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) DFEXGRG GH, QIHQHID

6LMMP D GHFRQAROUHP RR SDLD YHKEFXEBVCGH
REWCRY Q GHEDRVDIUFRDV

(QWUHJIJDGR FRPR UHTXLVLWR SDUD OD REWHQFLYQ GHO

SRGULJR *DDMBHDWUDQGHULH =
SREHUW ODHMUR 3HU

7XWRU (QULTXH ODFLHO



" HHOUWPHY Q GHDXMAULD

IRVRVOEREWDW WHQ H LR ULDRS/DUH U U D (CHRAOHD RIRB V
WUDEDMR TXH VH SUHVHQWD HQ HVWD REUD HV GH QXHVWL

/IDREWPOY URG XY BR W IPQHRNMADAL | iGBFPBR&HIU D
,QJHQLHUtD HQ (OHFWUYQLFD

EXDQKRPRFRQVXOBWOUDRSXERLERBWURMHP RV
DWULEXLGR FRQ FODULGDG

&EXDQIGHRP RYWREBBEMRW UKW RYQ G L BDRIXR Q WRIY
H[FHSFLYyQ GH HVWDV FLWDV OD REUD HV HQWHUDPHC

(Q OD REUD KHPRV DFXVDGR UHFLER GH ODV D\XGDV |

& XD QGR E WDE D \HIW U D BB R EIDGWRX Q VF B RMQMR N
KHPRNSOLFDG®GR DFKM®WIR QW UBRRMAKRRNX pX H
FRQWULEXLGR SRU QRVRWURYV

1LQJXSIDUGHH VWH D KDWMIRSX EOLFODBDLDPYARHWWOQMW UHJID
HIFHSWR GRQGH VH KDQ UHDOL]DGR ODV DFODUDFLRQHV F

SRGULJR *DVOIDD Q@IH SREHUW ODUWtQ 3t

GH DIJRVWR GH GH DIJRVWR GH



$SEVWUDFW

(OGRF X P I$Q WRH Q MROGB/RL QXUDH Y IHES ® 1 IGBH W 1D © ORIFGIN R
FUHDHFLPS OHP H GWIY¥FLY Q-HPHDF WUX® LFFRRR QDHFROBHFLY Q
GDWRY LWXSHUP IDXQBUR | HVARSIDRHWY D GRBRQ G L\FK P BH O
VHIXLPLHQWR QHFHVDULR D ODV SODQWDFLRQHV HQ SUHGL

6 HG HV D FROIOMH H V S RDD®HHEF H \SLGID@EW RUE DR | H \AHR&LDEMG R
iUHD HO FXDO HQ HO SDVDGR \D KDEtD LQLFLDGR XQ SUR\H

3DUW LGHQ RURH T X H U L A LSDOHABARIRW'E BIR | H WL\RXEI PSOH U L M B BLLE L D
GHVREHXRS UR I XSOAREQ Y HVWILYBF Y RQ XOFX\U X GBR Q ME @ WIRY D V
WHFQRORJtDV TXH WUDEDMDQGR XQLGDV ORJUDUtDQ ORV R

(OS UR\ H/AHWR RF® BU H D 6 By® U R W 8 W@ Y RHHOP-OF WHUQIRWMFLRF D P H Q W H
DXWyQRPFGH) GDS\WB UVWWQ SERS/O D W D FRHFR Q MPXCS/H U P MDD Q
FRUUGHAWSRO D] [3RHMCQHAUD W IQIBS O L K D\GLR/ WHHIPHDF W @ QRARU R O D G R
UHPRW DFPHHELVIXQW SO L FDIRFEX@EUR SR UFWL R QDB NLIGHIR/ LHP SR
UHF® Q VEWRBO DW DRRWRIEBH FW XD 6 B H FAMV H O H REHIWR) GIFRW
VHQVRUHV TXH VH HQFXHQWUHQ LQVWDODGRY HQ HO HTXLS



3DODEUDY FODYH

6LVWGE PR QLWRWBI\R DPRWALES ,QGHSHQIESGIPUWNVLEDIQ HO H V
V R O DBHOW RIWHWUU L Y HIFW X D GZRYHVH Q VL G BB® V W XJADLW X O W X U D
&RVHFKDV 3URWRGHRBRXQLFBPYHEHILLU))L6EWUHDPHQGHR
L QWHUID]



.
EQGLFH GH LOXVWUDFLRQHYV
,QRMGXFFLYQ
&RQWH[WR
,GHD GHO SUR\HFWR
$FRWDFLYQ GHO SUREOHPD D UHVROYHU
2EMHWLYRYV
'HVDItRV GRI@O®RHVDUU
L QWHUID]
+DUGZDUH
&RPXQLFDFLYQ
'"HVFULSFLYQ JHQHUDO
BUREOHPiWLFD D UHVROYHU
3URSXHVWD
,QYHVWLJDFLYQ GH VROXFLRQHY DOWHUQDWLYDYV
3~EOLFR REMHWLYR GH OD VROXFLYQ
2EMHWLYRV JHQHUDOHV GHO SUR\HFWR
$OFDQFH JHQHUDO GHO SUR\HFWR
$UXLWHFWXUD
$UTXLWHFWXUD JHQHUDO GHO SUR\HFWR
OyGXOR FHQWUDO
$FWXDGRUHYV
BHQVRUHYV
&iPDUD

(QHL
8VXDULR



+DUGHZ BIULFKRMHHYLYQ GH PYyGXORYV
6LVWHPDtGH HQHU
,QWURGXFFLYQ
SUXHEDV UHDOL]DGDYV
&IOFXOR \ GLPHQVLRQDPLHQWR GHO VLVWHPD
+DUGZDUH D XWLOL]DU
%DWHUtD GH LRQHYV GH OLWLR
OyGXOR +; 6 -+
&IOFXOR \ UHTXHULPLHQWRY GHO SDQHO VRODU
OyGXOR UHJXODGRU UHGXFWRU
OyGXORV UHGXFWRU \ UHJXODGRU +:
&DEOHDGR XWLOL]JDGR
&RQHFWRUHYV XWLOL]DGRYV
'LDJUDPD GHO ¥iD/y WHPODXGERHBIEWHO SURWRWLSR
OyGXOR &HQWUDO
, QWURGXFFLYQ
+DUGZDUH H LPSOHPHQWDFLYQ
5DVSEHUU\ SL PRGHO %
OyGHR [,),
6HQVRUHV
CQWURGXFFLYQ
+DUGZDUH H LPSOHPHQWDFLYQ
6HQVRU '+7
6HQVRU '+7
6HQVRU 038
ORGXOR *36 09

'LDJUDPD GH FRQH[LRQHYVY GHO SURWRWLSR



&iPDUD
 QWURGXFFLYQ
+DUGZDUH H LPSOHPHQWDFLYQ
(63 &$0
OyGXOR GH FiPDUD 29 GH JUDGRYV
$FWXDGRUHV
,QWURGXFFLYQ
,PSOHPHQWDFLYQ GHO KDUGZDUH
3XHQWH + /
&KDVLV FRQ RUXJDV
7UDQVL\MWRU
'LRGR OiVHU
&RPXQLFDFLYQ
7THFQRORJtD GH FRPXQLFDFLYQ
BURWRFRORY GH FRPXQLFDFLYQ HPSOHDGRYV
“XVWLILFDFLYQ
BHQVRU '+7
,QWURGXFFLYQ
SURWRFROR7+7
JRUPDWR GH ORV GDWRYV
BHQVRU 038
,QWURGXFFLYQ
S3URWRFROR , &
OyGXOR *3%6*@9
,QWURGXFFLYQ

SURWRFROR VHULDO



6RIWZDU
,QWURGXFFLYQ
6RIWZDUH GH (63 &$%$0
(VWUXFWXUD GH VRIWZDUH GHO PyGXOR FHQWUDO
7KUHDGLQJ
+LOR SULQFLSDO
+LOR '+7
+LOR *36
+LOR 038
&RPXQLFDFLYQ
&DQDOHV GH FRPXQLFDFLYQ
'HWDOOHV GH FDQDOHV GH FRPXQLFDFLYQ
OHFDQLVPRV GH VHJXULGDG HQ OD FRPXQLFDFLYQ
L QWHUID]
&RQWURO GH PRYLPLHQWR
9LVLELOLGDG S~EOLFD
1JURN
&YyPR IXQFLRQD
9HQWDMDV \ GHVYHQWDMDV
$VLJQDFLYQ GH GLUHFFLRQHYV
&RQFOXVLRQHYV
3URWRWLSR ORJUDGR
'HELOLGDGHVY GHO SURGXFWR \ SRVLEOHV VROXFLRQH
7JUDEDMR D IXWXUR GHO SURWRWLSR
(VEFDODELOLGDG GHO SUR\HFWR
*ORVDULR

5HHQF LDV



$QHI[R &DUDFWHUtVWRRARWWPRQLFDV GHO SU
$QH[R RSMHVWD HFRQYPLFD GH FRPSRQHQWHYV
$QHI[R /1,2 (63 *
$QH[R 3iJLQD ZHE
$QH[R &yGLJR PYyGXOR FHQWUDO
+LORV
r7
*36
038
5HFHSFLYQ GH FRPDQGRYV
$QH[R HBOWUQJ GH YLGHR
$QH[R ,QWHUQHW PyYLO

$QHI[R S5HXQLYQ $QWLYXHEHLD Q



EQQ FHGHIOMADARH/

,OXVWUBPOVWQWHFWXUD JHQHUDO GHO VLVWHPD

,OXVWUBPOYWQWHFWXUD GHWDOODGD GHO VLVWHPD

,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ

,OXVWUDFLYQ

%DWHUtD GH LRQHV GH OLWLR
OyGXOR %06 +; 6 -+

‘'LDJUDPD GH H[SRVLFLYyQ VRODU HQ 8UXJX

9L FADQRI@IV:RO D U

OyGXOR UHJXODGRU UHGXFWRU
OyGXOR UHJXODGRU UHGXFWRU +:
&DEOH ELSRODU PP GH FREUH

&RQHFWRUHV PDFKR \ KHPEUD GHO WLSR

,OXVWUDFLDPQUDPD GHO VEMWHPD GH HQHU

,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ

,OXVWUDFLYQ

'LDJUDPD GH FLUFXLWR EDQFR GH EDWHU
,PiJHQ FLUEXLWR JHQHUDGRU GH HQHU
5DVSEHUU\ 3L PRGHO %
'LDJUDPD GH SLQHV *3,2
'LDJUDPD GH FRQH[LRQHV GH *3,2 \ PyGXO
WG H B)/

6HQVRU GH WHPSHUDWXUD \ KXPHGDG '+7
6HQVRU '+7

*LURVFRSLR \ DFHOHUYPHWUR 038
0YTBXOR *36 *<

'LDJUDPD GH FLUFXLWR LQWHUFRQH[LYQ C
,PDJHQ GH LQWHUFRQH[LYQ GH PYyGXORYV
(63 &$0

29 GH f



,OXVWUDFLYQ

,OXVWUDFLYQ

'ULYHU / 1

SODWDIRUPD PRWUL] FRQ RUXJDV

,(OXVWUDARLYQVLBWRU

,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ
,OXVWUDFLYQ

,OXVWUDFLYQ

'LDJUDPD GH FLUFXLWR OiVHU OHG GH UH
,PDJHQ GH FLUFXLWR OiVHU OHG GH UHIH!
'LRGR OiVHU

,PDIHQ GHVSOLHJXH GH FRPSRQHQWHYV Gt
SURWRFROR GH FRPXQLFDFLYQ '+7;;
'LDIJUDPD GH FRQH[LYQ GH PYGXORYV , &
(MHPSOR GH SURWRFROR , &
(VWUXFWXUD GH SURWRFROR , &
(W&BOBDGHQEGEFDU LQLFLR GH FRPXQLFDF
OHQVDMH GH E~VTXHGD GH PYyGXOR HVFOL

OHQVDMH GH GDWRV HQYLDGRYV , &

\ §EWDGR BQIGLFDU ILQ GH FRPXQLFDFLYQ ,

(QYtR GH GDWRYV *36 SRU VHULDO
‘'LDJUDPD GH FODVHV UHGXFLGR
‘'LDJUDPD GH IOXMR SURFHVR SULQFLSDO
‘'LDJUDPD GH IOXMR VXESURFHVR "+7
‘'LDJUDPD GH IOXMR VXESURFHVR *36
‘'LDJUDPD GH IOXMR VXESURFHVR 038
(MHV GHO PYyGXOR 038 FRQ UHVSHFWR I
‘'LDJUDPD GH VHFXHQFLD GHO XVXDULR FF
‘'LDJUDPDV GH VHFXHQFLD GHO XVXDULR F
'LUHFFLRQHYVY GH FRQWURO FRQ HO MR\VW
,QWHUID] FRPSOHWD

SHSUHVHQWDFLYQ GH GDWRV REWHQLGRYV



,OXVWUDFLYQ SRWHQFLD GLULJLGD D ODV RUXJDV VHJI~C
,OXVWUDFLYQ 5HSUHVHQWDFLYQ GH JRQD GH OLEHUWDG
,OXVWUDFLYQ <*D\{6XOR,D0,/

,OXVWUDFLYQ 'HWDOOHV GH LQWHUID] JUIILFD
,OXVWUDFLYQ (VWUXEWXUD GH VHUYLGRUHV
,OXVWUDFLYQ 'LDJUDPD PN LERBHHLONV X UD /



, QURGXFYQ
&ROM \R

3DUDQWHIQ@ R QW AX\WR O D FOLRQME O H 8 DDLCAR IVGRID X F Ly Q
SURSXMMWRD V LIGRHRIU WHOFARK) R F L PG DY & IR B WE N UDHAOH W W R U
DJUtFROD D QLYHO QDFLRQDO

6HJX®@ QIRVREWRWLQF ESDOHFRXJXIHDOH@®BRBHQIRUPDFLYQ
SURSR U FRAYOD Q@D VS H D QR G$HILDF X\O3WVFDB U X J ¥DX\H @ RIQ
PIVGH® GI X/ XS H UNVIHAULUHHB/R\QUEH. FDLRGBIMBUR G XBBURGHFXDULD
(VWARHV U D ®X FHP L O O BOK-HF W i THBX/H GHD SVDHDIS UR G X BAL Y Q
DOLPHQWRY \ PDWHULDV SULPDV

(O VHFWRU DJUtFROD DEDUFD GRV UDPDV SULQFLSDOHV DJ

/DD FW L PG PAEREOLIX J XXV H J L VXV® D G RB G RF L PRRI@QWORRWRV L P DV
GR&pFD6BY-OR\OW LRV WQURMIOD QWOWRRBE O KHFWiUHDYV
G HFH U HDROOWD J L\§ R GRAR O WA @YLAEP®RY HUQE X SHUALW L H

T X & X S OHLGWDH\DH P E UHD@® IPD | UTH H@BXDOWHPEUDURQ
KHFWiUHDV

/DS U L Q BIES\DLOB IHEIDHO B U HD W H @GWLLY DX \QRRWL PR \G H KD
HVWiQ EDMR SDVWXUDV SHUPDQHQWHYV FDVL GHO iUHD

(0J D Q D/GARU DIF L HIDFR. HHUGVRRQ G L RLIR\WY KVPF @ LWBI P S GIYGLIRH U U D V
I'pUWL OBIDIE X Q G BBRFLIBD GRX/YP X P H U R VARRWD U U RDR\H J X UDAD G R
ELHQHVWDU GH ORV DQLPDOHYV

6HFRQV LEIRD WO QY WRBEHBWRHQ Y R ®X BUB E O HPOW DFIRIDRS D
wbO HVWR UHILHUH D OD DFFHVLELOLGDG HQ HO WHUULWF

6HJ+HD QiOPWUWHFLHQWRIQ W @X®R | LBIUML W X AR PQDOHGD G

8 U X J ¥IRIX H QGWRA®E V H U Y D BVARLIRERV® Q V $ RRIMNHWOLEF[ DV H QB B Q
UHG. B@ U X J ¥DG H NPODFKDUIBL Y LB Q NPGHWHG ROFLRQDO
M X ULV GLHBLY QV\S HUU B Q USREWSHVEOL\WFDV NPGHJHGLDO



GHSDUWDMK QWA HOFMLYDV H Q GGHHET.DW D PFHEHNPLZHH V WWMRY
FRQVLGHUD TXH H[LVWHQ PiV GH NP GH FDPLQRV GH W

(VFR QY H QLHMIVONM DB F HDOMP D \ R GtHD RSW H ®LIRN FRIB Q ¥ X HHIQW U D
FDPLPRVFLQXGAYROWEDBE\D HYG BE S D U W DR PIRDWYIROV O5OHL G D G
ORV NPGHDPLQRM HX@RYLHQPIX ULV GUAHRBIVRQHUDOPHQW k
OOHYD D TXH VH HQFXHQWUHQ HQ FRQGLFLRQHV GH PX\ GL

, GDGHBIR HAR

/DL G KBS R\ HFOWFRPI ORP H QWRAVR FBR Q R F L BSLEK@ WRW R W L SR
TXWHKDELQW H Q O EDERUOTRIUY®IJ H QR HWYRQRBRBIQ | RP®UDEQ MR
XQD HODSU L QF LiS BIGN\R G X FGAHRHDWBHBD t P iVSUHF LV DHRHQW H
GHSDUWDPHQWR GH 6RULDQR

(O0,QJHQDBURQ RIPERL$Q W LIRPKRD UGMWHU X WE ) DEBIMRP SB DD ED
W D \GHICR QWU RDQ W HRQFW X B U R FIDB®R. W X [BFHD PEYD V WDOUMDIY Q t D
FOB HQ GLIHUHQWHY HVWDEOHFLPLHQWRY GHO GHSDUWDP!

