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$SEVWUDFW
,1752'8&7,21

,QWURGXFWLRQ

7KH LPSRUWDQFH RI WUDQVODWLRQ LQ WKH SUHVHQW GC
75$16/$7,21 352&(66

&RQFHSW Rl 7UDQVODWLRQ 3URFHVYV

OLQGPDS RI 7TUDQVODWLRQ 3URFHVV

6WHSV Rl WKH 7UDQVODWLRQ 3URFHVV
75$16/$7,216

'"HILQLWLRQ RI 7TUDQVODWLRQ SURFHVYV

TUDQVODWLRQ RI GRFXPHQWYV
'LIHVWLYH 6\VWHP DOO GRFXPHQWYV

2SHUDWLRQ PDQXDO PS SOD\HU
%LUWK FHUWLILFDWHYV
8QLYHUVLW\ 7UDQVFULSWYV
8QLYHUVLW\ 'LSORPDYV
ODUULDJH FHUWLILFDWH WHPSODWH
3URWRFRO RI $JUHHPHQW
&21&/86,216
7UDQVODWLRQ DQ DUGXRXV URDG EXW ZRUWK WKH MRX
5(&200(1'$7,216
5()(5(1&(6



$SEVWUDFW
7 UD Q V OKID/WLCRZADE M HR)Q R IW KRR VWP S R U ML Bl Q @WKZR U BIGF D X ANV K H
HQJLQH WKDW LPSXOVHV WKH GHYHORSPHQW RI DQ\ RWKHU Gl
LW QR ZAKDIMWR KRR P P X Q L FDRMRLGRR X Q WILQ GIR'Y DINMQLRRAGIHY HOR S P H Q W
ZRXB@EOLPLWREFD EGO\HR U D Q LW A H V WIRID\YIHW U D Q V ® DRVALERDG
VW UR@R ZO HGDEVOKW HF K Q LUK HXLW B 8 UNQV K G\R PDD@Q RWY H U\
WHFKQRO@H SSOWRE HWLY V O DIVBLHRSH RE@YD PKF HQIDRY L W X DW VR Q
LPSRUWRRAG W UD QV S D RE RQVE WVWK L WKW U D Q VIDOE®WMRIE HD
FRPELQ RWIDRUQ RXVF K Q IRIRHW K R G R @ R/JLIFWHEKILLAFKY\Y DUURRQH
W UDQVWRW KR@D Q V0B M IUP® VOUDRAERDA HF K Q DISSHOLGEE Y S H U
DUNHWXRIDWHDUQLQJ EURRRB®YX LEAMGHU D Q VG D UARKIES DI
WKLV VSHFLDOL]DWLRQ FRXUVH

.H\ZRUGWDQVODWLRQ 7UDQVODWLRQ SURFHVV 7UDQVODWLR?



,1752'8&7,21
 QWURGXFWLRQ

7UDQVODWLQJ WDNHV PRUH WKDQ EHLQJ DEOH WR VSHDN RQ
DQRWKHU .QRZLQJ KRZ WR WUDQVODWH WDNHV D ORW RI GHG
MXVW QHFHVVDU\ WR NQRZ WKH VRXUFH ODQJXDJH EXW DOVR
ODQJXDJH ZLWK QDWXUDOQHVV 7KH WUDQVODWLRQ RI D FRPS
WUDQVODWLRQ RI D WH[W LQWR D SLEFWXUH RU WKH WUDQVOD

7KURXJK WKLV VSHFLDOL]DWLRQ FRXUVH WKH LQIRUPDWLRC
WKHRUHWLFDO NQRZOHGJH DQG WKH DYDLODEOH WRROV WDX
BWXGHQWY ZHUH DEOH WR XQGHUVWDQG WKH LPSRUWDQFH RI
ZRUGLQJ WR PDNH WKH WUDQVODWLRQV PRUH JHQXLQH

