OKOJIOTTMYECKAS BE3OITACHOCTD

VAK 502

NCITOAB3OBAHME Ir'nc

TEXHOAOTUMN B

DKOMOHUTOPUHTOBO

AEATEABHOCTHN BOTAMHCKO-BACKYHYAKCKOTI'O 3AITOBEAHUKA

I'aaroaes C. B.!, Boakosa H. B.%>*, AokaamyxamGeroBa E. A% Ieiryra A. H.2

'"BoranHcko-BackyHYIaKCKIIT TOCYAAPCTBEHHELI IIPUPOAHBII 3aII0BEAHUK, AcTpaxanb, Poccust

*Kaciuiickuii HHCTUTYT MOPCKOIO M PEYHOro TpaHcropra uM. re.-aam. .M. Ampakcuna — draman

Boaxkckoro FOCYAQPCTBCHHOI“O yHI/IBCPCI/ITCTa BOAHOIO TpchnopTa, ACTanEle, Poccus

ACTpAXAHCKHIT TOCYAAPCTBEHHBIN TEXHUICCKUI yHUBEpCHTET, AcTpaxans, Poccus

Crarpa moctynmaa 19.06.2025, mpunsara k nyoankarun 30.06.2025. OnybAnkoBana OHAAH.

Annoramusa. Crares HOCBAIIICHA IPUMCHEHIIO
reoundopmarnonssx cuctem (I'VIC) B sxono-
IMYECKOM MOHHTOpHHIE boramucko-backyn-
YaKCKOTO 3AITOBEAHUKA — YHUKAABHOH TEPPHUTO-
PHH C BEIPAKCHHBIMI KAPCTOBBIMU ITPOIECCAMMU
U BBICOKIM OHOPa3HOOOpa3HueM.

Ha npumepe aHaamsa AMHAMHKH KapCTOBBIX
IIPOBAAOB, KAPTUPOBAHUSA MAPIIIPYTOB HCCACAO-
BaHHH U y4€Ta OHMOAOIMYECKUX BHAOB ITOKa-
3ano, kak uHTerparusa ['MIC-rexnoormii mosbr-
IIaeT TOYHOCTD U 9P (PEKTUBHOCTH SIKOMOHUTO-
PHHTA.

Mcroap3soBanne MOOHABHBIX — IIPHAOKEHHIH,
CIIyTHHUKOBBIX CHIMKOB I MHOTOCAOHMHBIX KapT

IIO3BOAHAO aBTOMaTI/ISI/IpOBaTb C60p AAQHHDBIX,

OIITUMH3HUPOBATH YIIPABACHHE TYPHCTHICCKIMI
IIOTOKAMHA ¥ MHUHHMH3HUPOBATH AHTPOIIOTEHHOE
BO3ACHCTBHE.
Pesyabrarer  aAemoncrpupyror, uro I'MC-
IA2TOPMBI HE TOABKO YIIPOIIAFOT BU3yaAN3a-
ITUIO HPOCTPQ.HCTBCHHI)IX AAHHBIX, HO 1 CHOCO6-
CTBYIOT Pa3pabOTKE CTPATErNii COXPAHECHUSA PEA-
KHX BUAOB H YA3BHMBIX dKOcHCTeM. CTaThs IOA-
uepkuBaeT KAroueByro poAb ['VIC B apanrtuBHOM
VIPAaBACHHH OXPAaHAECMBIMH TEPPUTOPUAMU B
YCAOBHAX PACTYIIETO aHTPOIIOIEHHOIO IIpec-
CHHTA.

KaroueBbie caoBa: reonH(OPMAIIHIOHHBIC CH-

CTEMBI, 3aIIOBCAHUK, 9KOAOTHYECKHI MOHHUTO-

pI/IHF, KapTI/IpOBaHI/IC, CIIYTHHKOBBIC CHUMKH
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Abstract. The article is devoted to the application
of geographic information systems (GIS) in the
environmental monitoring of the Bogdinsk-
Baskunchak Nature Reserve, a unique territory
with pronounced karst processes and high biodi-
versity. Using the example of analyzing the dy-
namics of karst sinkholes, mapping research
routes and accounting for biological species, it is
shown how the integration of GIS technologies
increases the accuracy and efficiency of ecomon-
itoring. The use of mobile applications, satellite
imagery, and multilayer maps has made it possible

Bseaenue

Kaprorpadudeckre METOABI M I'€OHH-
dopmarmonnsie cucremel (I'11C) cayxar HEOTH-
E€MAECMBIM HHCTPYMEHTOM COBPEMEHHOIO 9KOAO-
I'MYECKOTO MOHHTOPHHIA, OOECITEYNBAS HATAAA-
HYIO BH3YAAH3ALIMIO H TAYOOKHI IIPOCTpaH-
CTBEHHBIH 4HAAU3 COCTOSHUS ~OKPY/KAFOIIEH
cpeant. Mx mpumenenne mosoaser addek-
THUBHO COOHMPATh, HHTEIPUPOBATH, 0OPaOATHIBAT
U HHTEPIPETHPOBATH OOABIIHE OOBEMBI AAH-
HBIX, BKAFOYAS HH(POPMAITUIO O IIPUPOAHBIX Pe-
Cypcax, aHTPOIIOT€HHOM BO3ACHCTBHH, 3arpA3He-
HON 1 AMHAMuKe sKocucreM. KarodeBeie mpe-
mmytectsa I'MIC-TeXxHOAOT I B 9KOAOTHH BKATO-
YAFOT HAIASAHOCTD U AOCTYITHOCTH ITPEACTABAC-
HHA CAOKHBIX IIPOCTPAHCTBEHHBIX AAHHBIX, BBI-
COKYIO TOYHOCTb COOpA M aHAAM3A IE€OIIPUBA3AH-
HOI MHQOPMAIINH, 2 TAKKE HAAMIHE MOIITHBIX
AHAAUTHYECKAX HHCTPYMEHTOB AASl MOACAHPO-
BaHMA CLEHAPHUEB (BKAIOYAd IIPOTHO3UPOBAHIE
M3MEHEHHH ITOA BAHSAHHIEM Pa3AUYHBIX (DAKTO-
POB) U IIOAAEPKKH HPUHATHA OOOCHOBAHHBIX
VIIPaBACHYCCKUX PEIIICHUI.

