conservation of biodiversity and resource potential of

the Lower Don and the Azov sea

ErunbaeBa A.E., Atasoy E., TyaerenoBa A.E. 228
Beckaparaii ayTaHBIHBIH XaHyapiap JYHUECIHIH reorpadusIiblK aTayiapAarkl KOpiHici

Description of the animal world in the geographical names of the Beskaragai district

Ecenbexona I1.A., Ken:keranues A.M. 233
Conrycrik Tsanb-lllane ¥3bIHKapa maTKanbl >KapThUIall KaTThIKaHATThUIApHl (Hemiptera,
Heteroptera)

Hemiptera (Heteroptera) of the gorge Uzynkara of the Northern Tien Shan

410




MATEPUANbI MEXXOYHAPOOHOW HAYYHO-NPAKTUYECKOW KOH®EPEHLIUMU
«COXPAHEHUE BUONOIMMYECKOIo PASHOOBPA3UA U PASBUTUE CETU OOMMT»,

NOCBSLLEHHOMN o6uner AoKTopa 6Monornyecknx Hayk, noyetHoro npoceccopa KM T.M. BparuHon

3abamra A.B.

OOurtanne wHaMiickoro aukooOpasa Hystrix indica B Bocrtounom IlpenkaBka3be BO BTOpOi
nosioBuae XVIII Beka

The habitat of the indian porcupine Hystrix indica in the Eastern Caucasus

in the second half of the XVIII century

3aaranos B.B., AliT:kanosa M.O.

3amerku 1o (ayHe u IKoJIOTuH MyXx-xypuaiok (Diptera, Syrphidae) 3amnuiickoro Anatay (FOro-
BocTounsrii Kazaxcran).

Notes on the fauna and ecology of hoverflies (Diptera, Syrphidae) of the Zailiyskiy Alatau (South-
Eastern Kazakhstan)

Kaczensky P., Salemgareyev A., Linnell J. D. C., Zuther S., Walzer Ch., Huber N., Petit Th.
Post-release movement behaviour and survival of kulan reintroduced to the central steppes of
Kazakhstan

Hepedeuafcenue nocije 6blnycKa u 6sblofcusarHue Kyjiana, 60CCMAHO6J1EHHO20

6 YUEHMPATIbHBIX CMenAiax Kazaxcmana

Kosmaps B.A.

Penkue u ocob0-oxpaHseMble BUIBI ITUI] pe3epBarta «lne-bamxamn»

Rare and protected bird species of the lle-Balkhash reserve

Kynaum A.B., Mouceenko O.U.

Haxonxu HOBeIX BumoB Decapoda B akBatopuu Omnykckoro mpupojaHoro 3amoBennuka (Kpbim,
Poccus)

Finding new species of Decapoda in the water area of Opuksky Nature Reserve (Crimea, Russia)
Kypmeroek T., CapumcaxkoBa A.A., Hypymes M.2K.

Axbexennepaiy (Saiga tatarica) momyssIUChIH aTy Typasibl 3aHHAMA KAHIITATBIKTHI THIMIi?

How effective is the legislation on the shooting of the saiga (Saiga tatarica) population?

Jin H.T'.

MaKpOd)I/ISI/IOHOFI/I‘IeCKI/Iﬁ Ioaxoa B HCCIICAOBAaHHUH 61/10pa3H006pa31/I$[ OKTOTCPMHBIX OpPraHu3MOB
(0630p)

Macrophysiological approach in studying the biodiversity of ectotherm organisms

JIunkoBu4 A.Jl.

Penkue BUABI OKOJOBOMHBIX MTHUIl HA TEPPUTOPHH TOCYJAPCTBEHHOTO MIPHPOIHOTO OHochepHOro
3anoBe/IHNKa «POCTOBCKUI», €r0 OXpaHHOW 30HBI U CONPEAENbHBIX BOJIOEMAX

Rare species of waterbirds on the territory of the Rostovsky State Nature Biosphere Reserve, its
protected zone and adjacent water bodies

Hanonunckwuii P.B., Hagonunckuii B.I1., {yaxkun C.U.