6LELHRELID@)>S URWRMDEHRY | R AHD@ RV ROQIBUR E O HR WS IHFFDID F D
FXPAQVEQWEDRHRMWAH UPA IO VG GDE W XXUHDWAVIRGIRU R\HFW R
OXHGKDEUBNKHDOIOIDGRHVWSUDLPDWDE HWWMUR O HIEF@GRELG LY
DPSOLDUOR SDUD RWUDV DSOLFDFLRQHYVY FRPR VRQ HO FRQ

(VWIRQW HRIO BR{IPD\RUHF X 1S@ N LABHOB-DGRUH T XR KB HQF LY Q
GHSUR | H VALREM @ K6 H W FSFRW D B Q R P DHO@IRMK O WILXYHRH/T X DHQID Q
DFFIWRF GIIGFO H Q RIL H B KR LSD0ER Q W U D UENHWRNTINERD V P O DWW
GDxRV \ PD[LPL]DU OD SURGXFFLYQ

& XD Q@RRYH IHUDP R R P DHO®IRRX O W W\RBEX\H GPHD@ L | H \BWPD- OWAH. SO H V
| R UP\DS/X H G/HHRD X V BRB VY H LDFRWB BEHM H PG DRY D & I3/@D T &

S X H GJHH@ HE DI Y1 U 19 ® W IHR/@HS/O D § MADM X G LHF® Q G W ME/CSHHIB\Y R V
SURIHVERSQDPBLMM®BIGRXEVREUQPHGLDWXPHEAM RQRRBDUD
FRQWUDUUHVWDU pVWD SUREOHPiIWLFD D WLHPSR



(VLPSRUWDPMWIHKPQRI® RP FWRWUIHYF IS BR G W WO FAXSHUDFLYQ
UHG X FGFIDWRD xRV W/ L HF SR/ U D Q VWRXNTUNMKD SO D Q WHDZA HYFQW B G D
PRPHQWR HQ TXH HO SURIHVLRQDO ORJUD LGHQWLILFDUOR

)DELF® QR F LHH® B W IBWHR\E O HB HF LIBR.S H PMUU D SIRMBSU RS LRV
PHGLRARQDWHFQRBRMEYM@WP SR BN HW MQUBBIV® H K t FIOOR
S X G LWHRIR Q W UIRGOLD/GVRE @ K M8 D WtBR V L E LGH B BXED Q | O G WL/
G HQV CBD WWXGDH F H \A YD 6 V CCIXD DMHPWR\VGRS/L | tB E DHO/MR
TXH OH SHUPLWLUtD GHVHPSHXDU PHMRU VX WUDEDMR

/DVROXFX}HDE L$SQ HW HRSA B PW 8 Q/R\) D O35 D SOUOH U U D B5LHH Q W D
WUDERXMBHUP LW HIUIE KDL i J H @HFW X D GELHDES/D D GIVEDAMQ W R V
HVWUD @i QBHBRRGD HGLHRY VR BR GWHDQ @ LR U P PiRLY I F XTXCHNV H
VL KLFLHUD HO VHJXLPLHQWR GH OD IRUPD WUDGLFLRQDO

$ FREAYQ G-OBUREGP DDUWIHRYH

/ XHIRK D E HUWH/DHO KD QROGEMMWWDO O DGROHU REMHAVWROYHU
FRPRD/GGEHWHUTRUYU@HE HRD L @IDU XOQtR VDN BAHR \ FEEVORR JX Q D
VROXFXHE DO BKGBEAED S WO WNHF H V LGB KN WDWVRY HT XSXGLHUD
VHU OOHYDGD DGHODQWH SRU HVWH HTXLSR GH WUDEDMR

SDUDFRWVWHR\HFAMWXY L HQRUH QWD XQRSHAWRWVFLRQDGERYV
OLPLWDFLRQHV ItVLFDV \ WDPELpPQ D ORV FRVWRYV TXH LQYF

6HFRQVLGHPDWIFLREWR/GRHODF ERQP BRI Q& BB O D W DR P D

G HE HUHDPDRXWY B K t FGH\RS O I LU MH X © REMGIHBLIRN F R G B YG M

V HXUQ 50 D W DGRBILFPIH Q V\L RIDWRR Q V L G N HEDHEAHH Ol IFX H @ WiV W D
SRGUtD FDPELDU VHJ~Q ODV FDUDFWHUtVWLFDV GHO WHUU

3DUB Q HUJIEW R S XOH W B/@H PH@ @D VRIVIOHFHYDWERNSRQEB WH V
HOHYDGR FRVWR SRU HMHPSOR VHQVRUHV GH SUHFLVLYQ

7H Q L HH)BRH QWR Q VL G H HV B HFQ R\E VG D'V R Y © A IQRAWHD G P/ D
SUR\HFWR FRPR VH H[SOLFD D FRQWLQXDFLYQ



(OSUR\HWHW@& | RF@ H Q HXU@ UV WHHPPHDF WX B H BERL. @/MS\WWBQWUROD U
S O D W D PRRUVPWIK MW L OHL@HIE O p F WRIR-RQLIFOH @GWHQH 5D WIR G D V
VXVXQFLR®HPRY L O LGEFR Q M ¥HDMR W GLYIHXB BRHRO QWHQHUVH
HQIpW L FD P B GW $IH QGEHOHRG\CHN D\ RDAPHDI XTXIMYRG H S H QG HOWD
LQWHUYHQFLYQ GHO XVXDULR SDUD PDQWHQHU OD WRWDOL

6 HG HEFHRR Q WRQ F F HMRP FDW R DQ W HRUJ DT R I8 H U PH. &/Q WWURRADD O
YHKtFRORROOHPBDERJILQFLSBSAPHGBAD IV UDQV B EVLGHA
WLHPSR UHDO \ HO HQYtR DO XVXDULR GH WRGRV ORV GDW|

(QIX Q FDQEB\R V L E L G ISGUIHA/KK\S SOHINWPR. W IPFH.QRFLHRR DIGYDLVD IR W Q W H
SRVLERMD RVHQV RPIS\D H &R M DMR Y G H F X B B BXEQF D VIRH [0
LPSOHPH GRO®RD/@WR DEDMWUBDJDE&XBURW RFIRORRYQLFDFLYQ
VLP L MDRHANS HHQX@BW DIS@DIR. G HY S H FT XIDX L MUWHD Q M IX\W L U
VEL K@M Q VRW HY QP 8RS U H F MEALD/DOD Q WX G DB HPRP H GDR
LPSOHPH QW FELYRIDOE R M &/BMX VW LWIDHE RVARBOMI HTXLHUD Q
PRGLILFDFLRQHVY LPSRUWDQWHY WDQWR HQ HO KDUGZDUH |



2 ENMAWYRY

(OREMHSWLYRAH\S B D UX R BIOWDWWD PIDHIHNIPH @B Q L WRH HR
FRVHEKHRWRIHPROW DLDSERIHVLRQPDORHBBR G X VMRDHVYRQ DGRV
VHFWRU DJUtFROD

6 HS U H WHHWQHRDAY L V WAHRAEDDL @ 5 R GRHHUM ROUED UF L KE@EFRS R IHV LR QD O H\
SHUPLWLKQER®BI® XD BIGRYMM Q BIDD RIW H F X HR¥E DHIMGR U

UHV S X AMWDSL ®HWY H QDVRWH W R H F H VE BIDX® V WWRN Q T X &
GHVSOD]DUVH KDVWD HO SUHGLR

SDWIRIHBDBEP HWIBERR) MM Q WRWG KM G\EHF@ B U D F W H WV S/HNFIG-HDFIDW
FXDUHKWHYVWBRD/LEICH GDSWBUYPBEOWMW KQUBWDH® ELYQHQWHV
SODWDIRUPDY PRWULFHV TXH VHUIQ VHOHFFLRQDGDV VHJ~

$ VHGHEREBQ WRDRBRQME &KW B G X VR HW DISHFE XXER V L BH® L W H
FRQWURO WRWDO GH OD SODWDIRUPD GH IRUPD UHPRWD S

(OV L V WGHHPEHH @HPWD S D FG B\DED Q GMWBANIL GHAH F\E WUDQ VR QH YV
WLHRSIRRAOURSOHMRUHH U H@DPIDIGRNtGARWHXY LOL]DGDV
SRHXV XDRRMRRHUUDPIHYWDEB GLFVHQNLOGLBR@RVAXN H

HQF X HQX\QEL § W DR R B IQGADO BDRERAX D G H F\WHELD D U DP IHNQLE @ 1BV
LPDJHQ GH YLGHR WUDQVPLWLGD

6HLP S OH P HK@W.IVWHH@HPWY L F DB K\ W@HRMBIR U D @B QFSH SH @GH QFL D
PDQWHQLPRBQMSRXODHEX®@ &K DXYQRHFROR HIB®E UHGHR

WUDEDMR



" ROtRVG-OEHALOURR

(QHG HV D UGHR O BR \ MAB/RH GFHR@ V L & HEMDQ\E B VQ F TXBIO H V
GHEHUIQ IXQFLRQDU HQ FRQMXQWR SDUD ORJUDU XQ HTXLS

,QMID
/ID LQWHUID] VHUI GLVHXxDGD FRQ HO ILQ GH VLPSOLILFL

6HJHTXT KB BQ W HOWE DY PDEWX DYUHHRY L H P SI®DP D JGIR L GTHRAH

W U D Q \GRHLW®GHS O D W D BRRFFROVWQ IR UP IR YQ PR SG®IUMB®R UUHFW D
FRQ G X BFHJ® t APX®REVH D EHIQVRY WO U D Q VE N\ IGYHIRD FIRQD
PD\RU IOXLGH] \ FDOLGDG SRVLEOH

/IDLQWHIHBEBH U PQBILUL J L BIHAM K DRBAOURDGHD D JP W REGIRR Q WU R O
VHQFEBOR FRIQDL QD OG I3 B GHI@R[SH U LE KNXDIWAR QWHPSOH
PD\RU IOXLGH] \ IDFLOLGDG GH XVR

3DbDUD HO DQiOLVLYVY VH GHEHUiI SHUPLDW O ®YW XWKKDURY WRW X
+ DU DOH
6H GHEH WUDEDMDU FRQ pQIDVLV BgRWQBDYHUVDWLOLGD

(OHT X LISRQ W HP)YS®N W H Q VRAD B QOAS QQ W DPRWRIX N HFRQV LG H U H
DGHFXB®HDGRE RUU HED UG TDERW HF.DJ B Q V LE®RIQ V& BIR O
PVWB VY JXPRGRK HE HRR Q V L G RAHIQW RYUKHS X H G DE R UBIK WIXW R
EXVFIPQ@RPOPHEGLILFDFKRQYBYBUHQFL SO &R HQMBLEHDR
UHODFLRQDGR FRQ OD LQWHUID] FRPR HQ HO SURSLR VLVW

(OFRQMKRGMRBRBD WHQWMHVS DR §RR \& BFRIGF RYD Q WRI\B D H D
JD U D QWX]@RLR Q D SIRHQWBR P X Q L FRMFHOX LWIRHSHQGLHQWHP
GH FXDOTXLHU JPWLFROVDDGDHDXHHW VH SXHGD OOHJDU D HQF!



&RP XQUFTAYQ

(OXV X DQUH RHW HV@E B DO Q | R U P B ALLYER-OT X VS RH PBXBIR
QHFHVLWH LQFOXLGR HO PDQHMR GHO YHKtFXOR

6 HWUDESMWDE I TR HUHQPWEIFR QY HQM®HBRW H JH P K t FXRDRH G H
HMHFXWDQGR DOJXQD IXQFLYQ GH FRPDQGR TXH SXHGD SR«

% DMRQ G L RLRQMHIVEKNVW KV U D Q WPQW HBBIRQWEBIA X L SRV XD ULR
O RA/D VQRIF H VOIK B FSHRIV LEBRIQ G X BFHEYLY S R \FIRQMLRE HER@E&R V H
LQGLVSHQVREPBFHGH KRR P D QGHR R Q WSURROM X M HE X V FDXJB D
FRPXQLFDFLYQ WHQJD EDMD ODWHQFLD
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SUREGP | WWDDWHRYHJ

&RPFDIX IR HQ F L RIQDVEIRU L R @MIQ@W IR GK\FHTUHR QH/RVOR IF QD
UHV S XOBBWBRF X 8DPBILY 8 ¥ RKINGEDy HHERO H F IVRIU FHREXD® FR Q RF H
FRPRUR E O HPU WY RO HH \ALHB 1D 13 ROD H F X IEOFR Q \W RO WX U D V
IRUUDMH GHGLFDGR D OD JDQDGHUtD

$FWXDORMOQULWBDOIRYURIHVLRQBDDGRBWHIOR Q WSIHRDU ISRIHG LRV
SURGXFWLYRYVY ORJUDU KDFHU XQ UHOHYDPLHQWR FRQ OD S

/IDSUREOHRVWIDRED L Q FL S B REEIIPMEHR X B R\W H KXWRLVO LIS|D OB V
H[SORWDFELFE®EH T X LAHROHQURFXH @ W B\R V#DQ F X HOEMLFDGQ R V
H @ X J DAMBI VI tBE DHDPRH®HE DGRILF X Q W\N RGIBO-HHVE RBPMRD PE Lp Q
SXHGH VHUJPRUGQDW IDPARL DV

$ OBLILFXQRPEWYGWW U LRIBXHGAHKE DDRISHU L BEFOXYKB YV
DGHRIW D FEUIt6 BR VL E IGOW G D G\RDW D KFIRPL SRUSWIRY RK B U
SHTXHXDAD G DMV HG MDD Y\DH H DU E D VDWW D B 8 B y/[ L DR D\t DA/
DFFHVR OR TXH SXHGH LPSHGLU HO WUiQVLWR SRU YDULRV

2ZWSDREOHPXWHBMN QW WM& PH YHRGEWY U D WODEHRR H VA [IURXRH
UHILBHRJHHG LGRMW U D QV YRENRVHV X PEERPWIVP EH@/QHASRR QOB YD
GHVSOD]DPLHQWR

BHI~MPRQYHUVPDBWIFR)BELOP X VG X HB B FR GMBOIHUR O D
VRO XEDYWH» VROSHREOHPHY ¥YSD[S H U LFAREG ID®BH H D B YQ

YHKtFKOM® IS H U PUWPR OLHFAW D P BFD BH Q V IGGDIB/D V WKRI®Y D
|UH F X H@MLDHG t DD KD FX® R U UBIE VOB ¥DLB/H Q V G GISD V VWK D V
GHEHUtDQ UHDOL]DU GLVWLQWDV PHGLFLRQHV HQ SXQWRYV

/ X H JRK D EBIQD O IO]IFG R D F W I6 1t B WR E D M\PK W EHFHDF K 6 U R FGHH/ R
LQYHVW GHW DOBDIFR QG LFVRQGMNIYXQBSURSXSIVWERUGD U
SUREOHPiIWLFD



3 UIRSXHD

/D VR O X BIUWRXS XFHR/QWIH DAY L V WIHPVD HTDUNDKDQIR P E U B & \
&RQW DRGE B0 8QPy G XPIRSG 1D G D S \WOMWHF H V LHO/SGIHF\G HIOD V
XVXDULR VLHPSUH FRQVHUYDQGR ODV IXQFLRQDOLGDGHV J

(0% &0V H Q VWID@B®iDW DRRWREKHQHF H WU MBIDH T X HURMER
XVXDWHRLH@ ®ROGWDLSRR QG L F& RQUD/BED MROELQDHLQVWDODGR
VL W HIBE®RU H G IRU D EHEWR DSR.GUQ J U BWD DR YE X V F G DO D

L Q W HALR Q\B H QIEAUFi DO Y R W DB BYGF L R QBINQ W H/UH Q F R QRARQD U i
LPDJG K LGH® LHRSIMOR VL E ICORLR@WERB/E O D W DL R GP BDHS R U