[Tomumo mpouero, I'MIC crrocoberByroT
ONTHMHU3AIIUN HCIIOAB3OBAHUA U OXPAHBI IIPH-
POAHBIX PECYPCOB (AECHBIX, BOAHBIX, 3 MEABHBIX)
U HUIPAIOT BAKHYIO POAb B HH(OPMUPOBAHHHI
obrecrBeHHOCTH. OCOOYIO 3HAYHUMOCTH 9TH
TEXHOAOTHH IIPHOOPETAIOT B AEATEABHOCTH IIO
VIPAaBACHHIO OCOOO OXPaHAECMBIMU IIPHPOA-
HBIMH TEPPUTOPHUAMH, TAC UHTEPAKTUBHOE Kap-
TorpapupoBaHUe, BKAIOYAA TOYHOE OIIPEACAC-

HIC I'paHI/II_[, MapH_[pyTOB MOHI/ITOpI/IHl"‘El H 30H

to automate data collection, optimize tourist flow
management, and minimize anthropogenic im-
pact. The results demonstrate that GIS platforms
not only simplify the visualization of spatial data,
but also contribute to the development of conser-
vation strategies for rare species and vulnerable
ecosystems. The article highlights the key role of
GIS in the adaptive management of protected ar-
eas under increasing anthropogenic pressure.
Keywords: geographic information systems, na-
ture reserve, environmental monitoring, map-
ping, satellite images

KOHTPOAfl, IPUMEHACTCA AAfl ITAAHHPOBAHHA,
obecrieueHHUsA Pa3BUTHA U COXPAHEHUA OHOpa3-
HOOOPa3uA YHUKAABHBIX 9KOcucTeM. [1eAbro Aan-
HOI PabOTEI ABASAETCA AHAAU3 BO3MOKHOCTEH H
pa3spaboTKa PEKOMEHAAIIMH 110 IPHUMEHEHUIO
I'MIC-TexHOAOTHIT AAL COBEPIIICHCTBOBAHHA CH-
CTEMBI 9KOAOTHTIECKOIO MOHUTOPHHTA HA TEPPH-
Topmun  boramuacko-backyrdakckoro rocyaap-
CTBEHHOIO IIPUPOAHOTO 3aITOBEAHUKA.
borannacko-backyruakckuii 3a110BeAHHK,
PACIIOAOKEHHBIH B ACTPaxaHCKONH 00AaCTH,
IIPEACTABAACT COOON YHHKAABHBIA ITPHUPOAHBIH
KOMITAGKC, ~COYETAIOINNHA  KApCTOBBIE — AAHA-
11aThI, COATHOKYIIOABHBIE CTPYKTYPBI M PEAHK-
TOBBIE 9KOCHCTEMBI. Ero reomopdoaormaeckne
OCOOEHHOCTH, TaKue Kak ropa boasmoe borao u
o3epo backyruak, popMHpPOBAAUCH ITOA BAMSA-
HHUEM ITAACO30MICKUX OTAOKCHUM U AKTUBHBIX
KapCTOBBIX 1IporreccoB. OAHAKO aHTPOIIOTEHHASA
HATPY3Ka, BKAIOYAA HEKOHTPOAHPYEMBIH TypHU3M
U KAMMATAYECKAE W3MECHEHHS, CIaBUT IIOA
YIPO3y XPyIKOE paBHOBECHE 3THUX SKOCHCTEM.
TpaAuIImOHHBIE METOAB MOHUTOPHHIA,
OCHOBAHHBIC HA PYIHOM COOpPE AAHHBIX, YaCTO
OKA3BIBAFOTCA TPYAOEMKHMH M HEAOCTATOYHO
tounbivu. Baeapenne I'M1C-rexnoAormii mosso-
AAET PEILHUTD 3T IIPOOAEMEI, OOECIIEIUBAS, ABTO-
MaTHU3AIHUIO YI€Ta KAPCTOBBIX IIPOBAAOB U AMHA-
MHKH peAbeda, HHTEIPAITHIO AAHHBIX AHCTAHIIH-
OHHOTO 30HAMPOBAHHSA C ITOAEBBIMU HCCACAOBA-
HUAMH, BU3YAAU3AIIUIO PACIIPEACACHUA OHOPa3-

HOO6pa3I/IH 1 AaHTPOITOTCHHBIX CpaKTOpOB.
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MarepraAbl 1 METOABI

OOBEKT HCCACAOBAHHA: HCCACAOBAHUSA
IIPOBOAMAHCE Ha Teppuropun l'ocyaapcren-
HOTO IIPHPOAHOTO 3aIOBeAHHKa «BorammHcko-
Backyrnuaxckuity (Acrpaxanckad obaacts, Poc-

cus), XapaKTEPUIYIOIIEHCA CAOKHBIM I'€OAOTO-

AXTYBUHCK

YeneHka

4

HépHbiit fAp
Hoso-Hukonaeeka

BonxyHbl

reoMOPOAOIITIECKIM CTPOCHUEM  (BKAFOYAS

CTPYKTYPY,
dopmbl peabeda — BOPOHKH, IIEIIEPHI, CACITBIE

COASTHOKYIIOABHYIO KapCTOBBIE

OBpar") M YHHKAABHBEIM OHOPa3sHOOOpPasHeM.