Bnusnne w3MeHeHHMs COJNEHOCTH Ha BPII[OBOﬁ COCTaB MU YHCIICHHOCTb HXTUOIIVIAHKTOHA
TaFaHPOFCKOFO 3a;rBa A30BCKOTO MOpsL

Influence of salinity changes on species composition and the number of ichthyoplankton in the
Gulf of Taganrog of the Azov Sea

He6ecuxuna H.A., I'orya M.JIL.

Pa3mepHO-BO3pacTHass W T'eHETHYECKas CTPYKTypa pydbeBoil ¢openu (Salmo trutta) Gacceiina
pexu b3

Size-age and genetic structure of brook trout (Salmo trutta) of the Bzyp river basin

ITomoB A.B., bparuna T.M.

BujoBoil cocTaB M CTPYKTypa YJIOBOB PbIO B MOJIENBHBIX BOJOEMaxX Y3YHKOIBCKOIO paiioHa
Kocranaiickoii obmactu

The species composition and structure of fish catches in the model reservoirs of the Uzunkol
District of the Kostanay Regionz

Ipumyrosa 3.1".

)Ky)KeJ'II/ILIBI 30HAJIBHBIX CTCITHBIX COO6H_I€CTB 3aI10OBCAHHUKA «PocTOBCKMI»

Ground beetles of zonal steppe communities of the Rostovsky Reserve

411

239

242

248

260

266

270

273

279

282

288

294

298



Buonorusa FeinbimaapbiHbiH AokTopbl, KMIMU KypmeTTi npodeccopbl T.M. BparMHaHblH MepenToMbIHA apHanfaH
«BUnonornAanbiK SPTYPIINIKTI CAKTAY XOHE EKTA XKENICIH JAMbITY» aTThbl
XANbIKAPANNDbIK FbINbIMU-NMPAKTUKAIBbIK KOH®EPEHLIUA MATEPUANOAPDI

Caenko E.M., Besopycuesa C.A., Koror C.B. 302
CocrostHue MOomyJIAuu paxkoB BecenoBckoro BOJOXpaHUIUIIA

The state of the population of crayfish in the Veselovsky reservoir

Caxoaes /I.H., ’Kakcbioaes M.b., Ecenoexona I1.A. 307
Anmarsl Kanacel baym Toraiibl KoHbI3IapbIHBIH (COleoptera) amyanTypiiiiri

Biodiversity of Coleoptera Bauma Grove Almaty city

Cunsisckas (Kunsikona) B.C., Tuxonon A.B. 314
HoBrlie BCTpCYU CEPOro XoMsuka 1u CTeIHOM’ MBIIIOBKH, MBIIIOBKHA H_[TpaHI[a 1 TEMHOM MBIIIIOBKHU

Ha TeppuTopun PoCTOBCKO# 00acTn

New encounters of the gray dwarf hamster and the southern birch mouse, the Strand's birch mouse

and the Severtzov's birch mouse on the territory of the Rostov region

Tapacosckas H.E., Knumenko M.IO., 'appusiosa T.B., AnusicoBa B.H. 317
Hcnons3oBanue MIPOAYKTOB ITYCIIOBOACTBA JII KOHCEPBAMM KOCTHBIX 3KCIIOHATOB B IIOJIEBBIX
YCIIOBUSAX

Using of polymeric materials for the conservation of archeological and paleontological bone
exhibits

Tapacosckas H.E., Knumenko M.IO. 322
Ce3oHHas JMHAMMKa IOKa3aTesedl 3apakeHHOCTH TeJIbMUHTAMH OCTPOMOPAON JISATYIIKH BO
BJIQXKHBIC 1 3aCyIIJIMBBIC I'OAbI

Seasonal dynamics of infection indicators by helminthes in moor frog in moist and dry years
Tapacosckas H.E., Knumenko M.IO. 328
CrexTpalIlbHBIN aHaIu3 MBIIICYHBIX TKAHEH OXOTHUYLE MPOMBICTIOBBIX KUBOTHBIX [laBiomapckoit
obmactu

X-ray analysis of hunting and commercial animals’ muscle tissue from Pavlodar region

TacraiioaeBa A.A. 335
buoronmyeckoe pacnpenenenne HambOoiee pacIpOCTPaHEHHBIX CapaHYOBBIX B Hayp3ymckom
3allIOBEIHUKE U Ha CONPEACIIbHBIX TEPPUTOPUIX