OD SRVLFLYQ *36 DGHPiV GH OD OHFWXUD GH YDULRV VHQ\

&R ® OL @ H D F L LOMWDXWD\UILIRU D QOVE. R W Bl F WO IEFED WRDQWH U I D]
FXHGWBRW RQHW HFEREQOXQFL B QHY F LSSDEOMHAMH | H U B@EF L D
FDSWRWD D05 HVIABUHO DR P D JARKN HF D SWSQUWDS RVWBQLARUV LV
GRF X P HQ WDREWYRID F LSO Q FRLRS@\OH\OXMQE R W XM D FHH IHU B QF L D
HQFHQGHEGR®RWHXMHUYERP@H | HUSIQEDBMHG L F IGRHFHHWID UL D V
SDUWLU GH OD LPDJHQ

(0% &O0F XH GWR>XS UR EIDRYG AE D W H PPHDO/X @R DOD O L P H Q@ REIDGERH O
V R ODRUX BID U D @\N QWD HRSHHIWRIY G ¥S H @ GILINR Q/GIL AH GIQUANGHD V
OBODWDIRIWFIH F H\A G DGW H U YGHROF X POUYRIX EL FB G R X JDH
WUDEDMR

$0 J X @MY DRD U D FW H X tW WHHEBD/U W [HR% @ @IH | L DOHW@® SDFGED G
DGDSWORMIT XHU LG BBXDRRRDIXH[SOLBR®R ULRYRH®WH O

S O D W D PRRUPUIG H F VEUE EVDWE QRVHDOML RQHE X H GFIRQ@ W B R@W
PRWR'R\GH W 5 X HGHV DOBDB D FE B GG S WHDW @yRMH Q V RXIKHH/

S X H GOHOHIOW L OX. PERWR/RRi P D LHJW B R FRRH Q VR 1B B VRSW H F IRGLH Q
FDUDFWHKMY®W E FM¥HS\R G UMHU QVWDOGD@RV X PRIGLILFDFLRQH\
FRQVLGHUDEOHV \ TXH SXHGDQ OOHJDU D VLJQLILFDU XQ S



, QA DHY Q GHVRXHRH/ DOMLDAYDY

6HUHD XIQPQ Y HVWHIPFVYRE BT XL 8RW W R © WRIW RNXHS R V
UHV SRED®LYRPQFIXHISUHWHXEBHEL W@ GHQWKHAHKRIRUPDFLYQ
GHITXLSBR\HF /DGR D EHIBIO H U B Q@A RO\BD G G R G X ABLY Q
DIJUBLQJXQIRRKQPVROXFRPR DT XIS UHWHQSHR\HMNVRURSXHVWDV
G HG L FDGPYVEHRMDH Q V GEEDG/ WAXTUCKWD VHVEIR P H WHR) F XHB @ UD Q
I X Q FL R Q DIXIHHUGRADR YIDFEMEWR QD W p GLOBHWY U A B QVWHER IBED J
$UW LOBXY @& Q F X HHAWVDUHD R/ IR H Q F LTRX@YB [ D F WBLRAX IBBHHF D Q D\RP R
HUDXHQDXBDQIRUPQRLHQ FR QBFNDEDPR PREM TX LB A X MR
PHQFLRQDGR HDWSHOBHEWR FXDO QR ORJUYy FXPSOLU FRQ V

2WURBVR\HFWRRYLPLOMDWHVPQGBVIMROOHYDEREMRRQURQHV
HTXLSDGRV FRQ FiPDUDV PXOWLHVSHFWUDOHY > @ HVSHFL

(OSUR\HF VS UHBOG®R O XS UHY HOW@® G R LCSIRD PIREMR WS D VW R U H R
& 'DP @XWOBFDERWDVRFLEDM/QBE] OBQLYHUVA B B GHY

1 X H ¥:Bl O DIORSDOL G W R P E LAQRAMW D G L FALHR@LDGRREHMI D K\@ALN W H P D
URERWL]DGR

7R G RVRW R \ HIFSWRRAW RVQ E RROWWUL BIS@'Q | R GX M WHIGCRPS D UPFEQY Q
PVWDRSXH\BWDQRKIPSTL® SRUWDP XMW R OFMWQWHBHREHRQRG RV
DSOLFDSEOMHGARER QG L FLSRPIHAB V H G H | IFRISKIMWE RAD DR T X H

UH T X LLHQUMHHQU YGHHRDF X PORNRU R \ HFRGRMR § RHM H PVSSOHRQL P L VDG R V

F XD @@ BBL VW D QFLTBSRX HOHRE D&RI Q G L FELKE EW R/ HIUG B AT X H
SDVBRDD GDN T X LAHDCHDH U YGHQMR ISHQY DRS\B U R\ HFRAIROR E B W

SD VW& UMRX H G/HHRX Wy QRP BB F RWYXMVBD YW G H | ISE! IHRONG H FG M

VRO R GHHILS O L A BRI GIRADD U D FW H V SVHVF ILIAMBR YOS BV [ LF X OW D G H \
HQFRQWWB GRYHKW UD\ HRVOR\P L WDFOFP\S B S H T X HXKPNGLD QD V
GLPHQVLRQHV \D TXH UHTXLHUHR IUMRRUQDU D XQ SXQWR C



3~ERRENAYR GHDVRXHYQ

IXHIBHKKDEWUW QO GIRQ WU HXIK/NNOQLPIORSULPBHUR S XGIW W D
VROXMHQLKIPURFENMNRYHVWERBRILWEH QWURGXHFQUYWRU
FRPSUH®IAHUX GI\MD/AHAVQWEBH @ HFHVHLGHOHFGIHB®D HQ I$H UR
PHGLGXMBDPSOIOMBODRUPDBXYAR HQW XIHRSHT XH>DOOLILFDFLRQH)\
pVWHR\HASRRG D 800 IQOFDRIG R WIW H F WRQD GH R B G HRBIR GV HL
XWLOL]DGR HQ GLYHUVRV iPELWRY GHO VHFWRU DJUtFROD

(VWROXBDRYRORHRQVWNNQGBFER YWXYQ F L R QD@H.IGH\ADE D G HV
UHVRON@R WD P ELHQV H@EIRH D OG MBR® G X FWUME BM R GREMR
FRQVLGHWD Q ALLPSSORAJ WD [FSLHDU L XM B R YBVEL iTX L IS ® GARDI

FRQ RHFGIMUS U P HEGEXE R G XWLVWHFAIG B RIR S L HOMDUH ®RMRYFLRQDULRYV
GH FDPSR

(VWIR O X ¥ EyQ RFPU L XGPHIG WR F Q R S RIWBKIS & G Wik)D GBLLYHU V D V

I X QF L B@KWILHDV BQ RS L HAVDUH GBVRR/I H V 1\ RA\QULDEHDME BG R B R V
WRGRMODFLRQDGRWX\DW U LARXDI D GIHEDH GLHRRRWERN UD QG H V
GLPHQVVR@® M F H VE& B\DUD V ODMIHALWHN [RYARAHAMDDIEWHH UV L G D G H \
FOLPiVBIQERV SR GHVDIPYSAR € R H T XILGIW H U YGHKDF X IB0FLRRP S D& B G R

X QDQW HLUQDR FID@M | L F D FHLID F L H\QLAH.BHK) LHE G R VBB EOLFR
REMHSHYRBED WP QR GDSHWR P D\RDIDUR[LP D G DIPXRQXWH

QR QHFHVDULDPHQWH FXHQWDQ FRQ FRQRFLPLHQWRY DYDC



2 ENMMAYRVIHHDBVG{BIR HAR

(VVBH R\ LR 3D IFRARRBR QW L QX BHY® S X BE WD FLRGED
X Q®U R E O HPOIDIUMBDY R\QJHHDUWH S BOM[ S H U LG IUIR | H \ALHR®LDED G R
VHF W RWt FRAYD G/KBRBHJIHD O IHGER FEMR Y HV W GHYHIEWOR U
LPSOHPHQWIXEERAE ERPS UR S yG/H RROLIXWD F L R QRO GRGW R V
GHO VHFWRU VLQ DOHMDUVH GH VX LGHD SULQFLSDO

&RE® OL G HD O HIDQWR O X FX AR Q W HIPFKDIHOG R QGHHD S O L WK i
IRFR HQ ORV VLIXLHQWHYV SXQWRYV

& U HDQDR O X FX RE H S HRME®W X DSDLERD Q W HRYSHUWIRR BY BVHR
UHILHUH D TXH QR QHFHVLWH XQD LQIUDHVOVUXFWXUD -
)DFLO LSTOUBGDSWD BRMLEQHAH VL GBIGNXDYVYLRIHTXHULU
PRGLIL F DLFFLSRRUHMIREW MR H | LDMHQ VRUSINFREPRWDIRUPDYV
PRWULFHVY GH GLIHUHQWHY SRWHQFLDV R UHTXHULPLH ¢
%DMR FRVWR

(VFDODEOH

, Q W HWL B $®LHJ K FX\VQDF L RXQAX® SFARW¥ R P H\WR GKRH U U D IBLHH Q W D
WUDEDMR

$ GDQAHIHH.DOGHBIR HAR
/IDV SULQFLSDOHV IXQFLRQHVY GHO SURWRWLSR VHUIQ

3HUPGWRURIHPRFWDFEDBHQVGEDY WS DBV WK WLOHDD Ui
VLV WHIBEFR) R P 12Q B GBS O H P HFQR\W® DVAHRUBIH Q H UDHUHUH QFL DV
HQ ODV LPiJHQHYV

7UD QV P G WLLYGIS! IR D O LDGSUGR STDCEGHIY FOLSAUHIFQ R P DHAR R MRD V
WDOORYV TXH SXHGDQ VHU RFDVLRQDGDV SRU LQVHFWR
&RQ HO ILQ GH GREMBHOMWRLWLU FDSWXUDUJDPiJHQHYV
OHGLU KXPHGDG \ WHPSHUDWXUD GHO DPELHQWH
,QFRUSRUDD PG N & WOWLXGEDUH Y HID®E 0 )XQDGHE R QHHAUT X IHSR
ULHVJR

7JUDQVPLVLYQ GH VX XELFDFLYQ *36
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$ UXWRXMLD JHHDOGHOBLR HAR

(QDV S HFMWRNUIDOHNX L WGHE WRKWXE URG@ WHI/R\GG tD/ FHRE L U
VHLVY EORTXHV FRQVLGHUDGRY GH SULQFLSDO LPSRUWDQFL
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/IDDUT X LWEMMYXEBIP@ DO X VW UHIRFQLWRCPRS\O R W RFIRPRYQLFDFLYQ
HQVORBMORTRHAR QW L QWHD B \GH W D CGEMRITHKRIPR DORWLQFLSDOHV

FRPSRQHQWHY TXH ORV FRQIRUPDQ
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Driver L298N TIP120
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,OXVWUBPOVWQWHFWXUD GHWDOODGD GHO VLVW

0 YyGX®RRHAMDO

(VVPK G X\® RIDQF D BP ~ 0 W LSQFHLMWIGIIFLE HR UP G BIRNE Q VIR UH V
OXHER S UR FH V DCPROHHOWNBLOD. HDY W BEYHYW U YZ ISRIP E LHh®@H QW L G R
FRQWUBERBSD | R U P DH Q{8 RB® V X COMLIRDGH VAR Q WURB®I Y D
ORV DFWXDGRUHV GH HVWD PDQHUD VH SXHGH FRQWUROD!

(OPy G XPOHRQ W MBI & OWIDOQF LROHVPRLH FEROL G HE UL @EDAXDULR

LQ IR UP DFMW)QD P L HIGADM B WRXWIEE ¥ L R(@WVA V X B A tHH Q F X HOQDWV U D
Oy JLGHD MR O X BIGyHP BHY HHUG! Q B D GARHU H F ICH1QJI R U P B R R GORRW
VHQVRTXLNSB G RBY V S R \DLGHRM R PG XIDRE Q BDARFRQWWRGRVY

O FOF W X DIGFRH/WGIL V S R WILW PBR @ W H GLHUR ISRDD WV HQ G H U
FOLHQWH HQ HO PRPHQWR TXH GHFLGD FRQHFWDUVH \ KDFI

$T XW D P BV$ QR F ©IRMH TXKHVX H V \W @DQ W N ¥ HHQ HUMM) FKL YRV
GH GHBFDU



(VVED RVXIWP SOH P HIQDG BEA®HV D LRSS @RNOBPXBRXH Q @
ODADUDFWKNUX1VALH@®WHEWRO IQGFH VELOBAM WD BQBGR UH YV
DFWXDGRUHYV TXH VHUIQ HVHQFLDOHY SDUD OOHYDU DGHOL

$ RMDERH/

/IDWFFLARRWM H T X LS-DUER® WO ® IOWDHIGAHGHE t FRS@®RIM H A R
HQFHQGHBIRRGRVHH TXHGHYFQ X D GRIVHND EDQHVEY B VAIRR P R
LQWHUP HERVDBHRRB QY LG BDIGB Yy G XPHRQ W HBQ V S R VILQRRAR
D F W X DSWRIUGHAHSD OWERVHRY/ W D) HI@D F L RR®E R Y HOMRRPR W RWI®G! V
GULYEVUWNVEDORPHGROWR Q GIHED QE FEDW H WHDNLE VHRDBGH V
G H VH6RYy G XFHRQ WG B i 18 H U PERVQ W RIDD\E HG ERQFP\L V PRIVQ H V
SHUPIPRQWOREGDRFQERB D D®V X DXUQERH MHR[S H U LBIGQEX B Q
PDQLREUDELOLGDG GHO YHKtFXOR VH UHILHUH

6HAMRH/

&R® OL Q@ HJHF R OLHA WD RIG FALIG! U A R INGH W t{/G. I AL SOTHBYED
XV XD WVHRQ FR U SRUD/GRIWVISW F t (OFHRRGRK DEARQV L GERIDEFRVR U H V
SULQFL(®B OHRMMRIGWRP SR U W DQFOLHDYDIOER DHBUR S yMOW R
VHIXQGR IDFWRU VH UHILHUH D HO FRVWR HFRQYPLFR

/RWHQVRWHU H G REAE L WE X H HOQDARD VLSRUMEDQWLGDG
VH VHJIJRKXBE D UFR ®DWH F H V LGB XGH@WRE W RUH\PRYHFHVD UL RV
W H QUK H QWD B WIRKRD R J ¥ FRR U UG A WSRO D] D F RF)OWER D 0D
REWHGHRPQ I IRUPBPWDW) XD&RRVLGHYPQWRAR S XE-XMERGH U

DG D S VWDOIDD@HH F H V LIKIVGIENDOV X D HMRP S R U W Bl @ DIBRVAWIHIW LO L] D Q
GLIHUBQRWRGHRRRXQ L A DM POV X WDROMD [ . M QAMBVEEMH Q VR U H V
HTXLSDIDGRWEHEHSUBSDOMBWR S XSVWMIED S VDD HQN B HHDAR U
SUHFLVLYQ R TXH SUHWHQGDQ PHGLU RWUDV PDJQLWXGHYV



&i PDWD

'D G FORM T X H U L@ KHBQ\R B WHXWIDO@DG X(BRB HVSHFRRER
FiPDUQFRUSRRXEGD QGG UV D Wi \OEGRTEX H QFL.BBR Q M XR W R
PiVLP SR U®W B §MWH XHDWRX Pli D O®N HUWV L OF RIPERR D UQF R WS/RUPD
HV H QIPUHDIDSHR V LEED BID Q V6 B\ GHEV L H PISIB G H PWD Q BIRO IG3D G
LPDJMQPHQVLRRAWEBDBPSRVHJIX GG RDIQXV\EHB BFMIX N H
EUL @GN X DEXHRBDDO LGHDRD JWE Q LH@ X RQWDH$ D Ui P HHRORY
DQFIGREDQGDV SR @GUHEUWDUPOHYLVEBOR UK X HG®LQ L FOOWD U
PDQLREUDELOLGDG D GLVWDQFLD

( QHUD

THQLHB G H QW B HV U B\WOQ BUR S XFXVISWDH WHWIBMERW D OP HQ W
LQGHSHGGHERQWR ¥ IWRRD QL S X GHRV X® H YHR/ H QFR Q @DXQ D
| X H QMDSHW L F DIPGIQMSH T & BID QW D @ LY WOHRID FGRHF R Q W UIR®S U H
DFWLYR \ DLVODGR

6 LE L HQQV IS X HBHU D QX H@DRSHULB®@RW L HPBRY[ S R V VAR.GIDU

V LV WSHKRHIB O HOIX W & DUH V HE&M Q3 DV H V WAELWPIiH Q V ISP@MERD Q G R

H V WERW R MWV U HRPFRAU KID\@AQU D Q V BXWUL EBHWRIVH PSR XM X ILFLHQWH YV
FRPRBDUXH XV XDRREG®RPEPOW KEDF DG HER V S R WAL WK N H D
QHFHVOHLARRQW B XD QRS L V WHHPIDX /KW O RUQHIW LER® Y H Ui
DXWRPiWLFDPHQWH D HYWDU WRWDOPHQWH RSHUDWLYR

8 \XDUR

(OX V X DSURLGIVF F HIBOHD) W H U i DLFFRQSRIGYUW L @Y B W DB )G\D G
IXQFLR®HASRQGHQMmM/RIDQV Y LBGMHRYLYRRQW BRQHRUPDFLYQ
UHFROHFWDGD SRU ORV VHQVRUHV

