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1. Introducere in tehnologia dronelor

I OSI aidN o Nd# drdetddiepd/mdutiidarea tehnologiei Droferny F2 NY I NBI  LINR F S
6+£9¢0 UA LINBTAYUGN Ay T2NVETHA AMySa RS daiIATA K S LIDY INBHz RT
tehnologia Dronkor in curriculumdzf  f 20MJ RASTERR f GS &G Gdzidz LINRFSaA2
despretehnologia dronéor> Yy RNHzYF NB GSKYyAON LISY(iNdz RNRYSI | L
RNREYAf 2N 9EAAGNZT RS | & INSY Hpybiizig A BB NA @drdkdhay &l (i HaB i &
Ny RAOSNES R2YSYAA® bdz ny dz 0AYEENINKE REF | (IS 6 &
AYLE SYSYGNNAA RBRNBYdz dZi ny RAAOALE AyStS {¢9a UA A
&l dzRS yférikdu-2 ) A YLIdzf & ONGNB 2 FfS RS ny@NiGFNB +9¢

1.1 Tehnologia Dronelor

ENRYIl LIRIFGS FAORSFNYWUNINAOR (G2 OF SIBR WIS LRI GS yI @Al
SEGSNAZ2NE F2f2aAyYR LAt 20GdzA | dzd 2 Y I § -urddisplziti® deNB  LI2 |
O2YlFyRN RS I RAAGFYON® Oy LB, draRphdRedkPs¢u table®® | G S F )
echipate cu Android sau iOS.

S5NRY St S -BEIAYIN fnlyNiBNBE RS F2NX¥S UA RAYSyaAdzyAd 5Ay
ddzy i nYLINNIAGS ny dzNXNG2FENBES OFGSI2NRAY

a
O

+ SKAOdzt dzft ' SNAIFY FNNN LAf2G o6!'! x00
- #SKAOdzZ RS pioddidNg. FF 0N FNNN
- +SKAOdzZ adzol O GAO FNNN LAf20 o' ! 00
- +SKAOdzA GSNB&AGNHz FNNN LAf20G 6! Dx0®
- t&aSdzR2 AFGStEAGA RS nylfdN FfAdAGdzZRAYS o1t {0®

/' StS YIFA LRLIzA NS UA OStS YIA dziAtATFGS &dzyi @SK
lor, vehicululaek Yy FNNN LIAf 20 Fdzy OUA2ySIT N Odz 6F GSNRAA &l
fotovoltaice. Aceste tipuri de drone sunt echipate cu motoare electrice, cate unul pentru fiecare elice.
ENEYStS SOKALI 086 Odz Y22l NEziGde AT 2t vio&izaniyn & LAt yAGOS NGy
Odz Y202 NB St SOUNAROS® Oy Fdzy OiAS RS ydzYNNdXzZ RS Y
tricoptere, quadcoptere, hexacoptere, octocopteste.

TricopteruS & (i & dzy RNEYN OF d2yi 25 MBD 20140 SoMBA (N INGS  ALSNFALINIENB:

QuadcopteruBa i8S 2 YIFIUAYN T o0daNNG21F NB OF NB | NB LJ Nz NE
folosind diferite tehnologii, dar cele principalele stabilizatoare sunt giroscoapele.

S 4

Hexacopteele d dzy & RA&ALRT AGA OSdeR$S RAANI PdzN OBDYNPRMdz Ul a
| SEF O2LJGSNHzA S&aiGS dzy GALI RS RNER YN YOdy SigNKyaAf t2A30A 1S
Octocopterit dz 2 LJi Y2 (d2F NBE UA St AOA B LI ORI NS =R NRAARAND lydz NZ
NARAOIGN UA LRG T0daNF fF nyNfGAYA SEGNBYSST OKAL N

1 See No.Df Bibliography



t NAYI RNRYN F F2ad LINRPASOGFGN RS DbAal2ftl ¢Satl n
inginerul Charles F. Kettgtid s OF N8 + FGFUFG dzy RAALRTIAGADG St SC
Y2RATAON St A0St S LISy radz y YVNRSHT Yjyia LIEd IYIiRWK B2 My d
fost modelul AQMo n 2 ONBI G ny wmdpny UA ( STahndlogia draBefoti SéHz LINJR
RST @2t GN NILAR® 5AaLRTAGADBSES Y2G02NRT FGS RSOAyYy i
RS O2yiGNRflidd LYRAFSNBYy(d RS (GALMHzA RS RNRBYNXZ OFN
dzZNX NG 2+ NBf SY
- RA&AGYIVHAIYN RS 2LISNI NBT

- RdzNJ GF T 062NHz dzA k ONf NG2NRSAT

- viteza de zbor / deplasare;

- conectivitatea;

- AAaldSYdZ RS yIFI@AIFTOGAS F2f2aA0T

- 0ALMzZ UA ydzYNNHzZ RS aSyil2NRT

- sistemul GPS de la bord;

- frecventa de operare;

- greutatea.

Ff3GS OFNIOGSNRARAGAOZNRSAZVISE NFRNXNNGEG FENBSE 6§S RNRYy St

V RAALRYAOATAGEFOSE RS | Y2ydl RA adp@dieNoiohA S RS R

OF YSNBE @OARS23 OFYSNB Odz AYFTNI NRUdzZ NI} RINB S
V OF LI OAGEFGSE RS | 4S8 nyd2F NOS AYyRShdBe)RSYy G € |
V OF LI OAGE 4GS -RSI ¥ dzXNN Splsjfi@izhdjdy: G NB 0
V OF LI OAGEGSE RS | NBlegaligh®olk 1 2 | f GAGdZRAYS FAEN
V dimensiunimicid dzy i dzU2NJ RS YIF yS@NI G ;UA LRG GNBOS LIN
V metode de transmitere a datelor: prin unde radio, plinernet, date care vin pe PC, tablete

sau smartphonauri;
V Idzi2y2YAS RS 7T dnfedda padtgflANS) yIGN NGDINBN RS € | LI y 2 d:
V NBT AaG0SyidN fF U203z ad¥FSt nyONG aN LRFGN Fdzy¢

1.2! LJ Adlldrorielor

' gA2FySES FNNN LAf20 LG FA dziAtAT I GS ny RAOGSNE
iT2yS 3aANBdz | O0S&aA0AtSY (NIyaLR2NI RS 20AS8S0:0GS:z Y2
ANt ol GAOSST | OUAIDA G MNYIRE RS ( RNBE NIAAERS2Y0 = | LI A O G A
O2y GNRfdzA FLISRdzOGSt 2NJ UA o0FNFXaS UA AYyaLISOUGAA RS
domeniul in care sunt utilizate, dronele pot fi echipate cu diverse dispozitive: eateeluat vederi,

OF YSNBE RS (GSN¥Y2@AT AdzySz (St SYSGUNBZI NIRINE aSylz
utiliand tablete sau smartphordzZNA @ h RF G N Odz F LI NAGALF y2Af 2N §SKy 2
RNRYSS ny ALB@AGNARYSELWDADHAAAT ANSBE ny GAYLI NBI ¢
O2Yy(NRfdz SOKALI YSYGSt 2N LIS oFT 1 AYF2NXYFGAAL 2N

2 See the Bibliography N&

3 See the Bibliography N8



In Romania, implementarea tehnologiei drone in diferite domenii de activitate est@ any" G A y dzN

