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HUccnenoBanus nposeneHsl Ha Tepputopun [lapkoBoro necHu4ecTBa y4eOHO-OMBITHOTO JIECX03a YPaIbCKOTO
rOCYIapCTBEHHOTO JICCOTEXHUYECKOTO YHUBepcuTeTa. COOp MOJIEBBIX MAaTEPUAJIOB OCYIIECTBIISIICS IIPH ITOMO-
uw kBagpokontepa DJI Mavic Pro n metoma npoOHbIx muromazneii. [loneBbie paboTh! Ipon3BeeHHB! B lekadbpe
2017 r. B xone nccnenoBanuii ObII0 3a105keHO 4 IPOOHKIE TUIOIIAIN B €CTECTBEHHBIX HACAKICHUSIX, IPOU3paC-
TaIOLIUX B TUIAX JIeCa COCHIK OPYCHUYHBIN M COCHSIK STOMIHBIN, a TaKkke moyrydeHo 314 ¢ororpaduii ucciemye-
MBIX COCHSIKOB C BBICOTHI 80 M. B cTarbe nmpuBeneHb METOIMKA U ONTMCAHUE OTBITa TPUMEHEHHS KBaAPOKOIITEpa
JUTS CO3/TaHUS TPEXMEPHOU MOJIEINN JIECHBIX HACAXK/IEHUH B YCIOBUSX MUHYCOBBIX TEMIIEPATyp; TaKCAI[HOHHAS
XapaKTEPUCTUKA PacCMaTPUBAEMBIX COCHOBBIX JIPEBOCTOCB; PEKOMEHIAIMH JIJIsl MTPOBEACHUS MOMNOOHBIX HC-
CJICIOBAHUH B JICCHBIX YCIOBHSIX. YIPaBIeHNE KBaIPOKOITEPOM OCYIIECTRIBUIOCH TIPH IIOMOIITH ITYJTBTa U TIPO-
rpammbl SkyDrones, ycraHoBiieHHOH Ha cMapT(oH. ONBITHBIM IyTEM yYCTaHOBIIEHO, YTO B TOPHBIX YCIOBHUSIX
CJIeJlyeT HauMHATh ChEMKY B BEPXHEM IOJIOKEHUH OTHOCUTEIBHO peiibeda. IKCIUTyaTalus KBaIpoKoNTepa mpu
MHHYCOBBIX TeMITepaTypax BO3MOXHA, HO CJIEIyeT YUYUTHIBATh, UTO, UCIIOIB3YS KBaIPOKOITED C HAPYIIICHHEM
MIPaBUJI €ro JKCILTyaTalllH, BBl OepeTe BCKO OTBETCTBEHHOCTh Ha CeOs W MPOU3BOIUTENH B CIydae MOJIOMOK
HMMeEET MPaBo 0TKa3aTh B TapaHTUMHOM peMoHTe. KpoMe Toro, MUHYCOBBIC TEMIIEPATyphl YMEHBIIIAIOT EMKOCTh
aKKyMYJISITOpA, 9TO COKpaIaeT BpeMs IojieTa KBaapokonTepa. CiaenyeT Takke yIUThIBaTh, YTO IPaBOBBIE HOP-
MBI, PETYIHPYIOIIUE UCIIOIb30BaHUE OECIIMIIOTHBIX JIETATENBHEIX ammaparoB, B Poccun paspaboTanbl HeocTa-
TOYHO M CJICIYET C OCTOPOKHOCTBIO MPUMEHSATh MX PAIOM C a3pONOPTaMH, BOCHHBIMU OOBEKTaMHU, JIMHUSAMHU
ANIEKTpoIIepeiad U YJaCTHBIMA TEPPUTOPHSIMH.
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THE EXPERIENCE OF QUADRUPTER USING FOR THREE DIMENTIONAL MODEL
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The investigations have been carried out ou the para forestry territory of the Ural state forest engineering
university training forestry. Collection of field materials has been accomplished by using DJI mavic pro
quadrupter and the method of trial plats. Field works has been carried out dering December 2017. As a result of
these researches 4 trail plots have been in natural plantations growing in pine cow berry and pine berry forest
types and 314 photos of investigated pine stands have been received from the height of 80 meters. The paper
offers the methods and deseription of the quadrupled using for three dementional model of forest plantations
creation in condition a belon zero temperatures: as well as taxation characteristics of investi gated pine stands;
recommendations for similar investigations carrying out in forest conditions. The quadreept was operated by
control and the sky Drone programme mounted on a smartphone. At has been established experimental that in
mountations conditions it as recommended to start shooting in upper position relative to the relief quadrupter
exploitation under below zero temperatures is possible but it should betaken into account that when using if
freaking the exploitation rules you take responsibility for yourself and in a case of any damage the manufactures
mau refuse warranty repair. Besidee the minus temperatures reduce accumulator capacity that in turn reduces
the time of quadrupter flight. At should also be taken into account that legal norms that regulate unmanned aerial
velicle using in Russia have been developed unsufficiently, they should be used carefully in the neghbous hood
of airports military objects, power transmission lines and private territories.