&RQVLGHXERWB W QIH U U D RN Q IVIPE MRQ | DVE W HCIDQ W H U 1D |
G KX V X DIUXUSRU H WWHKEBE H N FiWIBOX V D UQH T XGIUQ WIS FRQILIJXUDFLYQ
SDUD XWLOL]DU OD WRWDOLGDG GH IXQFLRQHYV



+ DUEZ DLHHIOM R lyQGHP yGX®

(VWAD St WXHOQRI RHF@® RA/L | HU R QGWHIX B R Q | R LOFID RW DEOH.G D G
KDUGZDUH VX LPSOHPHQWDFLYQ LQWHUFRQH[LYQ FiOFXOTI

6LMMP DGHHH.ItD

, QURGXFRYQ
&REO.GHDUDQWHORQMERW RX IGWDG W H U CHKIFX POHL R
RSWRGLV H«@ UVWGHP O L P H QXWDLFQ AP Q B/&RMVHEX\W G O PQLF D
IXHQWH GH DOLPHQWDFLYQ GH WRGR HO HTXLSR

3 UXHEDVUHDT] DAV

&R REM H&HYRI XS U R W R WHISXRS L W B HEDV XY H U VG #Q
LPSOHPH Y WLRLER®\YS HFX D@D @ Bi O F M [DRFGWRR Q V K PRPW L FR
6 LELHKCS UR W RIW MWERM WK | URLRIG L | L F D B HR/G HDAAXRH U VG HQ
LPSOHPHQWHDXH GO FIDUH ® D U G ZCHIBI\ RAR Q V L G HHON b UPEGRIR V
FRQVXPRpWQHAR HVWi FRQVLGHUDGR HQ ODV SUXHEDV UHDO

6 HS X GGRH W H UHF@E Q B MLEHDD/O IH @ ® B R UDRIGFBWIRRV R WRBBKRD EL H Q G R
LPSOHPHQRMDHRQFLROMERQMNGORER F LR Q IFRRLOAMVXWR R
FRRQPRUUIGHQWIS D 9 & XD QGRRVH | H UDPRNE R F L R Q DALY W R
FRQVLGBBOUDER 8 BAMLG/R Q YG RE D VERAH Q V RWHHVH SFHE DGRV
FRQWURO OR FXDO FRQVLGHUDPRVY HO SHRU FDVR SRVLEO]

&RGIOLGHFORJIJNDAR QM KA EWRVARQ V LFRPBM IHURRHABR QV X PR
FRQW GOIORX LIBHRT X XIQBR U U LGH) WS \ H GE D \DHH V W IE D O F XHADD U i
FROQMXQWR GH DOLPHQWDFLYQ QHFHVDULR

&i GX®R\ AP HMRP IHQRGHOMM D

&RQVLGAXHORBAVXRR WE BHIR LUSRT X X BPRIU U GHHQ W §
Q RWQ | R F BIRIRRE/X Q W R VQ F LHSWDLO/MEHPIOT X 8 H BH Q BDS D F& 16 D G
V X S HHMED Q WG 16 R G U QHRGRBIRBOL G R D Q WHB FUHSIKQFLRQDPLHQW
VLJREGHPVW QIXEIR JG B U D@ARFUDIID S W B ML I R QBIF DAID V
EDWHUtDV TXH PDQWHQGUIQ HO VLVWHPD HQ IXQFLRQDPLH:



(OVHIXGRQDFR QVLBWIDHY HQHWT KRB HF HV EWHI@ T X LSRR
WLHQ®ISYViF WHEBRUDVGLV SR QLEKOYERD®HE X HGH T X MHYUX

X E L F DRKD BEGIDH F \& MULP S H B R XPXHBIBE0 X JDXNM H Q F X KEWRHG R
$GHPMWHGHEFRRQVL GHIBBRD & LHRSRHQGINGRVLBEOMHUHTXLHUD
W D P EGLY Q CHQASMHU LRVE RGIIQUR I O P D F HHQEDDGMDHSWDHOR JHOR U UH F W R
IXQFLRQDPLHQWR

&REOLGHDUDQWRDPIPW FH Q B DHUY IRE U L QGH[ L E DOR®DIXID W R
FRQVLGHHYED QE FE D W HFRBHO G AR QG0 LWHRRGHOR FRQ
FDSDFH\G\W GB RKBID E U L BBIQ WPH KH DX B® EMHAD S®R D QW HH)MH UOR
SOHQR IXQFLRQDPLHQWR SRU KV \ SDUD ORJUDU HVWR VH

6 HFD O FHOODP D FH Q WHRGBHDOUHRT X MK H T X K XIUWI QRARFUW N Q LXI@ G R
FRQVXPR GHHV P$

J\WU/ b Y[PP f X\]WWP

&ROLQE W R E®LP H Q VHLIERRYDNX WERY O F YOWRA/OGIBRQVLGHUDUIQ
P$K

&RQVLGHWMBBIRS D FQEP 8 VADUXKIMW RWBBO KRUBY P$ VH
GHWHUPLQDUIQ OD FDQWLGDG GH FHOGDV D XWLOL]DU ;

Fb YWWW f X\]WW P

X\]WW/ P

Fi<wwore I Mo -
&RQ WDQ VROR FHOGDV GH LRQHV GH OLWLR GHO PRGHOR
HQHD

(Q HVWH SXQWR FDEH PHQFLRQDU TXH HO SURWRWLSR FXH
UHDOL]DU SUXHEDV DGHPiV VH GHEH WHQHU HQ FXHQWD T.
SODWDIRUPD GH SURWRWLSDGR GRQGH GHEH DOLPHQWDU



+ DUSZ DUHD X\ DU

SDWHOHFHKROQDWERWH O KBBEMRE BX H @ WDW LEWMRXIHH V
VH SDVDUIQ D GRWDHOWRG ® K& 8t W XO R

BHGHFLBWy ORHDGHMYR QBWOLWLR SULQFLSBRBXGWWGRQH YV
GLVSRQLEHDBG BN R Q V LOBRHHWERSF H{Q V VDHFQWX 1D © BHEGIW A D G R
GHEDGRUFQ SD FG BB® VHGHEM 6FDM X BW D QPEW R W& VE B R

RF X SDVE DFLRXFHER VD P & CHIMI¥ I X HIGHIFGI DR U X A H M\RHJ
DGDSWD DO OXJDU GH LQVWDODFLYQ

YDOWMLED GHIRRH/GHOAR

(OPRGHIORBRDWHUtDMWKQBHORPRGHPIRFRSXOCDMWBMNMUFDGR
GHEDGROGWRQ VCHDQE DOODIY LGWIWORSRUKRKO®AQ D YG & Et D
PXFKR PD\RU TXH FXDOTXLHU RWUD WHFQRORJtD GH EDWHL

6XFDOQRPLRI®® 9\ DSOHRKIID 9 pVVWEDW HMHDXLGHKEGPQYGCXOR
FRQWUBB DBRIHVIHDXHMH QBD WK HUPLXERD WWHAIDD KD VW D
ORV 9\ OB HVFR QHXDV®m®EH W HFRWB Q FPU € VPIRVRIVX B X HB HU
XWLOL]DGD TXYXHQYPRPQHFWDU GUIVWLFDPHQWH VX YLGD ~WLO

a1 acgan

LEEoE L S0

Q2S31103A0

,OXVWUDFLYQ %DWHUtD GH LRQHV GH OLWL

(QOWRYPHVY HEBR HTXLEDWHN OWNMQQRPQLGIB D G B ORI 9\
TXEXHGBUHQWUID 9HOLJXLSMBRHGB W H UPRYIEN® R O D



GHVITIVBKL]RRQV L G HOUDD G RIXYHDH T X LOIRMATX L BRRIVX H VWD UtD Q
DOLPHQWDQGR

BHS X GRHW H UPXLYRERRWT XL SR ¥ VW FRI@HFWBERMVUHDY LRQHV
PD\RUHV D ®RW HVSHFtILFDPHQWH VH GHWHUPLQyY TXH HQ V

(QH V BHHQWRU H WGRREY'S F L RAODBHUL PRIV L & (F] PO X®HRR Q \G & BIO
GHVITDAJOR XM LJQLTXMEBF R Q H P\W EF®I O B (3\D U D\OLHHOVRX OMP QB R
VDOERB ®LVPWRDQGRNHQV DRGNXM UD EDDIAE Q GO MV \WBI\WRH

UHT X HXUQEWILDF 3 KW ATIH O H YO IVtHDQ \B IDYWRIE W H/@HOUGEHDY (VW D

VRO XWILWQH D@ FR QY H GIVIMEMVWER KW D F U LG HFRLRU TG W B F H
SDUHD H®DVHQ WWHHF L DIOPRE WOTWRYB DV HH Q F X HIDQLYH O H V
PHGLR EDMRV DGHPiV GH ODV SpUGLGDV SURSLDV GH ORYV

/IDVHJIXRSPLYIHEOHHBGDP SOHPH QW PKIG)TIRD B G H VIIBW R

T X B H U PRLRAGHV O RDBTEUE RE/D Q IGRED W HItBMIQRW B D@ DEDHEN W H
FDWRWUDER®RED Q FHRYWH WLH FH O @ (B\D U DOMH®@® RV VKD A H
FDPEQBY HQV KWW L HGQN SR Q KREDY HU 9 HQ XYD O FEURHQ L P D
FDODS X G L HO@GHEMRV 9 6 LE L 6@ V MR VD P B QVH OBt G LUF XLWR V
33X00 'RZQ° VH XVD PiV HULtPLBQMMHPHIDGHD OD HQHU

/ X H JRH# D EBQD O D]JiB\B RIRYW H V ISPWDIBW W B © DEOXBIRR Q \G B BO
\ GHUPDWHOHFFLRQDGR SDUD LQWHJUDU HO KDUGZDUH GHO



0 y&X®+; 6-+

OyGXOCRDD GHVIHBU 6 -+ FRPRURW® B 3VRVLWR\DHQUDJHPHQW
VAVWHRF PWHS X®HRU PARRVGHVO BD D O L P IO BIVIAD & RE/D Q BRH O G D V
HQ VHULH LQFRUSRUDQGR VLVWJIDP DV B HUSDEB MR RQF § D BXOL

L,OXVWUDFLYQ

OyGXOR %06 +; 6 -+

$0JXQBEDDADUDFW HWXW W RRDNL HIQWEHYI@ X BIR/D SUR SE DGR W D

DSOLFDFLYQ VRQ

3$5E0(752

9$/25

7HQVLYQ GH HQWUDGD

5DQJRHIHVLYQJIBH &DU

9'& a 9'&

5DQJRHIHVLYQ GHIBREUHF D 9'& a 9'&
Oi[LPD FRUULHQWH GH RS $
&RQVXPR HQ UHSRVR §%
5HVLVWHQFLD Ps




(VWPH G X PRQ W% H § B D W OVCHUD J H B HVQMHPKX FRP S R QLHOQMHD LJH Q W i
H Q B D GRFR Q W UHR\OWDLYIQ [®HEM V WGHIPMP D F H Q [VASLRHGENHBEA LXUH
DFW-RPRGHUHEH EDW 16 X¥$D SHWBU X OQDLOYGIROH I X UUGBRG LPLHQWR
WDVDVIBN GBQJHYLGDG GH ORV EDQFRV GH EDWHUtDV

/DS ULQFX 8B BHIL VWGHPHDV WELIE QW % 0 6B ¥ R Q WO BDD G H VJAD U
GHD B D W HSBItWRD P EWIH R @ W DXOYF L B HE M W IHREDVUWN G ®REVD Q F R V
SUHYX@LHWV E D O D Q FINECHFADHERYDAQRGRED W HFRIQIVF WQ PR/'G X B R

QR/ I IDFR Q V HAE DB W D PHGEMRHY HI.R U Oy G X ®R6 O R JWHDWHUPLQD U
ODV GLIHUHIDFLFRGBHHBDUODY GXUDQWHOWRGR HO SURFHVR

IXHIBHKDEBHWH UPH®PERG FFR QWHRDD\ WHQLHEXR YW D

HVSHFLI L MDpAALQRGFENW H UG RSPIQHVARIOMT M MW H T X HID WY R O R
FXEHBRQVGMROQHIVLIRXH® @ LHBHY SRV LOFERWHD SGF DD U

ODV EDWHUtDV

&DERHQFLRROMWEBURWRMHBGROGRYD Q HEHIW PX\ED BRW HBW¥WDQ
LQ VW IFRIJGRA/M U R E X Q F L R Q CFRRIBBRW R XIQDMWFBIWX H ACRAD |y Q
G HXV R HS D Q HORIYDAHS W T X HE DR'H Q VHR BH\GEIR O B3 UD FW GFHL G D G
WUDQVEREFWD ISUXHEDY FRQ HO SURWRWLSR \ WDPELpQ OR

&i GXR\ WHIXHUP IHQRYGHOSDQHORDU

$ FRQWLQWXH PIOyRX ORWHP X HULP LGIOPRRY HVDXEREHUIQ
FRQWRID Q MROMSIDHNX H G R Q M ® @ VWMRH @ QLH Q G L F/ISMQLIRP R
HVSHFLILPPRPS QMW T XX BWH Q GIYROG ®D[LPR VO R ISLHQVD
XVHEEFLUFXXO®R 'REQ Y F KRIVQ WERID\B BHPH U F D S IRDGI@L FD U
G W D OH. @ Bl D OVLIG 1D IG BRIIHIGF X E WHSHAWARI Y D ODXBRIP H GVRIWHUPLQDU
O RS\D Q HHABH/D/JDH V S HF L | PR PISyRU DAXP\S BLLHBIG BWPR UULHQ W H
TXBHBRGHWR SR UFHRWEULG L UH F WDH O DFMER@XG RPHQWLRQH YV
PDWHULDOHY GH FRQVWUXFFLYQ

6HI~M)BURFHYRFARQYHVWHIBEKYRDRFtDAMMVFRUWR®HQRU
LQFLGHQFLD GH OX] KRODYW WHRV@QRBHQFOX\HQGR OD IDVH GH



:| il i May i L Aug f I Now
duracién del sol fase de atardecer

,OXVWUDFLYQ 'LDJUDPD GH H[SRVLFLYQ VRODU

&R E OL G K D PHER Q MX 19 G/RQ\GIHDRGWH. GHIJMEFVQ F X & R UDIYO H QR
VRO

(QW R QHF® K R UD®& D QWROCLIWY W BOIBEHRID SBFSURG X FIP$ TXH
FRUUHVPBRQOHMBMBEU RWRWRBRR P$TXFHRUUHVBREIBM®E WD O
GHO EDQFR GH EDWHUtDV GLYLGLGR SRIW ODV KRUDV GH HJ[¢

7JIVKW

7\WITf 7LMI\ﬂVK(W/IUQ)V\W— _

Jww/ 2R vy

&XDQGRVHIHUDBRQ HVCROMHWGHI\S B L Q FILXADHY H QHE® X H GIWDID
SRWHD¥FMEFDSBHHQHBD WY \WRBRO F X O DFBIDBRVFH Q MGV H
QHFHVLWD

(OFRQV XKD ER UIDX\H B O ERFREGQIX H @WK VDV DGYD ORWHQGUHPRYV
HQ FXHQWD SDUD FDOFXODU OD SRWHQFLD

>><|V|\/rf {wit b _¥D

>x|v1vrf Y\\WW/ b _YDf YXE

‘DGR HO UHVXOWDGR REWHQLGR VH DJUHJDUD HO FRQ IL
HO SDQHO UHTXHULGR GHEHGOHSTFROMHQFURSRUFLRQDU



,QYHVWLIDQGR OD GLVSRQLELOLGDG VH HQFXHQWUDQ P~0O\

FDUDFWHUtVWLFDV PDWHRQWOEGXDFG&YRHQVISBRYBVD H[SRQHL
FXPSOH PHMRU FRQ ODV FDUDFWHUtVWLFDVY QHFHVLWDGDYV

,OXVWUDFLYQ 9LF3ADQRI@IV:RODU

(O PRGHOR TXH VH LPSOHPHQWDUtD D HO SUR\HFWR HV VHC

SDUWLFXODULGDG HQ GLPHQVBREWUYR QV\XZD 6B QAHRV GHV W DQ B
IDEULFDQWHY HO TXH VH DMXVWD D QXHVWUDV QHFHVLGDG

$ FRQWLQXDFLYQ VH SDVDQ D GHVWDFDU ORV IDEWRUHV SU
SDQHO VRODU DSURSLDGR SDUD OD LPSOHPHQWDFLYQ HQ O

3$35E0(752 9%/25

9ROWDMH GH SODFD VRO 9

SRWHQFLD GH SODFD VR
7LSR GH PyGXOR ORQRFULVWDOLQ

1~-PHUR GH FHOGDYV

'LPHQVLRQHYV ; ; PP

3HVR .J




'DGRRIWWIQGNVSHW!IL SDHRHEMAN V H Q F X K@®URE O HPXWH F D

S UH YHE M IWQH R LOFRRVD Q HHAZHO/DG B V \&/ R W HWD IERDOQAIH Q & MyDQOG 16 D
9 O9R 9

0 yXRUWIHXOCRU WHEXRRU

+DELpQGRWBDOQWERLRXHPQ®/G FE DG H ENHU D FIRMD D
DOLPHQ®HI OMYW@ED 9 VK U HXY\W L XIQUBIU X ODHERAE MVRIWD ¥ R DO
PD\RU HILFLHQFLD SRVLEOH \ FDSD] GH WUDEDMDU FRQ PiV