ONBUGSNB® ' GAETATIFNBF LINRPFSaA2ylFEtN  RNRYSEt 2N (A
O GS2NBGAOS IfS y2AEt2NI GSKy2ft23AAX RS I 2LISNI NE
AYF2NNEGAAE 2N @D 08y @A SypwS O SA yNIdaANK | NS ONB ST S & i Nz

O2YLISGSYyliSt2NI ny dziAf AT I NBF LINRPFSaA2ylfN || RNRYS
'y SESYLX dz RS dziAf AT I NB Odz adz0O0Saa | (SKy2f23AS8A
studierea zonelor afectate dR ST NA UNNR al dz AYyOSYyRAA UA LISy i Nyz
I 0O0SaAoAtS adzyid alOlylGS F2t2aAyR RNRYyS LISyidNuz |
RFGSE2NI 200AydziSy aS 3aASYSNBIT N OSf YdndlefdloBtS§ O (i Y
ddzy i SOKALI GS Odz a2Fiél NB aLISOAFTATIIG RS 2NARSy
ASYAYUSEt2NI LIS &a2f UA Y2yAG2NAT I NBI ONBUGSNRAA O2L
Oy wW2YNYAIlIX (SKy2ft23AlF RNRyYySt 2N Sa @ba cémipariforA T | G N
LI y2dzNRE 2N F20202f G A0ST ARSYGAFAOINBLF LRIGSYyGAl

v A s~ oA s oA =

OSftdzf St 2N a2t NS Odz N} yRIYSyid &aONT dziz RSGSOGFGS

Oy dzf GAYAA FYAS Fdz F2a0 nyFSEAY@NVLB yAYa LBy dzidz RS
implementa noi tehnologii pentru dron®rimul, InstitutuRS C2 NX¥'F NB> { (G dzZBWR) UA / S
' F2ad0 F2yRIG LISYGNHz I LINRPY2@l UA RST @2t dF Y2RSH
oferi consiliere atl LJG I ¢ N A LISOAFAOdzZ dzA AAa0SYSE2N) RS @SKAOc
elaborat primul sistem ofi Ay S OF NB LISNXAGS nyNBAQR@GMNT NS N2 REYIA
operatori, persoane fizice sau juridice, care permite introducerea, ho0if NS UA @A dzt
zborurilor PSPS pe teritoriul Romaniei.

C!'9 5NRByYySa SaidsS dzyl RAYGNB O2YLI yAAES NRYNySUGA
a2t dziAA LISYUNHz RNRBYSS LISYydaNHz | LJX AOFGAAf RENNZRA @
AYyalLlSOGAS AYyRdzaGUNAFEN SGOd® C!'9 5NRBYySa 2FSNNxX RS
pilotarea dronelor.

OY DNBOALFY dziAt AT FNBF LINRPFSaAz2ylFftN I RNRBYSt2NJI yS
cum ar fi meteorolodi = Y I @AIFGAF FSNAIFYNZ € SIA&ELFGAL  LINR
O2Ydzy AOF NBI UA Odzy2U00Ayi0StS GSKyAOSz OKAFNI YIFA
de categoria de autorizare.

Un exemplu de succes al tehnologiei dronelor dsidA Y dzf @S K A O dzfavidns MBEUAY F N NN

RXMb O2yaidNHzZA G ny wnanmc ny DNBOALF® [dzyIAYSI &l | &
aSO0dzy R aAx LRIFGS RSI @2tdGlF 2 @AGST I RS wmdpne 1Y LIS

A RSGIEAIFIGSET RS tF 2 nyNfGAYS RS v {Y®P 5NBYIl LRI
LINRY Y2YAG2NRAT FNBEF INFYAUGSE 2N GSNBEGNBE UA Y NA
Ay@SadaAalr GAAf 2N RSRENK (G2 NNBSLIS yaldNINI DEAKBNES I LNy OSy
L2t dzt NBF FLISA UA FSNHzZ dzZA T Y2y AG2NAT F NS RNXzY dzNA €
Oy DNBOAIXZ SEA&aGN 2 fALAN RS OSYyiNB RS FT2NXINB |
I

OSNIAFAOFNBI dziAtATFG2NAE 2N RS RNRBYyS® al StfSyAao

4 See the Bibliography N&b



Ldzi 2 NRGEFGSE ' GAFGASA / AGAESed 1 OSaidSlE adzyyd y2ia |
{1 f2yA0T OINB 2LINBI0IK ny DNBOAI RAY &aSLIWGSYoONRS

113/ dzy aN O2yadNHzA SUGA 2

t SYGNHz I O2y a0 NUzA dzy 2 RUMB ¥ WO S dy iy VEOSBRE NSt OG NR y
proiectarea uei droneeste acelade ®dzy 2 UG S Shpmpnedtedld SdndorUA Y I GSNARF £ S
RAY OFNB @2NJ FA FI 6NAOF S dronejor. GddayNSH S MBNORIZ ¥A yi A
componenteK  NRg I NB UA az2Fdél NBo ' yStS O02YLRYSYyGsS LR
FA NBLFEATFGS dzii A/f AW INFWRS 20 SHEYLINR & ¢ svitibisddrallsto®aralzy SA R
regulatoare, ESINB 3 dzf | G421 NB RS @GAGSTI N LISyidiNdz Y2i2FNB5 Odz
w/ UA ftGS O02YLRYSYyGS 2LI0A2yI S o60Y2RdzA S Dt {X &Sy

Cadru- este structura sau scheletul dronelor pe care sunt montate toate celelalte componente ale
RNRY St 2N Oy 3ISYSNIfzX OFRNBES adzyd FFHoONAROFIGS RAY
lemn sau PLA (materiale prototipate cu imprimante 3D), conip&i OF NB adzyid dzU2F NBX N
LISY i NX¥z I YAYAYAT Ll QGAONIYGAAE S al GSNRAIFESES O2YLkRI
NBT AaGSydSAST NAIARAGNOAA SEOStSydS UA INBdzG NG AA
f F OF 0 LIS OFNB &adzyid Y2yidlidS O02YLRyYySyGasStS St SO0GNP
St A0St Sd 5AYSyaArdzyAtS YIEAYS |£S dzydzhi O RNUz & dzy
Y202 NBd 5AadGlyldl RAYGNB Y2yl SISSBROSt REIGNY RS I
KINRgINB F2t28A08 adFSt nyONiG aN SEAAGS adzFA OA
Motoarele electriclN2 1 Sa 0O St A0St S 9EAAGN R2dz2N (A LHWzZNA RS Y
w/Y Y2021 NB Odz LISNRA A tuperivsgniif@dsitd prinapal padthidnendai a 2 G 2 I N
YAOAZ Odz Lzl SNB NBRdAzANZ ny GAYLI OS Y2dz2inthBf S FNI
drone mai mari.

