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BBEJAEHUE

KaprorpadupoBanue pacTUTEIBLHOCTH B HACTOSIIEE BpPEMsSI Upe3BbIYAITHO
aKTyaJlbHO B CBSI3M C 3aJadyaMd HW3Y4eHUs OMopa3HOOOpas3usi, MOHUTOPWHTA
HPOJTYKTUBHOCTH PacTUTENILHOTO MOKpoBa [1]. Hamuune rpaduyeckux T0KyMEHTOB
B AJICKTPOHHOM BHUJIE Ta€T MHOXKECTBO MPEUMYIIECTB B MOCIEAYIOIIEH paboTe 1o
MPOBEJCHUIO MHBEHTAPU3AIUU U KapTUPOBAHUS IPEBECHBIX KOJUICKIIHIM, a TAKKE 10
co37aHuo 0a3 TaHHBIX U Teorpaduueckoit HHGOpPMAIIMOHHON cucTeMbl. OCOOEHHO
ATO BaXHO IS OOBEKTOB, HAXOMSIIMXCS B 4YEpPTe KPYMNHBIX TOPOJIOB,
MPOMBIIUICHHBIX IIEHTPOB, KOTJIa PACTUTEILHOCTh HAXOAWTCS TOJ BIUSHUEM
HKOJIOTUYECKH HEOJaronpusiTHBIX (aKTOpPOB, a TaKXKE MHCIBITHIBAET IMPECC
AHTPOTIOTEHHOT'0  BIIMSIHUSL, HANpUMEP, PEKPEAMOHHBIE HArpy3ku, OJIM3KO
PacCIONI0KEHHBIE KUIJIBIE MACCUBBI U TIP.

Hennpapuit Uuctutyra neca um B.H. CykaueBa CO PAH — 310 HayuHbIii
O00BEKT, KOTOPHIA COAEPKUT KOJUICKIIUU JIPEBECHBIX U KYCTAPHUKOBBIX PACTCHUH,
MIPUBE3EHHBIX U3 PA3HBIX KIMMAaTUYECKNX PETMOHOB CTPAHBI.

Hennpapuit pacnosioxkeH B Akaaemropojake (r. KpacHosipck), Ha BBICOKOU
Teppace sieBoro 6epera p. Enuceit. Ero mmomane 15,15 ra, B Tom uncie, coOCTBEHHO
JeHaApapuii - 8,5 ra, MHTPOAYKIIMOHHBIN MUTOMHUK - 6,5 Ta, X0JIOJHbIC PACCATHUKHU
- 0,15 ra [2].

Hauano co3gaHus KOJUIEKIIMM JIEKOPAaTUBHBIX JAPEBECHBIX PACTEHHUN W3
pa3UuHbIX OOTaHUKO-Teorpaduueckux obsacteit - 1977 r. Ha 6a3e xosuekuuw,
HacuuThiBatonieil (2002 r.) oxono 400 BuHIOB, pa3HOBHIHOCTEH U (opwm,
MPEACTABICHHBIX 73 poAgamMu U 26 ceMelcTBaMHU, UCCIENYETCS aKKJIMMaTU3alus
JIPEBECHBIX PACTEHHM, POCT M Pa3BUTHE B HOBBIX YCJIOBHUAX, BEACTCS OTOOP
MIEPCIICKTUBHBIX BHUJIOB JIJIs 10’KHOM yacTh Taiiru Cpegneit Cubupu.

OKCHEPUMEHThl MO HMHTPOAYKIHMH TO3BOJUIN 3HAYUTEIBHO PAaCIIUPUTh
COCTaB JIPEBECHBIX PACTCHUH JJIsl 03€JICHEHUSI HACEJICHHBIX MyHKTOB tora CpeaHei
Cubupy M B aHAJIOTMYHBIX SKOJIOTMYECKUX YCIOBUAX 3amagHod u Bocrounoit

Cubupu.



HawnbOonee ycroiiuvBble M 3UMOCTOMKHE DPACTEHHSI HCIHOJB3YIOTCA MNpU
O3€JICHEHUH AKaJeMIopoJKa, Uil CO3JaHMS HOBBIX JEHAPOJIOTMYECKUX MapKOB,
npu o3zeneHeHuu r. KpacHosipcka, a TakKe MEpEeNarTcsi B COBXO03 JPEBECHO-
JEKOPaTUBHBIX KYJIBTYP JJI1 MacCOBOro pazMHoxkeHus. 3a 1977 - 2000 rr. nepegaHo
Just o3enieHeHus Oosiee 370 ThICSY SK3EMIUISIPOB JEKOPATUBHBIX pacTeHuil 250
BU0B 1 hopMm [2].

