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MNEPCNEKTUBHBLIA METOJ YUETA )KUBOTHBIX:
HA IIPUMEPE TBEPCKOM OBJIACTH

A.B. 3unoBbeB, [[.A. Mu1opeHko
TBepcKkoM rocyaapCTBEHHBIM YHUBEPCUTET, TBEPH

B crarbe paccmarpuBaeTcs NEPCHEKTUBHBIA METOX yd4eTa >KHBOTHBIX,
oTpabaThiBacMbIli Ha OemoMm amcrte B TBepckoit obOmactu. Meton
MoJipa3yMeBaeT ayAHOBU3YAJbHBI MOHUTOPUHI THE3J C NPUMEHEHHEM
BIIJTIA c 3aHeceHMeM IaHHBIX B CIIEMAILHO pa3paboTaHHOE MOOWMIEHOE
I'MC-punoxkxenneM ¢ TOCHEAyIOIMIEH BU3yamu3aledl JaHHBIX Ha
UH()OPMALIMOHHO-aHATUTHYECKOW TTaHen Web-npuioxeHus.

Knwouesvie cnoea: denviil aucm, becnuiomuuvle iemamenvHule annapamol,
BIUVIA, 2eocpagpuueckue unghopmayuonusie cucmemst, [HUC, mobunvHoe
npunodicenue, Yuém uoos.
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Metoabl OMOJIOTMYECKAX ¥ JKOJIOTMYECKHX HCCIEIOBAaHUHA B
HOCJAEIHUE TOAbl B 3HAUUTEIBHOW CTENEHM PpaCIIUPUINCh 3a CUET
AKTUBHOTO BHEAPEHHS IMEPEIOBBIX TEXHOJOTHHA yduéTa BHJIIOB PAaCTCHUU M
KUBOTHBIX. He B mocnenHiow ouepelpb 3TO MPOM30LUIO B pe3yibTare
npuBiedeHust reorpadpuyeckux uHPopMmanumoHHeix cucreM (IMC) wu
METOI0B  NPOCTPAHCTBEHHOTO  aHajlu3a, MOSABICHUIO  HPOPHUIBHBIX
MOOMJIBHBIX MPWIOKECHUH ¢ (YHKIUEH TreojoKamuu i cOopa TOJIEBBIX
JAHHBIX M BHEJPEHUIO B HAYyYHYIO NPAKTUKY OCCIMIIOTHBIX JIETATEIbHBIX
annaparos (BITJIA).

Ha cerognsmHuii gAeHb y4€T BUAOB JKUBOTHBIX Ha TEPPUTOPHUH
TBepckoit 00yacTv MPOU3ZBOAMUTCS, B OCHOBHOM, C MOMOIIBIO CTOPOHHHX
NpUIOKEHUH 11 cMapT)OHOB W TUIaHIIETOB, Takux kak "iNaturalist” —
MOOUJIBHOTO KOMIIOHEHTa MEXIYHAapOJHOM HaydyHOM COIMabHON CceTH,
"Birds Record", ucrnons3yemoro sl 3amoiHeHus: Bceepoccuiickoit 6a3bl
naHaelXx "OunaiiH ngHeBHUKHM HaOmozenuid nrun', a taxke €Bird —
OHJIafHOBOW 0a3bl JaHHBIX HAOMIOJACHUN 3a NTULIAMH, Pa3pabOTaHHOW H
MO//IEPKUBAEMOM Jlaboparopueit OPHHTOJIOTUHU Kopnensckoro
yHuBepcureta 1 HanmonansabeiM Oir060H0BCKUM o61iectBoM (CILA).

OnmHako, TpH TNPOBEACHUU  Y3KOCIEIHMATU3UPOBAHHBIX WA
pPETHOHANBHBIX UCCIIeI0BaHUH 1esiecoo0pa3Hee onupaTbcs Ha COOCTBEHHbBIE
pa3paboTKH, YUYUTHIBAIOIIMNE OCOOCHHOCTH TEPPUTOPUHU, €€ BHUIOBOTO
COCTaBa, CIOCOOBI MOCIEAYIOIEro aHajlu3a MaTepualoB U  YpOBEHb
MIOJITOTOBKH TIOJIEBBIX COTPYAHHUKOB.
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B stom ciydae, peructpanus u y4€T BUJOB HA OCHOBE MOOMIIBHBIX
I'NC-pemennii ¢ mocienyromuM (OPMHUPOBAHUEM PETHOHAIBHBIX 0a3
OMOJIOTUYECKUX  JIaHHBIX ~ MOXXET  IPOBOAMUTHCA B Hay4HO-
UCCIIEIOBATENIbCKUX M 00pa30BaTENbHBIX LENAX C TMPHUBJICYCHUEM
0akanaBpoB U MarucTpoB TBEPCKOro roCyAapCTBEHHOTO YHUBEPCUTETA.