Ero pacrioroxenne nokasano Ha kapre (puc. 1).

BepxHUia

BackyHu4aK HkHAR

backyHuax

03
BackyHyak

Puc. 1. 'ocyAapCTBeHHBIT IIPHPOAHBIT 3aII0BCAHHK Borammcko-backyraakckuil (3eACHBIM IIBETOM 000O3HAYCHA
TEPPUTOPHA 3AIIOBEAHHKA)

B ocHOBY paOoTHI AeTAM MaTE€pHAABI 113
exxeroAHsx otdeToB PI'BY «'ocyaapcrBenHbII
3artoBeAHHK «boranHacko-backyruakckuin 3a 22
roAa [1] m exeroaHsle AOKAGABI OO 9KOAOTHHe-
CKOM curyarun B AcTpaxaHckoir u Boarorpaa-
CKOM oOAacTax [2; 3].

B pabore OBIAM HCIIOAB30OBAHBI KOM-
IIAEKCHBIE METOABI COOpa AAHHBIX: TeoMOpdo-
AOTHYECKAN MOHUTOPHHT [4]; MOHUTOPHHT OH-
Opa3HOOOpasus [5], BKAIOYAsA BU3YAABHBII y4ET
’KHBOTHBIX, METOA IITyMOBOTIO IIporosa [6], ¢o-
TOPETUCTPALUA C HCIIOAB30BAHHEM (POTOAOBY-
mek [7], dpukcamma MecT IPOU3PACTAHHA PEA-
KHX ¥ PEAUKTOBBIX BUAOB pacTeHui [8]; yaer aH-
TponoreHHon Harpysku [9-12], Bkarouas dpukca-
IIHEO CYIIECTBYFOIIUX TYPUCTHIECKHX MapIIpy-
TOB, Y9ET IOCEIAEMOCTH TEPPUTOPHH (IKCKYP-
CAHTEI, TYPHUCTHI, HAYYHBIE IPYIIIIHI).

AAf CHCTEMATH3AINH, AHAAU3A U BU3ya-
AU3ALAHA AAQHHBIX IIPUMEHAAHUCH CACAVIOIIIHE
METOABI reonHMOpMATHKNA: COOp U 00pabOoTKA
AQHHBIX;

IIPOCTPAHCTBEHHBIX perucrpanus

ITOAEBBIX MApIIPYTOB H TOYEK HAOAIOACHHUII B
PEAABHOM BPEMEHH C HCIIOAB30BAHHEM MO-
ouapnoro I'MC-npuaokenus; orudpoBka ap-
XUBHBIX KAPT U CXEM HAOAIOACHUI; UMIIOPT H
00pabOTKA CITyTHHKOBBIX CHIMKOB Pa3AHYHOIO
pasperenus; (pOPMHPOBAHUE ATPHOYTHUBHBIX
TaOAUIT AASL OOBEKTOB (BHABI, YHCACHHOCTB,

AaTta Ha6AIOACHI/IH, PpasMCprI IIPOBAAOB 1 T.A.).

PesyabTaThI

boramacko-backyruakckmii - 3armoBea-
HHK, PACIIOAOKEHHBII Ha AeBoOepexbe Hrmk-
Hero IToBOAXBA, OTAHYAETCA PA3HOOOpPA3HEM
reOMOP(POAOTHYECKUX OCOOEHHOCTEH, KOTO-
peie  C(DOPMHUPOBAAHCH IIOA  BO3ACHCTBHEM
CIPYKTYPHBIX H KAHUMATHYECKHX (PAKTOPOB H
reoAOrudeckoro passurtusd. OCHOBHOHI peAbed
TEPPUTOPHHU BKAIOYAET AEHYAAIIMOHHYIO TIpa-
HHITY C MAKCHMAABHOI OTMETKOI HOBEPXHOCTH
149,6 ™, ITAQBHO TIEPEXOAAIIYIO B aKKYMY AATHB-

HYIO FpaHI/IL[y BOprr osepa BaCKYH‘IaK.
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Haun6Goaee peabedprbivu dpopmamu AB-
Asrotcs ropa boasmoe borao (+150 m) i garra
osepa backymuak (—20,5 m). Ha reppuropun
IIPEACTABACHBI KAPCTOBEIE (POPMBI peAbeda, Ta-
KHE KaK BOPOHKI, CACIIBIE OBPArH, 4 TAKKE IaCTO
IIEIEPHI, BKAIOYaA KpyITHEHmyro nemepy bac-
KYHYAKCKYFO (OkOAO 1,5 kM AAmHBL). POpMBI 1
pasMepsl KapCTOBBIX BOPOHOK BECbMa Pa3HOO0-
pasHbL. AmaMeTp HEKOTOPBIX IIOBEPXHOCTHBIX
kapcToBbIX popm Ha 2008 TOA AOCTHrAAO DOACE
100 M, a raybmaa A0 25 M [1].