BBenenue
BecnuiioTHbIe NeTaTenpHbIC ar-
naparsl (BJIA), B ToM umncIie u KBa-
JIPOKOTITEPHI, MOTYT MPUMEHSThCS
NpU pEIICHHHd MHOXECTBa 3ajad
JIECHOTO XO3fHCTBA: JICCHOE KapTO-
rpadupoBaHue, TOJNYyUYCHUE aKTy-

IBHON M TOCTOBEPHOM MH(pOpMa-
IIUM O COCTOSHUM JIECHBIX 3€MEIIb
W JIECHBIX HACAXICHUH, olpene-
JIEHWE TaKCAllMOHHBIX IOKa3are-
Jell JIpeBOCTOEB, CPEIHECPOUHOE
1 OIEepaTHBHOE IUIAaHUPOBAHUE JIe-
CO3aroTOBOK, Pa3BUTHE JIECHON HH-

(pacTpyKTypHL,
TIIPOTUBOIIOKAPHBIX M JIECO3AIIUT-

MMPOCKTUPOBAHUC

HBIX MEpOIIPUSATUH, BOCIIPOM3BOM-
CTBO JIECHBIX PECYpPCOB, MEPOIIPH-
SATHUA I10 BBIIBJICHUIO JICCOB BBICO-
KOM MPHUPOTOOXPaHHON LIEHHOCTH,

MEpPOIIpUATHA 1O  COXPAHCHUIO
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OnopazHoO0pas3us, ONTUMH3AIIUS
TEXHOJIOTHYECKIX CXeM pa3palort-
KH Jlecocek U T.1. OmHaKo Macco-
BOTO MX NMPUMEHCHHS Ha MPAKTHKE
He HaOmomaeTcs. OT0 00BSICHASTCS
HECKOJILKUMHU TIPUYMHAMU: J0PO-
rosusHa bJIA; HegocTaTok Kaapos,
crocoOHBIX ympaBisiTh BJIA; He-
JOCTaTOYHAs pa3paboTaHHOCTh
CHUCTEMbl HOPMATHUBHO-IIPABOBBIX
aKTOB, PETYIHPYIOMUX IpHUMEHe-
nue BJIA [1, 2]. BepositHo, B cko-
pPOM BpPEMEHH BBINICTICPCUHCIICH-
HBIE TPYTHOCTH OYIyT yCTpaHEeHHI,
a ucnons3zoBanue BJIA B nmecHOM
XO3SMCTBE CTaHET OOBIYHBIM SIBJIC-
HEeM [3].

Lenb paboThI: OMBITHBIM ITyTEM
W3YYUTh OCOOEHHOCTH IpPUMEHE-
HUSI KBaJPOKOIITEpA UIS CO3MAHHS
TPEXMEpPHON MOJENU JIECHBIX Ha-

CaKIICHUM.