Eliceld Sy SNB I T N (iRWNRY/ISHasE Fellint, d& dbiei, realizate din material polimeric

RdzNI 6Af > O2YLRIAGS RAY FAONN RS OFNbB2y UA OKALI NJ
faptidentice, unelel dz RANBOUGAA RAFSNAGSD ! OS&ad Sedoiedblim 43S RI |
RANSBOUGUAA 2LJzaS dzydzZ FFGN RS OStNflfio
Regulatorulde zbd8 3 1S ONB A SNHzZ dzy SA RNRBYS UA O2ylUAyS OSf
6La' 0d La! SaGS dzy RAALRTIAGADG St SOGUNRBYAO OFNB Y
coy UAyS RS 20A08A dzy IANR&O2L) 64l dz DENRO UA dzy | C
Bateriled dzy & a4 dzNESfS RS SYySNHAS S RNRBYSt2NW» /I NI O
RS G(Syardy S y2YAYFER 6ydZYRNNHzZ RS OStdf SAz OF LI ¢

/| dzy O2N a i NHzA SaidA dzy ljdzZ- RO2LIGSNI 6 RNRBYN Odz LJ (G NHz 61
t SYGiNHz I O2yadNHzZA 2 RNRYNIX dzy AYRAGAR (NBo6dzA S &N
RS yA@StdzZ RS Odzy2U0GAyGiES RAY R2YSyA dR2 QdEES WBINK S
LINSFfFoAfN LISYGNHz ' f SISNBF St SYSyiaSt 2N O2YLRYy Sy
pentru programarea softwarelui lor.



Pentru construirea unui quadcopter, pot fi utilizate diferite tipuri de componente care pot fi

F OKA T ARISA 2yt ny FdzyOliisd RS

~ A

I A

RA FSNAUGA

Tabelul 1. Exemplu de componente ale unui quadcopter

Nr. Componena

1.

2.

5 dzLJN

Cadrul dronelor

Controller

Motoare

Controler
electronic de
griST N

Elice

Baterie

Receptor radio

Conectori

Cabri

Ff SISNBI

Tip

FPV X500 500 Quadcopt
Frame 500mm

DJI Naza M Lite Multi Flye
Version Flight Control Controlle
w/ PMU Power Module & LEI
&Cables & GPS & stand holdel
4x 2212 920KV Brushless Mot
for DJI Phantom FPV drone |
quadcopter UF330 F450 F550

mini BLHeli_S 30A ESC OF
Electronic Speed Controller4s
Brushless for FPV Multicopte
Quadcopter

10x4.5" 1045 1045R CW CC
Propeller For Multrotor Copter
Quadcopter

lipo battery 2200mAh 11.1V 30
for model airplane

24G F£T6B 6 CH Chann
Radio Model RC Transmitte
Receiver for rc quadcopte
airplane helicopter

Female &Male Connector EC.
3.5mm Connector Bullet Plu
Golden banana connector

Flexible silicone rubber cable
10 12 14 AWG silicone wire

10CM Male to Male Servo Lec
(JR) 26AWG (10pcs/set)

- asamblarea cadrului dronei;

- montarea componentelor electronice pe cadru;

- conectarea componentelor electronice;

- programarea controlerului.

FdzNY AT 2 NRA =

Disponibilitate
https://www.alibaba.com/product
detail/[FP\¥X5008500-QuadcoptefFrame
https://www.alibaba.com/product
detail/OriginatDJi{NazaM-Lite-
Multi_60735480838.htmI?spm=a2700.7724
38.2017115.11.af1e28fLGz9bN
https://www.alibaba.com/productdetail/4x-
2212920KVBrushlessMotor-
for_60702835898.html?spm=a2700.details.
aylikehoz.6.18b9a634IwiP
https://www.alibaba.com/product
detail/mini-BLHeliS30AESE
OPTO_60702758064.html?spm=a2700.deti
.maylikehoz.6179a51d1yl6P30
https://www.alibaba.om/product-
detail/10x45-10451045RCW
CCW_60181995647.html?spm=a2700.772¢
8.2017115.346.af1e28fLGz9bN
https://www.alibaba.com/product
detail/Customizedipo-battery-2200mAR11-
1V_60671330042.html?spm=a27002A838.
2017121.93.af1e28fLGz9bN
https://www.alibaba.com/product
detail/DroneRadiesystem2-4G
9CH_60363462047.html?spm=a2700.detall
maylikehoz.1.3968ac83IEUq8u
https://www.alibaba.com/product
detail/FemaleMale-ConnectorEC33-
5mm_60530527625.html?spm=a2700.7724
38.2017115.96.af1e28fLGz9bN
https://www.alibaba.com/product
detail/Flexiblesiliconerubber-cable-8-
10_60101469610.html?spm=a2700.772388
2017115.45.af1e28fLGz9bN
https://hobbyking.com/en_us/10crmale-to-
male-servoleadijr-26awgl0pcsset-1.html
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https://www.alibaba.com/product-detail/FPV-X500-500-Quadcopter-Frame
https://www.alibaba.com/product-detail/FPV-X500-500-Quadcopter-Frame
https://www.alibaba.com/product-detail/Original-DJI-Naza-M-Lite-Multi_60735480838.html?spm=a2700.7724838.2017115.11.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Original-DJI-Naza-M-Lite-Multi_60735480838.html?spm=a2700.7724838.2017115.11.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Original-DJI-Naza-M-Lite-Multi_60735480838.html?spm=a2700.7724838.2017115.11.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Original-DJI-Naza-M-Lite-Multi_60735480838.html?spm=a2700.7724838.2017115.11.af1e28fLGz9bN
https://www.alibaba.com/product-detail/4x-2212-920KV-Brushless-Motor-for_60702835898.html?spm=a2700.details.maylikehoz.6.18b9a634Iwu0iP
https://www.alibaba.com/product-detail/4x-2212-920KV-Brushless-Motor-for_60702835898.html?spm=a2700.details.maylikehoz.6.18b9a634Iwu0iP
https://www.alibaba.com/product-detail/4x-2212-920KV-Brushless-Motor-for_60702835898.html?spm=a2700.details.maylikehoz.6.18b9a634Iwu0iP
https://www.alibaba.com/product-detail/4x-2212-920KV-Brushless-Motor-for_60702835898.html?spm=a2700.details.maylikehoz.6.18b9a634Iwu0iP
https://www.alibaba.com/product-detail/mini-BLHeli-S-30A-ESC-OPTO_60702758064.html?spm=a2700.details.maylikehoz.6.179a51d1yl6P3o
https://www.alibaba.com/product-detail/mini-BLHeli-S-30A-ESC-OPTO_60702758064.html?spm=a2700.details.maylikehoz.6.179a51d1yl6P3o
https://www.alibaba.com/product-detail/mini-BLHeli-S-30A-ESC-OPTO_60702758064.html?spm=a2700.details.maylikehoz.6.179a51d1yl6P3o
https://www.alibaba.com/product-detail/mini-BLHeli-S-30A-ESC-OPTO_60702758064.html?spm=a2700.details.maylikehoz.6.179a51d1yl6P3o
https://www.alibaba.com/product-detail/10x4-5-1045-1045R-CW-CCW_60181995647.html?spm=a2700.7724838.2017115.346.af1e28fLGz9bN
https://www.alibaba.com/product-detail/10x4-5-1045-1045R-CW-CCW_60181995647.html?spm=a2700.7724838.2017115.346.af1e28fLGz9bN
https://www.alibaba.com/product-detail/10x4-5-1045-1045R-CW-CCW_60181995647.html?spm=a2700.7724838.2017115.346.af1e28fLGz9bN
https://www.alibaba.com/product-detail/10x4-5-1045-1045R-CW-CCW_60181995647.html?spm=a2700.7724838.2017115.346.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Customized-lipo-battery-2200mAh-11-1V_60671330042.html?spm=a2700.7724838.2017121.93.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Customized-lipo-battery-2200mAh-11-1V_60671330042.html?spm=a2700.7724838.2017121.93.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Customized-lipo-battery-2200mAh-11-1V_60671330042.html?spm=a2700.7724838.2017121.93.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Customized-lipo-battery-2200mAh-11-1V_60671330042.html?spm=a2700.7724838.2017121.93.af1e28fLGz9bN
https://www.alibaba.com/product-detail/Drone-Radio-system-2-4G-9CH_60363462047.html?spm=a2700.details.maylikehoz.1.3968ac83IEUq8u
https://www.alibaba.com/product-detail/Drone-Radio-system-2-4G-9CH_60363462047.html?spm=a2700.details.maylikehoz.1.3968ac83IEUq8u
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English »

@

Upgrade

Aircraft Mounting

Hexa-rotor Y

1, Make sure the rotation direction of exch
motor is the same as the dsagram shows. If
not, SWap over any of two wire ¢o W0ns

f the incorrect motor to change its ro!
direction.