6HH O lHE H J X OWDHEERXWW Q UH@ & RQWBVQ WEBVYBQGRVHQVGRIQHYV
VDOLGD SRWHQFLD Pi[LPD GH WUDEDMR \ HILFLHQFLD

,OXVWUDFLYQ OyGXOR UHJXODGRU UHGXFW

$ FRQWLQXDFLYQ VH H[SRQHQ ODV SULQFLSDOHV FDUDFWH U
HVSHFtILEDPHQWH HVWH PRGHOR GH UHJXODGRU UHGXFW|



3$5E0(752 9$/25

9ROWDMH GH HQWUDGD 9D && VH VXJLHDH %
9ROWDMH GH VDOLGD 9D &&
&RUULHQWH GH VDOLGD $ Pi[LPD $ VXIJHU

(ILFLHQFLD

6HIJXULGDG SURWHFFLYQ FRQWUD
UHFXSHUDFLYQ DXW

0 y&X&VUHXRRU\ LHIXOGERU+ :

(VWAR G HOHR H G X AMKRVL O EJfDEE®. G FS URSRUBDROBQWDFLYQ
G LV S R VIDVHIHNTRAHMB-HEX. DB G R WHIQ WILE R GR.VSRFXWOQYR FDGR
G HD OMP 3R U TXQH R FDRSWDIVyWEER iPRERFGW ~OWNSUW@ERD V
VHIXURGBSOHBXQF GHDH G X AWRW P H G WIDISRWVE® R WEBY B XO R
FDOO GHVIODXKARQWHJBRIOIE EDWHUHBGYBHH QB L9yIQQ GHSHGGLHQWH
FXDOTXLHU YDULDFLYQ HQ OD HQWUDGD DGHPiV GH VHU FD

(VW G XOWDUW IHRX\VOB®HPRAUHFH GRVGEEDGBRUUITKEOW H
FDSOIBURSRUFCRYORVRWH¥YFR/®KRIMD UD OPHIOWBSIBRMAMHFFLRQH\
DOVDOERBPDULDPRLYRBGH P9 WRBRWRRAILFLIKBGIOLD VX SULQFLSDO
FDUDFWHUtVWLFD HV TXH VX VDOLGD VH RIUHFH FRQ FRQH]



,OXVWUDFLYQ OyGXOR UHJXODGRU UHGXFWRL

$ FRQWLQXDFLYQ VH H[SRQHQ ODV SULQFLSDOHV FDUDFWH U
GLVSRVLWLYR HV ySWLPR SDUD ORV UHTXHULPLHQWRV GHO

3$5E0(752 9%/25
9ROWDMH GH HQWUDGD 9 9
9ROWDMH GH VDOLGD 9 9
&RUULHQWH Pi[LPD $
ODULDFLYQ Pi[LPD HQ OD P9

(ILFLHQFLD

SURWHFFLYQ &RQWUD FRUWRFL

ORGR GH VvDOLGD 86 %




& DEGDCR X\WI] DR

SRAOLGHKWLGIEDEO BBGE R XSDGRD R Q V GRIRQH P HG L GIR
KL]JR HO FIOFXOR GH OD VHFFLYyQ GHO FDEOH TXH VHUtD QH

6DELHXXMRYDUFDE®BRFRRGIKELIPHWSXRHOBWHIXXBOBDWHULDO
G HFOD EBRIQ G XYW R HRREGHEIDARHWH® D W HWILDXE\R. OHIBBW DV
PHGLGDYV

(QWRQFHV UHVWD FDOFXODU OD VHFFLYQ GHO FDEOH TXH C

&RUULSROMHFFIZYQ 6HS X GRH W H UP@@ER U DYRI L R
FRUULHQWH WRWDO UHTXHWLGD SRU HO HTXLSR HYV
/IRQJLWNKG OLGLHIQ@®B O D W DH R/WHH RO DRG FDEOHD GR
UHTXHULGRURLGH

&DtGDWHQ VDY) (OYDORR[LP B H Dt GBW H Q WIQ\BIDH
JHQHUDGRU \ HO H{WUHPR GHO FDEOH 8WLOL]DUHF
&RHILFGHMWHV V& HD &BI&EW O'DGRXMK WL OLREUH

HVWH FRHILFLI—KQWBK\M‘élﬂ& HV

(QWRQFHV FRQ ORVY GDWRYVY QHFHVDULRYVY VH SDVD D FDOFXC

AU f Yb 7/ b-%U b:U p™D

AU f Yb W]/ bXAb XW-8Ub WY\U pWWWEK _YD b XW
AUU £ wlyuu'

3RU OR WDQWR VH GHEHUtD VHOHFFLRQDU XQU)—(DEOH GH VH

(QWRQFHV VH XWLOL]y FDEOH ELSRODU BW PP OR TXH GD



,OXVWUDFLYQ &DEOH ELSRODU PP GH FREL

& RHARH/ XW DERY
THOQOLHRGRHQWHE HXKWLODHO KWMHGRP VHEXVRYYFRQHRFWRU
DFHSWDUD HVH FDOLEUH DGHPiV GH JDUDQWL]DU FRQH[LRQ

6 HV H O H F F IFFRQMNFREROLER 3,1GHEDERR | UHFHBQ DFWHBLAG D G
SURWRBRVUSRLSRFRQH[ER@ UDEBLGHE XIS HUPVYMEBHP X\IiFLO
PDQLSXODFLYQ DGHPiV GH VHIJXULGDG

,OXVWUDFLYQ &RQHFWRUHV PDFKR \ KHPEUD GH



' [DJUDP D GHOMMMP D GHHOHLItDLQFOUGR HY HOBLRRASR

DIODO
1N4001
\\al; l: |
PANEL SOLAR
RUPO1 DE BATERIA PULL-DOWN salida USB
GRU O1aasux5 S HW 384
3 vss GND (&
L 2 —1 GND VCG [~
+ve -ve - [__B-] B- [ —
BM BM PULL-DOWN salida USB
SWITCH L B
s I s A «—+—¢-1-3vss GND [&-
] HX-2S-JH20_V1.0 GND VC(; I
-ve +ve MODULO CARGA Y DESCARGA
GRUPO2 DE BATERIAS
18650 X 5 PULL-DOWN salida USB
HW 384
3 vSS GND &-
GND VCG |-

,OXVWUDFLDPQUDPD GHO VEMWHPD GH HQHU

(QH G L D J WHRDIMUIECH 16 Gl W HOIBRIQH [ RO RIORRR PSRQHQWH V
PHQFLRQDGRY DQWHULRUPHQWH TXH VH HQFXHQWUDQ HQV

6 HS X HB$IU HF RO X RE D Q BRRD W HF RIPIR U B RIBLRQFHRO G D VG H
LRQBWOLVEDROQ RFRQHF WIDGRW HJI-ORIHTXLHRPRH[SOLFYy
DQWHULRUPHQWH HO PWGAIUFER U6 GH FDU



P+

MODULO DE CARGA Y DESCARGA
HX-25-JH20_V1.0

B+ B+

-ve +ve -ve +ve

18650 BATTERY 18650 BATTERY

P 1 P 1
-ve +ve -ve +ve

18650 BATTERY 18650 BATTERY

-ve +ve -ve +ve

18650 BATTERY 18650 BATTERY

P 1 P 1
-ve +ve -ve +ve

18650 BATTERY 18650 BATTERY

P 1 P 1
-ve +ve -ve +ve

18650 BATTERY 18650 BATTERY

,OXVWUDFLYQ 'LDJUDPD GH FLUFXLWR EDQFR

/DV D OG By G X®HR DOV R Q HFLW B F WIDSPIH@RHROBEDUS R V W H
Q R/ i Q F X HHEBVWRWDOS L F3 HRHOGINAUIHUY I R P S FERVARQIDH V L V WA ID L B
V i Q F X iX@B\LURESFRQ D Q LIF.I) D GELIG IDRAF\R D U L B @ WAK\DIH®R QUHROH
HQF X QW UGIL VARWI@A RXWH. J Q TIXEW H Q § ESI QHRAY BIfDD \ FoU
OREWHH®®D OG By G X 0HRH V VR R'D H PBXJHD T X IHS/AA[S X HDVARRO
VXV EDWHUtDY GI®RVDUIQ FDU

3RBWOR®RV U DK\ Z L WHKQ F X HFQRWD W FRVIDHGVBMIRE O H F W& Q L F D
HTXLSROGR X6 HEHDOLPHGWB@RY WGHHI QH D(QH V& HD J U\DHP D
PXHVWBREFWBRERBK GBM '2:1 TXHQY X DORGBIHFRO H[A6%Q
FRP®H FHWH Q & MyDDOG I800F RIPCL G 1D O L P FOPEARIPLS R Q FXQMISHDW D U D Q
DGHVFDEEQW L QX B BPEMGBMD V WCHPRDQ WWHR@V RUWBK D J UW/IHP D
VHIXLUi FRPSOHPHQWDQGR HQ ORV SUY[LPRV FDStWXORYV



GRUPO 1 BATERIAS

DIODO 1N4001

PANEL SOLAR

,OXVWUDFLYQ

GRUPO 2 BATERIAS

MODULO
CARGA Y DESCARGA

CONEXIONES SWITCH

HW 384

,PIJHQ FLUFXLWR JHQHUDGRU (¢



0 yGXR&HMWDO

(QH V IAIHS t \M ¥ O@HIG L BB SFO L FOQYGDPMDWERPWRUDFLRQDGR\
FRBEGRQME&WHE G ZXBER Q | R HRE/G XG@IR R Q L Wi RFURHQRY H @ BGJHD@®
HTXLSR

, QURGXHYQ

(VWH G XID\R € Q B D ORF®R Q WRIR@L WARRBHE® R \ HFHA/@ B DEH
PRQLWRRG®W UQ XDRM Q WRRBIQWBQMUFLRQBY W H JWHHI X G S R
SURF H \GDQWGRE X H G/HHI@H VRIERR U G HQ BRBIP\L W LLHIHSRURWV O LQDFLYQ
H[FHV$YBH\GR QGHP D Q HMIR W D®HD®DYG LGHD M R O X FOLFRQ W L Q X D
DW H QIF® Y & DTUXMRIS X HERQ H § R W N I R BED F F IDOFS\RVLEOH YV
FRPDQGRV TXH SVYOHGIDHRYUDWGHYSOD]DUVH R RUGHQDU DFI

+ DUEZ DLHHLP S®&P HQEAYQ

(OPyG XOWRRQWHRPS O H P HQW DERB@ERIR J U DPMESEH U U\
3L PRGHORDUWIRJNQODHTGX BH U PRLRDH [RLy@W HWUBR\A WO (F G H P
/7( * :L)ISRRHGGRHV RRIG HPS O DFFOGQR/ R 6 R Q H F BN WWHNUL@HRW
TXWGHPSRGPDQWHQAXQLFDIEGYQH FEFH QW BRY HGR FIRAQ D V
FiPDUDXWVWRW HJUBTOER WY [LBRQWRYSOLFHIHY DAUH V
FRPSRQHQWHY SULQFLSDOHV \ OD LPSOHPHQWDFLYQ GHO F

SDWSEHU SL PRGHO%

/ID5DVSEBUUORGHOHVOBDVSERUWNNHUBHQB U DK QD
FRPSXW DB GRLMDLXRG X FR@R DAD SDFGEUR FHVD\PEBDVAGE D G
FRPXQLFIDXMHGDBWRGERSBUR\HE W RWFW WM\RIRFCHQR RU SR UD
FRQHFWLYLGDG /$1 LQDOIPEULFD \ %OXHWRRWK



,OXVWUDFLYQ 5DVSEHUU\ 3L PRGHO %

3D HY S/WR\H KW R O H F FiH R BYBIG IRBOHFE DE RAX H @ W@ X H LBWIR V

X QW RWD®H GBG2M  SLQVWRBXHUWRBY H Q F3 D @BUI\D EEIRNDIRWY
PRGHWERMGHR Y L YEKBIM Q HU D R WH QUEBXxD 0 S D W JXAWHQ VLY Q

G IV D OT)GNDHV U D G RHATHRY J X O B @LB/HO R FALIB PR WR(WHVHQFLD O
FRQWRQ@RVDOI3GO\SRUXN H UHWHRSIHP B Q WWSHDUS®D DWDIRUPD YV
PRWULFHV FRQ RUXJDV

3 R R WSJIDU DVHF R Q WIRBDPS H U L\WW QB EDFMRBYWRSB ODSDRJIJUDPDEOHYV
GRQGH{ D EOID H Y DFGRRODSOLFDER KM O J XRRVH F WIRYF O0Q D
VHUYRGRDGH FAW X HDV WV H @ IDG L V S R WILEIHFQH \A_HB 6 BTXR W LD
RSFLyQ

$ FRQW L QUXDUFH Y ED@W XD BAW S H F L | L F R FXCHRUQRERW L Q F WS-DQOLHE\D V
HQ FXHQWD HQ HO PRPHQWR GH HOHFFLYyQ GH HVWH FRPSR



3$5E0(752 9$/25

SURFHVDGRU &38 *38 WURDGFRP %&(
&RUWH[ $ $50Y ELW
*+]
OHPRULD 5%0 *% /3''5 6'5%0
*3,2V HQ WRWDO GH PD\RU U

3:0 VRQ B$%'$ 68&8VWD
~OWLPDV SDUD HO SURW

&RQHFWLYLGDG L)L %OXHWRRWK * 4+
EJQDF %OXHWRRW

7HQVLRQ GH DOLPHQWDF| 9

&RUULHQWH GH DOLPHQW 1RPLQDO P$
Oi[LPR P$

SXHUWRYV 86 %

$ FRQW L QDX H YRGILD J UDFIDYH3 Y2 FR PRI HQ F LIRMW H ULRQB HQ W H
GIWBWLQFEPNODRW IG Ui VIWHE BORXE RD P HF SDEIR SWHR\HF W R

HWBLVSRQLER®LEIDEG \ KDFLHHGRUBQERDIJFRUUHVBORQGHQ

*3,2 \*3,2 UHVSHFWLYDPHQWH



3V3 power «

GPIO 2 (SDA) o
GPIO 3 (SCL) o
GPIO 4 (GPCLKD) o——————

Ground «

GPIO1T o
GPIO 2T ©
GPIO 22 o

3V3 power o

GPIO 10 (MOSI) =
GPIO 9 (MISO) o
GPIO 11 (SCLK) o

Ground o

GPIO 0 (ID_SD)

GPIOS =

GPIO 6 o

GPIO 13 (PWM1) o
GPIO 19 (PCM_FS) =

2

GPIO 26 «

Ground

5V power

o 5V power

o Ground

< GPIO 14 (TXD)

o GPIO 15 (RXD)

o GPIO 18 (PCM_CLK)
< Ground

GPIO 23

o GPIO 24
= Ground

GPIO 25

> GPIO 8 (CED)

o GPIO 7 (CE1)

= GPIO 1 (ID_SC)

© Ground

o GPI0 12 (PWMD)
o Ground

= GPID16

GPIO 20 (PCM_DIN)

o GPI0 21 (PCM_DOUT)

,OXVWUDFLYQ

IDFRQH[GHQRDA3,2 GHPyG X PRQ WB®REH P iRy G X O/RYXHEHD

FRQWLQXDFLYQ

,OXVWUDFLYQ

'LDJUDPD GH SLQHYV *3,2

'LDJUDPD GH FRQH[LRQHV GH *3,:




oyaP/7(: ,),

/D FRQH[DYL@® W HW\RAWS R Q WHRS R U VDD @F R Q M XHOJAARG H P
I7( * :,),HX@LVSRYTXRKLQYRLRRARR X WMWHX Q F Hy@V WH\QRH V
~ QL F D PAHROQMHD\WRIHW L | pMLLGFVR MULQIHRAB H U PRLR\PEK Q L ADAML@ (PEULFD
HQWOQBR\Q VHEBIRP SOH P H QW 0 BLY QR S XVHE/ X\VARH W H UTPXUMHD U
UH T X LSHOUIH/QD PRRUPUEEMDHIK D Q R\ X H GFIRQ RO U D F W HY LVAB VF D V
H QW RSUFHHWLHH\VBRD EL HG@ B R/ H Q G X KDADL ® LR D LHIBX QWENF XD G R V
S D WD FHRV LE®LHJ L J L B HOH IGEHENO®A IR S W RUW L & QIDHE) , FRIQO
IL@ HDF L GUBARIDH F WRFiPODBNS HU P IHWBMH S RFR Q H NLy@H T X HU L U
LQVWDODFLRQHY GH UHG R VLPLODUHV PiV DOOi GH OR HV