YenoBust n MeToabI
HCCJIeIOBAHMSA
OobbexToM MOZIETTUPOBAHUS
ObUTH BBIOpAHBI JIECHBIE HAacaX[e-
HUs, pacrmoyiiokeHHsle B 19, 20 u
21 Beigenax 32 xBaprana [lapkoso-
IO JIeCHUYECTBa YpalbCKOrO y4eo-
HO-OIIBITHOTO JIECX03a YPaJIbCKOIO
TOCYAapCTBEHHOTO  JIECOTEXHUYE-
CKOTO YHHBEpCHTeTa, oOIei 1io-
manpo 10 ra. B Harype ydacTok
ObuUT  0003HAYEH JECSTHIO OMOp-
HBIMH TOYKAMH, Y KOTOPBIX OBLIH
3a()MKCUPOBaHbl KOOPIUHATHI IIPH
nomorn GPS-naBuraropa (puc. 1).
CneMka Mpou3BOMIACK TIPH T10-
Momu kBanpokonTepa DJI Mavic
Pro. Ero texnuueckue xapakTepu-
CTHKM MIPUBEICHBI B Ta0I. 1.
Ilepen HavanoMm wucciaenoBaHUN
OIMCAHHBIA BBILIE KBaJAPOKOINTEP
OBUI 3aperuCTPUPOBAH, TaK Kak
B coorBeTcTBUM ¢ DeneparabHbIM

3akoHOM «O BHECEHUH U3MECHEHUH
B Bo3nymHslil koneke Poccuiickoit
denepaurn B YaCTH HCIOIB30-
BaHMsI OECIWIOTHBIX BO3AYIIHBIX
cynoB» ot 30.12.2015 . Ne 462-
@3 [4] peructpaumsa OecrnuioT-
HBIX CUCTEM 00s3aTeNbHa.
VYnpasieHue — OCyLIECTBISUIOCH

NPY TOMOILM ITyJIbTa YIPaBICHUS
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u nporpammbl SkyDrones, ycra-
HOBNeHHOW Ha cMaptdoH. Ilo-
JIeTHOE 3ajaHue OBUIO COCTaBIIe-
HO MpOrpaMMOil aBTOMAaTU4YE€CKHU
(puc. 2). Heobxoaumo OBLIO JHIITH
yKa3aTbh TOUKY CTapTa, KOHTYypHbIC
TOYKMU y4YaCTKa CbEMKHU M BBICOTY
MoJIeTa KBaIpOKONTepa.

Puc. 1. GPS-naBurarop u onmopHas To4uka
Fig. 1. GPS-navigator and reference point

Ta6muma 1
Table 1

Xapakrepuctuka kBagpokontepa DJI Mavic Pro u kamepst

Feature of Mavic Pro DJI quadcopter and camera

[Tapamerp XapakTepuCcTHKa
Tlonernas macca, T 743
Mass in flight, gr
MakcumasbHasi CKOpOCTh IoJieTa, M/C 18
The highest possible speed, m/s
MakcumanbHOE BpeMs T0JIETa, MUH 27
The highest possible time, min
MaxkcumasbHas BBICOTA MOJIETa, M 5000
The highest possible height of flight
Emkocth akkymynsitopa, MAY 3830
Accumulator capacit
Pabouas Temmeparypa, °C 0...+40
Working temperature, °C
Db dexTHBHOE KOTUIECTBO MUKCenei, M 12,35
Picksels effective number, m
MakcumasbHbIi pa3Mep H300paeHHs, MUKceIen 4000%3000
The highest possible image size, picnsels
Huanazon ISO (¢doto) 1000-1600
ISO (photo) range
Yroxn 0630pa Kamepsl, rpaj 78,8
Camera corner observation, degrees
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407 m x 266

10 min : 56

O0pa0oTka JaHHBIX WU CO3/a-
HHUE TPEXMEPHOU MOJIENH JIECHO-
r0 HAacCaXICHHUs IPOHM3BOANIIACH
B [IO AGISOFT PhotoScan. Ilo
(hoTOCHUMKAM, KOOpAWHATAM TICH-
TpoB (oTorpadupoBaHus U ONOP-
HBIM TOYKaM TporpamMma aBToMa-
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Puc. 2. [lonetHoe 3aganue KBagpoKonTepa

Fig. 2. Flight assignment

THYECKHA CO37a€T BBICOKOTOYHYIO
TeOINPUBI3aHHYIO TPEXMEPHYIO MO-
Jielb MeCTHOCTH. Busyanuszarmro
TPEXMEPHOI MOJEIH IUIAHUPYETCSI
npou3BecTH B nporpamme ArcGIS.