Make sure the type of propelier matches the

rotation direction of the motor.Blue

propetier is at Top, Red propeller is &t

Bottom.

default

{ LISOATFTAOI GA
submeniulMounting.

O22NR2Yy I GStS Y2RdzZ dzA

English v

@

Upgrade

Alrcraft Mounting

Check & Configure GPS Orientation
1. The mam label on the GPS should face the
sky and the arrow point to the nose
direction of the mults-rotor.

Fill in the distance between the center of the
GPS and the C.G. of multi-roterm X, Y &

[

Green ine nagative Y 0cm|
= Red e for postive

MODE

Failsafe

{S O2yFAIdzNBI T N

Dt {

Z asis Z -Tcm
Important: If the GPS location ars mot accurate
enough or the signs are wrong; this could cause X = ’ L
the malts- soter t0 oecillsts Mount the MC as close to C.G. as possible Sefauit

ny NI L3 NI
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NAZA-M LITE

@ i

Upgrade Info

Mounting

R/C TX & RX Settings

Receiver Type

@ Tradition D-Bus

XV/X2 Channel Monitor

alibration

Il|--||||.é|.|l||-yll Riv ‘ ulllllll'l.llllllﬁllllt

Command Sticks (

This step is optional. If it is necessary for you,
please setup the channal on your RC TX
correctly, and then you can monitor the X1 and
X2 Channels on this page.

Tips

1. X1 Channel is for remote gamn tusing oc
gnbal pitch control

for remote gasn tuning oF

Orientation Centrol (10C), or 2 Calibration START

= (worut J
i

+

Failsafe At Failsafe [ Manual ]

R R N A A R R AR B B SRR |

SetatimodulRS & A 3dzNJ y i N®

NAZA-M LITE English v

Upgrade

Gimbal \Voltage

Failsafe Settings Enhanced Fadsale Methods
Landing @ Go-Home and Landing
Please select the deswred Faslsafe method
What is Enhanced Failsafe
Usmng the GPS Module, you can select
"Landing” or "Go-Home and Landing"(in GPS
Mods). Otherwise, only Landmg It will be
il triggered when the Mazn Controller MC) loses
the control sipnal from the TX

What is Home point
| Before takeoff, cusrent postion of multi.rotor

| will be saved as home point whea you push the| | % REE S S R e e _é'

throttle stick first time, after 6 or moce GPS S PR DS - SR S — .
satellites are acquired, for more than 8s. Assure ‘ | A
correct recording. ~ I !
How to re-gain control 2Y
Switch to Manual Mode or Atts. Mode to re- |

p : < 1
gasn control of multi-rotor whea it is in Faslsafe —
e Home
Aoda.
Important

The mreraft will not go home
is not good.

he GPS signal
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1 0S&alG OF LAG2f OdzZLINAYRS AYyF2NXIFGAA RSALINBE O RNU
N

INNRA SdzNRPLISYS> LISYGNHz I AYF2NXYE F2NXIFG2NRAA RSa&LINE

I21legi f FGAF NRYNyYySIE &ON

Oy W2YNYAlFZ (GSNX¥SydZ RS bBRNRYShHh ydz I F2ad 3INaAD
LINBT Syiliod Oy O2y F2NXNAGEFGS Odz ft S3AattdAl ylFLiA2yl f K
UA dziAf AT I NBF | 0Said2NSa inSY LINSSHyS\y SQ/di I HGtNG SR SR Af 8SL32ST3A

INBdziF §S Al dz R2YSyAdz RS FOGAGAGHGS® Oy LINBI Syds
conformhttp://www.caa.ro/reglementae/legislatiegeneral Ay Of dzZRS dzNX¥Y NG 2 NBt S |

Tabelul2.Cadr ul |l egislativ pentrusutilizarea aeronavelor
¢ALIz UA O2RdzZ RAY [ S3SI y2N Site

Codul aerian ciyiNB LJdzo t A OF i 1902.208y & 2 f A R { http://www.caa.ro/media/docs/Cod

ul_Aerian_2001.pdf

I 20 NNh NB | Ddid Y drguiti 201¢° Naéntru  aprobarei http://www .caa.ro/media/docs/A.3.
LINE OSRdAzNAA RS | dzi2NAT I NB | LIN&EDN 6 a HG 912010.pdf

I O2YRAGAAE2NI ny OFNB RSO2f !l NBI

S¥FSOGdzk 6N UA LIS FEGS &dzLINI FSU¢

OSNIAFTAOFGS | SNPRNR Ydz2NR &

Legeanr. 25RAY HH YIFA HAanam bLINRGAYR hitp//www.caa.ro/media/docs/A.3.
OFNB dzliAf AT SFETN aLIGAdzE | SNAI Yy 2 L2572001.pdf

RACFOPS LAAG, editi01/2009 pentru aprobarea Regulamentulu http://www.caa.ro/media/docs/OM
LINAGAYR | @AFOGALF OAGAL N SRR Yy W2 YI T nr._ 301 din_2009 Anexa-
generale _RACROPSLAAG.pdf

RACRA, Edita 1/2016 Regulamentul aeronautic civil al Romani¢ http://www.caa.ro/media/docs/RAC
“Inmatricularea aeronavelor civile" RIA_Edl 2016.pdf

RACRAZAC Edita 1/2010 " Admisibilitatea zborului anumitor categorii http://www.caa.ro/media/docs/C.2.
civile de aeronave " 2.b_RACRZAC_Ed_1.pdf

DN 1402-001" Eliberarea certificatelor de identificare pentru aeronavel http://www.caa.ro/media/docs/DN_
OAGAES FTNNN LIAT23G o0!! 0 BHORAGALl 14 02 001 2.pdf

5 See theBibliography No.4
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http://www.caa.ro/media/docs/Codul_Aerian_2001.pdf
http://www.caa.ro/media/docs/A.3.6_a_HG_912-2010.pdf
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Oy DNBOAIZ OFRNYMz 2dzZNARAO

Ol NB httphBvai HXB/pfesS | T N
releases/kanonismoeskpaideytikwnkentrwn-karadeiodothshsxeiristwnsysthmatwn

include

dzZNXY NG 2FNBES | O0S y2N¥YIUABSY

Tabelul 3.Cadr ul |l egislativ pentru ut

Act normativ
Reguli de zbort N2 AN} ¥ 3ISYySNrft RS
Lildzo £ A O i UA OQVéQfARI-G £l

162N
onodndg

I 20 NNNNB I DI 8iNY septaimbrie ga48dReguli de zber

t NEPINJIY 3ISySNIt RS To2NIFE arad

I 23 NNNNES I D 04823 Nijf B digicembfidNJR016, Centrel

SRdzOF GA2Y I ¢ RS NB3ItSYSydalNB UA
|.