B ocmoBe backym4yakckoi cOASHOKY-
ITOABHOM CTPYKTYPBI 3aKAQABIBAFOTCA ITOPOABI
ITAACO30IICKOrO BO3PAcTa, BKAIOYAS KAMEHHYIO
COAB (TAAHT), IIEPEKPBHITYIO TIHIICOAHTHAPHUTO-

BEIM CcAOeM  (Kermpokom). l'mrcoBeie 1moas

Google Earth
08/2011

3AIIOBEAHHKA 3aHHUMAIOT OKOAO 360 kM2, urto
IIPEAOIIPEACAAET KapCTOBBIE IIporiecchl. Boao-
HOCHBIE TOPH3OHTEI KYHIYPCKOTIO APyCa Xapak-
TEPHU3YIOTCA 3HAYHUTEABHBIM BOAOOOECIIEeYe-
HUEM TEPPUTOPUH, A UX MUHEPAAU3AIUA Baphb-
upyercst ot 0,6 A0 380 r/A.

B 3amoBeanuke BeaeTcs HaOAIOACHHE 32
KAPCTOBBIMH IIPOBAAAMH, B YACTHOCTH 33 HX
pasmepamu B AuHaMuKe (puc. 2). AAf 3TOro uc-
ITOAB3YFOTCA CITYyTHHUKOBBIE KAPTBEI, HO CACAYET
oTMeTuTh, uTO KapThl A0 2011 roaa He yunTer-
BAAM CIYTHHKOBBIE CHUMKH M XapaKTE€PHU3YIOT
MECTHOCTD TOABKO 32 OIPEAEACHHBIE TOAQ, ITO-
3TOMY HEKOTOPBIE AAHHBIE IIPOCTO HE OTCACHKH-
BarorcdA. C npnvenennem ['IC-rexnoaornii ta-

Kasd IIPOOAEMa HCUEe32eT.

Google Earth 02/2021

Puc. 2. Mamenenwne pasmepos nposasa k C3 or o3epa KapacyH 3a A€CATHASTHHIT IIEPHOA

OAHHM U3 METOAOB B 9KOAOTHYECKOM
MOHHTOPHHIE ABACTCA COOp 1 (PUKCAITHA AQH-
HBIX 10 OnopasHooOpasuio [13], B wactHOCTH B
3AIIOBEAHHUKE OIIPEACAAFOT YNCAECHHOCTD PacTe-
uuii [14-15] 1 KUBOTHBIX.

Hanpumep, B rocyAapcTBEHHOM IIpH-
poanom 3anoseanuke (ITI3) «boranmucko-bac-
KYHYaKCKOM»  CYIIECTBYET  OIIPEACACHHBIE
MapIIPYTHI, 10 KOTOPHIM IIEPEMEIIAFOTCA CO-
TPYAHHUKH, OCYIIECTBAAIOIINE BH3YAABHBIH MO-
HUTOPUHT, HA OCHOBAHUH KOTOPOTO COCTaBAfA-
IOTCA CBOAHBIC TAOAHIIBI C YKA3aHHEM YHCAA
VYITEHHBIX OCOOCH M PACCUNTAHHBIM HHACKCOM
YHUCACHHOCTH OCOOEH Ha KBAAPATHBIH KHAO-
MeTp. Takue MapIIPyTE OTMEYAIOTCA HA KapTax

U AAM yAOOcTBa MOxHO oOTpasurs B [MC

IIPOEKTE C YKA3aHHEM TOYEK, B KOTOPHIX IIPOBO-
AATCA HMCCACAOBAHHA (ITOYBBHI, BO3AYXa, COCTaB
IIOYBHI U T.A.).

B macrosmee Bpems B I'TI3 «boramncko-
backyngakckuit» 3aI10BEAHNKE AAA 3aIIHCHIBA-
HUA MapIIPYTOB HAa MECTHOCTH HCITOAB3YETCH
MobuAbHOE npuAoxkenne Locus Map [16]. C ero
ITOMOIIBIO PAOOTHUKH 3aITMCHIBAFOT ITEIITHE
MapPIIPYTHL, 4 HA aBTOMOOMABHBIX MapIIpyTax
MOKHO OTMEYATh TOYKAMH HAUOOACE HHTEpPEC-
HBIE MECTa, KOTOpPHEIE DOA€E AETAABHO MOKHO
IIOCETHTH Ha merreM maprupyre. IlToaydennsrit
TPeK MapIipyra MoxHO HaAoxnuTe B I'MC-
IIPOEKTE Ha KAPTY AAA AAABHEHIIEeH 0O0paboTKu

AAHHBIX.

i
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Hanecenne AaHHBIX Ha OOIIyFO KapTy
TAKKE IIO3BOAHUT BBITOAHO PacCTaBUTbH (POTOAO-
BYIIIKI, ITOOBI 3AIIEIATACTD MAKCUMAABHOE KOAH-
4ecTBO mpeAcTaBureAeit dhayusr. Ha puc. 3 n3006-
PaKEeH IpUMEP KAPTHPOBAHUA MACKOIIUTAFOIIIHX.

OAHHM 13 BaKHBIX METOAOB HCCACAOBA-
HUA ABASETCA HADAFOACHHE 34 JKHBOTHBIMH, OT-
MCYCHHBIMIT

YIITHOI METKOH, OHO

0 0 20 N

a

OCYIIECTBAACTCA € IOMOIIBIO (prukcaruu hoTo-
AOBYVIIIKAMH HAH Bu3yaAbHO. Kak mpumep, Ha
puc. 4 OTMEUEHO MECTOIIOAOKEHHE B3POCAOIO
’KHBOTHOTO B MECTOITOAOKCHHE, KOTAA AAHHYIO
METKY 3aKpeIHAU. PaccTosHmIe MEKAY AAHHBIMI
Toukamu cocraBasger 188,5 km. Touku mMevenns
KMBOTHBIX MOKHO TaKiKe PACIHOAOKHATE Ha

kapre I'MIC-rpoexra.