Llenpro paboOTHl SBISETCA IOCTPOCHHE TIE€OMH(POPMALMOHHON CHUCTEMBI
nenapapust Mucrturyra neca um. B.H. CykaueBa CO PAH, kotopas comepur
KapTorpauueckue CJIOW TPYII PAacTeHU U OMHCAHWE ITHX TPYIII, MO JaHHBIM
ChEMKH OECHUIIOTHBIM JIETATEIbHBIM allllapaToOM.

3ajaun, MOCTABJICHHBIC IJI1 JOCTUKEHUS LICIIN

- TOJIyYeHUE U TpeaBapuTeIbHas 00pabOTKa UCXOAHBIX JAHHBIX ChEMKHU
TeppuTOpUM 1A KapThl Tepputopun aeHapapus UJI CO PAH;
- CO3J]JaHUE MO3AaMKHU JJIsi OUM(PPOBKU PACTUTEIILHOCTU U CO3JAHUS KapThl
nennpapus NJI CO PAH;
- (opMupoBaHue u HamojHEeHHWE 0a3bl JAHHBIX XaPAKTEPUCTUK
pacturensHOcTH neHapapus NJI CO PAH,

- IOCTpoeHue TemaTuieckor kaptsl aeHapapus MJI CO PAH.



1 UcxoaHble TaHHBIE

1.1 Onucanne annapara u CBOiicTBa (poTOMATEPHATIOB.

Jist  mpoBeneHHsT  adpoPOTOCHEMKHM OBLT  UCMOJIb30BaH OECHMIOTHBIM
netatenbHbI anmapaT Yuneec Typhoon H Hexacopter. /laHHbll ammapatr umeer
IPOJOJKATEIBHOCTB MOJIETA 10 25 MUHYT, TOJHUMAETCS Ha BBICOTY 122 MeTpa HaJl
3emuieit. Ha 6opty Yuneec Typhoon H ycranosnena 12Mn kamepa CGO3+ 4K UHD
coOcTBeHHOW pa3paboTku Yuneec International, KoTopasi MO3BOJSET MOJNYyYaTh

CHUMKH MECTHOCTH C ITPOCTPAHCTBEHHBIM pa3pelieHueM oT 7 10 35 cM, B HauboJiee

HOXOIAIIYIO ISl CheMKH rmoroay [4].

Hexacopter Typhoon H

Pucynok 1 — U3o0pakenue anmnapara Yuneec Typhoon H

Ha anmapare ycranoBneHa cbEéMOYHas Kamepa BecoM 255 r1p ¢

xapakTepucTrkamu [4], npeacraBieHHbIME B Ta0miie 1.



Tabnuna 1 XapakTepucTHKH KaMephI anmapaTa

Paspemenue Buieo

UHD: 4K @ 30 FPS - Full HD: 1080p
@ 24/25/30/48/50/60/120 FPS

Paspenienue

12.4 MII

Yrom o030pa

08°

OOBEKTUB

14 mm / F2.8 (free of distortion)

[lepenada qaHHBIX WiFi

Panuyc nepenadyn qaHHBIX nmo 1.6 xm
YacToTa nepenadu TaHHBIX 5> GHz
TeMreparypHbI€ yCIOBHS -10°C - 40°C

IlamaTe

microSD Class 10 (ot 4 1o 128GB)

COBMECTUMOCTD C arraparamMu

Typhoon H

Bcero 6110 nosTy4eHO Ha TEPPUTOPHIO JeHapapus 52 nzobOpaxenus. Pazmep

Kax0ro n3oopaxkenus 3840x2160 nukcenei, cTeneHb nepekpoITus okoso 50%.

1.2 MaTtepuajibl ONUCAHUS XaPAKTEPUCTHK PACTUTEIHLHOCTH JeHApPaApus

Omnmcanus pPACTUTCIbHOCTH — ACPCBLEB U KYCTAPHUKOB — COCTABJICHBI IJIA

rpynn pactenuii. Marepuaibl ObLITH MPEICTABICHBI B BU/IE TEKCTOBBIX JIOKYMEHTOB

Microsoft Word.




JInsg  KaxXIOM TpyNIIbl PACTEHUM HWMEIOTCS ONMCAaHMs, U3 KOTOPBIX
BIIOCJIEJICTBUH ObLIa CIIPOEKTUpOBaHa 0a3a JaHHBIX aTpUOYTUBHON MH(POPMAITUHU O

rpynie pacTeHUiA:

Ha3BaHUE,

- BUL,

- IUTOJTOHOCUT WJIH HET;

- 00JIaCTh €CTECTBEHHOT'O PACTIPOCTPAHCHUS;

- OTKY/1a MMOJIy4eH MaTepual, ro;

- KOJIUYECTBO;

- rJIe HaXO/IATCS PAaCTCHHSI.

Ha ocHoBaHMM Npe/ICTaBICHHBIX JaHHBIX ObLIa co3/1aHa Tadauia B Microsoft
Office Excel B hopmate «CSv» .