S
drone-aAadSYyS R SNBEYl @S FNNN LT

S

ilizarea

Site \
http://www.opengov.gr/lyme/wp-
content/uploads/downloads/2016/0
5/2016_05 23 Kanonismos_UAS
1.1.pdf
https://uas.hcaa.gr/Content/Docume
nts
https://uas.hcaa.gr/Content/Docume
nts

dzii

aeronavel or

123 Sarat Al AGEEALFYN
Tabelul4.Cadrul | egislativ pentpilotinltalia | i zarea aeronavel or
Act normativ Site \

b20iN RS A WEFIZWK HiNIE7 @il 2017 Implementarea
AO0SYFNRAE 2N adGl yRINR LISy iNY¥z 2LIS
I RAAGIYGN

LG 2017/00ANAV- Ed. 1 din 16 ianuarie 20t Metodologia de evaluare
F* NRAAOdzNRAE 2Nl ny 2LISNI GAdzyAfS wt
I dzii 2 NA T I 0 A GhiddSapldaxdd FA ON

LG 2016/004 Ed. N.1 din 13 octoml#i2016- Certificarea proiectului

b2 N RS Ay Dm®NI¥JulhdBntulHprivind atestatele pilot ale
1t LISYGdNXz @SKAOdzZ St S I SNASYyS L

I A NI dz£15 NA\D iunie 2016+ SK A Odzf S
OSYyGNB RS AyailiNHzANB UA

LG 2016/00aNAV- Ed. Nr. 1 din 1 iunie 201:6Aeronave pilotate de la
RAAGIFYGN Odz OF N} OGSNRAGAOA Ay2TF

Regulamentul (CE) 216/2008f t I NX I YSy (i dzf dzA 9 ¢
din 20 februarie 2008 privind normele comune in domentul@d A | G A
A AYAaUGAGdZANBE ! ASYGiASA 9dzNB LISy !
Directivei 91/670 / CEE a Consiliului, a Regulamentului (CE) nr. 1592/:
U a Directivei 2004 / 36 / CE

https://www.enac.gov.it/La_Regolaz
one_per_la_Sicurezza/Note Inform
tive/info-22158831.html
https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Linee_Guida/in
0-1796580782.html
https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Linee_Guida/in
0-1415913786.html
https://www.enac.gov.it/La_Regolaz
one_per_la_Sicurezza/Nottnforma
tive/info1839829792.html
https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Circolari/Serie_
IC/info730824716.html
https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Linee_Guida/in
0148190721.html
https://www.enac.gov.it/La_Normati
va/Normativa_internazionia@/Norma
tiva_europea/Regolamenti/info
303191980.html
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GNI yaLR2NIFG2NAA FSNASYA UA 2 LISN tiva europea/Regolamenti/info4172
64093.html
Directiva "Vehicule aeriene pilotafel RA &Gl y i Nb https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Regolamenti/R«
golamenti_ad_hoc/infe
122671512 .html
Regulamentul tehniENAC https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Regolamenti/R¢
golamento_Tecnico/index.html
Regulamentul ENAC "Reguli ale aerului” https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Regolamenti/R«
golamenti_ad_hoc/Archivio/info
1311144678.html
Regulamentul ENAGervicii de trafic aerian” https://www.enac.gov.it/La_Normati
va/Normativa_Enac/Regolamenti/R«
golamenti_ad_hoc/info151376896.h
mi
bhNBFYAT I NS  https://www.enac.govit/La_Normati
OSNIAFAOIGS | va/Normativa Enac/Regolamenti/Rq
golamenti_ad_hoc/info1745280969.
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html
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https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/Archivio/info-1311144678.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/Archivio/info-1311144678.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/Archivio/info-1311144678.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info151376896.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info151376896.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info151376896.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info151376896.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info1745280969.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info1745280969.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info1745280969.html
https://www.enac.gov.it/La_Normativa/Normativa_Enac/Regolamenti/Regolamenti_ad_hoc/info1745280969.html
http://jarus-rpas.org/sites/jarus-rpas.org/files/rpas_poland.pdf

Tabelul5.Cadr ul |l egislativ pentru wutilizarea aeronavelor

Act normativ Site
Y2RAFTAOIF GNO adroAts S LINRYyOALI

AL GAdAE FSNALY LRt2ysi o aviationlaw-actand-implementing

regulations
Regulamentizi RAY Hc YINIAS Hnamo LINR € hitp://dziennikustaw.gov.pl/DU/201
RAY | OQbGdzZ tS3IAatliAd LINARDAYR | ¢ 3/440/
a4GF0Af ANBI O2YyRAUGAAE2NI UA OSSN
GRSGSNYAYN LI NIAFE yadysts RS O
wS3dzf I YSylGdzA aAyAaidSNUz dzi ¢ NI y & http://www.dziennikustaw.gov.pl/D
al NAGAYS RAY o AdzyAS Hnwmo LINA ¢ U/2013/664/1
Al oAB80AESNRS | O2NRINB | fAOSy
wS3dzf I YSyildzZ RAY wHc FLINRAREAS HAwm http//www.dziennikustaw.gov.pl/D
privind aeronavele RS OF 6S32NRAS aLISOAI f I U2013/524/1
ddzLINY @SAKSNRA ! ASYliASA 9dz2NBLISYyS
OSF YIFA YINB LINIGS !'!{ OFNB ONy

3. Studii de caz

In acest capitol, sunt reprezentate cateva studii de caz privind folosirea dronelor. Diversitatea
dZNY NG 2F NSt 2N aidzZRAA RS OFT AfdzZaGNBITN yFddzNF O2
diferite sectoare.

~

I3.1{ 1 dzZRAdz RS O

A

aSi2RStS GNIRAGAZ2YIFES RS AyalLlSoOoda UA O2yGNRE |
O2YLX AO0FGS UA YNadaNA RS aSORAIAO2 YiGENRNYLRNA I i QA Y
NA & OdzNR UA O2addz2NR F2FNIGS NARAOFGS® 5NRYySES Lk
O2yaidNBYIANYR RN)WENMINIGS NI LARIZ FNNN  SELMzyS LISNAZ2YI
/ 2y aidNBROXIdZA ySOSaAidN 2 AyaLlSOGaAs
dzAf AT FNBF Ydzf 62N SOKALI YSYy(iSod Lyal
pentru detectarea semnelor de avertizare Tnhainte de producerea

dezastrelor. Primul pas este colectarea datelor de la senzori, iar

dzZNM2NNIHzE LI & SadS LINBt dzONI NBF RIFGSE 2N

L'y AYAAYSNI LRFGS F2f2aAir dzy GDSKA Od

&0 NHzZOG dzNR 3AINBdz  OO0SaAoAtS UA FNI IAS
prindzZNXY I NBX @2NJ NBRdzOS ny Y2R &aSYYyAT.
AYALISOUGASA FLOGFRSEt2N®» Oy | FI NN RS |
dzAf AT FAON LISYdNHz I ARSYGATFAOL | ydzy