0 o : Maexonuramune
S * BONbUON TYWKAHMK
* Bonk
* Cnenywonka
* Ywacruit &x
* 3asu-pycax
AuaTckmit Gapcyx
+ Caiirax
(undppamu-kon-so ocobeit)
+ Kopcax
Nwca

o s 10 150

I
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Puc. 3. Kaprsl BU3yaAbHOIO KOHTPOAA MACKOIHTAIOIIUX: 2) KAPTA MAPIIPYTOB IIEPEABIKEHUA COTPYAHUKOB

21-24 aBrycra 2023 roAa; 6) kKapra Bctped MAekonuTaromux B 2023 roay

k'

A - wmecro meuenusi  (N49°52'29" E047°44'32; 11.05.2016);
B - mecTo dukcauyuu Ha doTonosyiky (N48°15'04" E046°58'53; 05.07.2020).

Puc. 4. Kapra mecroroaoxenusa MmedeHHOIO xKuBoTHOIO, 2020 roa

- rpanuua mexay PO u Kasaxcranom
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MaprpyTsl KAaCCHPUIIUPYIOT KAK I10-

cTosHHBIE (MOHHTOPUHIOBBIE) (puC. 5) U Bpe-

(puc.

MCHHBIC 6). OcobeHHOCTBIO B

IIOCTPOEHUN MapPIIPYTOB ABAAETCA YYET 3KO-
AOTO-(PAaYHUCTHYECKIX KOMIIAEKCOB HAH OHO-

TOIIOB.

2)

Puc. 5. Ilocrosuusie maprupyrer: 1) 3eaensit caa. Mapiupyr Ne4, 2022 roa; 2) 3eaéusiit caa. Maprapyr Ne6,

2020 roa

Puc. 6. Bpemenneni maprpyt. Yaactok Nel «Peuxa I'operas (aamba) — 03. I'opproer, 2022 roa

KakApIli TOA B TedyeHME ITOAEBOIO Ce-
30HA IIPOKAGABIBAETCH OIPEACACHHOE KOAHYE-
CTBO ITOAEBBIX MaPIIIPYTOB AAfl FEOMOPEOAOTH-
YeCKUX HcCAeAOBaHNA (puc. 7). Bce mx moxHO
ormedars Ha I'VIC mpoexre B BUAE CAOEB.

[IpoBeaeHne AETAABHBIX Te€OMOPQOAO-
ITMYECKUX HMCCACAOBAHMI Ha TeppuTopun bor-
AMHCKO-bDackyH9akckoro samoBeAHHKa HMeeT
3HAYEHNE AAA ITOHUMAaHHUA COBPEMEHHBIX ITPH-
POAHBIX IIPOIIECCOB. AKTUBHOE Pa3BUTHE Kap-
CcTOBEIX (POpPM (BOPOHOK, IIPOBAAOB, IICIIED)

MPEACTABAAET ITOTEHIHAABHYIO OIIACHOCTD AAA
nHPPACTPYKTYPHI 3AITOBEAHHKA H ITOCETUTEACH,
IT03TOMY MOHHTOPHHI AHHAMUKU 3THX (POpM,
nx MOP(OMETPUH U IIPOCTPAHCTBEHHOIO pac-
IPEAEACHNA ITO3BOAACT BBIABAATH 30HBI ITOBHI-
IIIEHHOM KapCTOBOM OIACHOCTH, IIPOrHO3UPO-
BaTh BO3MOKHBIE H3MEHEHUSA peAbeda 1 OIeHN-
BATh BAUAHME STUX POIIECCOB HA THAPOAOTHYE-
CKHUIT PEKUM U COCTOAHUE S5KOCHCTEM.
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a) 'eomMopdorormgeckue MapIIPYTEL B FOIO-3AIIaA-
HOM yacTu 3aroBeAnnka, 2022 roa
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6) I'eomopdorormgeckuit Mmapripyr B parione yp. Kpac-
mas Aommuma u Oaaku I'oppkas Peuxa,
2022 roa
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B) I'eomopdorormaeckue MapIpyTsl B pafioHe 03.
Kapacyn u 6asku I'oppraa Peuaxa, 2021 roa

1) 'eomopdoaormaeckue MAPITIPYTEL HA yIacTKE «3eAe-
HBIA caAy, 2021 roa

Puc. 7. I'eomopdorormsgeckre MapIIpyThL

Mcrroap3ya HapaOOTKH MOHHTOPHHIA 32

dayHoO#I
KAPTHI IIEPEABIIKCHUSA OIIPEACACHHOIO BUAA Ha

3aITIOBCAHHNKA, MOKHO IIOCTPOHTH

mMectHOCTH. Harrpumep, rmepeABIKEHIA HEKOTO-
PBIX XaPAKTEPHBIX AAA MECTHOCTH KUBOTHBIX,
TAKUX KaK

TaKprHaH prrAOFOAOBKa,

ITUCKAMBBIM T'€KKOHYHK M AP., OTMEYAFOTCA Ha
KapPTE U B PE3YABTATE IPOCACKHUBAETCHA 3aKOHO-
MEPHOCTbD YTO C BO3PACTOM YBEAUYIHBACTCA Pa3-
MEp YYaCTKa, Ha KOTOPOM AQHHBIM BHA IIEpeMe-

maercs [1].
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ITomumo BBIIICTICPCINCACHHOIO Ha
KapTax pa6OTHI/IKaMI/I 3AIIOBEAHHMKA OTMCYAFOTCA
Y49aCTKH, Ha KOTOprX HpOBOA}ITC}I Y4€T KHUBOT-

HBIX METOAOM ITTYMOBOTO ITporoHa (puc. 8).

e B

Vuaacrok Nel o3. Kapacyn. 2022 1.