N

IF|-XXXX

4G T BIEL IR

WIFIE 5 46G-

[12s]
W
W

,OXVWUDFLYQ 7( *OyGHRB)

SUHFLV IHREROMHRO HF FER Q D 1B WSIRBDGHALD QORGP R HWXQ
HQUXWDGRU LQDOIPEULFR *\ SURFHVDGRU GH UHG 0,36

$ FRQW L QHD B HWQDIDW R@HD YA\D U D F W Y D/OWEERIVW H HEDV\O R
SURSXHVWD



3$5E0(752 9$/25
THQVLYQ GH DOLPHQWDFL 9
&RUULHQWH GH DOLPHQV $

$QWHQD

, QWHJUDGD LJL LQWHJ

&REHUWXUD)GH UHG

0

&DQWLGDG GH 8VXDULRYV

$GPLWH KDVWD

9HORFLGDG Pi[LPD GH VX

OESYV

'LPHQVLRQHYV

FP; FP; FP




6HOR A/

, QURGXHHYQ

&REO.G IR GMHUGLOJ XSARYi P HFRURW VS ROIGQWQRWRE PR
HVSHFtILFRVY GHO HTXLSR VH LQFRUSRUDQ VHQVRUHV TXH \

&RPRXIRHQFLRIDWGIRU L ®WPIDOGBHL RGH Q VRXHHQ/F R LHSRARDV RW L S R
IXHUWR® QLHQBRHQIRY RARYDUIiPHWURNQHFHV LWDEBD R
VHOHFFLRIQQORM\R S H U P LWIRHU D (DX GDR W RB\W RYRTX ¥ H D
FRPSD W IDEEQ HIW/WRD EFIRV@DLWYW WER@IRVYXUD BUR QIR VS QW WQ W R V
SURWRFRORY GH FRPXQLFDFLYQ

+ DUZ DLHHLP SOP HOEAYQ

(QH V AIHS t W IE®IRV D O B/IHIO YRYXUHQF R IHSSRIRDVBR WL S RGP @ W H
WDPEWHQHVH QWO VURIMAR Q VL Q RPPUDE H F XPBEBRDP SOHPHQWDFLY
HXQYHUVLQ®KE RWS8WH \BIRG M DISE R Q V LTHHBR Q M IQRWRH Q WD G R
H® OURWRWR S BHFSWRR SHQIRAIDERU X HEHDVO LYPIQNR B B WR U
S UH F MHUY®ER VD G H F XMXGARLVBI Q] QBH U \PLi YIF H U BO@ R G HIO@D O
HVWR LQVXPLUtD FRVWRY PD\RUHV TXH QR VH SXGLHURQ FF

6HORUJ' +7

(OPRGH®R FRUUHVERQEGERW AR VI\DRGIH W HORRVWKP Bl G D G
UHODWDMLP SHDP®XHIBWBHBQERHGLKEMWRPHGBHG HW L YID
FRRPDIHGH UWGRIU \ GAVHP SHURQYEHBIRD f & RQ@DIHQH UURU
GHf&/HIJGRFOHMDPBULBHQWE QI RGABQLYHUVID®B S~EDAHD
XWLGOGDMBRYR\OWLPBYRVE&U X I XDOMK@GHURPHGIM RP SHDRQWRHO D

f&H @ PROQM@RUANV W&H @ PR QIDW O i GWWHIP S H UPD QY XREBY f &

Pi[LPBW f &HVORR QY HUMWHQ VRAR IS R GURB O H PHHi QDANOERID D

YHU\SLYRWRBWLORLSDEREQHHQGM/ HP S H UTTHA B WIBWRIDG LFLRQH V
UHDOHYV

( QS U X HEHDD/O LF| RB\DWHHQ VIR ¥ H @IS Q HYFD D IUD FIRFOQ\HEQXXYM FW XU D V
SULQFLSDOPHQWH HQ WHPSHUDWXUD



,OXVWUDFLYQ 6HQVRU GH WHPSHUDWXUD \ KXF

$ FROQWLQXDFLYQ VH SUHVHQWDQ ODV SULQFLSDOHYV FDUDF
LOQFRUSRUDGR DO SURWRWLSR

3P5E0(752 9%/25
7THQVLYQ GH HQWUDG 9D 9
&RUULHQWH GH HQW P$
6HXxDO GH VDOLGD 'LIJLWDO
5DQJR GH WHPSHUDW f& D f&
5DQJR GH +XPHGDG D
BURWRFROR GH FRPX BDUWLFXODHY '+7

&RPRIPHQFLRIDDEBULRUOPBRAVHDE BIMRHHQY RIW DG HF $DE R
ODNKW H P S H UTDAM MSURIBMO O EDFCHUGH @ U X J XDRHV WR X WM E L HHQ@®I O
SURWRWXSR KDRE B ®DS X HEBDNH VIDRA®NQ WU H @ D \GH
LPSOHPH QW B F/IHUXE VWS REEEF RGHOR TXWISDDYOHWDOODU
FRQWLQXDFLYQ



6HORU' +7
(OVHQWHRU VIELHQ® U UH VIBR@EHU VALY R R U P EVF R V WGRHVD
PRGH®R FRPSDAR®N\MB LYV PRIRW RBHRIORRX Q L FSROWOD YW R
LQWHJWDIBFLR @ R WUWERQ FYIO@IMH F HVEPRG L | L F DLFRLSRROUHWAHEDQ W H V
6RIWZDUH QL +DUGZDUH

,OXVWUDFLYQ 6HQVRU '+7
$0JXQDV GH VXV FDUDFWHUtVWLFDV SULQFLSDOHV VH H[SR

3$5E0(752 9%/25
7HQVLYQ GH HQWUDG 9D 9
&RUULHQWH GH HQW P$
6HxDO GH VDOLGD 'LJLWDO
5DQJR GH WHPSHUDW f& D f&
5DQJR GH +XPHGDG D
BURWRFROR GH FRPX BDUWLFXODHY '+7




6HQRUO 38
(VWH Q¥ROQWXEQHRVERISHRARBOXMISXHBHGYHORFLGDG
DQJXOMOWFHOHUGAHWMERODX WIS X H PHGQBR P SR QHOWEIGH
OD DFHOHUDFLYQ

JR\D FHOH U y FOHYNHWRM PHIQEVE 6 0 L F U&RH FOMHWFR D GBI\ ¥ IVGITPAH
G MR U R/ P LOXOYWL V WGHPDV D U ISR BRWMIQDFHOHURWBLYRVFRSLRYV
WDPELpPQ XWLOL]DQ HO PLVPR VLVWHPD SDUD PHGLU OD YH

(QHVWHRWR® HSN KW L DR PRp W REGFRH J X US G DI Y HRIGMXUD U LR
F X D (8GR WHHROEG®M BIHK t FXFVR Q G HQRWL \Q\DHE RW HSFRVIL @ R B W R V
GH YROFDGXUD

,OXVWUDFLYQ *LURVFRSLR \ DFHOHUYPHWUR |

$ FRQW L QWD B H yODDW BRI BA\D U D F W MU tF/QMIFII\SIDAMWY H J U D U O R
HQ HVWD SURSXHVWD



3$5E0(752 9$/25
7HQVLRQ GH DOLPHQWDF 9D 9
6DOLGD GH GDWRYV ELWV
*DPD GH JLUR f Vv
5DQJR GH DFHOHUDFLYQ a a a a J
3URWRFROR GH FRPXQLF &

O RX®*36*<*36 09

(OPYyGX®8®B *< *36 09 YLHPRIGQPYGXOGR/HWLRI(2 0
LQFRUS@NB520 FRORQILJIX GHFE YQFDQ W HIQWI P IBF® R \X Q
SURY HHBGRREMWUHF QRO RIHANERVLFLR QPP HBRHUR DER RPRWUL]
LQGXVWULDO \ GH FRQVXPR

(VW G X*GRBIXHQFR U TRIWEVIDR S ¥HRQNVD G W ¥ B Q 8 R V8 HCR@G\DLGS H U y
LP SR U W@RONKHBUD P G X*BRPiIVDFFHVHE@®HV FDEHR FRUBRIUD Q

8 %RXQDE UL FDXGWH EIDEUPFOX FROLQBYSUHFLAMRQPHUYDQGR
FDUDFWHUX\DWHXMWF LR Q DRV WRWRLBIE/RODR) FRU S RAMOG LY Q
VHQVRU *36 GH SUHFLVLYQ VLQ UHTXHULU PRGLILFDFLRQHYV

,OXVWUDFLYQ OYTOXOR *36 *<



6 LE L HH@D E U L BDBQUANRIVADRIY B VW@ X D QW/HRU H F IGHLY WG XORH JR
GHKDEHWHD O IS|D)GHREBD MOV WT R H XPFH G L F LVRIQHQEU® GAHR UUR U
DSUR[LBBIGPRO B U L Q FELHS\DYCH QWWORVKID Q/GHRH SQ IV H F W XYWIDO R U H V
YDUtDQ PDQWHQLPQGRVH HQ ORV P PHQFLRQDGRV DQWHL

$0IXQDV GH VXV SULQFLSDOHYVY FDUDFWHUtVWLFDV WpFQLF

335E0(752 9%/25
7THQVLYQ GH HQWUDGD 9D 9
5HFHSWRU 8EOR[ 1(2 O
$QWHQD (IWHUQD FHUIPLF
9HORFLGDG GH FRPXQLFQ ESV
BURWRFROR GH FRPXQLF 3XHUWR VHULH




' [DJWDP DGHFRQH IRH/GOSLRMASR

$ FRQWLQXDFLYQ VH GHWDOOD ODV FRQHFFLRQHYV GHO FRQ

PULL-DOWN salida USB

HW 384 MODULO GPS
-3 vss GND [-—— 2 GND
-4 GND vCg R. PI. PIN 10 4 TX
R. PI. PIN 8 ——3( RX
¢ VCC
GY-GPSeMV2
GIROSCOPIO Y ACELEROMETRO

¢ % \Vole

® 3 GND

R. Pl. PIN 5 SCL

R. PI. PIN 3 ‘5‘ SDA

-2/ XDA

7 XCL

3l ADO

SINT
10k MPUB050

[,W\/—I SENSOR HUMEDAD Y TEMPERATURA
% Ve
R. PI. PIN 22 o 2 DATA
4 GND
DHT11
,OXVWUDFLYQ 'LDJUDPD GH FLUFXLWR LQWHUFR

/RWHQ VR B ¥ X HBDRWUHDRIY B IG\RFSR QGWRO L P H Q W® FG X@ R
FDSOWXPLQLYWKDWS® BWREUHGLPHSD/MEBRQ EBRR LEWR V
VHQVROMWG X®OR  VH QFXHQROGIDARI& %W ODOLPHQIMDFLYQ
VHQVRMBYSHRRH G GRD DB\ V & 1B V V& D EGH V WIDXAEDHUE D EHUEHY & 1 D
FRQH[B§® HVWRHG LV HXPRE@DLQDOGEMN®HKYOSRVLEDQER
DOLPHQWDFLYQ GH OD FiPDUD FXDQGR HO SURWRWLSR HVW

$ FRQW L QWXHp K IH\W®@/E O DLFDV W B Q0S3LR W R R/QY RROFRWH Q VR H A V
PYGXOR GH DOLPHQWDFLYQ



,OXVWUDFLYQ ,PDJHQ GH LQWHUFRQH[LYQ GH



&i PDOWD

, QURGXHHYQ

'‘DGRDPHFHVANMYDOGQVYPCM@U HRPER®HOHPFQRIQPEDSD]
G N HSWRJUDPDMOWHAWQ/RGHRYD UiP HFRORVQGIHR QW HPBIDORFLGD G
GH OD UHG D OD TXH VH HQFXHQWUD FRQHFWDGD \ VH GLVS

+ DUZ DLHHLIP SGP HQAMHYQ

(Q HVWB St WXHG R W D CORVR RS R Q KEGIMVIHWG 2DW HO LY DOIR V
LPSOHPHQWDFLYQ GHO FRQMXQWR HQ HO SURWRWLSR

(63 &$0

(VX PyGXDRR JUDPOEOQHY N HXQBDEFPO G LGHRR QHEHQD
WDUSHWDP ELLQ BR USYRAMOERVR Q H F WiLY)G B G X H WRRRRBAKKE K D
IDFLOGB/MH®G D S\WDGHDL Y H U @ HBEDWL FD FY RRWGK OEDUDFWHUL]D
WDPELpPQ SRU VX EDMR FRVWR \ EDMR FRQVXPR GH HQHU

(OPYyGXWWRHOHFFSRGIN@MR S XSHMWB LS B RBXNQWBFW HXEWRNLFDV
KDFW®WD FRRPS VR RBD®HQ D OTUGDHEX V IPIE H FH \8 U R J U DAPFDAER
OHQJBENWIE XERR G X DDV HK DV H QR SRU W X G VG D ISEDN DA N W U R
SURFHVR GH IRUPDFLYQ SURIHVLRQDO

$G HP HAG HH V H QIFR. DROU WDEREQ B F W:LIY)IGGHDEAIDAR MHHV SAX B D V
FiPDUDMXBL F HED X J DWHIN D @RIWGHFOT X LISRE R Q V HEG®I H U |

X E L FDVGDD L H QFo® GVBTH M & XIQ W/ L VS\VIDLSIH U P DWIVIX DRIRBRU H F W D
GLULJLELOLGDG

6X\EHQHIIHFRWVSDUPRI®YW FDFD UGBV S R GHEOHH/U F HEFRX H
SURSRUFEBRQDE LGS GR BU WROMKYD Ui P HGNHUIRSMW XWULD QVEeHV LY Q
YLGHR



,OXVWUDFLYQ (63 &$0

$ FRQWLQXDFLYQ VH HVSHFLILFDQ ORV SULQFLSDOHV GHWD
FRQVLGHUDFLYQ SDUD OD VHOHFFLYQ GH HVWH FRPSRQHQW

335E0(7526 9%/25
&RQHFWLYLGDG L)L EJQ %OXHWRRW
&RQH[LRQHYV 8$5 63, & \3:0 7LHQH SL

*3,2
OHPRULD .% GH 65%$0 0% GH 386
VORW SDUD WDUMHWD
&iPDUD 6RSRUWD FiPDUDV 29

(VWG V S R \BIUW VHRMVBHK R W R WT SIRK E K DR UGN U X HEBPR QGLFLRQH YV
VHPHMDQWVIOL FDRBRPOOL G N HIUM X VAR QFK L S 5 DR Bl DMUHDRO H
UREXNV@WBEULDFH@®QHFGREDQBDPSUHYGEMVRRW[ZPOELHPW i
FRQILJ D@DV RQ L BRI WHIDEDM X VBCORM A X H U LE B/A.YW®IEPIDO L G D G

\ WD P IBXRP D JH)XQN HF D S WXADDGE D SWDGRH & V X DIXHRERQWHEOD U


https://www.hwlibre.com/i2c-arduino/
https://www.hwlibre.com/pwm/

Y HKtFRRORJHF WHRH- @@ S RQW B O R FAL6 BYGS O D | D A IGHH@WEXRA H
JHQHUD HQ OD WUDQVPLVLYQ GHO YtGHR

'XUDG®IWHU LR B X HEP X GCRH W H URXIHED RD UQF R U SRN\DVBHE X O R
GH IiIEULFD WHQtD XQ iQJXOR GH YLVLYQ PX\ UHGXFLGR SRU

0 yGX®RGHH PDWD2 9 ;G IR

OYyGXOPR GHO3SDYU®3S &$WGH SLQHQYIXGRLYVGHD
JUDGRYV

,OXVWUDFLYQ 29 GH f

&REAVRPYWHE XVOHR RIRMYMRHIDDUXOGRLVID@QHRKGMEDERWHWRUPLWH
PD\RWJUGMRDVHQOVRMBHUPYLNER BRD\RAWO D UQ BIX® W RAH)XUH
VLUYHQ GH UHIHUHQFLD SDUD KDFHU PHGLFLRQHYV



$ AMDCRH/

, QURGXHHYQ

'DGRXBBI[LPPRUUINEWHEWR S R UFERQXEDHRR Q WHIBRON H
FD\ORBODSADRJUDPDESOBHWRQ P$\ WHQRLY®BGHI VHIHTXGHLY
X @ RP SR QGHOMUHG Z Wi DERMAY W H U PSISH. D KSHREY LTEXHHS X H G D Q
FRQWURODU D SDUWLU GH VHXDOHV GH EDMD WHQVLYQ \ SR

, P SOP HQEAYQ GHKDUZ DWH

$ FRQW L QUWD[SLYIFDHIO H BB L Y. DB O @GR R W R @I MV S\RH
PYGX@MPEVBHOHFFKR QB ADAHHF XDIERD SODWDGRPPIRUH V
GLPHQVLRQHYV