7KH WRROV JLYHQ VHUYH WR HGLW LPDJHV DQG WUDQVODW#F
LPSRUWDQFH RI NHHSLQJ XSGDWHG ZLWK WKH WHFKQRORJ\ W
IHYHUWKHOHVV E\ QRZ PDFKLQHV KDUGO\ VXSSO\ RQH KXQGL
QDWXUDO WUDQVODWLRQ KXPDQ FULWLFDO WKLQNLQJ DQG FF
WUDQVODWLRQV DUH D YHU\ FRPPRQ WDVN QHHGHG ZRUOGZLG
XQGHUHVWLPDWHG IRU PDQ\ \HDUYV

$IWHU PDQ\ KRXUV Rl SUDFWLFH DQG IHHGEDFN LQ WKLV GR
VKRZQ WKDW ZHUH GHYHORSHG E\ WKH VWXGHQWY WKURXJK W



7KH LPSRUWDQFH RI WUDQVODWLRQ LQ WKH SUHVHQW GD\
27TUDQVODWLRQ LV DQ HDV\ WDVN WKDW DQ\ERG\ ZKR NQRZV

GR 3 7KLV LV D YHU\ FRPPRQ VWDWHPHQW WKDW LV PHQWLRQH
FRPSOH[LW\ Rl WKLV LQGXVWU\ 7KRXJK VSHDNLQJ PRUH WKDQ
UHTXLUHPHQW WR GR WUDQVODWLRQ LW DOVR LQYROYHV PDC
XQGHUVWDQGDEOH IRU WKH WDUJHW DXGLHQFH

2Q PDQ\ RFFDVLRQV WKH ZRUG E\ ZRUG WUDQVODWLRQ GRH
ODQJXDJH WH[W ZRXOG KRZHYHU LQ VSHFLILF WUDQVODWLRC
GRFXPHQWYV WKLV WUDQVODWLRQ WHFKQLTXH FRXOG EH WKH
VFKRODUVKLSY NQRZOHGJH DFTXLVLWLRQ EXVLQHVV H[SDQV
KLJKO\ QHHGHG ODERU ,W UHTXLUHV D JUHDW VHQVH RI GHWI
NQRZOHGJH Rl WKH WDUJHW DXGLHQFH WR NQRZOHGJH RI WKF
WUDQVODWLRQ ZLOO EH GHSOR\HG 7KHUHIRUH WKH WUDQVOI
RXW ZKDW W\SH Rl WHFKQLTXH RU WHFKQRORJ\ FDQ EH XVHG

$Q\ WUDQVODWLRQ HLWKHU SODLQ WH[W RU LPDJH ZLOO GHI
VXFFHVVIXOO\ WUDQVPLW QRW RQO\ WKH ZRUG E\ ZRUG WUDQ"
IHHOLQJV WKDW WKH RULJLQDO WH[W VRXUFH WH[W FRQWDL(
WKH DIILUPDWLRQ RI 2DQ\RQH ZKR FDQ VSHDN WZR RU PRUH O
D P\WK +RSHIXOO\ LQ WKH IXWXUH SHRSOH ZLOO EHFRPH DZ
GHGLFDWLRQ LW UHTXLUHYV