~ A s oA = oz

RSGSOGI RSTSOGSES RS NHzLJidzZNN G§SNXAO

Source https://www.expouav.com

15


http://dziennikustaw.gov.pl/DU/2013/440/
http://dziennikustaw.gov.pl/DU/2013/440/
http://www.dziennikustaw.gov.pl/DU/2013/664/1
http://www.dziennikustaw.gov.pl/DU/2013/664/1
http://www.dziennikustaw.gov.pl/DU/2013/524/1
http://www.dziennikustaw.gov.pl/DU/2013/524/1
https://www.google.ro/imgres?imgurl=https://www.expouav.com/news/wp-content/uploads/sites/10/scene9_out-mp4-1.jpg&imgrefurl=https://www.expouav.com/news/latest/solving-just-drone-problem-building-oil-gas-inspections/&docid=SMa8HFR-0dVwcM&tbnid=EUwNi46-OweofM:&vet=10ahUKEwi_hKexnOnYAhVDPVAKHTL6DFI4ZBAzCE8oTTBN..i&w=1200&h=675&bih=651&biw=1366&q=using drones for building inspections&ved=0ahUKEwi_hKexnOnYAhVDPVAKHTL6DFI4ZBAzCE8oTTBN&iact=mrc&uact=8

PGAEATNYR GSKy2f23AF RNRYSEt2NE 8a( 8
;’ftf_fgnvjk‘w dl dz a0dzNBSNAtE S RAY NBT SNB2 I N
' ] \\\‘ égyﬁdzc?(] St SV nyﬁEIAN\B LJtijé _L{SA AF“U\éiil-vy’ﬁAS ,fA(

INEAGS RyaBAa8Sv20rt A1 ST S LdzyOdsS 8
nYFAYydS OF F08aisk aN RSOAYN RSTFSOG

Source http://kilmanjaro.ca/
r . Dl tly2dNAES &a2fFNB GNBoOodZAS &N FAS Ay
F genera eficient electricitate¢t SKy 2f 23A1 S5NRBY St 2 NJ L2 |

% LISYdNHz + SF¥FSOldzr az2yRIF2S GSN¥Y23INF FA

a2t FNB UA | Gdz2NDAYSEt 2N S2f ASySo cC2f
AYALISOGALF LI y2dzNR £ 22N Yal2yf A SNEN aTSN NIS | @
nedh a G NJzOGA @GN €I 2 RAaGlFYyUGN &AIdzNN 7T

Source http://www.unmannedsystemstechnology.com

~

13.2{ (1 dzZRAdz RS O

ENRYyStS &ddzyd RS2l dziAfATFOGS LIS a0l NN fFNHN ny &S¢
rOlASYYAFTAOFGAD ny aAir3adaNTF yiNo
-DNNJ AfS RS &SOdaNRGIFGS LG FA 3INAAGS RS tF LINBGS
OF LI OAGNGA fAYAGIGS RS LISNF2NXYIFYGNT FadFSt nyONi
- Pentru proprietak A’ RS Ny UNBLINAYRSNA YAOA &l dz nydNBLINAY
adzLINY 9SAKSNBE adzyd RS 2 AYLERNIFYOGN LINARY2NRAFfNZ |
YNadzNA RS aSOdzNAGFGS OFNB 2FSNNmdggiaAoAt AlGEGSE RS
n sectorul de Securitate, dronele ar putea fi utilizate pentru
- 0oy OlFTdzA Y2YyAG2NRAT NNRAA RS NHzZiAYyNSZ dziAAT I NBI |
O2y idNBfF UA RS | F&A3dz2NF & dzLINE GSIKSNBF ny 1 2
- TncazulaAlGdzr GAAE 2NI RS dzNEHSY UGNz AyOfdd NyR FdzNI dzf =

LINPO6t SYSS GSKy2ft23AF RNRYSE2NI LRIFIGS LINAYA &8s
GAYLz UA .OFdzZl I FIFLIGSE 2N

WO dzNR LI SHSGCdzNR @AY LI YA S LINAGEFGNZ Odzy2a0dziN ny N
ASOdzNRGFGS LISYdNHz aSOG2NYz LINAGFG UA  Inddpicard Od / dz
dzyy LINBIANIY LIAE20 RS (0SadGFNBZ ny OFNB LRtAGAUGAA
utilizarea lui Drone. Folosind tehnologia Dronelg
F3SyGAA RS LI TN N Lz
RA&GFYONS FRNKN  Hrulare\Rnuh |
I GSNAFAOF RIFON G20dzA
O2YLI YAl | NBRdzA y dzyY NN. .
acestora. Mai mult decat atat, prin folosire ks T T,
chonelor, gardieni de securitate pot avea accyye, LIRS SEISON ST e
instant la zonele industriale noaptea, ceea ke
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https://www.google.ro/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiVhrWBsunYAhXJKVAKHXTpA2gQjRwIBw&url=http://www.unmannedsystemstechnology.com/2013/07/micro-epsilon-launches-lightweight-thermal-imaging-camera-for-uavs/&psig=AOvVaw0AwcAwMWcPwANfKIGHOAvr&ust=1516635583968547
https://www.google.ro/imgres?imgurl=http://today.ttu.edu/posts/2016/11/Images/Drone-Pipe_line_inspection-med.jpg&imgrefurl=http://today.ttu.edu/posts/2016/11/drone-ren&docid=ncNSscupImonsM&tbnid=7ctCjQRJX471gM:&vet=10ahUKEwj46u3cqOnYAhVNIlAKHbaiDiQQMwhMKBIwEg..i&w=324&h=200&bih=606&biw=1366&q=using drones for pipe inspections&ved=0ahUKEwj46u3cqOnYAhVNIlAKHbaiDiQQMwhMKBIwEg&iact=mrc&uact=8

2FSNN LRaAOAfAGFGSE RS | S@Ffdad 2 aAdda GAS Ydz
9 dzN2 LJ {SOdzNJ\ue fS LRFGS FdNYyATI Ot ASYyUlAf2NE | dz
ﬁzé A;féuNsz)\NJS LISy ijzlelsymbxso@rél LEN NGy a®¥E aN
I G A

“““““ EAGONGAT & RS 2LIENT NED

Prin tehnologia droalorx  S&a i S Ll2aAoAiAt &N &S SGIfdzST S (2 LA NE
IKSGFNRAE 2NE FfdzEdzA RS NJ‘STARdzdzNJ\ UA NB&adNESE S RS
21 YSYAET 2N &N FIF ON OSNDS( NNMapgsipilitdted@cash UA O2 Yy RA U A

0 5NRBYStS @2NJ ONBI KNNIA OLNB @2NJ NEONBI Y2 NJF2

AAAAAA

o t2fdz2 NBF | SNXzt dzA LIR2F3GiS FTA RSGSOGFGN LINRY Aya
GNBOS 1LISaitsS O2YL) SEStS AyRdAGNARI S UA @I O2f

o GNRYIl &dzol OOl GAONVMbhly2 @20 XA OF LE » NEBmidge- LINE Rd
O2YLX Sl AydzyRIiSd 5NRyStS @2N) 02t SO0 X RS I3
RAFTSNAGSE 2NJ aAGdz2NR SdzNR LISy Sz LISy NXz | Lizi St
t NYNy (G dzf dzA &

AS RS OFNI23IN}FAS
aS LINBGIFRN | fdzySONI

o Dronele pot monitoriza dealurile in timp realz LINB OA |
anN

Ff32NAGYA SaidsS LR2aroArf.