Biotopic distribution of the most common locusts in the Naurzum nature reserve and adjacent
territories

Timonen S. 340
The migration ecology of finnish black-tailed godwits (Limosa limosa)

Muepayuonnas sxonocus gunckux 6orvuux eepemennuxos (Limosa limosa)

Yanukosa E.C. 344
IItuer Cynrunckoro ygactka Celpaapbs-TypKkecTaHCKOrO MPUPOJHOTO MapKa

Birds of the Sunga section of the Syrdarya-Turkestan Natural Park

Yepeanukos C.IO. 351
buopasHoobpaszue nuxtnodayHsl B 3alpeTHOM PHIOHOM IIPOCTPAHCTBE U COTIPEACITHHON aKBaTOPUN
nenbThl JloHa

Biodiversity of ichthyofauna in the forbidden space and adjacent water area of the Don estuary
Ilynosa T.B. 355
.HeCOHapKI/I Merarojuca B CHCTEMEC COXpPAaHCHHA BUIOBOIO pa3H006pa3HsI COO6HI€CTB
THE3IAIUXCS IITULL

Forest parks of the metropolis in the system of conservation of diversity of nesting birds
communities

412



MATEPWANbI MEXXOQYHAPOOHOW HAYYHO-MPAKTUYECKOWU KOH®OEPEHLINK
«COXPAHEHME BUONMOMMYECKOIO PA3BHOOBPA3UA U PA3BUTUE CETU OOMNT»,
NOCBSLLEeHHON 6uner AoKTopa 6uonornyecknx Hayk, noyetHoro npoceccopa K T.M. BparuHon

BIJIIM BEPY IIOHAEPIHJAEI'T BUOJOTUAJIBIK SPTYPJILIIK KOHE EPEKIIE
KOPYAJIATBIH TABUT'U AYMAKTAP TYPAJIBI MATEPUAJIIAP
<
MATEPHAJIBI O BUOJIOT'MYECKOM PA3ZHOOBPA3UHN 1 OCOBO OXPAHSAEMBIX
HNPUPOJHBIX TEPPUTOPUSAX B OBPA3OBATEJIBHBIX JUCIHUIIIMHAX
<

MATERIALS ON BIOLOGICAL DIVERSITY AND SPECIALLY PROTECTED NATURAL
TERRITORIES IN EDUCATIONAL DISCIPLINES

AcranuHa JLA. 361
BuopasHooOpa3sue B mpu3Me XUMUYECKOTO 3arps3HEHUS

Biodiversity in the lens of chemical pollution

Bay6exosa I'.K., Omapora K.U., Koaas B.B, Cyronaukosa K. T. 364
DOkonoru3anys B MWKoJIbHOM Kypce «['eorpadus»

Ecologization in the school course "Geography"

beaan O.P. 370
[MpobnemMHoe 00y4YeHHE B IKOJIOTHUECKOM 00pa30BaHUM CTYACHTOB BY30B

Problem-based learning in environmental education for university students

Bparuna T.M., Pyaésa M.M. 373
Kyku-1menkyHsl Kak yI0OHBIH 00BEKT 3HAKOMCTBA C MECTHOH (ayHOi

Click beetles as a convenient object for exploring the local fauna

Bparuna T.M., CatmyxamobeToBa I'.A. 377
N3y4yeHue onacHbIX BUIOB JJIMHHOYCBIX IBYKPBUIBIX B KypCe LIKOJIBHON IIPOrpaMMBbl

The study of dangerous species of long-whiskered dipterans in the course of the school curriculum
Kuranno O.A., Bparuna T.M. 384
MopnenbpHBIE BHUIBI PO3OIBETHBHIX KaK YAOOHBIH OOBEKT HW3yYEHUS PACTUTEIHHOTO MHpa B
00pazoBaTeILHOM MPOIIecce

Model species of Rosaceae as a convenient object of studying the plant world in the educational

process

Ko:xkmyxameroBa A.C., BoxkekenoBa K. T. 390
JKyitenik-OenceHailik  TOCUTIH —maijanaHa OTBIPBIT  OMOJIOTHSJIBIK — IMOHACPAI  OKBITYIbI
YUBIMIACTBIPY