75%$16/$7,21 352&(66
'HILQLWLRQ RI 7UDQVODWLRQ 3URFHVYV

7KH PRVW FRPPRQ ZD\ WR WUDQVODWH LQFOXGHV VWHSV OL
SURRIUHDGLQJ DQG GHOLYHULQJ 7KHVH VWHSV VHHP WR EH
VWDQGDUGL]HG SURFHVV WR IROORZ LV DOZD\V D JRRG LGHD
RUJDQL]H WKH IRFXV DQG WLPH WR GHOLYHU KLJK TXDOLW\ UF
7KH WUDQVODWLRQ FRPSDQ\ 7(75%(3,. LQ LWV DUWLFOH 7Ul
UHFRPPHQGYV WKHVH XVHIXO VWHSV WR | R O$GRZ PWL 8 IRUWV RH L
5HDGLQJ WKURXJK D WH[W LV RQH Rl WKH PRVW LPSRUWDQW
WKLV VWHS DOORZV XV WR LGHQWLI\ WKH QDWXUH Rl WKH WUI
RU VRPHWKLQJ HOVH  7(DFHRBUGLQJ WR WKLV DUWLFOH UHDC
WKH WUDQVODWRU WR XQGHUVWDQG WKH WHSWV DDGF KGIH@DGV L |
WUDQVODWLRQ WKLV LV WKH PRVW GHPDQGLQJ SKDVH RI WKH
WDVN WKDW PD\ FRPSURPLVH WKH PRVW WKH TXDOL\WVRH W KH
EHFRPLQJ DQ H[SHUW RQ WKH WH[W WKH W\SH Rl WHUPLQROR
WHUPLQRORJ\ ZLOO EH XVHG WR EHVW DG K HLR-P SIIRUWNKRIQRU L J L
EHWZHHQ RULJLQDO DQG WUDQVODRIONRIERJ D FRPBNBLVRQ EHW
RULJLQDO GRFXPHQW DQG WKH WUDQVODWLRQ WKDW KDSSHQ\
LV WR SURWHFW WKH LQWHJULW\ Rl WKH RULJLQDO WH[W E\ X\
FRXOG DYRLG WKH WUDQVODWLRQ WR IDOG WRSPDIWW DG R® JW K HiDi
RQH ODVW WLPH WKURXJK D ILQDO WUDQVODWLRQ LV HVVHQW
7(75%(3,. SURRIUHDGLQJ DOORZV FRUUHFWLQJ DQ\ RYHUVHI
JUDPPDU VSHOOLQJ SXQFWXDWLRQ HWEF PDNLQJ D SDXVH Et
SURRIUHDGLQJ LQ WKLV ZD\ \RXU PLQG ZEOOLKEZYH B QIR DM K L
SURIHVVLRQDO ,W LV FRPPRQ NQRZOHGJH WKDW IRXU H\HV Vt
WKLV SURIHVVLRQDO PXVW KDYH WKH UHYLHZ DV WKH RQC
WUDQVODWLRQ RU WKH RULJLQDO GREXPHQW FRXOGIDN\WR® W
SXEOLVKLQJ DQG IRUPDWWLQOQ WKL538BW.HS WKH WUDQVODWR
WKH WH[W ZLOO EH RQH KXQGUHG SHUFHQW FRPSUHKHQVLEOH
VLPLODU DV SRVVLEOH WR WKH RULJLQDO WHI[W
$IWHU JRLQJ WKURXJK WKHVH VWHSV DQ\ERG\ ZKR LQLWLD
DQ LGHD RI WKH WUDQVODWLRQ MRXUQH\ ZKDW LW WDNHV Zk
SRVVLELOLWLHV RI GHOLYHULQJ D SURIHVVLRQDO WUDQVODW!
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7TKH PXOWL VWHS WUDQVODWLRQ SURFHVYV
SHD W KR{ULJLWBIEZ L MHKIHUWMWFD @HRQONLPPRQIXSHUIWHFDBOQJ

M XW YD P L O L\IRUX U] VEH. MKV HDWY GH IVQ. G HRIZ. K DIMMD E RAR K Y H F R\W GPLHW
LV PSRUWBIRG UH IXQ®N H SORQ G H U WW\KIWE GVD G H EEG W Z MHKQIL QLH V
QHFHVVDU\

,QYHVW IDI@P®&/BIH S DAXES S RRIDWV H ULLIQ 8 F H V VA KW U D Q VSODH/SW H V
JORV V DQH EWH U P L QWROSRMIR D W H BIMDERY H U MK D &WDHP \D U KV HIGQW K H
FRUUHFW FRQWHI[W

,QLWLDO W U QWO RRIDR QV KU D Q @IOVD VEVER KSR L /\WMUD QV O D W
X V HYONOKW R FK®IVV KD P L ZLOMMED @ HGLFWLRORPEKBU R JU VKB SRU W
PDW H UHL\WEKH H VR DKL) LW UD Q V IOWDRVQ \RLQGVIA KI BHIE/WWD, MW. P SRUWR Q W
WUDQVODWH VKRUW VHQWHQFHV RU SKUDVHV WR KDYH EHWWH