{2F0. £ dzST GNYNNHzZ Laa RAYT2(2X20 ARNR WS (2R y18Sly (OdEz Al
FdzYdz dzi OF NB AS&S RAYy O2Udz2NA RS2FNBOS 2N} U0UStS |
I SNYzf dzA @ adzZ GA 2F YSYA F2t2aS40 Fdzy2AI O24niAYNYR
cuptor pentruaUA ny ONfT A OFasStSe® Oy |O0StlUA GAYLEE RAQD!

F¥SOGFGS RS o02ftAfS LizZ Y2y NB SadS ny ONBUGSNB®
h O2YLI yAS RS AYIAAYSNASI Cfte¢NBYAOS ny O22LISNI N

Institutul pentru Prel®@ NI NS / KAYAON |/ NND dzgnd§ dihe. Pridzul BoSrY | NI
RS NBOdzy2F UGSNB | | @dzi €20 LIS HoO )\I)/dzl NJ\S My (
I F2a0 I O2NRIFIGN ny LINAYI 2NN S fd
alte comlJr YAA Ay20@0F G2 NB RAYy t2¢ oF:
OSyuNBftS RS OSNDSiOFNBE UA Ay 0S
LINPOt SYSA LJ2f dzZNNRAA | SNHz dzA @

Dronele dzG A f AT I 0S8 LISy d NHz YA S N.
componentelor sale chimice sunt echipate cu componer &

NEft SOIFyiGS 6aSyT 2NRA RS 062NRU O
Datele colectate de la sistem sunt transmise dispozitivelor ‘ i

a0 20FNB UAOY2QRUENAT RNB O dzS I s 1 SSESLLIA0S OA
FNBOGSY(HIS ny tF02NF G2 NBX | Sl d '- @ Sy T 2NAA

doximetre.
Source: https://www.riseabove.com.au/industrial -

agriculture-drones/cameras-sensorsmodules/
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I35{ 1 dzZRAdz RS OI 1

t NAYGNBE R2YSyAAfS OStS ; S LISyl
dzi A £ AT I NB I RNRYy St 2N O2Y g RNl

FINARO2t = dzy RS RNRyStS 2 RS I |
Ydzt §S LINE @200 NANR DO 20/STINNKILRYSI

LINPOof SYS €S8S3aFiS RS A Nikadl Ndzy NG 2 1
RS 02fAZ aLISOGS OFNB &GN NJ LJA R

UA LINBGS2F Odz Nl o 20 NN UM |2 IS
ONYL) UA FFO TF2G23NI TAAQE- =1 %58 B8 dzii A S ©®
02t 8O0G+FGS adzyd GNRAYAAS T )
adzyli RAALRYAOGAES OfASy ‘ g O8ah 2N
dzG A f AT | G2 Nz LRI GS &St S Osource: hitp:/mww.zdnet.com/article/data -driven- 2 | 1§ A |
necesare, cu scopul defak ©S RA FSNA G § faming-with-agricultural-drones/ JiASs

ny FdzyOUAS RS 2LISNI GAdzySFE LIS OF NB dzy FSNNASNI ONE

I NNIAES LRaG FA FLRA nyONNDFGS LIS SOKALI YSyhdz
6&aSYAYUST ny3aNNUNY A YLE SO | LEISE (I020MBRS 0dzy1 DSWi2NGz nky FOW Y

CALMANAES RS AVFI2NNIETGAA LIS OFNB FSNXYASNAA S LR

w bdzYNNF NBF LI FyGSt2NY YNNARYSE LXFYyGaSt2NE a
LI NOSt StS O2YLINRYAAST LIXIFydGl &ANNROGAOD

w OYNEIGIAWEBESAY nyNfOGAYSIE UA RSyaadlraSr LI LFydSt

w LYRAOAA RS @S3ISOIGASY &dzLINY FFGF FNHzyT St 2NE
AYFSAGNNRE ST FSy2f23Al @

w bS@P2AtS RS FLINY 5NRBYF FaA3dz2NN 2 Y2yAG2NRT |

peNRA 21 RF UA OFyGAGNGAES RS FLIN LIS OFNB ONY Lz
w [/ FGSA2NART I NBI izyé 2NJ RS ONYL) F0 FNNN Ay
YINBP 5FG§StS alL |- AL ES I-fS FASONNS AA Y LBYySY SGraiN
strategia pentru fiechlS T 2 y N

I 2YLI} YAL boézééyasb RAY 2N} UdzZ {+t2yA0 | nyOS!

Implementarea tehnologiei Drone Technology a ajutat fermierii de la Sophiada din regiunea Fthiotida
&N NBRdzON O2vy i NI O dzliddeY &I Qd3t dedk iINOQIgNE [d2D S t0-did Al A DN WA
OFt AGEFGSI LINPRdza-tizf @eNy RNy & ¥ LINS (Jdztr bz X NNB Ay Rd

4.5 0El EUAOAA AOTTAITTO PAT OOO A

t SYGNHz FdzZNYyAT 2NRA RS SRNENVIAISE WAA FE NMIF NIBA QINBIFYBE S
principalul avantaj al includerii ghidurilor privind utilizarea tehnologiei Dronelor in formare este

O2yazft ARIFNBI &A0GNHzOGdzZNAA f2NE LIS YNada2NN OS nUa S
instNHzY Sy i8S RARI OGAOSE AyRAa2ftdzoAft €S3ILGS RS (SKy:
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F NI 3SNBF dzydzhk ydzYNNJ YI NB RS &
ASNBAOAA SRAOFGA2YIES YIFA 6dzy$

I4.1 utilizarea dronelorLJS y' i NXz |

al 22NRGFGSE GNNRARE2NI RAY 9dzNRPLI a8 O2yFNHzyGN Odz «
aN dzNX¥STS 2 OFNASNN ny R2YSyAdzZ {¢9a O6UGAAYGNT 0
pSy (i Ndz NBadz2NES {¢9a ONBUGS NILAR® Oy 0O2yaSOAYylNE:
LISy i NHz I NBRdzOS LINNN&ANBIF GAYLHzZNARS | UO2f AA A
FYGNBLINBY2NREFf o | gNYR HN DERENB2 B3I dAiAfl 2 NA NB IR NR
dzy AYLI OG0 F2IFNIS YINBI ny &aLISOALt ny UGAAYUNZ
RAALRITAGADBS YAOA ny FOGAGBGAGNOAETS RARIOGAGS LR (!
mai utile pentru elevi. Lucrul cu un instrument practic real-ttyy YSRA dz I OF RSYAOZ @I
200AYN y2A O02YLISGESYyidS LISYi(NHz £t 20d2NAf S RS Ydzy ON

Oy R2YSyAdzZ AYyIAYSNASAZT (SKy2f23Al dRKial pehttd RNR Yy S
RAAOALE AyStS OFNB AYLIXAON |t SISNBF YFGSNARIESE 2N
YEOGSNRALFESE2NE ¢SKy2t23AF YIFGSNRAFESE2NE ¢SKy2f 237
O2YLRTAGS Odz OSI SORXADORNONAIRNBHzGVES HFLINE NBT Aad$S
RNBY St 2N UA St A0St 2N LINBadzlzyS LINRPASOGI NBI Ly
O2YLRYSyiSed ¢SKy2ft23AF RS FIONAROFIGAS FIR2LIIGN U
proprietNG A f S dzydzA  YIF GSNRAI O2YLRIT AGd Oy LI dza>  LIN
RSGSNNYAYFNBIY GALMA dzA RS St SYSyiaGS O2yadAaiddziirdsSs
ORSGSNNVAYN 3INIRdzA RS FyAT 20 NRLASordearid@® LINA SG NG A £ 2
t SYGiNtz I ONBUGS FTGNFOQGAGAGEGSE | ydzYAd2NI RA&aOA LI »
RS LINPASOGIFENB aAadaqraN | LINPRdzaSt 2N F2ft2aAiAyR a
proiectate pot fi dezvoltate in laboratk NSt S 05 wlk LIAR t NRG2G@LAyYy3 UA |1
softwaredzf ! b{ , { LISYU{iNHz I AAYdzZ I O2YLRNIIYSyiddzZ ny C