3areM pe3yAbTaTHl HAOAFOACHHH 3aHO-
CATCA B IACIIOPT yYACTKA, KOTOPHIE TOXKE MOTYT

OnrTH 3aHeceHs B I 1C IPOEKT B BUAE CAOSL.

nnowanxa Ne2-2

Vuacrok Ne2 yua. 3eaéuerit caa. 2022 r.

Puc. 8. Vuacrkn ANAA OHpeACACHI/I}I YHCACHHOCTH METOAOM IITYMOBOIO HpOIOHa

IIpu mHabAroaeruu 32 propoit borann-
cKO-bBackyH9akckoro 3aroBeAHHKA, Ha KapTax
OTMEYAIOTCA MECTA IIPOU3PACTAHUA PACTCHHIT
(puc. 9), HarpumMep, Ha pUCYHKE 9 2) TIPEACTAB-
Ha0 AFOACHHIH

ACHA 3a

KapTa-cxXeMa

Adum nderiense

Q

6)

PEAMKTOBBIMI BHAAMH PaCTEHUN, IIPOHU3pacTa-
rommx Ha . boasmmoe borao. Ha ocaoBe aan-
HBIX HAOAIOAEGHHI COCTaBAAETCA KAaACHAAPD
HaOATOACHUI 32 (PEHOAOTHYECKHMHU (pazamu

PpAaCTEHMII.

Puc. 9. Kapra-cxema MecT HAOATOACHEA B MecTa IpouspacTanus pacteHmit, 2016 roA: a) DBepcManms MOYTH-

koArogas - Ewersmannia subspinosa (Fisch. ex DC.) B. Fedtsch; 6) Ayx nuaaepcxuii Allium inderiense Fisch

ex Bung; B) Asyuaerruk myserpuarsiit Diarthron vesiculosum (Fisch. et Mey.) C.A. Mey.

i
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Ha reppuropun Borammcko-backyraax-
CKOT'O 3aITOBEAHIKA €KETOAHO IIPOXOAHT U3y9ICHHUE
dAOpPBI 1 (hayHEL, B TOM YHCAE U C TIOMOIIIBFO ITPH-
TAQIIEHHBIX crienuasucto. Hamprmep, B aBrycre
2022 ropa, B Te9€HUE HECKOABKHIX AHEH ITPOBOAH-
reprietodayHel
(puc. 10): mccaeaoBaAcs BHAOBOH COCTaB M apeaA

AOCH  H3ydeHHE 3AITOBEAHIIKA
obHTAHMA 3MEH HA IOTO-BOCTOYHBIX CKAOHAX T.
Boasmoit borao.

B pabore ncmoassyerca porodukcarms

n sammck KoopamHar. [loaydennbie AanvbIC

3aHOCATCA HAa KAPTy CIEIHAAHCTOM BPYYIHYIO,
YTO 3aHHMAET OOABIIOE KOAUYECTBO BPEMEHH,
U IPU AAABHEHIIIEM HCIIOAB30BAHHUN AAHHBIX
KapT HEOOXOAHMO BPYYHYIO IIEPEHOCHUTDH AAH-
HBIE B APYTYEO IIPOIPAMMY AAA IIPOBEACHUA aHA-
Aam3a. Ha pucynxke 11 ormedeHB pe3yAbTaTH HIC-
caepoBannii 3a 2016 roa. Mcrroapsosannsa ['VIC-
IIPOEKTA OOAETYUT U aBTOMATH3UPYET AAHHYIO
paboTy, TaK KaK MOKHO Pa3MECTUTh HHTEPECYIO-
ITIIE BHABI IO CAOSIM IO TOAAM, 2 AAHHBIE BBIBO-

AHTB B 3aBHCHMOCTH OT TPEOOBAHHH aHAAH3A.

Puc. 10. Kapra-cxema mMecT HaOATOACHHS 3¢MHOBOAHBIX I IIPECMBIKAIOIIIXCA B Boramrcko - backymaakckoM 3a-

ITOBEAHEKE M Ha IIPHUACTAIOMUX K HeMmy Teppuropmsx: (1 - 3eaénas :xaba; 2 - beictpas smypxa; 4 - Taxsipras

KPYTAOTOAOBKAf; 5 - [ TuckAmBEIT rekkoramK; 6 - Kacrmiickuit moaos), 2022 roa

Pelobates fuscus
Pseudepidalca viridis
Alsophylax pipiens
Phrynocephalus guttatus
Eremais arguta
Eremais velox

Erix miliaris

Hierophis caspius

Elaphe sauromates

Puc. 11. Kapra-cxema pasmerenns otmedeHHbIX B 2016 1. BHAOB amcuOUIl 1 perrrnanii Ha Tepputopun bor-

AI/IHCKO—BaCKyH"IELKCKOI“ O 3aIIOBCAHIIKA
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IIpu AertaAbHOI IIpOpabOTKE IIPOEKTA