®opmar CSV (ot amrr. Comma-Separated Values — 3HadeHwus,
pa3fenéHHbIC 3alAThIMH) — TEKCTOBBIM (opMmaT, mNpeaHA3HAYCHHBIA IS
npeCcTaB/ICHHs TaOTMYHBIX JTaHHBIX.

Crerudurkanms: Kaxmas crpoka daiiaa — 370 o7Ha cTpoka Tadmauipl. Eciu
B 3HAUCHUM BCTPEYAIOTCS KaBBIYKW — OHU MPEACTABIIAIOTCS B (aiisiec B BUIC IBYX

KaBbIuek moapsiz [8].



2 O030p mnporpaMMHOro odecnedeHusi Ajasi coopa ¢oToMo3amKu U

TEMATHUICCKOT0 KaPTHPOBaAHUA

2.1 Ilporpamma aBTOMATM3MPOBaHHOH  (oTorpaMmMeTpu4ecKol

00padoTKu MaTepuaIoB a3poPoTOCHEMKH

[Tporpamma Agisoft PhotoScan npemnazHadeHa JIsi aBTOMAaTH3HPOBAHHOW
¢dororpamMMeTpudeckori 00pabOTKKM MatepuaioB al’podorockemMku [5]. Ona
paspaboTaHa meTepOyprckor kommnanued «l'eockaH» W Mo3BoJisieT 00pabaThIBaTh
T00bIe HU(PPOBBIE U300pAKEHUS U MOITYYaTh:

- o0Jlaka TOYEK, MO0 KavyeCTBY COOTBETCTBYIOIIME BO3AYITHOMY Ja3epHOMY
CKaHUPOBAHUIO;

- MOBEPXHOCTHU BhIcouaiien netanbHocTy B BUsie TIN minu GRID monenu;

- 3D-Mozenu, TeKCTypUpPOBAaHHBIE HA OCHOBE UCXOIHBIX M300paKEeHHUI;

- opTO(OTOIIAHBI, COOTBETCTBYIOIINE TPEOOBAHUSM TOYHOCTH TOTIOIIAHOB
Mmacitaba 1o 1:500.

Hanuoe 1O obnanaer BcemMu (PyHKIUSIMU, HEOOXOIUMBIMH 1JI1 0OOpaOOTKHU
CHUMKOB, Tosty4eHHbIX ¢ BITJIA.

Ilenpto 00paOOTKM CHUMKOB, TOJYYEHHBIX NMPU ChEMKE C TEKCaKOITepa,
ABJIsIeTCA TosydeHue oprodorornana teppuropun aexapapus MJI CO PAH nns
nocienyomein ouudpoBku. Ha pucyHke 2 m3o0paxkeH npuMep H300pa)keHus,

MOJYYCHHOTI'O IIPpHU CBEMKE C I'CKCAKOIITCPA.



Pucynok 2 - [Ipumep nzobpaxenus reppuropuu AeHapapus Nuctutyra eca um.

B. H. CykaueBa, MOJIy4e€HHOTO IPH ChEMKE C I'eKCaKkonTepa

2.2 Onucanue TPOrpaMMHOro obecrieyeHusi [AJsi TMOCTPOEHHA

TeMAaTHYeCKOU KaPThl.

2.2.1 I'eonndopmanuonnas cucrema Quantum GIS

[Iporpamma Quantum GIS — cBoOomHas  kpoccrathopMeHHas
reouHpopmannonHas cuctema. Martepdetic Quantum GIS HamHOrO nonsiTHee AJis
HEUCKYILIEHHOTO T0JIb30BaTeNsl, a B HEKOTOPBIX AaCMEKTax Jaxe MPEeBOCXOAUT
mmpoko pacnpocrpanennsie [ C [7].

Quantum GIS no3BossieT mpocMaTpuBaTh M HAKJIAAbIBaTh JIPYr Ha Apyra
BEKTOPHBIE W PACTPOBBIE JAaHHBIC B Pa3IUYHBIX (opMaTax U MPOEKIHUIX Oe3
npeoOpa3oBaHusl BO BHYTpeHHUM wiau oOumid ¢opmar. C moMOIIbIO yI00HOTO
rpajuueckoro uHTepdeiica MOXKHO CO3/laBaTb KapThl U HCCIEN0BaTh
MPOCTPAHCTBEHHbIC JaHHbIE. ['paduueckuit wuHTepdeiic BrIOYaeT B celd

MHOKCCTBO IOJIC3HBIX HHCTPYMCHTOB.