B kawectBe KOHTpONS ObUIH

3aJIOKEHBI 4 TIPOOHBIC TUTOIIAIM

n Il Reset

fi\a'

N
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B THIIaX JIeCa COCHIK OpYCHUYHBIMA
U COCHSK sromHbii. VX Takcamm-
OHHAasl XapaKTePUCTUKA TpUBEIC-
Ha B Tabm. 2. [IpoGHbBIE muTomaam
3aKJIa/IbIBAJIUCh B COOTBETCTBUH
C IIMPOKO M3BECTHBIMU METOIMKA-

MH [5, 6].

Tabnuma 2
Table 2
TakcarrioHHast XapaKTepUCTHKA UCCIIETyEeMBIX HaCAKIACHUI
Taxonomic characteristics of the studied stands
- Cpennue TTonHOTA 3amac, m3/ra
§ Average Completeness relative Volume m*/ha
2
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g8 g £ R 5= = [ 3o E 3 g2
s 2 23 s g 2 3 g 2 £ 8 g 2 = 8
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1 9C1b 25,5 28,2 48,7 1,3 550 6 556 I
2 10C+b 222 26,4 429 1,2 445 27 472 I
3 7C3b 30,0 29,2 47,7 1,3 609 5 614 1
4 5C4Bb1J1 21,9 24,4 35,7 1,0 448 10 458 1T
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Pe3yabTarhl MCCJIe10BAHUIH
U UX 00Cy:KIeHue

B xome paboTbl ObLT TONy4YeH
LIEHHBIH OIBIT ChEMKH MECTHOCTH
B YCJIOBUSIX MHUHYCOBBIX TEMIIEpa-
Typ. 3asiBJIeHHAasl MMPOM3BOIUTEIIEM
kBazgpokorrrepa DJI Mavic Pro, kak
1 y OONBIIMHCTBA IPYTHX KONTe-
POB, MHUHHMallbHasi TeMIIepaTypa
skcruryaramuu - coctaimsier  0°C.
[ocnennee cBs3aHO C TEM, YTO TIPH
HU3KHX TeMIIepaTypax HapyllaroT-
csl XMMHYECKHE TPOIECCH, B pe-
3yNbTaTe Yero akKyMyJIsITOp TepsieT
€MKOCTb U yMEHBIIAETCS BpeMs
rmoJieTa; TMPH HU3KUX TeMIlepary-
pax mpomeiuiepbl KBaJpoKomTepa
CTaHOBATCA XPYIIKUMHU, BCJICACTBUC
Yero BO3MO)KHA MX TIOJIOMKa; M3-3a
nepenaaa TeMIepaTyp BO3MOXKHO
00pa3oBaHHE KOHJEHCATa Ha 3JIeK-
TPOHHBIX IUIATaX yCTPOICTBA, YTO
TaK)Ke MOXKET IPUBECTH K €ro BbI-
XOJIy U3 CTPOSL.

B Hamem omeiTe ChEMKH IPO-
W3BOAMIINCH TIPH CIIEAYIOMIUX TEM-
neparypax: —22, —19 u —9°C. Ilo-
BTOPHBIE CHEMKH TTOHAJOOMITICH
M3-32 BO3BHHUKIIMX TEXHUYECKUX
mpobOiieM. B mepBoM ciydae KBa-
JPOKOTITEP OB 3aIMyIIEeH U3 TOYKH
y OCHOBaHHSI CKJIOHA, TaK KaK 3/1eCh
OBLIO XOpoIllee MECTO JIJIS €ro 3a-
mycka. OfHaKo, IPOJIETEB MOJIOBU-
HY TIyTH, B CBSI3U C IOBBIILICHUEM
penbeda KBagpOKONTEp BCTPETHI
Ha CBOEM ITyTH IPeTpajy B BUE Jie-
peBa 1 IpepBaJl MOJIETHOE 33/1aHKE.
Ero mpummock BepHyTh Ha TOUKY
B3neTa. [I0BTOpHBIN 3allycK B ATOT
e JIeHb OCYIIECTBUTH HE YIaJloCh,
TaK Kak 3apsi/i aKKyMyJsiTopa ObLT
Hu3kuM. Ha crnenyronmii neHs kBa-
JpokonTep ObUT 3amylieH B TOUYKE
Ha BO3BBIIIEHHOCTH W €ro MOJeT
MPOILIEN YCHELIHO, OJHAKO MO Hey-