[TpuMepoM Takoro Mmoaxoja MOXKET CIyXuTb MoOuinpHoe [MC-
npunoxeHne «MOOUIBHBIH PEerucTpaTop BUJOB MO3BOHOYHBIX JKMBOTHBIX
Teepckoit obnactuy», co3nanHoe Ha mardopme Surveyl23 for ArcGIS. B
MPUJIOKEHNE MHTETPUPOBaHa 0a3a JaHHBIX U3 459 BUAOB PHIO, PENTHIINMI,
36MHOBOJHBIX, NTHII U MJICKOIUTAIOMNX, OOUTAIOIMX HAa TEPPUTOPUHU
TBepckoit obnactu (puc. 1).
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Puc. 1. ®parment paboueit obnactu moobuibHOro I'MC-npritoskeHus
«MoOUTBHBIN perucTpaTOp BUIOB MO3BOHOYHBIX KUBOTHBIX)

MoOUIBHBIA PETUCTPATOP TO3BOJSET BBINOJHATH KOOPAHMHATHYIO,
aynio u Qorodukcanuio HaOIIOJAEMbIX BHJIOB U OINKCHIBATh HX
nepBuUHyr0 Mopdonoruto (3uHoBbeB, Mugopenko, 2018).

JlomomTHUATEIBHBIE TIPUEMYIIECTBA B paboTe naéT HWHTErpamus
MoOunpHbIx ~ [MC-mpunokeHUt ¢  NOPOTrpaMMHBIMU  KOMIUIEKCAMU
KOOpJMHAIIMK TIOJICBBIX paboT. biaromaps TakoMy KOMIUIEKCHPOBAHHIO
MOJIEBBIE  COTPYIHUKH OBICTpEE OPHEHTUPYIOTCS Ha  HE3HAKOMOU
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MECTHOCTH, a HCIIOJIb30BAaHHE BIIOKEHHH B BHUAE KiIacCU(PUKATOPOB U
orpenenuTeNneil BUAOB YNPOUIaeT JAOCTYI K BCIOMOTaTeNIbHBIM pecypcam
HEMOCPEACTBEHHO B MPOIIECCE PETUCTPALIUU U yUETA.

MoHuTopuHr y4€Ta BHJOB MOJXET BBINOJHATECS CPEICTBAMH
aHamuTHYeCKUX matdopm, takux kak Microsoft Power Bl nim Operations
Dashboard for ArcGIS, mnpeannasHaueHHbIX Ui  (HOPMHPOBAHHMS
ONEPAaTHBHBIX ¥  HH(OPMAIMOHHO-aHATUTHYCCKUX  WeD-pHUI0KEHUIA,
OTpaXXalOUIMX OCHOBHBIC MOKa3aresin yuéra B Buae Web-kapt, rpadmkoB u
JUarpamMm B pexXHMe peasbHOr0 BPEMEHH WM OJIM3KOMY K pealbHOMY.

[IpumepoM MOXKET CIYXUThb HHTEPAKTHBHAsA HH(OPMAIIHOHHO-
aHAIWTUYEeCKass  MaHeNlb, MPEACTaBIAIONIAs  PEe3yNbTaThl  IOJIEBBIX
obcnenoanmii 387 rué3n Oenoro amcra (Ciconia ciconia) Ha TeppUTOpUU
Tsepckoit obactu (puc. 2). B ocHoBe manenu — tematnyeckass Web-kapra
pacripocTpaHeHHsI THE3A, a TaKkkKe JaHHbIe B Tpadudeckoir (opme 00
oOmieM 4ucie BBISBICHHBIX THE3M, UX CTaTyce, MECTOPACIOIOXKEHUH U
pacmpeneNieHud 10 MYHHUIUNAIBHBIM paiioHaMm oOmactu. Co3naHHBIN
aBropamu Ha mmiardopme iNaturalist mpoekr «benbiii auct B TBepckoit
obnactu | White Stork in Tver Region (2020) ne nyOnupyer ykazaHHYIO
IporpaMMy, HO TMO3BOJIIET PaCIIMPUTH Teorpaduio HaONIOJEHUN 3a CUeT
TEPPUTOPUATBHON COPTUPOBKU HAOJIIOIEHUI CTOPOHHUX JIMII.

= lHe3pnosbs benoro aucra (Ciconia ciconia) 8 Teepckoi obnactn
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Puc. 2. UadopmanoHHO-aHATMTHYECKAS TTAHEN b, TIPE/ICTABIISIONIAS PE3YIbTATHI
MOJIEBBIX HCCIIeIOBaHUI rHE3N Oenoro aucra Ha Tepputopun TBepckoit obnactu