B QGIS MoxHO co3qaBaTh M pelaKTUPOBATh BEKTOPHBIE JTAHHBIE, & TAKXKE
AKCIIOPTHPOBATH UX B pasHbie hopmatsl. QGIS MokeT ObITh a7anTUPOBaH K 0COOBIM
NOTPEOHOCTSIM € TOMOINIBIO  pacuupsieMol apxuTektypsl wmoaynein. QGIS
NPENOCTABIsICT OMOIMOTEKH, KOTOPBIE MOTYT HCHOJB30BATHCS ISl CO3AaHUS
Moayieil. MOXXHO co3/aBaTh OTHENbHBIE MPHIOKEHUS, HUCIONb3Ys S3BIKU
nporpammupoBanus C++ wiu Python.

B nanHoli pabGoTe HCMONB30BATUCH clieayomue (yHKIUU (Omepalun)
Quantum GIS:

KOMIIOHOBIIUK KapT;

naHesb 0030pa;

orpeiesieHre/BbI00pKa 00bEKTOB;

peaaKkTUPOBAHUE/TIPOCMOTP/TIOUCK aTPUOYTOB;

HOJITMChIBAaHHE OOBEKTOB;

U3MEHEHUE CUMBOJIMKHA BEKTOPHBIX U PACTPOBBIX CIIOEB;

co3JlaHue U penakTupoanue shape-gdaiinon

COXpaHCHHUC U 3arpy3Ka IIPOCKTOB.

2.2.2 llporpammublii naket ArcGIS

[Tporpammusbiii maker ArcGIS Bxmrodaer MmONHBIA HaOOp MPHIOKEHUH,
KOTOpbIE MOJJIEPKUBAIOT PEIICHUE TeOMH(POPMAIIMOHHBIX 3aja4, B TOM YHCIIE,
kaprorpadupoBanue, cOOp [aHHBIX, WX aHalu3, YMNPABICHHUE T'€OJaHHBIMU
N300pAKEHUSIMH, A TAK)KE COBMECTHBIN JIOCTYII K IPOCTPAHCTBEHHON HH(POPMALIUH.

ArcGIS — »rto muardopma, KOTOpas HCIOJB3YeTCS Ui YIpPaBJICHUA
pabounmu mpoueccamu u npoektamu [MC, mist moctpoeHus kapt, MOAEIeH U
npuioxkeHuii. Kpome Toro, oHa SBISeTCS OTIPAaBHOM TOYKOM M 0a30BBIM
dbynnamentom ansa pasBeptbiBanus [MIC B opranmsanusx u B BeO-cpene. OHa
UCIIONIb3yeTCsl g MyOnuKauuu U oOMeHa reorpaduueckoi MHGOpMaLMEd C

Ipyrumu nosib3oBatensami. [lonap3oBarenu Bepcun Desktop MoryT:
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- oOmeHmBaThCsi uH(pOpManuerr ¢ APyrUMH  TPO(ECCHOHATEHBIMU
MI0JTB30BATEISIMU HACTOIFHOM BEPCUU ITyTEM 00ECIICUEHUS TOCTYTa K TaKeTaM KapT
u npyrum ['C-nakeram;

- 0OMEHMBATLCSA C APYTUMH IOJIH30BATEIAMU MH(GOPMAIMEH MPHU TTOMOIIU
MOOMJIBHBIX, HHTEPHET U TOJb30BATEIBCKUX CHUCTEM MYyTEeM MyOJUKaIluyd KapT U
COOTBETCTBYIOIIIECH reorpaduuecKux HH(pOPMAITHOHHBIX CEPBHCOB c
ucnons3oBanneM ArcGIS for Server u ArcGIS Online.

B nanHOM paboTe MpUMEHSIIUCh BO3MOXKHOCTH MPOTPAMMHOTO KOMILIEKCa

AJIs1 HCKOTOPBIX BCIIOMOI'aTCJIIbHBIX onepaunﬁ.

11



3 [IpoexTupoBanmne u metoanl cozganust 'MC genapapus UJ1 CO PAH

3.1 Co3nanue mo3anku GOTOCHUMKOB

Mo3arka HOTOCHMMKOB BHINOJHSIACh B iporpamme Agisoft PhotoScan.

[lepBbrii 3Tam  00pabOTKUM - ONpelesicHuE MapaMeTpoB B3aHMMHOTO
OpPUEHTUPOBAHUSI CHUMKOB U ITOCTPOCHHE MPEIBAPUTEIBHON MOJIEIN MECTHOCTH.

B xoxe BoinonHenus 3toi onepauun PhotoScan BeinonnseT:

- IOMCK XapaKTePHbBIX TOUeK Ha (hoTorpadusix;

- IOUCK COOTBETCTBUHA MEKITY STUMH TOYKAMHU;

- OINpe/esieHne B3aMMHOT'0 PAaCOJIOKEHUS INIOCKOCTEN CHUMKOB U OOIIMX
TOYEK, U OJJHOBPEMEHHO C 3TUM - OTPEJICIICHNE TTapaMeTPOB ONMTHYECKON CHCTEMBI,

HauoOoee COOTBCTCTBYIOIINX HalACHHBIM mapamMcCTpam;

- (I)OpMI/IpOBaHI/Ie TOYCUHOM MOICIIN MCCTHOCTH.