CTaHOBJIEHHBIM IIPUYMHAM KOJIMYe-
cTBO (hoTorpaduii, cIeTaHHBIX KO-
TEpOM, 0Ka3a0Ch HEJOCTATOUHBIM
(70 mwt.). Beuto cnemano mpexrono-
JKEHHE O TOM, YTO TIPOH30IIIEN COOM
IPOrpaMMBl, 33JAKOLIEH IMOJIETHOE
3amaHue Keazapokonrepy. [locie
3ameHsl nporpammbl Pix4Dcapture
Ha aHajormuHylo ei SkyDrones
yAAJI0Ch IOJNYYUTh HEOOXOIMMOe
KOJINYECTBO CHUMKOB MECTHOCTH.
B pesynbrare cheMKH OBLIO TIO-
nydero 314 ¢GOTOCHUMKOB, cre-
JIAHHBIX B BEPTUKAILHOM HAarpas-
JieHnd. Bosbioe konmudecTso ¢o-
Torpaduii HEOOXOMUMO ISl TOTO,
YTO00BI 00ECHEUYNTh KaK MHUHUMYM
65%-Hoe mepekpbiTHe (oTorpa-
¢uit, HEOOXOAMMOE IS KaYeCTBEeH-
HoOWi (pororpammerpun. [Ipumep
CHUMKa TIPUBE/ICH Ha pucC. 3.
IloMumoO HU3KOM TeMIEpaTypsl,
B TpoIiecce ChbEMKH ObUTH OTMede-
HBI U JIpyTHE CIOKHOCTHU: IIPOU3BO-
IIUTH CbEMKY MOXKHO HE B JIIOOYIO
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MOTOTy, TaK KaK sl 3aIyCKa KBa-
JpOKoNTEepa HeoOXomuMma Toroja
0e3 0CcaaKOB, BHICOKOHM BIIAYKHOCTH
1 JKenaTenbHO Oe3 BeTpa; Hewxelna-
TEJIHHO HCIIONB30BaTh KBAIPOKOII-
Tep BONM3HM OT JIMHHA DIIEKTPOIIe-
penay, Tak Kak dIIeKTPOMarHUTHEIE
BOJIHBI MOTYT TIOBJIUATH Ha padoTy
THPOCKOIIA YCTPOHCTBA; CYIIECTBY-
€T OIACHOCTh CTOJIKHOBCHHS KBa-
JIPOKOIITEPA C MITUIICH MK JJaKe Ha-
TTaJCHAS TITHIBI Ha KBAaJIPOKOIITED;
HE BCerna MOXXHO HAWTH MOAXOAS-
Iee MEeCTO I B3JIeTa KBAJIPOKOII-
Tepa.

BbIBOABI M peKOMEHIAIUH

1. B Hacrosimee BpeMst BOZMOX-
HO CO3[aHWE TPEXMEPHOH MOjeIH
JIECHOTO HACAXKJEHHUS IUIOIIaIbI0
10 ra Ha OCHOBAaHMHM CHHMKOB
C KBaJ[pOKOIITEPA, TIPH 3TOM ChEMKa
MECTHOCTH 3alMeT O0Kojio 20 MUH.

2. OKcIUTyaranus KBaJpOKOIITe-
pa mpu MHUHYCOBBIX TeMIIepaTypax
BO3MOXKHA, HO CIIETyeT YYUTHIBATh,

Puc. 3. Jlecnoe Hacaxxnenne B 19 Beinene 32 kBaprana [lapkoBoro ecanyecTsa
YVYOI YIJITY (dororpadus cnenana ¢ BbIcoTh 80 M)
Fig. 3. Forest planting in 19 recovered 32 quarters of Park forest WOOL USFEU
(photo taken from a height of 80 m)
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4TO, MCIOJIB3YS KBaJPOKOITEP
C HapymIeHHWeM TPaBWJI €ro 3KC-
TUTyaTaluy, Bbl OEpeTe BCIO OTBET-
CTBEHHOCTh Ha ce0S W TPOU3BO-
JTUTENb B CIIy4ae TOJOMOK HUMeEeT
MpaBO OTKa3aTh B TapaHTUHHOM
PEMOHTE.