(G LW LRQQRAMKLH) LW UD Q VIOWR\PLROOHMKIAAG) D Q WANCDAURMMKKHHG L W MQHIS
ZKLFIKECFXGEVWHYLRIZUDP P V% H O GSIXQ@IF W X BIWIERWY K BR L Q W\D O VR
LPSRUWRDNKY R ID Q\CKHXSR BWW H @ K BUH VR MWV W RABG@H RQVLGHUHG
VHFRQG GUDIW

&RP SDWHKRIU L J LBYDE@ KW U D Q V & BI WHKEWR Q R W KAHR VIW Q G D P HVQMHB W
EHFDX\KH ORP S D EIRQRK L J DQEBAJ D Q WD D MMKIMGU D Q HADAX BVEKYD GHCK H
LGHD@BHVVDFRQ Y HLQEGKWHR X UFBIQ J XDUHH | O HIEQV KMBD UOBWJ X D J H
7KH UHVXOW RI WKLV VWHS ZRXOG EH WKH ILQDO GUDIW

7DNH D EUBWDMS R UN@@MWE HV WIRLD B EU H DHS H Q GR QUKW U D @ WOWD W
QHFHVVLWLHV LW FDQ EH D VKRUW RU ORQJ EUHDN ,W FDQ K

3URRIUHDGIMWWDRDEUHDMWWLRPRDILQDI®D G WKWV RHKWMUDQV ODW
UHDW W HQ®ORIGUA RD NYAX WHK B YWH U\ W.KSLHIUII H KWV U D Q WO HIQAHHHE/\R
VRXQG DV LI LW ZDV RULJLQDOO\ ZULWWHQ LQ WKH WDUJHW O

$VN IRU D VHFRQ GWOEH) S R Q VAK@® HDW WHQBIWR GKE N ERXEOH
FKHEN WKDW WKH WUDQVODWLRQ VRXQGV QDWXUDO

'"H O L WHKIM U D Q V ORPDQVAMKQ U D Q L VDAMARIKIY WE-HU R GIX\E WU | HL IR @ H
GHOLYHUHG WR WKH FOLHQW

*HW SDW®D\VRXRE R X \E XWKMKU DQWIH H &R D NYAX UMK DK V K HOKDW
SDLG DIWHU ILQLVKLQJ WKH ZRUN



75$16/$7,216

'"HILQLWLRQ Rl WUDQVODWLRQ

7UDQVODWLRQ FRXOG EH GHILQHG DV KDYLQJ WKH DELOLW\
ZRUGV RU VHQWHQFHV WR DQRWKHU ODQJXDJH DORQJ ZLWK L
PDNLQJ JRRG XVH Rl WKH UHVRXUFHV DYDLODEOH IRU WKLV Ol
7UDQVODWRU RIIHUV D PRUH H[WHQGHG GHILQLWLRQ RI WUDZC
RI <RUN &DQDGD ORMWVRRSFLDOO\ 1HXWUDO 'HILQ{MVLRQ RI 7UD
SURSRVHG GHILQLWLRQ LV EURNHQ GRZQ LQWR WKUHH PDLQ F

J)LUVMUDQVODWLQJ LV TXRWLQJ 7KH ILUVW WKLQJ WR VD\ DE
LQVWDQFH RI TXRWLQJ 7KLV VWDWHPHQW LV QRW WR EH WDN
TXRWLQJ LW LV TXRWLQJ WKDW LV W UIRQW®RBWLQQ IRWHKHSR U
ZRUGV LW LV WR WUDQVPLW DQG UHSUHVHQW WKH VSHDNHU :
GLIIHUHQWO\ IURP WKH VRXUFH

BHFRQTUDQVODWLQJ LV GRQH LQ VHTXHQWLDO FKXQNYV W b
KHDUV D FKXQN Rl WH[W LQ RQH ODQJXDJH WKHQ ZLWKLQ D Y
VRPH WH[W LQ DQRWKHU ODQJXDJH DQG WKHQ PRYHV RQ WR W
ODQJXDJH DQG VR RQ 7KH FKXQNV FDQ EH RI YDULRXV VL]HV
KDSSHQV LQ VHIJPHQWYV LQRRWRISU ZRUGYV WKH WUDQVODWRU |
XQGHUVWDQGY WKH FKXQN WKHQ WUDQVODWHYV 7KHVH FKXQI
VWDWHPHQWY PDNH VHQVH IURP RQH WR DQRWKHU