Pucynox 3- Tpaektopus mojeTa reKcakonTepa u 0TOOpakKeHNE MECTOIOI0KEHHUS

dotorpaduit

12



BroimonHenne omnepanuu  BBIPABHUBAHHUS  PETYIHUPYETCS  CIEAYIOMIUMU
napaMeTpamu:

- TOYHOCTB;

- [IpeceieKLus nap;

- MAKCUMaJIbHOE KOJIMYECTBO TOYEK;

- ommuuei Mcnonp30BaTh MacKy JIsl (PUIIBTPAIIMH COOTBETCTBUM.

[Tapametrp «TouHOCTB» paboraer ciuenyromuM obOpazoM. M3o0paxeHus
COCTOSIT U3 MHJUIMOHOB NMHUKCeNOB. Ha 3Tane BbleNeHNs XapaKTepHbIX TOYEK IS
KaKIOW TOYKM HAa CHHMKAaX, Ha OCHOBAaHUHM pacCIpenesieHUs SPKOCTH B €€
OKpECTHOCTAX, (GOpMHUpYETCS  JECKPUITOp TOYKH. 3aTeM  OTOMparoTcs
JECKPUIITOPBI, OO0JaJaroNIMe HEKOM OINpEIENICeHHON CTENEHbI0 YHUKAIbHOCTH,
KOTOpBIE COOTBETCTBYIOT HanboJiee 0COOEHHBIM, XapaKTEPHBIM TOUKAM.

MaxkcruManabHOE KOJMYECTBO XapaKTEPHBIX TOUYEK JIsl CHUMKA PETYJIUPYETCs
napametpoM «Makc. KoamyecTBO Touek». Cam ke mnapamerp «TodHOCTBY
perynupyer ymeHbliieHue gororpaduu, T.€. YeM MEHbILE NapaMeTp, TEM MEHbIIE
OyZzeT 3aTpaueHHOE Ha 00pabOTKy BpeMs.

«IIpecenexkuust map». Ilouck o0OMmMMX TOYEK BBIMOJHAETCS MOMAPHBIM
CpaBHEHHEM JIECKPUIITOPOB XapaKTepHbIX ToUek. [Ipu 3ToM nporpamma Gpopmupyet
HanOOJIbIINHI U3 BCEX BO3MOXKHBIX BHYTPEHHE COTJIACOBAHHBIN HA0Op OOIIMX TOYEK.

Jlis ycKOopeHus moucKa OOIIMX TOYEK MOXKHO MCIIOJIb30BaThb KOOPIMHATHI
TOYEK ChEMKH, €CIM OHM H3BECTHBL. B 3TOM ciydyae mporpamma OyneT MCKaTh
oOLIMe TOYKH TOJIBKO Ha CHUMKAX, PACIIOJIOXKEHHBIX HEJAIEKO JIPYT OT Apyra.

MackupoBaHHu€e HCIOJB3YEeTCsl Al UCKIIOYEHHUs M3 00pabOTKH y4acTKOB
dororpaduii, HUCHOIB30BAHUE KOTOPHIX MOXKET TPUBECTH K YXYIIICHUIO
pesynbrata. llpum 00paboTke maHHBIX a’podOTOCHEMKH, HAMpPUMEp, MOXKET
MOHAI00UTHCS 3aKPHITh MACKOW M300paKEHUS ABMKYIITUXCS aBTOMOOUJIEH.

BxonHBIME JaHHBIMU JJIS 9TOTO dTana 00pabOTKH SBIISIOTCS:

- caMu (DOTOCHUMKHU;

- KOOpPJHHATHI IIEHTPOB (hoTorpadupoBanus (HeoOA3aTENbHbIE JaHHBIE).
13



[To oxonuanuu onepanuu GOPMUPYETCS:

- pa3pekeHHasi TOYeuHas MOJIeJIb MECTHOCTH, COCTOSIIAs U3 OOIINUX TOYCK;
- pacyeTHbIe KOOPJIMHATHI U MapaMeTPphbl OPUEHTUPOBAHUS CHUMKOB;

- YTOYHEHHBIE (B TIEPBOM MPUOIIKEHUN ) TTapaMETPhl KaTHOPOBKH KaMEpPhI.
Ha nannom sTtamne ObUTH BHIOpAHBI CIEYIONTUE TTApAMETPHI:

- TOYHOCTb — BBICOKAS,

- IPECEJICKINS Tap — MPUBSI3KA;

- MAaKCHUMaJbHOE KOJIMYECTBO TOYEK HE MEHSIOCH.