3. MunycoBasi Temneparypa Hu
BETEpP COKpAIAIOT BpeMs IoJieTa
KBaJ[pOKOIITEPA.

4. Tlepen TeM Kak Ha4aTh CHEMKY,
ClIeITyeT TIIATENILHO BEIOPaTh MECTO
CTapra KBaJpPOKOITEpA: IOBEPX-
HOCTh IUIomansio 4 M? (a B BeTpe-
HYIO TIorofy — 25 M?) ToymkHa ObITh

POBHOI 1 03 PaCTUTENHHOCTH.

5. B ropHsIX yCIOBUSIX HAUMHATb
CBEMKY CJICIIyeT B BEpXHEM I10JIOKE-
HHUH OTHOCHUTENBHO penbeda.

6. He pexomeHmyeTcss OTKIIIO-
4yaTh (QYHKIHUIO aBTOMATHYECKOIO
BO3BpaTa KBaIpOKONTEPa K MECTY
B3JIeTa TIPU HHU3KOM 3apsjie ak-
KyMyJISITOpa, TaKk KaK 3TO MOXKET
NPUBECTH K IOTEpPE KBaIPOKOI-
Tepa.

7. Ilepen HayajaoM »SKCIUTyaTa-
uun BJIA HeoOxommmo 3acTpaxo-
BaTb U 3aperucTpupoBaTh. UToOBI
BHECTH B PEECTp CBOM JeTaresb-
HBIH ammapar, Hago OyAeT MmoaaTh

COOTBCTCTBYIOIIICEC 3asBJICHUC

bubnuocpaguuecxuii cnucox

B TIPOM3BOJILHOU (hopMe, yKazaB
XapaKTePUCTHKN OECTMIOTHUKA H
“HGOPMAITUIO O BIAJICIIbIIE.

8. Uto6s1 moner BJIA Owut mpa-
BOMEPHEIM, CIIeTyeT MOJTYIHUTh pa3-
pelieHre Ha HCIONB30BaHUE BO3-
JYIITHOTO TIPOCTPAHCTBA W TIONAThH
IUTaH TIOJIeTa B 30HAIBHBIA IIEHTP
EnuHoil cuctembl OpraHu3anuu
BO3YIITHOTO JABMDKECHUS 33 TPH JTHS
o BbUIeTa. HakanyHe monera He-
00XOIMMO MOATBEPIUTh, YTO arlla-
par MOIMHUMETCS B BO3IYX, a TOCTIE
OKOHYAHUS TIONleTa MO TeledoHy
COOOIIMTh O TOM, YTO paboTa 3a-
KOHYEHA.

1. Bycapos IL.A., Mertenes /I.B., lllesenuna 1.B. KBagpokonrep u ero ncrnoip30BaHue B JECHOM XO35IHCTBE

// JlecHast Hayka B pealn3alliyl KOHIICIIMY YPaIbCKONH WHKCHEPHOM IIKOJNBI: COIMATbHO-9KOHOMHUECKUE U KO-

JIOTUYECKHUE MPOOIEMBI JIECHOTO CEKTOpa SKOHOMHKH: Marep. X1 MexnyHap. Hayd.-TexH. koH}. ExarepunOypr:

Vpau. roc. necorexs. yu-T, 2017. C. 181-182.

2. Jlamenko FO.B. [1paBoBoii aclieKT UCMOJIL30BaHUs OCCIMIIOTHBIX arnaparoB B Poccuu // AKTyanbHBIE ITPO-

OseMbl aByanu 1 KocMoHaBTHKU. 2016. Ne 12. C. 612-614.

3. Henuncos C.A., TompaueB A.A., EncykoB A.C. OnbIT npuMeHEHHs KBaJPOKONTEPA 11 MOHUTOPUHTA BO3-

obHosienus jeca // Bectauk [II'TY. Cepust: Jlec. Dxonorus. Ipuponomnoss3osanue. 2016. Ned (32). C. 34-46.