[To MHeHuIO aBTOPOB, HanOoJIee MEPCIEKTUBHBIMU METOJaMH yuéTa
ABJIAIOTCA  IOJyYEHHE MAaTEpUAIOB  IHUCTAHLMOHHOIO  30HAUPOBAHUS
cpeacTBaMu OECHUJIOTHBIX JIETAaTEeNIbHBIX alnapaToB C MOCIEAYIOIIeH HX
¢dororpamMmeTpuueckoil 00paboTKON, TEMaTHUECKUM JeHU(ppUpOBaHUEM U
npoctpancTBeHHbIM [ IC-anamu3om.
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BIIJTA  ObicTpO  CTAaHOBSTCS  KIIOUEBOM  4acThlo  Habopa
WHCTPYMEHTOB Ui  psda HAydHBIX JUCHUIUIMH ¥ aKTyaJbHBIM
HaMpaBJIEHUEM Pa3BUTHUS METOJ0B cOOpa reonpOCTPAaHCTBEHHBIX JTAHHBIX.
Poccuiickue (Tepruuxuit u np., 2015; MeaseaeB u np., 2015) u
3apyoexxusie (Vas et al.,, 2015; Lyons et al.,, 2018) Guosioru BbICOKO
OIICHUBAIOT IMOTCHIMAT HCIIOJIb30BAHUS OCCIHIJIOTHBIX JIETATEIbHBIX
anmnapaToB AJ SKOJOTHYECKHX U 300reorpaduyecKkux HCCIEeIOBaHUMA U, B
YaCTHOCTH, JUISI OPHUTOJIOTUH.

Kpome kamep BBICOKOrO pa3pelieHHs, MO3BOJIIONIUX MOJy4aTh
JETAM3UPOBAHHBIE CHUMKU CTATUYHBIX M OBICTPO TIEPEIBUTAIOIIUXCS
o0bekTOoB, coBpeMmeHHble bBIIJIA  ocHamarmTCs  a’dpoJMHAMHYHBIMU
mporneiepaMi ¢ TOHIDKEHHBIM  yPOBHEM  IIIymMa, YTO IIO3BOJISIET,
MUHUMU3HUPYS  (QakTop OECmOKOWCTBAa, C€ MaKCUMalibHO  OJM3KOTO
paccTosiHUS HCCIEAOBAaTh HEAOCTYIHBIE O00BEKTH. IIpumMmepamu MoryT
MOCITYKUTh OCMOTpP THE3N OeNoro aucra Ha BOJOHANIOPHBIX OAITHSAX WU
rHE3/ opiiaHa-0eI0XBOCTa B BEICOKOCTBOJIBHBIX YYaCTKaX JICCOB.

Cy1iecTBeHHas TalbHOCTh MONETA OTKPHIBAET BO3MOXKHOCTHU MOUCKA
U QuKcamuu peNKNuX M MCUC3AINUX BHIOB TBepckoi obnactu B
TPYIHOJOCTYIHBIX Y4acTKaxX MECTHOCTU (0e370p0oXKbe, HEmpOXOoauMbIe
0onora, OypeloMbl, BOJHBIC TPETPalbl), COMPOBOXKICHUE 3UMHETO
MapIIPYTHOrO Yy4€Ta KpyIHbIX MiekonuTaromux, MoHutopunr OOIIT.

Hcnonp30BaHne OYKOB BUPTYAIBHON PEATHOCTH JUIS TOJYYCHUS
n300pakeHus1 ¢ OOPTOBOW KaMephbl B BHICOKOM Pa3pellieHUU U YIPaBICHUS
KBaJIPOKOIITEPOM «OT TIEPBOTO JIUI[A» ITO3BOJIUT OHOJIOTY-HUCCIICIOBATEIIIO B
OYKBAJIbLHOM CMBICJIE «3alJISHYTh B TOCTH» K H3y4yaeMOMY BHUIY, HE
Hapyuiasi ero eCTeCTBeHHYIO cpeay O6I/ITaHI/I}I (pnc 3).

. 10 ¢ o X
Puc. 3. Aapoq)OTOCHI/IMOK rHesxa OpJ'IaHa 6eJ'IOXBOCTa (Hallaeetus albicilla),
norydeHasiid ¢ BIUIA (Teprutikwii u ap., 2015)
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B nacrosimiee Bpems B TBEpCKOM TOCYIapCTBEHHOM YHUBEPCHUTETE
yKe Benércs pa3paboTKa METOJMKH a’pOBH3YaTbHOTO MOHHMTOPHHTA
opHUTO(ayHbl Ha TpUMepe Oenoro amcra Al ONpeeTIeHUsS/U3MEHEHUS

cTaryca THE3I M yd€ra TOTOJIOBBS MOJOABIX OCOOEH C NpPUMEHEHUEM
BIUIA.
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PROSPECTIVE METHOD OF ANIMAL COUNTING:
EXAMPLE OF TVER REGION (RUSSIA)

A.V. Zinoviev, D.A. Midorenko
Tver State University, Tver

Here we outline a promising method for counting of animals, practiced on a
White Stork in the Tver Region. The method implies audiovisual monitoring
of nests using UAVs with entering data into a specially developed mobile
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GIS application, and subsequent visualization of data on the analytical panel
of the web application.

Keywords: White Stork, unmanned aerial vehicles, UAVs, geographic
information systems, GIS, mobile application, species registration.
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