Pesynbrar qanHoro stamna u300pakeH Ha pUCYHKeE 4.

Pucynok 4 - Pa3pexenHoe 001aKo CBI3yOIMUX ToYeK GoTorpaduit, moTyIeHHBIX

IIpHU CbEMKE I'CKCAKOIITCPOM

Crnenyroluii mar mocie BeipaBHUBaHUS (poTorpaduid, yCTAHOBKH U 3arpy3Ku
KOOPAMHAT OMOPHBIX TOYEK, MPUBS3KU U YPABHUBAHUS - MOCTPOCHUE JIETAIBHOU
MOJIEJIA y4aCTKa ChEMKHU.

Ha nanHoMm starie, o cyTH, TpOU3BOAUTCS OBTOPHBIN MOMCK OOIIMX TOYEK

U OIpeAelIeHHEe UX KOOpAWHAT. brarogapss ToOMy, 4TO HapaMmeTpbl B3aWMHOIO

14



OPUEHTHUPOBAHUSI CHUMKOB YK€ M3BECTHBI, JIJISl KAKIO0M TOYKH HA OJJHOM CHUMKE
00J71aCcTh, B KOTOPOH MOXET HAaXOJUTHCSI COOTBETCTBYIOIIAsI €l TOYKAa Ha JPYroM
CHUMKE, U3BECTHA U OTHOCUTEIHHO HEBEJIMKA. DTO MO3BOJISIET OMPENEATh O0IIHe
TOYKHU 0OJIee TOCTOBEPHO U CYIIECTBEHHO MOBBICUTH WX KOJMYECTBO U TNIOTHOCTD.

[TnoTHOE 00J1aKO TOUEK CTPOUTCS TOJBKO B IIpeneiax pabouen 06acTu.

['panunbr  3TOM  0ONacTH oOTOOpaXkaroTcsi B BHUJAE Mapajuieienunesa,
00pa30BaHHOTO TOHKUMH CEPHIMH (M KPACHBIMU ) JIMHHSIMHU.

[Tapamerpsl «KauectBo» u «@uibTpanusi KapT TIyOUHBD) IO3BOJISIOT
U3MCHATh IUIOTHOCTH TOYEK, MOJy4aeMbIX Ha JAaHHOM JTame, U B HEKOTOPOM
CTETICHU OT(PHIIBTPOBBIBATH HEAOCTOBEPHBIC TOUKH.

[logoOHO TOMY, Kak TIpU BBIPABHUBAHUM HCIIOJIB3YETCS IapaMeTp
«TouHoCThY», Ha ATaME MOCTPOEHUsI MOJIeau paboTaeT napamerp «KauectBo». DTOT
napamMeTp 3ajlaeT IUIOTHOCTh AHAJIM3UPYEMBIX THMKCEIIOB Ha  HMCXOIHBIX
MU300PKEHUSIX U COOTBETCTBEHHO, IIOTHOCTh (DOPMUPYEMOIo Ha JIAHHOM JTarle
IJIOTHOTO 00JIaKa TOYEK.

[TocTpoeHnre MO3auKl MOKET OBITh OCHOBAaHO HAa MOJICJIM BBICOT U

[Tapamerp «®DunbTparus KapT TIIYOMHBD» 3aJaeT YPOBEHb (WIBTPALUUA U
npuMeHsieMble anropuTMbl. OH (AaKTHYECKH 3aJaeT JOMYyCTUMYIO CTETCHb
OTKJIOHEHHUS TOYKH OT COCEHUX TOUEK, IPU KOTOPOM OT/EJIbHAS TOYKA CUUTACTCS
OIpeIeJICHHO BEpHO [D].

C ucnonp3oBanueM mporpammbel Agisoft PhotoScan Obiia co3gana Mo3anka
(hOTOCHUMKOB.

B pesynbTaTe co3nana Mmo3anka (poTOCHUMKOB 00muM 00bEMoM 129 MOGaiiT.
Cuctema KoopanHaT qaHHbIX — reorpadudeckas WGS 84 (EPSG:32646)

Jist Toro 4ToOBI TMOHATH, HACKOJBKO MPaBUIBHO M TOYHO IOJTYYHIACH
reonpuBs3ka (oTomMo3amku, Obuta coOpaHa KapTa C BEKTOPHBIMU CIIOSMU

ruaporpaduu KpacHosipckoro kpast (pUCYHOK 5).
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Pucynok 5 — Oto6pakeHue MmoaJI0KKH C BEKTOPHBIM clloeM B okHe QGIS