7KLUBUDQVODWLQJ LPLWDWHY PHDQLQJ LV DQ LQWHQWLRQ
VRXUFH WH[W UDWKHU WKDQ FKDQJH LW 7KH NH\ ZRUG KHUH |
WKH WH[W LQ WKH VHFRQG ODQJXDJH WR PHDQ PRUH RU OHVV
ORVVRS DFFRUGLQJ WR WKH DXWKRU LW LPLWDWHVY DV LW
VHQVH RI ZKDW ZDV RULJLQDOO\ WUDQVPLWWHG

BRPHWLPHY LW LV QHFHVVDU\ WR FKDQJH ZRUGLQJ DQG VWI
PDLQWDLQHG ,W LV LPSRUWDQW WR XQGHUVWDQG WKDW WKH
HIILFLHQW WHFKQLTXHY WKDW FDQ EH XVHG ZKHQ WUDQVODW



7TUDQVODWLRQ RI GRFXPHQWYV

" LUHWIYH 6\ WMP  YDURXV GRFXP HQW
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Vermiform appendix

Oral cavity
Parotid gland
Mouth
Pharynx
Submaxillary and
sublingual glands
Oesophagus
Liver
Gall bladder Stomach
Pancreas
Duodenum
Transverse colon Jejunum
Ascending colon Descending colon
Nleum
Sigmoid Colon
Cincig Rectum

Figure 16.1 The human digestive system

has 32 permanent teeth which are of four different types (Heterodont
dentition), namely, incisors (I). canine (C). premolars (PM) and molars
(M). Arrangement of teeth in each half of the upper and lower jaw in the
order I, C, PM, M is represented by a dental formula which in human
. 2123
® 2123
in the mastication of food. The tongue is a freely movable muscular organ
atltached Lo the [loor of the oral cavity by the frenulum. The upper surface
of the tongue has small projections called papillae, some of which bear
taste buds.

The oral cavily leads into a short pharynx which serves as a common
passage for food and air. The oesophagus and the trachea (wind pipe)
open into the pharynx. A cartilaginous flap called epiglottis prevents the
entry of food into the glottis - opening of the wind pipe - during swallowing.
The oesophagus is a thin, long tube which extends posteriorly passing
through the neck. thorax and diaphragm and leads to a ‘J’ shaped bag

The hard chewing surface of the teeth, made up of enamel, helps

20192020



7 \DQDMS YHURQ

268 %2/ 2% %

&IHIRA
$ SQAHYHPURPHB

YLUXWD  ( CCSODRGAJIHAYRKXP DR

WHH  GHOMY SHIP DOHOMY TXH \VRQ GH PXOMR ISRV QL HHOMY GHMNAWQ
KHMRERQD H/GHAUICAMYRY , FOQGRY & SUPRDWWV 30 \ PRDUWY
0 /DQWSRIAQ GH B GHRM/ HD FOED P MG G-DP [ LMUNKSHIRUH

IQHIRUHQHIRGD, & 30 0 HWE WBIHHIBEDSRU XDIP XD GRED
THHHOHIXPDRH/  / DKSHILAHGAUDCHE&GHQM/SOUDP DAL

IRUP DED SRUHP DBM D XA H) @ WAMIApQ GH®VDIP HYRY / DOQIXDH/
XQHUDGR P XVAX@UTXH VH P XHYH QB HOM\ TXHHXE XQER D@ EDHGH
@ FDYLEDG EXFD0SRUHDI BHER QQIXD0/ D\KSHILAH \KSHIRUGH @ GIIXD
\WHH SHIXH DV SURKEH.IDGADY GHIRP LDA SDRLMV DOXQ@Y GH @V PXOBV
WHIHQVHQIMER GHOIXVR