3XHOM+ /
(OGULSKHOWH 1 HHOyG XPiRX W L OS PDBIDRY HAVROAR & 16\

KDVWPSHUDRK/LS 1 LQWH U @ERPHERBEHH QAWWFHIRWP S OHVERIWV PLWHQ
FRQWURODU PRWRUHV '& R XQ PRWRU SDVR D SDVR ELSRQC

(VWPH G X ®RU PRRVHW H & @ Q W I0@R1 O R FG.I DIERO RAR W RRUHHAL D Q W H
V H x DTOKHANE H Q HRURDEP L F U R F R Q3DW/SE BIG RAF R Q \G BRD \G HG BR

V i H D © HI®L BRWLHSD/E D ®R WR B R W HRHFILWRS X HGHJ XOFWUH Q G R
XVR GH PRGXODFLYQ SRU DQFKR GH SXOVR 3:0

(VWGU LD B QI H XQDIERX 0D G R UH Q B D GRD O L P HOB\D DY BIIGHDO
/1 HVWHJIXODSRUS\W L OW|DDEH QI X P JBWH J X ODRXRIW LOL]D GR
H @ V VDNARH Q LHH® G HR@ WHDV RWHG XHDIRX \S U R S BQIUK V W ISRRIWGIR

PD\RU SRWHQFLD HQ FDVR GH XQD LPSOHPHQWDFLYQ UHDO



,OXVWUDFLYQ 'ULYHU / 1

$ FRQWLQXDFLYQ VH HQOLVWDQ DOJXQRV GH ORV GDWRYV T>
SURWRWLSR

335E0(752 9%/25

9ROWDMH OyJLFR 9

&DQDOHV '&

&RUULHQWH SRU FDQDO $

9ROWDMH GH RSHUDFLYQ 9 9

SRWHQFLD Pi[LPD

6HIXULGDG SURWHFFLYQ FRQWUD H§

(O FRPSRQHQWH DQWHULRU IXH GLPHQVLRQDGR GHELGR D
ILQDOLGDG GH SRGHU UHDOL]DU SUXHEDV WHQLHQGR HQ F>
FRQVLGHUDURQ SRVLEOHVY GH PDQHMDU HQ HVWH SUR\HFWI



&KDUVARQRUXIDV

'HELG®A®DHFH\AK B B LU B METAO L V WFHURHB G H U $WHR \ VFHW R
DG T XX QNLGF K DFRRU X GIB/L P H Q VLRR@XFVEEEYD W [LIQ BRImSRWU D
PRWRUHV GH FRUULHQWH FRQWLQXD \ VX HVWUXFWXUD YLH

,OXVWUDFLYQ SODWDIRUPD PRWUL] FRQ RU
/IDV SULQFLSDOHYVY FDUDFWHUtVWLFDV GH pVWD SODWDIRUP

335E0(7526 9%/25
7THQVLYQ GH WUDEDMR GH 9 9
&RUULHQWH QRPLQDO P$
'LPHQVLRQHYV ; ; PP




7 DQUMRU7 , 3
(O SURW FAXHERRIG L R GRIW HX HQ H F H VY. WIDRW L Y DS ©
PLFURFRQWURODGRU FXDQGR HO XVXDULR UHTXLHUD PDUF

&RQ@VWDBYDOMKEB 6 DO Y XIQMUD QV IBVWIBUGD U O L QUWHRIQ@ QVLVWRU
DFW~D FRPR XQ GULYHU GH SRGHU HQWUH HO PLFURFRQWU

,OXVWUDRLQVTLNBWRU

$ FRQW L QUWDX¥H YRGS DD J UD® PR Q H [ LIRHOIHO/LYD ODR'SOHPHQWDF Ly |
GHO WUDGVLVWRU

,OXVWUDFLYQ 'LDJUDPD GH FLUFXLWR OiVHU O]



$ FRQWLQXDFLYQ VH PXHVWUD XQD LPDJHQ GHO FLUFXLWR

,OXVWUDFLYQ ,PDJHQ GH FLUFXLWR OiVHU OHC(

$FROQWLQXGHRWIDEDPBBREMNWHDQNR V&M RAL R @ RWHAH
DFWLYD

3$35E0(752 9%$/25
9RO VI B M H 9
9RO V¥ B M H 9
9RO VI B M H 9
&RUULHQWH GH FROHFWHR $




' IRBROWU

&RPRHPHQFLRQWHULRDPSQMRH GWIFILY DEHRRPXWDFLYQ
FRW UDQ¥,3V WRWS ROUDQ HF H\ABHWGY B O RMXH[LIJMORUULHQWH
GH OD SRVLEOH VXPLQLVWUDGD SRU XQ *3,2 GHO PyGXOR G

IRV GLRGRV OiVHU XWLOL]DGRVY HQ HO SURWRWLSR VRQ GH
ORV PiV HFRQYPLFRV H[LVWHQWHY HQ HO PHUFDGR SHUR FF
DMXVWDU HO IRFR GH KD]

IXHJR GH KDEHU UHDOL]DGR YDULDV SUXHEDV VH FRQVLGH!
QHFHVDULRY VX HVSHFWUR GH HPLVLYQ VH HQFXHQWUD G&F
FiPDUD \ SRU HQGH VH SXHGH REVHUYDU FODUDPHQWH HQ (

,OXVWUDFLYQ 'LRGR OiVHU
$ FRQWLQXDFLYQ VH SDVDQ D GHWDOODU DOJXQRV DVSHFW

335E0(7526 9%/25

THQVLRQ GH DOLPHQWDF| 9

IRQIJLWXG GH RQGD QP 5RMR

SRWHQFLD P:




,OXVWUDFLYQ ,PDIHQ GHVSOLHJXH GH FRPSRQH(



& RP XQFDAYQ

7HFQRBILD GHARP XQFDAYQ

3 IRV CGHHRP XQHHYQHP SBDERV

(QHVRADHS tW KGR D U VR €AW R W RGARRFOFRRXAQ L PONFILLY I8 R V
VHQVRUHV \ DFWXDGRUHV ODV UD]JRQHV \ ILQHV GH VX HOH

- XMLFCAY Q

/IDSRVLELOHDGDS WDDWHF HV LGHOVKDWHER Q V LG X R W R
LPSRUWOQIYWBR S X6 MWEDNQ L EHEURFGMR Y HV WY BGBAHYWXKH Fy
X QWR O XFRAY WDV D FW IS B G/DWDH Q GM-LF H V LGIDGHRXQ B BD
FDG QR G XE YBRKD XALE L @D O 190 OFPRIAVQE W HG L FAE QVLGD G
G 5 DV WX 8O IVADOEM\Q D GLHQUN Bl @\DLPYSI0 H P H WAL Q X B XHAS H
DW H @GN SUHH GFLRROW D G KIS Q W AL RI@B YR W U L' BIR GTHK M H
LQLA@BUHD By BUR S X/HWV XD X H ® WEXHOWRNV UDER®YLGHUDQGR
T X 8D GD VW \QXDRABBMV WRRIG L0 O FRICHF H WIDV@UEE DVER VH U H QW H V
FRVDXH® OHFWW YO GKIMHPRWYR B AW D P FLRQ@W 8@ DWW D PRWPLDLF H V
GH GLVWLIDVGXW BI) RHRDUDFWHUtVWLFDV SDUD GLIHUHQWHV

/D SUR S XIHYPRLJS-RUWD LVSHEHAR ¥ HXYH UNRHDO H F F LR 9 Q@ IGHRFGR Q W D
FDUDFWHXKWWHBBMHSULQFLSBRORGWEH U L 8 HEIQRARV¥ MW R
FRQVLGEHGBEBRRBRVWRRQYPLEBILPHQVIEROBMYRARPSRQHQWHYV
SDWDHOHFFDPE LY@ HFHVGWRMHEPY LG HDFRDLE LG GDSWDUVH

LP S O HPHIQQWRRSU/R W RFR\U B G P M OYRVGW R § F ONHVGR/ RXUWMHIVH Q H Q
XQ SURWRFROR SURSLR GH FRPXQLFDFLYQ



6HORU' +7

, QURGXFHYQ
5HVSRQ ®OHHFRI VAP GURKPHG VG PSHDB BWXHDBWH. O L]D
HOHQWRU (VWHR G HSOHRJ PRMGH W VGARS/D Ui P HHMU@® Y YRI Q VR X
UDQGRWN U D BEMDVIRQRH P S H UFIRW R QX P H G/BBG D SMOIDBR QGLFLRQHYV
QRUPDOHV HQ HO WHUULWRULR XUXJXD\R
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/THUFHU E\WH GDWRV LOQWHJIUDGRYV &@HONHRSE H UIDWX\U-
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HVWIHEDO RXEDD XO® OXMH RO RBMNQVYRWHH Q X RWUBE6LDR W BFHR OR
FRPXQLFDRLB®WRTXH HQHF H V. R@RR ¥ D E CSDWHR QH F\W DU OR
PLFURFRQWURODGRU



SIRRRR, &

(G038 VLHPBEPWRPHRYFODHARF UR F R Q MROQFENDJE-RM\
6&/FRQHFI@®ER & (VVEH RWRBHAREGARNHIKPADAUDB LV S R VHWWFIOYTRAR V
VRODPHQWH FRQ HVDV GRV OtQHDV FRQ YHORFLGDGHV GH
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YDORUHV TXH YD GH D HV GHFLU TXH XWLOL]D ELWYV

,OXVWUDFLYQ (QYtR GH GDWRYV *36 SRU VHL

/R\GDWRWW HF LE QPWHE X'BRV L J ¥ RWREFRORLIGBYWLRQDO
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GDWRG&/8QIEHI O ®DWi VXV DBGRQDAH QW HBBI0ENO DFK D OVHL QB Q
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UHSUHVHQWD OD KRUD *07
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UHSUHVHQWD OD ORQJLWXG f .
1UHSUHVHQWD HO 1RUWH
UHSUHVHQWD OD ODWLWXG f .
UHSUHVHQWD HO 2HVWH
UHSUHVHQWD OD YHORFLGDG GH QXGRYV
UHSUHVHQWD OD RULHQWDFLYQ HQ JUDGRYV
UHSUHVHQWD ®DRMWRDGHOGH
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HQYLDGD

" 6ULQDORFDSKRWHRQYREGLEZQ@WBDQIRUP BRYBD SWHXU D
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& OFXORV GH DQFKR GH EDQGD XWLOL]DGR SRU HO VWUHDP
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X V X DRILARE UDSL G D PIH)QWUHB H@HPR Y L P LA WIRKBI OHU YV B RID
VDWXUDGR SRU UHFLELU PXFKD LQIRUPDFLYQ HQ SRFR WLH
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HVWEWLRERQVLGH® R B R QMWRU HD®R | W ZDLPH WDEIERWE &8 D G
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Y H K t FLXQ@IRF F FS\RIHEBOVHX DIUGLIRV W B QEFLLHBGS U R Y HGIKE @ W HXUAMLHOAL ] D G R
$QWHHIDIQ H[RE H F XDMRE H DWW X BIBOY H U UG BRXUIDEDL QSIWVi FWLFRV
DOJXQRV GLVSRVLWLYRYV QR ORJUDQ REWHQHU EXHQD UHFF

/DWROXFDROSBINR E CSEMIB/HAE V W 6 G URV IGHS PRIJ®R Q\GHHX L H U H

FR O RF®K t FSXODURBI D CBLU B HE W R Q H F WALHYY. BO&DWL D RQ R2 W U D
VROXBXHBHWGDPEGRRYGXGRERP XQLFDFRERGERW H@IDR U
UHFHSIEERS$QH P H S RKINQHFRS@\R 16 GPIDV ROUO F DRUAHF H STAKRAULHDVE DM D Q
FRYDUERFSDWBOH | BRIEOMWD BR O XFHY® V i F \U X OOGHE HRHGO

X VRX 8 F X L {EWDRS O L HHQWEHX QGWRF F HDY @ W H UNIRDW F® Q WXL H Q H
HVWOWSPRS XHWXVDL PHWD iPHG LGSIBD SDF LGB G M S O D ] BAHLOH Q W R
YHKtFXOR

2W B E L O'X@IOXGH 8/H GIBUU R G XIMWKRY FOL P D@ Bl V S O HPRIYEBR
GHOLPISRDGDRERBRSRBBEW\HURKRPRVL HRUEIY RU WHWIREY WiBPXORV
HVWR VH OH SXHGH VXPDU FXUVRV GH UtR FDUUHWHUDV R

/IDVROXPBIHAMQSDREOHRAMVVFRP S O\HHI@® O J X DRWEXHSHHVHQWDU
VLPSOH®HBWHEK R RIK\D O PGIMGNRHD L JG EBUAR \ HRAX R B W LIOQ F H
FDPSR DELHUWR TXH QR SUHVHQWD HVWH WLSR GH REVWIF



7 LDEDNR D I’XXMUUR GHCBLRRAER

3D P>\ RAL D E L G HBQIRG ARSI SHIQ M B U HKOWH J X © GRWRXH. S R
LQYRPORBIU HV X SXTHVEAXRI G R J ¥ QGH V D ULPU RSOUGRLPPRP R G HO R
ILQ BV WE&Y RO XFQBO bW DPRWEH] D\ RIR UMRHG U L YIHAHF XD G R V
VHIXUDREQWEE D W H QI®NS H GGMIHVOAGHPRQ \8 D BB X P L QGWW U R
HQHD

$GHPGM VERH GFPHY R DIDUXE@HR R P SR Q KW WHLS| RRB/R G M\H M R U
UHQGLPRHBQWQD MRIHMRRWHHWX O WRIVSWBRIMQ F IFOIPEHMXW F SR G UtD Q
UHD GO B E M RUD VW L FDIPHHERNOHS FE-D. WRAMVG D B RQD X VW LK FLY Q
ORV VHQVRUHYV LQVWDODGRY DFWXDOPHQWH SRU XQRV GH

(OSURWRWHERP SO H P HEQSDUNRD Q/HDWRHVOHP H@WRG DSRUWD U
LQIRUPDFSRQY VORGMN T @ RG XPIRSG P R Q L WIREW\DE & B OG H

O DBD W H'BitB VWD Q HAHDR G b MDN D B/AHHFIHNUANGIHP DOP H G L SQWH O H V
VRO DIWHKQFLRGRQUGRFWBRBOAWEN Y LW X B R H QW M FR
HQFXHQWUD

3D WPIH GQ B D3OG HD DD W HUB DX YA & W L XIGPIp W RG.R STOHH Q Y R OOCF U H
GLYLOMHQVXKEFERQ Y HURUGILARD BV D ®OPIL R U P D © DYAQPOLDF D
5DV SEBLBQP y G X\DLRP SMHIYW D UKB R H T XX BIDGV W DFOFOFFS. G M D
HOL$ > @XBRJJIHGHUROWRBRMHLSRWHQBIUD QVE KMILVPR U
5DVSEHUU\ 3L HV PHGLDQWH HO SURWRFROR , &

ZWUIHOHPHQWR XHERQVLGBYHBXYMHIRDSOHPMNM@PWME D Q IRRRR
VHUYRPRRROGUBIRSyWVHPRROBIPDUDWEVHQGYDWI IQUWAMBVHFAMA Y D V
OXJDU

&REOLGKWRJIPBRIXUD E GOED Q&R DW WURRG L IV RBWUDFWHUtVWLI
VISR GDID HXI@E W X PREW USROUFA R U R F R Q @/HE R WBRIE R UPHRQYR U
FRQV ¥R BQ LIPOY F IGHDH V S RIPGIPY B 6/0H YOX V X DSR.RH (DY KR U
PHQVDMH \ GH HVWD PDQHUD HO PLFUR DFWLYDU XQ UHOp

6 HS X H GUHH® CPIH M BAUDKIW 2 X8 HYQD WRU H IDBRR M K R R H Y HQ
HOHQHU®UVWEKWHBQ RDY FOXQMBD \GHG DWRWXDWIHIRUPDFLYQ



UHOHRE QW BM\EDSF L FQRHWP SOHP HB® 8 UR @/ B RAIRSQRY L TXH D U
DJUHBROSOHGBHKE RS UR G XFVAMRG Y HIP SO HP HRRWQBG R D SHy Q

E D VGG D VWRIG L BQWKIWR Q U KEDV H U H D O DI@VE R U L R GIRHUD/DH F X U V R
GH OD FDUUHUD

2W WP SOHPH GWIRA WAV MOH G HRLR Q W H 6UCHEDGE R Q\GHH Q F X HHIOW U D
YHKtFSDBRYWRE HBHOLP BWQW@&R R UG HQ 6 ©DW LOWRQGE ISWX G
GHWHUWPERDWIRQRO LHD @R/ L P FRHP S UR PBR V L RIEMH@HD®D

O HF \G KRG X'GBR V i Q F X HEHVQ®BER O t JRRIGFO L E WHIMDKFRRD VIR Q
> @QPHEHW H U N ISXOHGRHD L] B BIMQIRVOGHARD FHADL YABFONV SR U D
HYLWDU TXH FLUFXOH HQ OXJDUHV SHOLJURVRYV