Organization of teaching biological disciplines using a system-activity approach

Hypymer M. XK., lapubaii T. O., Xyanoaii K., Hypymes . A. 395
AKTyaJ'ILHOCTB CIICNUAJIbHOCTHU «bronornyeckue peCypcCoD>» B 06pa3OBaTGJ'ILHOM mpounecce
PecrryOmku Kazaxcran

Relevance of the specialty “Biological resources” in the educational process of the Republic of
Kazakhstan

Pyukuna I'.A., Yepusisckasa O.M. 402
Opranuzanusi paboOTBl CTYJEHTOB Ha J1a0OpaTOPHO-TIPAKTHYECKHX 3aHSTHUSX ECTECTBEHHO-
Hay4YHBIX JUCHUILINH

Organization of student work in laboratory and practical classes in natural science disciplines

413



Buonorusa FeinbimaapbiHbiH AokTopbl, KMIMU KypmeTTi npodeccopbl T.M. BparMHaHblH MepenToMbIHA apHanfaH
«BUnonornAanbiK SPTYPIINIKTI CAKTAY XOHE EKTA XKENICIH JAMbITY» aTThbl
XANbIKAPANNDbIK FbINbIMU-NMPAKTUKAIBbIK KOH®EPEHLIUA MATEPUANOAPDI

KocTanaii MemJIeKeTTIK NMeJarornKajJblK HHCTUTYTHIHBIH KYpMeTTi pogeccopbl,
OuoJI0rus FHLIBLIMAAPBIHBIH T0KTOPbI T.M. bparnHanbiH MepeiiToiibIHA apHAJIFaH
BUOJIOTUSAJIBIK OPTYPJILJIIKTI CAKTAY K9HE EPEKIIE

KOPFAJIATBIH TABUT AYMAKTAP KEJIICIH JAMBITY atrbi
XAJIBIKAPAJIBIK 'BIVIBIMU-ITPAKTUKAJIBIK KOHOEPEHIINAHBIH

MATEPHUAJIJAPBI

MATEPHUAJIBI
ME)KI[YHAPOZ[HOﬁ HAYYHO-IIPAKTUYECKOM KOH®EPEHIINN
COXPAHEHHUE BUOJOI'NMYECKOI'O PABHOOBPA3USA U PABBUTHUE CETHU
0OCOBO OXPAHSAEMBIX ITPUPOJHBIX TEPPUTOPUM,
NMOCBSIIIIEHH O 10MJIe10 MoYeTHOTro npodeccopa Kocranaiickoro rocyiapcTBeHHOro
NeJaroru4ecKoro MHCTUTYTAa, J0KTOpa Ouosornyeckux Hayk T.M. bparunoi

PROCEEDINGS
OF THE INTERNATIONAL RESEARCH AND TRAINING CONFERENCE

«CONSERVATION OF BIOLOGICAL DIVERSITY AND DEVELOPMENT
OF THE NETWORK OF SPECIALLY PROTECTED NATURAL AREASy,
dedicated to the anniversary of the honorary professor of the Kostanay
state pedagogical institute, doctor of biological sciences T.M. Bragina

Bacyra 2024 x. 21.02. Gepinmi. [Monmucano B neuats 21.02.2024
[immimi 60x84/8. Kenemi 32,0 6.1. Tancsipsic Ne 016. ®opmar 60x84/8. O6bem 32,0 m.i1. 3akaz Ne 016.
Axmet baliTypChIHYIIBI aThIH/IAFbI OrtreyaTaHo B pelaKIIMOHHO-U3/1aTEICKOM OT/IeIIe
KocTtanait eHipiKk yHUBEpCUTETIHAETI Kocranaiickoro peruoHajabHOro yHUBEpCUTETA
Penaxmmsansik-6acma GemimMinae 6ackiFaH nMeHn AxmeT balTypChIHYIIBI
Kazakcran Pecniy6mukacst, 110000, Pecny6nuka Kazaxcran, 110000,

Kocranaii k., baittypceiayis K., 47 r. Kocranaii, yn. baiitypceiHosa, 47