/' D FDYLAG EXFOOFRQGAH D XQD | DUQIH FRWD TXH LYH FRP R XQ SDR
FRP 1 SOUD BV DIP HQRV\ HOOUWH ( ORI IR\ @WETXHD \H IEH H @
IDUQIH 8 Q FRODVR FDMMILCRR CDP DGR HELJQRIY [P SIGH @ HMDD GH
DIP HORY D @ JAY [CEHYAD GH @ WETXHD GADQM @ GIOFNQ (O
R IR B/ XQWER MUR\ GHIDER TXHVHH WHIGEH SRR P HM D\WDY<V
GCPHIR HOMI] \ HOADUIP D\ TXHFRQGFHDXDERIDHDIRP DGHS T

2019-2020
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7 \DOVDMG YHOIRD

o

El aparato digestivo es uno

de los sistemas del cuerpo N o
definido con mayor claridad. e

Esta compuesto por un
conducto largo, también
conocido como el tubo
digestivo, y los 6rganos
asociados. Higado

Estomago

Entre ellos se encuentran Vesicula bilir \
el higado y el pancreas, que
estan conectados al tubo delgado
principal por conductos, 0 mtestinogrueso
tubos, y a través de los cuales
vierten sus productos, como

las enzimas, en el tracto.

Pancreas
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$ OWV GH @ LOVVIXIDFLY Q

0 XFKDV J WDFLDV SRUFRP SWDU\ XW( DU QXHVWRV
SIRGXFWRV $ VHI ~HVH GH OR LOWBMU HOHTXLSR HQ HO
DXVRP y YLO LQP HGLDVDP HOW GHVSXpV GH WHFLELLER \ D
TXH HVW SXHGH KDEHWH GDx DGR GXUDQW HOYLDM

/ H LHFRP HQGDP RV TXH SUKHEH HOHTXLSR DOWV GH

LOVWDDUR

0 pVRGR GH SUXHED SXHGH SUREDUHOHTXLSR XVDQGR
@ EDWUD GHODXVWRP y YLO \ D TXH HVW HTXLSR HVW
GLVHx DGR SDWD RSHWDUFRQ 9 GH FRUIHQOWM
FROWOXD 3UP HWR XQD @RV FDE®V LRNR \ DP DUGR
GHOFDE® GH D@P HQWFLy Q GHOHTXLSR \  FRQp F\W@RV
DOSR@®R SRVIWYR GH @ EDWUD ( OFDE®! QHJ LR GHO
FDE®! GH D@P HQWDFLly Q GHOHTXLSR VH FRQHF\V DOSR®
QHJDWYR GH @ EDWUD / XHIJR HVSHWH  VHJXQGRV
\ SIHVIRQH VRGRV RV ERWRQHV GHOHTXLSR SDWD

YHW LFDUTXH I XQFLRQDQ FRUHFVBP HQWM

6 LVRGRV | XQFLRQDQ VLI QULED TXH QR KD\ QIQI~Q
SWRE®IP D FRQ HOHTXISR \ SXHGH SWIRFHGHUFRQ @
IOMVDDFLlY Q 6LIDAQ ®f LHFRP HQGDP RV VHJI XLUp VWM
P p\RGR GH SUXHED DOSIH GH @ GMD XQD YH] P DV

< VLHOSWRE®P D SHW/IVWM FRP XQtTXHVH FRQ
QXHVWR HTXLSR GH WDEDMR

$ JWGHFHP RV VX FRRSHWDFLly Q



3$5C0 (7526 )81' $0(17%/(6

9 RIBM GH IXQARQDP HOR

'& 9 YRURVGHFRUHOM FROIXD
$

&RUHOMP i [P D

7 HP SHUDMUD GH IXQRIRQDP IHQA a f&
7 DP DXR GH @ SDQN@M SXODEV
5 HVROFly Q GH @ SDQEM®

6 MAMP D - IQERZV &(

SRMADPI [ IP DCGH VD@D

0

) XQFly Q YHRRK

OHWYQ  FRQP IFYIRCR IQFRBRIDER

( QDFH MBIy QFR
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) RP DR GHYIGR DGP MR
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7HPIRQRV FHOOUHV GHDWBJDPD 26 \ OVHIH; CRDGP MWWQO IXQRyQGH HQDFH
\WOBIlyQER FRQPWM HTXISR \ D TXH QR VRQFRP SDIEGN 3 DID FROHATA®R