Tax kak geHpapuii 0TOOpaXkaeTcsi MPaBUIBLHO, Ha BBICOKOW Teppace JIEBOTo
Oepera p. EHuceil, cienoBaTelbHO, MOYKHO NEPEXOJUTh K CIEAYIOIIEMY 3TaIly,
CO3/IaHUI0 BEKTOPHBIX cioeB. CuctemMa KOOpAMHAT MO3aUKU — reorpaduyeckue

KOOPJIMHATHI MIUPOTA/M0ATOTa B cucteMe koopaunat WGS84.
3.2 Co3naHue BEeKTOPHOIO CJI0SI TPYIII PacTeHUil
Jlis co3maHus BEKTOPHOTO CIIOSI PACTHTEIBHOCTH OBUIO HCIOJIB30BAHO

BBIILIEYTIOMAHYTOE TporpamMmmHoe obecnedenne Quantum GIS. B Tabmune 2

YKa3aHbI CJIOU NAHHBIX, CO3JJaHHBIC I10 CI)OTOMOBaHKC.
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Pucynok 6 — Oxkno Quantum GIS st co3nanust 1 0ToOpakeHus MOJIUTOHATIBHOTO

CJ104

B nomuronansHoM cioe coaepxkurcss 304 MOauroHa, COOTBETCTBYIOLIUX
HOJIOKEHUIO TpymIl pacTeHui. Kaxaplii moaurod B aTpuOyTUBHOM Tabiuie UMeeT
KJII0YeBO€ 1oJie — Homep. Homepa Obuin prcBOEHBI B COOTBETCTBUU C OTIMCAHUSAMU

cBoiicTB rpynn pacrenuii B 1JI CO PAH.

3.2 Pa3paborka CTPYKTYpbl aTpuOyTHMBHOH wHHpopManuum u 0a3bl

JAHHBIX VISl TPy PACTEHUH

B cooTBeTrcTBHM ¢ ommcaTeIbHBIMHU XapaKTCPUCTUKAMH IS IIOJIMT'OHOB O

KOTOPBIX ObLIH MpcaAo0CTAaBJICHBI JAHHBIC, CO3aHa anI/I6YTI/IBHaSI Ta6JII/IHa BHUaa 3.

Tabmuma 3 - [Ipumep nmanubix, npegocrasieHabix MJI CO PAH

No HazBanue Bun | IInmono- O6nacts Otkyna T'on I'ne Yuc-
HOCUT | €CTECTBEH- | MOJy4eH HaAXOJISIT- JI0
HOT'O MaTepHu- cs
pacmpoct- an pacTeHus
paHeHus
Acer Je- | IInmomo- | Bocrounas | Bnagus 1| B3pocnsie
6 ginnala peBO | HOCHUT Azus OCTOK 977 pacTeHus 3
Maxim. B
(Knen JICHpapu
I'MHHAJIA) u
AxaneMro
ponka

Acer Hepe | Ilnogon | CeBepHas CIIIA 1977 | B3pocnbie

06 glabrum BO OCHUT Awmepuka | (Koxopa pacTeHus
Torr. (Knen 110) B
TOJIBIIA) JCHIpapu
"
AxanemMro
ponka
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Acer mono | Jlepe | [Tnomon | Bocrounas | Xabapo 1977 | B3pocnbie
2 Maxim. BO OCHUT Asus BCK pacTeHus
(Knen B
MEJIKOJIUCT JCHIIpapH
HBIi1) u
Axanemro
polika

Ha pucynke 7 mpeacTaBieHO OKHO ¢ aTpUOYTHUBHOM TaOJHIIEH CIOSI TPYIII

pacTeHun
Q pact :: Features Total: 304, Filtered: 265, Selected: 1 — 0 X
s N & = 8 g R TES D B =
Number atts_Hazsanune atts_Bua atts_lnopoHocnT  ecrtecTBeHHOro pacl TKyAa NOMyYeH Mat atts_lon me HaxoasTes pact atts_Yucno
2 136 Larix gmelinii (Ru... [lepeso MnogoHocut BocrouHas Asua YuTuHckan obnacts 1975 Bapocnble pacTeH...
3 136 Larix gmelinii (Ru... [Jepeso MnogoHocuT BocroyHas Asva YuTuHckas obnacte 1975 Bapocnble pacTeH... 31
4 123 Amorpha fruticos... L arix gmelinii (Rupr.) Kusen. (JIncreenmua rmenuna) jMepuka  Omck 1983 Bapocnble pacten...
5 101 Phellodendron am... lepeso MNnogoHocHT BocroyHas Asns Hosocnbupok 1977 Bapowible pacTeH... 5
6 152 Corylus mandshur... KyctapHuk MnonoHocHT BocToyHaa Asua bapHayn 1982 Bapocnbie pacTe...
Betula pendula Roth MecTHoe
7 49 (Bepe3a nosucnas) [epeso MnogoHocuT Cubupb NpoHCXOXKeHHE Bapocnble pacTeH... 134
8 114 Syringa vulgaris L... KycTapHuk MnonoHocHT Espona HoBocubupck 1977 Bapocnble pacTeH...
9 60 Juglans manshuri... [lepeso MnogoHocuT BocrouHas Azua BnanuBocTok 1977 Bapocnble pacTeH... 67
10 31 Populus balsamife... Jepeeo MnonoHocHT Cubupe Bapxayn 1977 Bapocnble pacTeH... 69
Salix sp. (Mea HeuzpecTHbli
11 18 NpeROCKOARAILER) KycrapHuk MnogoHocuT obpasell B3pocnble pacTeH...
12 18 Eil,l‘ffﬂ'"(ﬂ?,a‘m\ Kyctapruk MnogoHocut ﬂerf?ffmbm Bapocnbie pacTeH... v
<
abc atﬁinﬂDﬂDHDEM'['lnﬂUﬂDHOCMT R ‘ |:| Case sensitive ’%‘