~ oA = s

alA YdzZ & RSONG FONGEZ GSKy2f23AF RNBYSE2NJ LRFGS -
unde un utilizator N5 o6 dzA S &N Odzy 2l aON &LISOAFAOFGAALTS (SKyYA
LISY 4 Ndz YNadzNF NBI GSYLISNF GdzNAAZ dzYARAGNGAA &l dz A
dF dz LISNR Odzft 21 aS LISy i Nz 2 YSy A deesate fal&indSun sofwarke T A G A 2
ALISOAL £ AT F G 20AF 20NNy AFYOHSBA AnoyAENG LISy G NXz | f ddt RSO
O02YLRYySyiS RAY aAad0GSydZ RS FOKATAGAS RS RIFEGSO®
de termoviziune pot fi an&ate folosind un software specializat, deosebit de atractiv pentru viitorii

ingineri.

Oy R2YSyAdzZ StSOGNRYAOAAZ dzyStS FTOGAGAGNGA RS f
L2 4N YN&adzNF LI N¥YYSGNAA RBEPONNAOATENIF A @K NOBS (1 62 ¢
O aN LINBPASOGSTS aSyl 2NR OFNB LRG FA dziAtATFOA L

pentru tablete sau smartphordzNA LISy Nz RSGSOGEF NBF UA € 20F€ AT I N
pentNdz 2 NA OS LISNE2F YN OFNB &0G§dzRAFT N LINRBINI YI NBI LIS

¢SKy2t23AF S5NRYySt2N I 2dziN aGdzRRSYyGiAA aN YSYawNsS| S
FLX AOS AYF2NXYIGAAES ny €dzYSIE NBFE N | LX AQIlI NBF ny
SN

2dziN LIS St S@A aN ydz NBFtAT ST S ydzYr A YIFNBI Lz

N
U
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t 2N Oy RAZAOALIAYIF YIFGSYFGAON LRG FA F2N¥dA I GS S
la punctul A la punctul B, pentruaadd€ | @A GST I RS RSLI FalFNB UA | LRA

RNBYS LISYyidiNdz I OSNAFAOLF NBITdzA GF3iStS 2060AydziS Odz

5S aSYSySIs (4SKy2f23A RNRYySt2NI SadsS F2f2aA0N L
canddronelesyfi F¥2f 2aAGS LISYGNdz I RSY2yaidN} y2GAdzyA |6
f SAAES FATAOAAZT StSOAA OFfOdzA SFTN GAYLMWzZ ySOSal
vantuluicu ajutorul dronelor.

[ RAAOALI Ayl jtithize dgrarSpertirl: siudiNfantdoz 305 N/ 0S RS RST ¢
LX FyGSt2NE KAAG23ANFXYS UO2ftFNB UA FylLtAT So 58 | &
RAAOALE AYySET RNRBYStS LG FA SOKALI GS AupenRi & L2 T A
NNaLINYRANBI dzyAT2NX¥N | adzoadlyiSt 2N dziAaft Al I GS LIS
ySLIX NOdzii al dz LG FA G2EAOS LISy dNHz O2 NLlzZt dzYl y o

. dzy I LINDJEITA A ON

/' 2 o6dzy N LINF OGAON RS | ONBUGS FONIOGAGAGEGSE F
ERASMUS+ DRONES: EXPERIENTIAL LEARNING AND NEW TRAINING AS&HETS f(DE[TQ\)- I N
tehnologia Dronei.

52dzN | 62 NRNNA LINA Yy OA L) ht&eadetingldgieiDohebrimsaldde by G NHz A Y
0 Ca o completare a curriculei VET existente.

o /I I O0A @urricNaieA S E G NI
[ AOSdzf RS /FEOdA I 21 NB RAY LIFUAS w2YNeyrficul&e | dzi A f
LISy  NXz | | GyNI RRSY SiyiAddR S yLOYATMA YAS NA SA @ { G dzRSY G A A Fdz F

0 proiectarea de piese de tip drone folosind software open source CAD (TinkerCad);

o0 imprimare 3D a pieselor proiectate;

0 asamblarea pieselor cu alte componente necesare (motoalegtronice etc.) pentru a
O2yaidNHzZA 2 RNRBYN TdzyOuAz2yl f No®

v A 4 oA =

(i N1z RSUSO
i SOG I G &

{GdzRSYGAA I dz SEF62NT
FTAAMINRAE 2NJ LIS LISNBU A
RNRYSS TF2t{24AyR 4270

I LX A Ok UGAS LISNY¥AGS St laoON
Odzy2UGAyGS UA IoAfAGN taF NS
FOAE AENGANSFNBINR2 G SYSH

SO0 ¢SKy2f23AF 5NRYS N LISV
ilustra mai bine unele concepte din domeni

electronidi. Componente electronice utilizate d¢

RNRYS Fdz F2ad LINBT Syl 2NR ny

UA d&colBtyiitNa fost folositNca material didactic
. dzy N LINDréné A ON

t 20NARGAG / 2YAAASA 9dzNRBLISYS> LINYN ny wHnpnI AyRdz
f 20dzNA RS YdzyON ny ' 93 NNALNYRAGS ny NN$RIL LINP
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G§SKy2t23AA OFNB &N LISNXYAGN dziAf AT FNBF dzy2NJ RNRY:
[ dz G211 GS FO0S&aGSFT AyaidadldkiARRISLIRGS Sn yBMSINERFNYY DS yi
O2YLISGSyiuS O2NBa&LMzyT NiG23 NB2 & (IIREYNIAY E ND& ©®S | 02 &di
FOKATAGAZ2Y L NBF SOKALN YSyldzZ dzA ySOSal N» {2f dzi Al 2
'9 &ldz yFiAz2ylfSo

by fd SESYLIXdz 't Y2RdzZ dzA ny OFNB LINRBINI YSES !9

ALINA2AYN RST @2t GFNBI  O2 Y leBréné-yEDSAAZIONAIOPORIIRONES & (i S
O2FAYEFY Ul G LINAY LINRPINI YdzZ 9N} &AYdza bd { O2 Lzt LINEL
OFNB aN 2FSNB YIA YdzZ GS 2L Ng’htézyfe’\uﬁlilihﬁeaterﬁcﬁogiiloréééa f
RNBEYS ny FOUGAGAGNIOGAES LINRPFSaAz2yltSed ' GAf AT NBI

OFNB ySOS&aAlGN Odzy200Ay UGS LINFOGAOS UA GS2NBGAOS:
dronelor:

9 caracteristcile mecanice ale dronelor;
1 echipamente de detectare;
 LINBf dzONI NBI UA dziAf AT FNBI AYTF2NNIGAAE2NI 2060 A

¢ €tS3AAES ylLriA2yFtS UA t20FtS OFNB NBIfSYSYGaSITI
hoASOGA@dz LINAYOALIE Ff LINBASOUGzZ der 2 8AISREK G NS RA §
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