4. ®enepanbHblil 3aKk0H «O BHeCEeHMH M3MEHEHUH B Bo3mymHbiid konekc Poccuiickoin deaepanuu B yactu

WCTIONBb30BaHUsI OECIMIIOTHBIX BO3AYIIHBIX cynoB» oT 30.12.2015 . Ne 462-D3.

5. OcHoBbl hutomMonuTopuHra: yueo. nocooue / H.I1. Bynskora, C.B. 3anecos, E.A. 3oreeBa, A.I. Maracymo-

Ba. ExarepunOypr: Ypai. roc. necorexH. yH-T, 2011. 89 c.

6. [anueBa A.B., 3anecos C.B. Dxonornueckuii MOHUTOPHUHT JIECHBIX HACAXKICHUH peKpeallMOHHOIO Ha3Have-

Hus: yueb. mocobue. ExkatepunOypr: Ypail. roc. recorexs. yH-T, 2015. 152 c.

Bibliography

1. Busarov P.A., Metelev D.V., Shevelina 1.V. Quadracopter and its use in forestry Forest science in

implementation of the concept of the Ural engineering school: social and economic and environmental problems of

the forest sector of economy: materials XI of the International scientific and technical conference. Yekaterinburg:

Ural state Forestry Engineering University Press, 2017. P. 181-182.

2. Lyashchenko Yu.V.: Legal aspects of using drones in Russia // Actual problems of aviation and cosmonautics.

2016. Ne 12. P. 612-614.

3. Denisov S.A., Domrachev A.A., Elsukov A. S. Experience with the use of drone to monitor forest renewal //
PSTU Bulletin. Series: The Forest. Ecology. Environmental management. 2016. Ne 4 (32). P. 34-46.

4. The federal law “About Introduction of Amendments to the Air Code of the Russian Federation regarding
Use of Pilotless Aircrafts” from 30.12.2015. Ne 462-03.




22 Jleca Poccuu u xo3s1icmeo 8 HuUxX Ne 4 (63), 2017 r. J

5. Basics phytomonitoring: tutorial / N.P. Bunkova, S.V. Zalesov, E.A. Zoteeva, A.G. Magasumova.
Yekaterinburg: Ural state Forestry Engineering University Press, 2011. 89 p.

6. Dancheva A.V., Zalesov S.V. Environmental monitoring of forest plantations recreational purpose: tutorial.
Yekaterinburg: Ural state Forestry Engineering University Press, 2015. 152 p.

YK 630*91

OLIEHKA YCNELWHOCTWU PEKYNbTUBALIMX NECHbIX 3EMEJIb,
HAPYLWIEHHbIX B PE3YNbTATE PASMELLEHUA HA HUX TOYEYHbIX
N NMHENHBIX OBbEKTOB IOEbIYX U TPAHCITIOPTUPOBKU HE®TH,
B YCITIOBUAX XMAO - IOI'Pbl

H.A. JIU — maructpaHr,
Ten.: +7 (34668) 4-80-08, e-mail: naduxa.07@bk.ru*

A.C. I[IOIIOB — kanauaaT cenbCKOXO35IMCTBEHHBIX HaYK,
Ten.: +7 (343) 254-63-35, e-mail: sergeich66@yandex.ru*

10.P. KACUIMOBA — maructpaHr,

ten.: +7 (343) 261-46-16, e-mail: kasimova_julia@mail.ru*

* @I'BOY BO «¥Ypanbckuii rocyapcTBEHHBIN JICCOTEXHUUECKUH YHUBEPCUTETY,
620100, ExarepunOypr, Cubupckuii Tpakr, 37

Knrwouesvie cnosa: pexynomusayus, HapyuweHHbvle J1eCHble 3eMIU, moyeunbsle U JuHeliHble 00beKmbl, 000biua U
MPancnopmuposka Hegpmu, ecmecmsaeHHoe 1eco80300H08eHUe, LecHble Kyabmypul, XMAO — FOepa.