& RQHAWM HOTXISR | HOM®IRQR FHOOUFRQ HOFDE®I GH GDWRY RUILQDO
& XDQGER HOMPIRQR DSDUHFH XQFXDAR GH AL ®IR | & RQtDV HQ HM HTXISR' 6 HBFFIRQH
&RQIDU SDUD SHP MUHCP RGR GH IQMIRH Iy Q
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& RQHPWM HOBR® SRVMYR GHOYRDQM GH AUHFFly Q DOFDE®! EOGQFR GHCBXHIR
SUGQASDOGHHTXISR
& RQHPM HOBR® GHJ DWYR GHOYRDQW GH GUHFALY Q DAQMUXS\RUFRQ HOFDE®!
GHWAUD QHIWR GHOHTXISR
(QOIQOMID] GH $MAMY EXVIXH 9RDQM H 1QIUHVH
/| XHIR SXOH HOFRQR SDWD FRQLIXWDUR 6 L0 FRQLIXWDFY Q VD®! EIHQ KDID
FOF HQHERWIQ $&( 37$5 HQ® SDUWM IQHIRUGH @ SDQB® ' HVSXpV CH
JXDUEDUD FRALIXWIDFly Q SXHGEH X\WM) DUBY ERRCHY GHOYRDQM GH GUHFFY Q
SDUD FRQARDUHCHTXISR

0 pWRGR GH FRQILIXWDFly Q SUAVIRGH\ P DQIMQI D SUVIRGDGR XQ ERWQHQ HO
YROQM GH QUHFAY Q VIQ VREBAR EXVTXH HOFRQR GHIERWIQ FRUHVSRQAHQM
D @ IXQRy Q GHCERWQ GHOYRDQM HQ HOHTXISR + DI D F@E HQ HVIM IFRCR
KDWB TXH FDP ElH GH FRBU p\AR LQEED TXH HCERWQ VH KD FRQILIXWDGR FRQ
p[ MR VLJD HCP VP R SURFHAP IHQR SDUD FRQILI XUDUHAMR GH &V ERRQHV
' HVSXpV GH KDEHUFRQILIXUDGR \RGRV & ERRQHV  KDJ D FGE HQ HEERWIQ
$&(37$5 HQ® SDQE@ SDUD JXDUEDUGY DMWY 6 LQHFHVAD
UHFRQLIXWUDOR KDJD F&E HQ HCEERWQ 5 HABEGFHU HQ @ SDUM IQHURU
GHUHKD GH SDQE@\ GHIR YXHID D FRQLIXWDU




352% (0$6 &2081(6<62/8&21(66(1&,//%$6
I 1R HQFLHQGH FRQ QRUPDOLGDG
ORWLYRV SDUD QR HQFHQGHU

2$0 $5,//23 252-23 21( * 52 3 VLGH HARV WHV FDEGN VRR HMIVQ FRGHABIGRY GRV HWR
QR SHWP MW XQ FRUHAR IXCARQDP HQR 3 XHGH VHUTXH HOFDE®! DP DUTR HD FRQHABIGR
DOSR® SRVMYR  HOFDE®! URR DCBXHUR SUGASDO\  HOFDE®! QHJ UR DCSR® QHIDIYR 6 LVH
FRQHAIQ GH IRWP D HUly GHD R QR \RGRV HAVQ FRCHRBIGRY  HOHTXISR QR HOFHQGHU
/ D FDEBDGR GHIDX\RP yYIO. HOFDE®DGR GHAHTXISR QR VH SXHGEHQ FRQHABUDAD] DU HO
FDEGDCR GHOIDXWRP y YIOQR HV HANVQEDU VLVH FRQHAB DVt CGRVR® QR HOFHQGHU MICR
\DP ElpQ SXHGH TXHP DUH
( CHTXISR QR VH GHEH FRQHABUGH P DQHWD GUHAI DOSXHUWR SUCFLSDOGHIXWRP y IAGQFGWR