Pucynok 7 AtpubytuHas Tabmuia B QuantumGIS
[Tone Number siBisieTcst KIIFOUEBBIM TSI TOCIISAYIOMIETO PACIIUPEHHS Oa3bl

JAHHBIX O PACTEHUAX, KOTOpasi OyJeT BKIII0YAaTh HHPOPMAIIUIO 00 U3MEPEHUSIX

MOP(}OJIIOrHUECKUX XapaKTEPUCTUK PACTEHUH 32 HECKOJIBKO JIET HAOIIOICHUH.
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4 TlpeacraBaenue I'MC noab3oBaTensim

Ha nmanHOM »3Tame wHQOpMAaIus Uisi KOHEYHOTO IOJIb30BaTEsl MMEETCs
npeacraBieHne B Buae npoekta QGIS, uTo m mo3BosseT B3aMMOICHCTBOBATH C
KapTol MOCPEJCTBOM AaTPUOYTHUBHOW BBIOOPKH, HANpPUMEP. OTOOPA3UTh TOJBKO

pacteHus mpuBe3eHHbie n3 CpenHeit A3uu.

TNereHpa

E W3 Cpeaneit Asuu

Pucynox 8 — Kapra ¢ orobpaxkenuem pactenuit Cpeaneit Azuu

Ha pucynke 9 npencraBieHo oToOpaxxeHUE MOTYUYEHHOTO CJIOS C JIeJIEHUEM

1o popMe PacTUTEILHOCTH — IEPEBO, KyCTAPHUK HJIU JINAHA.
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NereHpa
Bug

- [Nepeso
:l KycrapHuk
:l Tnana

Pucynoxk 9 — Kapra paznuussix ¢opM pacTUTEIBHOCTU

Ha pucynke 10 npencrasiiena kapta ¢ BBIAEICHUEM IPYII PACTCHUH,

MOCaXKEHHbIX No3Hee ninu B 1980 romy.
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Nerenpa

:] MoagHee 1980 r

Pucynok 10 — I'pynmel pactenuit, nosiBuBmuecs B nenapapuu B 1980 rony u

ITO3JKC

bnaronaps momro «Numbery B BekTopHOM citoe «pact» B pazpadorannoii ['MC
NpPEeAyCMOTPEHa BO3MOXKHOCTh JIONMOJIHEHUS aTpUOYTUBHOM uHpOpMaluu B
oynymem. Hanpumep, 178 HEKOTOPBIX TPYMHI pacTeHU umeeTcs MHOpMalus o
MOHHUTOPHUHTE 32 HECKOJIBKO JIET, TaKas KakK:

- (enonorusi: mapa «@daza — gaTa», HECKOJBKO (a3 3a BEreTalMOHHBIN

NIEPUOJ;

- TIOKa3aTeJIM CEMSH: pa3Mep, Macca B rpaMmax, )KHU3HECIIOCOOHOCTh B %o,

BCXOXECTh B %.
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3AK/IIOYEHUE

B pesynbraTe paboThl M3y4YeHBI IporpaMMHbIe cpeactBa Agisoft Photoscan,
co3aHa Mo3amnka (GoTocHUMKOB Tepputopun aeHapapus NJI CO PAH.

Cozmana [TMC gpenapapusi ¢ kapTorpaguyeckoil u  aTpuOyTUBHOMU
nHopmarment, mpeactaBieHHas B Buje npoekra QGIS. B crmoe u arpulGyTuBHOU
tabnuie otoOpakaercs nHpopmaims o 304 rpymnmnax 00beKTOB (Fpynnax AepeBbeB
wi KyctapaukoB) neHnapapus MJI CO PAH. Bo3moxHO oTOOpa)keHue TpyIi

pacTeHui 0 BCEM XapaKTEPUCTUKAM, UMEIOIIMMCS B aTpHOYTUBHOM TabJIMLIE.
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