JKectkre kMMaTnyeckue ycaoBusl 00YCIIOBIMBAIOT CIENU(HUKY MPOIECCOB PEKYIBTHBAINH HAPYIIECHHBIX 3e-
Melb B ycloBusix parionoB Kpaithero Cesepa. [Ipu pa3paboTke MpoekTa peKyIBTHBALUN 3T 0COOCHHOCTH HE-
00XOZMMO yUUTBIBATh, YTO MIPOUCXOANT HE BCETa. Pe3yibTraroM peKyIbTHBAIIMOHHBIX pa0OT, BHITOJIHEHHBIX 03
ydeTa MECTHBIX KIIMMAaTHYECKUX, TIOYBEHHBIX W TUAPOTEOIOTHUECKUX OCOOEHHOCTEH, Jalle BCero CTaHOBUTCS
ru0elih HACaXKICHUH, CO3JIaHHBIX HA OMOJIOTHYECKOM JdTarle peKyJsTuBanuu. Victopus nzyueHus npoodiem, CBs-
3aHHBIX C PEKYJIBTHBAIINCH YIaCTKOB JIECHOTO ()OHIA, BRIXOASAIINX H3-TI0A 00BEKTOB He(TEra3omo0bdn, Hacur-
TBIBAaET YK€ He ONHO JecsTuieTHe. J[aHHbIe BOIPOCH! OOCYKIAIOTCS HA Pa3iIMYHBIX YPOBHAX HA MPOTHKEHUU
KaKk MHHUMYM COPOKa JIeT. 3a 3TO BpeMsl BEIPaOOTaHO TOCTATOYHOE KOJIMYECTBO PEKOMEHIAIIMI, TTO3BOJISIONINX
YYUTHIBATh MECTHBIE 0COOCHHOCTH TPH MPOBEACHUH PEKYITBTHBAIMOHHBIX paboT. OZHAKO B CEBEPHBIX paiOHax
HAaIllell CTpaHbl, TIEe COCPEOTOYEHA OCHOBHAS JOOBIBAIOIIAS MH(PPACTPYKTypa, oOeCIeunBaromias n3BJIcUCHUE
He()TH M Ta3a U3 HeIp 3eMJIH, UX TPAHCIIOPTUPOBKY U MEPBUYHYIO MEPEPAOOTKY, OILIYIIACTCS OCTPBIN AehUIIUT
MIPUCYTCTBUS TIPEATIPUATHH, CIIOCOOHBIX BBIMOJIHATH Ha Ka4ECTBEHHOM YPOBHE NMPOEKTHI PEKYIBTHBAIIUH Hapy-
IICHHBIX 3eMelb. Uepe3 HECKONbKO HayYHO-HCCIICOBATENLCKUX MTPOSKTHBIX OPTaHM3AIWN UIET MOIIHBIA TOTOK
MIPOEKTOB, TPeOYIOMNX OBICTPOH pa3pabOTKH, YTO 3aCTABIISET CIIEIMAIMCTOB CIONB30BaTh MPH OCYIICCTBICHUH
MIPOEKTHOM IS TETHPHOCTH TaK Ha3bIBaeMbIe MIa0OHEI. [ [puMeHeHne «CTaHapTHBIX 3aT0TOBOKY IIO3BOJISIET CYIIe-
CTBEHHO ITOBBICUTH ITPOU3BOAUTEINLHOCTh OPTaHU3AIUH-IIPOSKTHPOBIINKOB, HO HEN30€KHO HETaTHBHBIM 00pa3oM
CKa3bIBACTCS HA CPEITHEM YPOBHE pa3padaThiBaeMBbIX MPOSKTOB. OHUM U3 Pe3yJILTaTOB TAKOTO MOAXO0/Ia SBJISCTCS
3HAUUTEIIbHAS JIOJIS JIECHBIX TUIOMIA e, peKyIbTUBAINS KOTOPBIX HE MOXKET OBITh MIPHU3HAHA yCHenrHoi. B nan-
HOM CTaThe MpeapUHSTA MOMbITKA IPOBECTH OLEHKY YCIEIIHOCTH PEKYIBTUBALIUH JIECHBIX 3€MEeJlb, HAPYILIEHHBIX
B pe3yJIbTaTe Pa3MCILCHHS Ha HUX TOYCYHBIX M INHEWHBIX 00BEKTOB, CBSI3aHHBIX C JOOBIYEH U TPAHCIIOPTUPOBKOM
HedTH, B yermoBusx XMAO — FOrpeL