PA3AMYHBIE CAOM  MOIYT  XapaKIE€PU30BATbh

HAOAIOACHUE 34  OIIPEACACHHBIMH  BHAAMHU
dAropbI 1 ayHBI: CAOH «KYCTAPHUKNY, CAOMH
«ACPEBB», CAOH «IITHIIBD. Takue CAOH MOKHO
HCIIOAB30BATH AAA (DOPMUPOBAHUSA MAPIIPYTOB
AAS sKOTypu3Ma. OHI ITO3BOAAT HE AOIYCTUTh
TYPHCTOB HA TEPPUTOPUH, HA KOTOPHIX IPHUCYT-
CTBHE YEAOBEKA HE KEAATEABHO (BO BPEMSA I'HE3-
AOBAHHSA OIIPEACACHHBIX BHAOB IITHII), HO IIPH
3TOM IPOAOKHUTH IKO-TPOIBI TAKHM OOPa3oM,
YTOOE 9TO OBIAO HAMOOAEE HO3HABATEABHO C
TOYKH 3PEHHUA 3HAKOMCTBA C IIPUPOAOIT AcTpa-
XAHCKOW OOAACTH.

Kak yxazano B AookymenTe [1], HanOoaee
BAMSIIOIIIMM HA 3KOCHUCTEMBI 3aIIOBEAHHMKA AH-
TPOHOreHHBIM (DAKTOPOM, ABAAAOCH IIOCEIIIE-
HHE 3aIIOBEAHHKA SKCKYPCAHTAMH, IITKOABHH-
KAMH, CTYACHTAMH, IIPOXOAAIINMHE IPAKTHKY Ha
TEPPUTOPHH 3aIIOBEAHHKA U COTPYAHHKAMHI
HAYYHO-HUCCACAOBATEABCKAX ~OPraHU3AlNN, a
TAKKE OPraHU30BAHHBIMA M HEOPraHH30BAH-
HBIMH TYPUCTAMH.

B cBa3u ¢ a1m paspaboTra 1 BHEAPEHIE
crrermaAbHBIX ['VIC-11poekToB AAf 3aTTOBEAHIKA
ITOMOJKET Pa3paboTaTh CHCTEMY MOHHTOPHHIA K
VIPAaBACHUA TYPUCTHYCCKUMH ITOTOKAMH. DTO
ITO3BOAHT OITUMH3UPOBATH MAPIIIPYTH SKCKYP-
CHIl, a TaKKe KOHTPOAHPOBATH KOAHMYECTBO I10-
ceTuTeAel Ha TEPPUTOPHH 3amoBeAHHKA. Vlc-
HOAB30BAHHE AAHHBIX O ITOCEIIAEMOCTH U
MAapIIpyTax ITO3BOAHT Pa3pabOTaTh CTPATErun
OO CHHDKEHUIO HETATUBHOIO BO3ACHCTBHA Ha
OKPY/KAIOIIYIO CPEAY H COXPAHECHUIO ONOPa3HO-
00pa3ns 3aIIOBEAHHKA.

T'cC-

TEXHOAOI'MHU MOKHO OOAEE TOYHO OIICHUTH BAM-

C VIETOM — IIPHUMEHEHUSA
AHUE aHTPOIIOI€HHOTO (PAKTOPA HA 9KOCHCTEMBI
zarroBeAHHKA. | VIC ITO3BOAAIOT aHAAM3HPOBATH
OoAbIIIE OOBEMBI AAHHBIX O IIOCEIIAEMOCTH,
MapIIpyTax IIOCETHUTEACH, a TAKKE CO3AABATDH

ITOAPOOHBIE KAPTHI TEPPUTOPHHU. DTO ITOMOMKET

paspaborars OoAee 3(PdEKTUBHEIE CTPATETHU
VIPABACHHSA 3AIIOBEAHHKOM F MUHHMU3IPOBATH

HEIraTUBHOE BO3ACUCTBHE YEAOBEKA HA TIPUPOAY.

OO6cy>xAeHIE U BBIBOABI
B pabore paccMOTpeHBI BO3MOMKHOCTH
HpI/IMCHCHI/IH

FCOI/IH(bOpMaL[I/IOHHbIX CHCTEM

AAfl  9KOAOTHYECKOIO MOHUTOPHHIA 0OCODO
OXPaHAEMBIX IIPHUPOAHBIX TEPPUTOPHUI HA IPH-
mMepe bBoraumcko-bBackyrdakckoro — 3amosea-
HHKA. DBIAM M3yYeHBI BapHAHTHI IPHMEHEHHA
KapTOrpaPHIecKOro METOAA B 9KOAOIHYECKOM
MOHHTOPHHIE, HA OCHOBAHHH KOTOPBIX MOKHO
PEKOMEHAOBATL ~ CO3AAHHE  MHOTOCAOMHOM
ITIC-MmoA€EAT 3aTTOBEAHUKA.

Pazpaborka nudposoii kaprorpadude-
CKOM OCHOBBI M TEMATHYECKHUX CAOEB B CPEAE

nacroapnoi I'MIC (manpumep, QGIS, ArcGIS),

OYAET BKAFOYATB:

- Peaved u reomopdororus (kapcrosbie
dOpPMBI, MAPIIPYTE OOCACAOBAHMSA).

- Pacpeaesenne daopsr (Mecta mpous-

PACTaHNA KAFOYEBBIX BHAOB).

— Pacnpeaeaenue u nepemertenre (payHst
(TOYKH BCTpEY, apeaAbl, MaPIIPYTH YYETOB,
YYIaCTKH IIPOrOHA, TOYKH (POTOAOBYIIEK, AAH-

HBIE 10 MEYCHHUIO).