( VFDDELDEDG GHOBWR HAR

'"HELGRE M HMWKIIAYIRHY B/WHR \ HFASVRRGHHRIQ W DRIODNR Q@ HIKDF X O R
QR WULSXODGR HQ HO FDPSR VX HVFDODELOLGDG SXHGH C

(OSUR\HHFWARULH @QWDBRR G X RS 9@ WD FRRUPDNVEH W L CPLRFRWRU HV
HOpFWRPRRY¥DQGWPWRR S XOROQPQ YH QHHHESRGPRLLILSEDUVH
FRQWURODU GH IRUPD VLPLODU RWUR WLSR GH YHKtFXORYV

(VWDRP S O IPIXUFtHPRDO D QG SOLFDGEHE DERARRNP® RWIER PE X WMILY Q
ELHQ UHTXHDUURRPEKNIWLEOH DXPHQWDUtD VXV FDSDFLGDG

'"HHVWRL F HFMSOLDP DE VORBR V L E L GLGR QHMHGHIUS OL FD G R
SRG B OOVEN HUQBH U U D FFIREQDW@ HR E V H U WDIHQ DGO DWDIRUPD
FRQW UFQAN®DQPX VA 8 X H GMY WIXDERXP L J D FLIRAGAGHF O X VR
HTXLS®W U DKW EHU P WD @M BAHS R G URS O H PHRQDRYWDODFLYQ
GWHUYR P R RRAVUHHPESIOHR® R Q \E BRWCD FRARRMUWHWYR © R Q DM I HU D G R U
IUHQRYV

3D UWIR JVEEH VS O D | FRISFUGWIRRP E UWIHSARM DAV WSIRQIHKMIHY
DM X \DWHDP [BHEL VS RVRWPY B X S RV WAHRUDD Q HWAR-OW SHV X Hx R V
P R W RILR-BAL B Q IDWOVHHF IXEQYAH x®@ D GUR F X H @ QAR Q V X FPLIVTE B H
DJUHI®YG XHOARL BRDOU XS B F W X DIGHIRN § F R UHSZR. W DY H RADH x D O
VH GHEHUtD PHPRUL]DU HQ ORV 3PyGXORV SRUWHUD"’



'DGD OD YHUVDWLOLGDG TXH WLHQH HVWH SUR\HFWR VH SF
HQ PXFKRV UXEURV LQFOXVR DMHQRYV D OD LQGXVWULD DJL



* ROUR
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% &0 %RG\ RRQWU ORGXOH
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&38&HQWRHBPBV3WQJ 8QLW
'& 'LWFW KR@WU
)36 JUDPHV 3HU 6HFRQG
*3,2 *HQHUDO 3XUSRWH ,QSXW 2XWSX
*36 *OREDO 3RVLWLRQLQJ 6\WWHP
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.3, QWH URWRF RO

/7( IRQHOP (YROXWLRQ

0(06 OLRUORFOMFEKDQLFDO 6\WWHPYV

06% ORVW 6LJQLILFDQW %LW

0*$3 OLQLVWHULR G UDRXDGW XD \ 3HVFD

0,36 0LRMRFHVVRU ZLWKRXW ,QWBHIHWVRFNHG 3LSHOLQH
10($ 1DWLRQDO HPYBRMRFLDWLRQ

3:0 3XOVBWK ORGXODWLRQ



7&37UDQVPLVVRRGGWRRR\

86%8QLYHUVDO 6HULDO %XV

: L)LLMOHVYV )LGHOLW\



5 HHHQADV

> @ (FRORBIIJXFXOWXUD HQ 8UXJXD\ £+ BULQFLSDOHV FXOV
'LVSRQLEOWWNVE ® HZRZ R RIHWX\D J U IEFRAIDWKOWD GR HO GH DJR?

> @ &DFFLDOL ( &DPPDURWD 0 \95BDYROQB SWUXBXBDADDF L)
MXOLR >2Q0LQH@ 'LVSRQLEOH HQ
KWWSV DXFZZRP X\ DUFKLUYROL §D\EEDKIRQ\D SGI

> @ OLFD6HQVH 37KH VFLHQFH EHKLQG OLFD6HQVH" PDU]JF
KWWSV PLEDVHQVH FRP WKH &RQNXOMWBEBRLGBGOG P LE6HBVHIRW

> @ 3SDVWXUH ,R 3& 'D[ SDVWXUH URERW" VLQ IHFKD >2C
KWWSV SDVWXUH LRARQVXEBODGEERH D IREWR GH

> @ 'DWRVPXQGLDO FRP 3$PDQHFHU \ DWDUGHFHU HQ 8UX
'LVSRQLEWMWEBEY GEAWRVPXQGLDO FRP DPHULFD XUXJXD\ SXH)\
&RQVXOWDGR HO GH DIJRVWR GH

> @ (GX&XO\LPD GHO 8UXJXD\" VLQ IHFKD >2QOLQH@ 'LVSI
KWWSV UZZHGCGX X\ XUXJIXD\ JHRIZRQMXOWBGR)IRKWPGH DJF

> @ 3DOOHWYVSHEGRWRPAWW R REGDVYIN 2 IODVN GRFXPHQWDWLR(
>2Q0LQH@ 'LNS/RPBNVEOHOB@N SDOOHWMWRSQNRNMHYIWGRFRFOHQG
DIJRVWR GH

> @ O6RFNHW LR 3, QWURGXFWLRQ™ KW SNFKDRFEFNHWNO L Q H3
&RQVXOWDGR HO GH DIJRVWR GH

> @ 5HDGWKHGRFV LR 3)ODVN 6RFNHW, 2" VLQ IHFKD >2

KWWSV 1TODVN VRENHWLR&RQVXBWHDGRERHY DLIRVWWROGW HV W

> @UGXLQRLFE 3VLQ IHFKD >2QOLQH@ 'LVSRQLEOH HQ

KWWSVDUGEXLOQR FF UHIHUHQ&RQVX OWDBGRU IHOV ZIGH DIJRV W


https://www.economiauy.net/agricultura/
https://www.auc.com.uy/archivos/situacionVialidadUruguaya2017.pdf
https://micasense.com/the-science-behind-micasense/
https://pasture.io/c-dax-pasture-robot
https://www.datosmundial.com/america/uruguay/puesta-del-sol.php
https://www.rau.edu.uy/uruguay/geografia/Uy_c-info.htm
https://flask.palletsprojects.com/en/2.2.x/
https://socket.io/docs/v4/
https://flask-socketio.readthedocs.io/en/latest/
https://www.arduino.cc/reference/en/libraries/wifi/

> @ 3\WWKRWRUHD®&UGID& EDVHG SDUDOOHOLVP" VLQ IHFK
HEXWWSY GRBV S\WEKROU\RWKERQ¥XQWRGROHO GH DJRVW

> @GDIUXLW FRKPLGTLW\ VHQVLQJ RQ UDVSEHUU\ 3L RU EH
ORJJLQJ" DJRVWR >2Q0LQH@ 'LVSRQLEOH HQ

KWWSV OHDUQ DGDIUXLW FRP GKW KXPLGLW\ VHOVLQJ RQ
HWXRQVXOWDGR HO GH DJRVWR GH

> @ 3VU3,°BWPHD °~ VLQ IHFKD >2QOLQH@ 'LVSRQLEOH H
KWWSV J S\SRMHFW S\Q&PRI@QVXBWDGBH DIJRVWR GH

> @ *LWKXE P UWLMQ 3038 " GLFLHPEUH >2Q0LQH
KWWSV JLWKXE FRP&R QWVWXOM)DOEIRD HROVWR GH

> @ 1JURN FRP 31JURN GRFXPHQWDWLRQ" VLQ IHFKD >
KWWSV QJURMNRBNXGWDBER H® GH DJRVWR

> @ 3\3, 33LLQD °~ VLQ IHFKD >2QOLQH@ 'LVSRQLEOF
KWWSV J S\SRMHFW &R QX0 W IGRD HROVWR GH

> @ 3\3, 33RO\VJRQ° VLQ IHFKD >2QOLQHHER MHV SRR O OIH
&RQVXOWDGR HO GH DJRVWR GH

> @ %O\QN LRSODPOAIRNRPRTRU EXVLQHVVHYVY DQG GHYHORSHEH
'LVSRQLEOWNVEBEY® ERQWXIOWBERD RO WR GH

> @KLQIJV%RDUG 3R SHOP® WRRKWHFH ,RZQ IHFKD >2QOLQH@
KWWSV WKLQBRQVXDWDGR K® GH DJRVWR

> @ &D\HQQH °3:3&D\HQQH IHDWXUHV GHYHORSHU" VLQ I}
KWWSV GHYHORSHUV P\GHYLFHV FRP FD\HQQH IHDWXUHYV

> @ 3DUWLFOH 33$SPDQWRHUR DWHGV,RBYLFH™ VLQ IHFKD
HEXWWSYV SDUWIL&ERQVOEROWD R RMW R &HH

> @ /D\RXWLW B3/D\RXW,W LOQWHUIDFH EXLOGHU IRU &66
>2Q0LQH@ 'LMS/RWBLNE OB HGRQWMXNBIWREE8H DIRVWR GH




> @ *RRJOH '"HYHORSHUV 3*RRJOH ODSV 30DWIRUP" VLQ
KWWSVY GHYHORSHUV JRR &R VREWPDGEHKDIRVWR GH

> @ ,QVWUXFWDEOHV LDPUDIFWHK GG B/X 3D NLYD6F URSWNVLF N
IHFKD >2QOLQH@ 'LVSRQLEOH HQ
KWWSV L@ZWUXFWDEOHV FRPLODKN D0/ 5 XR\Y WA KRR &XOLVE VG R

HO GH DIJRVWR GH

> @HE &RGH 3$YRPSOH -R\6WLFN LQ +70/ &DQYDV DQG YD
GLFLHPEUH >2QO0 L GME@ SV SRIEIFREGHRDIE VEFUHHQ MR\\
&RQVXOWDGR HO GH DJRVWR GH

> @ *BERXEXLW 3$GDIUXLWBWXKRKRQBUHYU\" QRYLHPEUH
'LVSRQLEOMWIBY JLWKXE FRP DGDIUX&RQVXDW DGR B B\QV K RGY
DJRVWR GH

> @ VFKRROV 3&66 WXWRULDO" VLQ IHFKD >2QOLQH@ 'L
KWWSV Z X¥EXRROV FRP FW&RQWXBNDG®EN DIRVWR GH

> @DYHVKDUH 3&XUUHQW SRZIHU IPRRDWRZQGBLQH@ 'LVSRH
KWWSV ZDPYHIVKDUH FRP ZLNL &XUUH@RQ@RIGWB GRQ HOR U B4

GH

> @ OLFURVRIW /HDUQ 37KURWWOLQJ SDWWHUQ" VLQ IHF
KWWSV GREV PLEURVRIW FRP HQ XV DRERKRMVRXOWDGRAFOX U

DJRVWR GH

> @ VFKRROV 3-DYD6FULSW WXWRULDO" VLQ IHFKD >2QC
KWWSV Z XEXRROV FRP MR QWXHBMODGEM DIRVWR GH

> @ 082 .LQ}F*RX GR , VHWBDGUWBWIRK),3DVSEHUU\ 3L"" PDL
>2Q0LQH@ 'LNS/RGCLNEDENHEQIVHRI FRP UDVS E H&RIQ \GX. OWD/NG R W
HO GH DIJRVWR GH

> @ /D\RXWLW 3*ULG 2 &66 *ULGV OD\RXWV PDGH HDV\ ~’
HEXWWSYV JULG &ROQAXWWGBERPIHRYWR GH




> @ 1JURN 3QDURNHEWFXWHURN 'RFXPHQWDWLRQ ™ VLQ It
'LVSROQLEKOMNVIBY QJURN FRP G&RQWXO\WMDERVHDOHGH DJRV\

> @KH 5DVSEHUU\ 3L *XLGH 336HW XS D VWDWLF ,3 DGGUHYV
HEXWWSYV UDVSEHUU\SL JXLGH JLWKXE L R RXQHWXORNUDNG R J H/OH
GH DIJRVWR GH

> @ VFKRROV WXWRULDO" VLQ IHFKD >2QOLQH@ 'LVSRC
KWWSV Z XEXRROV FRP KWEPRQU X EDKMGWB BVIGZIRVWR GH

> @ *LWKXE /E©2*2%33/,6,0 " VLQ IHFKD >2QOLQH@ 'LV
KWWSV JLWKXE FRP 6L@Q\XD@RRYXBWDGE8H DIJRVWR GH

> @ *LWKXE LR 3-R\WWLFN"’ 6LQ IHFKD >2QOLQH@ 'LVS
KWWSV EREERWHFKWRRQYXG®WDGRHVRIRVWR GH



https://ngrok.com/docs/secure-tunnels
https://raspberrypi-guide.github.io/networking/set-up-static-ip-address
https://www.w3schools.com/html/default.asp
https://github.com/Xinyuan-LilyGO/T-SIM7600X
https://bobboteck.github.io/joy/joy.html
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https://es.aliexpress.com/item/1005003340999766.html?spm=a2g0o.productlist.0.0.740d687b4cDFah&algo_pvid=0e2e562d-91e3-44a3-9739-dcef9ae88709&aem_p4p_detail=2022082517172711673850532992500025479508&algo_exp_id=0e2e562d-91e3-44a3-9739-dcef9ae88709-0&pdp_ext_f=%7B%22sku_id%22%3A%2212000025304691221%22%7D&pdp_npi=2%40dis%21UYU%216184.3%216184.3%21%21%21%21%21%402101e9d116614730477271401e1df8%2112000025304691221%21sea&curPageLogUid=rUFnRYM1YGh6&ad_pvid=2022082517172711673850532992500025479508_1
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https://es.aliexpress.com/item/1005003212375424.html?spm=a2g0o.productlist.0.0.560520a3OmdtK4&algo_pvid=65cde760-15f6-47fe-9044-7d6feb3ec99f&aem_p4p_detail=202208251724463052275267083850008780236&algo_exp_id=65cde760-15f6-47fe-9044-7d6feb3ec99f-2&pdp_ext_f=%7B%22sku_id%22%3A%2212000024684504851%22%7D&pdp_npi=2%40dis%21UYU%2144.74%2140.3%21%21%2115.32%21%21%40210318bb16614734860745850ed5e4%2112000024684504851%21sea&curPageLogUid=rUzzv8mHfmUR&ad_pvid=202208251724463052275267083850008780236_3
https://es.aliexpress.com/item/33037061522.html?spm=a2g0o.search0304.0.0.4a9115b5pxTZmJ&algo_pvid=78c9b46a-4cb5-407d-8c90-002009797078&algo_exp_id=78c9b46a-4cb5-407d-8c90-002009797078-9&pdp_ext_f=%7B%22sku_id%22%3A%2267335069429%22%7D&pdp_npi=2%40dis%21UYU%21%2170.76%21%21%21%21%21%402101fd4b16617477837204674e47ef%2167335069429%21sea
https://es.aliexpress.com/item/1005004573705977.html?spm=a2g0o.productlist.0.0.30de4cff9ronjh&algo_pvid=598ec42c-ccef-4ec6-b225-b4a02b404c05&aem_p4p_detail=20220825172602843570666403680010860235&algo_exp_id=598ec42c-ccef-4ec6-b225-b4a02b404c05-0&pdp_ext_f=%7B%22sku_id%22%3A%2212000029677879222%22%7D&pdp_npi=2%40dis%21UYU%21113.25%2189.48%21%21%21%21%21%402101e9ce16614735619808877e4b6e%2112000029677879222%21sea&curPageLogUid=sD4WwF51SZid&ad_pvid=20220825172602843570666403680010860235_1
https://es.aliexpress.com/item/32949893631.html?spm=a2g0o.productlist.0.0.b3a943bfR76CtH&algo_pvid=252c6b28-2478-4b37-aad1-c9d1c04a6620&algo_exp_id=252c6b28-2478-4b37-aad1-c9d1c04a6620-2&pdp_ext_f=%7B%22sku_id%22%3A%2266256035021%22%7D&pdp_npi=2%40dis%21UYU%21264.4%21237.79%21%21%21172.1%21%21%402101e9d116614740118255087e1dec%2166256035021%21sea&curPageLogUid=lQH8Qvgxu9CE
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3DbDUD OD FUHDFLYQ GH OD SiJLQD ZHE VH XWLOL]DURQ (

" 3D U B Q HUBWW U EFWLEFEIDO\IF\R O X P DDLWEY WXRI H D O E RX®D
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" 3D PRV WIREUW F DBV W LERRYOMHSY3 > ®XEHRUBDDWXLWD
SDGH VD U U RHILPELBWHR M BR Q R BIS®D. F P AIGL@V@W B WHU L S W
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6 HSDWVB HW D ®DIDIY LFID &I HRBIU GG T X L BE 6 WHAFRKWU H V BRI G H Q
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