- WNudpacrpykrypa MoHHTOpHHIA (I10-
CTOSIHHBIC U BPEMEHHBIE MAPIIIPYTHI, TOYKH OT-
6opa 11poo).
— AHTpOIOreHHas Harpyska (CyIIeCTBYIO-
II[HE TPOIIBI, 30HBI ITOCEIIECHN).
IIpeAAOKEHHBIH ~ IPOEKT  IO3BOAHT
YIPOCTUTH HEKOTOPBIE IIPOIIECCHL, CBA3AHHBIC C
MOHI/ITOpI/IHFOM n I/IHBCHTapI/I?)Q,HI/ICﬁ HPI/IPOA‘
HBIX TEPPUTOPHIL, 4 TAKIKE ITO3BOAUT AHAAHM3U-
pOBaTI) AI/IHQ,MI/IKY HN3MCHCHUA pa3AI/IquIX Hapa—
METPOB C TCYCHHEM BPEMCHH U BBIABAATD 32KO-
HOMEPHOCTH 3THUX U3MEHEHU. boAee AeTaapHO
BoamoxkHOCTH I'MIC-11poekra mpeAcTaBACHBI B

BUAC CXEMBI HA pruCyHKe 12.
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BVI,EI,bI daHa/In3a, KOTOpble MOXKHO NMPOBOAUTb C MOMOLLbHO
pEKOMeHAOBaHHOI\/’I CUCTEMDI

AHaNU3 AMHAMUKK
KapcToBbIX hopm

pa3HOBPEMEHHbIX
AaHHbIX

nyTem cpaBHeHWA ‘

BbisBneHune
NPOCTPAHCTBEHHbIX
3aKOHOMepHOCTEN

B pacnpegeneHuu

$nopbl U dayHbI

AHanus3
MCMNONb30BaHMNA
OueHKa NoKpbITUA AHanus
TeppnTopun TEpPPUTOPUMN acnpegeneHua
KUBOTHBIMU ppuTOP ‘ pacnpea o
MapLLpPYTHbIMU AHTPONOreHHOMN
(pa3mepbl
Mccef0BaHUAMM Harpysku

WHOUBUAYANNbHbIX

Y4acTKoB)

Puc. 12. Araantiaeckne BosmorkaOCTH [ T1C AAS 9KOAOTHHMECKOIO MOHHTOPHHTA

IToMrMO aHAAUTHYECKON AEATEABHOCTH
AAQHHBII IIPOEKT MOKHO OYAET HCIIOAB30BAThH
IIPX IIPOCKTUPOBAHNY U OIITHMH3ALIIH, HAIIPH-
Mep, AAAd OIITUMU3AIIUU CCTU MOHHTOPHHFOBI}IX
MApIIPYTOB U PACCTAHOBKH (DOTOAOBYIIICK Ha
OCHOBE AHAAM3a CYIIECTBYIOIINX AQHHBIX O
BCTPEYAEMOCTH BHAOB, 4 TAKKE IIPOCKTHPOBA-
HIA 9KOAOTMYECKUX TPOII M 30HUPOBAHUSA Tep-
PHTOPHH AAfl PETYAHUPOBAHUSA TYPHUCTHICCKUX
IIOTOKOB C YY9€TOM YyBCTBUTEABHBIX OHOTOIIOB 1
MECT OOUTAHUA PEAKHX BHAOB.

ITpumvenenne I'MIC-rexnoAormii Mozxker
3HAYUTEABHO VAYYIIATH IIPOIECC 3KOAOTHYE-
CKOI'O MOHHTOPHHIA, OOECIIeYnBas OOAEE TOU-
HBbIC U aKTyaAbeIe AAHHBIC O COCTOAHHNIN Opr—
KAIOITIEH CPEABL. DTO, B CBOIO OYECPEAb, ITO3BO-
boaree  ODOCHOBAHHBIE

AT HpI/IHI/IM aTb

Baaroaapaocrun

perteHus B 0OAACTH OXPAHBI IIPUPOABL U YIIPAB-
ACHISA IIPUPOAHBIMI PECYPCAMH.

OAHaKO AASl  YCIEIITHOTO BHEAPCHUSA
I'MC-rexHoAOrmii HEOOXOAMMO PEIIUTH PAA
IpOOAEM, CBA3AHHBIX C OTCYTCTBHEM AOCTATOY-
HBIX AAHHBIX, HCOOXOAUMOCTBIO OOyYEHNIs CIIe-
LIHAAUCTOB U Pa3pabOTKH CICITHAAUZHPOBAH-
HOTI'O IIPOIPAMMHOTO OOECIICYCHHA.

Taxum oOpasom, npumenenne [TIC-
TEXHOAOTHI AASl 9KOAOTHYIECKOIO MOHUTOPHHTA
0cODO OXPAHACMBIX HIPUPOAHBIX TEPPUTOPHIMA
Boaro-AxTyOuHCKOIT TOWMBI ABAACTCA IIEPCIICK-
THUBHBIM HAIIPABACHIEM, KOTOPOE MOJKET IIPHHE-
CTU 3HAYUTEABHBIC IPEHMYINECTBA B OOAACTH
OXPAaHbI OKPY/KAFOIIECH CPEABI M PALIHOHAABHOIO

HCIIOAB30BAHUA IIPUPOAHDBIX PECYPCOB.

ABTOPBI BRIPAKAIOT IPU3HATEABHOCTH cOTpyAHIKaM PI'BY «"ocyaapcrBeHHbIi 3artoBeaAHHK «bor-

AHHCKO-B&CKYH‘I&KCKHIZ» 3a HpCAOCTaBACHHI)IC AAaHHBIC 1 TEXHUYICCKYIO HOAACP)KKY .
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