VLHQFDID D @ SHUHFFly Q QR VH SXHGH X\W) DUDM GH ® FROADUR QR HQFHQGHU RWH
TXHP DU

6LE FDEGN HIVQ FRCHABGRY HQ HAREHQ FRUHAR  SHUR QR HQFIHQEH &RP SIXHEH WL
HOXVIE®! GH FDE®I DP DU HAV GDxDAR 6 LQR KD\ QQI~Q SUREGP D FRQHAXVIEGI XQD
®V FDEGN DP DU\ URR ,QURGX] FD @ @YH\ SX®H HOERWQ GH HQFHQAGR GHCHTXISR
SDUD FRP SUREDUM_HCAHQGH
6 LFDED YH TXH FDP EID HOXVIE®! p\MM VH TXHP D 3 RUIDYRU QR ® FDP EIH GH QXHYR / D
WD y QHV TXH FXDQER FRHAY BV SRBV SRVMYR\ QHJDWYR SRUSUP HID YH  HCFIUFXWR GH
SURMFFlY Q GHCHTXISR K1 R FRURFIUFXMR ( VAR SXHGH UHSDUDWH EDIR @ VXSHIYIMy Q GH XQR
GH QXHWRV H SHYRV ' H QR KDEHUP RIYR B GHYRHUHP RV VX HTXISR R XCR QXHYR
6 LHOXVIE®I QR HV HCBUREBP D SHUR HCHTXISR WL XH VIQ IXQRIRCDU SRUIDYRUUHD@EH HO
~@P R SDVR SDWD FRQIIWP DU 9XVTXH XQD EDMIDGH 9 R XQD IXHQM GH DIP HQBFl Q CH
9 HQFKXIH®VFDEGN DPDUMR \ URR XQGRV DCSRB SRVMYR \ HOFDE®! QHI R HQHO
SRR QHIDIYR / XHIR SUHMRQH HEERWQ SDUD YHUFDUVLIXQARCD RCR 6 LHWN
IXQARQDQGR  TXIHUH GHAUTXH HOFDEGDGR GHIDXWRP y YIGGR HV EIHQ FRHABGR R TXH
KD\ XQ SUREGP D FRQ HIFDEGDGR GHIDXWRP y YI06 LQR HQFIHQGH HV SRIXH HOHTXISR HAIV
@XDER 6 LHOHTXISR QR IXQARCD QR DVXP D TXH HOBUIRE®P D HV HCHTXISR\ WHYIVH HO
FDEGDGR P IQXFIRVDP HQM

| $SDJDGR DXWRPiWLFR

(O DSDIJDGR DXWRPiWLFR SXHGH GHEHUVH D OF
( WRUGH FRH{ ly Q GHOFDE®! 6 LHOFDE®I D] XO I XHQWM GH DIP HQBFly Q DXVRP | WD GH @
DOMD HAV FRQHABGR DOFDE®! GH DIP HQWFly Q GHCHTXISR HM VH DSDIDU GHIRWP D
DX\RP i D 6 LHMM HV HOFDVR LD HOP p\RGR GH FDEGDGR FRUMAR SDUD UMVROHUHO
SUREGP D
( OYREBM HV IQHVMIE®! HOPXHQMH XQD IXHOM GHDIP HQBFlyQGH 9 $\ YXHODD
SUREDUMLVH DSDJ D DX\RP | WFDP HQM R CR 6 LQR VH DSDID DXVRP | \WFDP HQM GHVSXpV GH
O SXHED UHHP SOFH @ IXHQM GH DIP HOBFl Q 6 LVH DSDID SRUM P MP R HV XQ
SUREGP D GHOHTXISR

I 3UREOHPDV GH UXLGR
(O UXLGR HQ JHQHUDO HV FDXVDGR SRU GRV UD

/ D SRMCAD GHDABYR] HV GHP DVIDGR EDID & XDQER HOYROP HQHV DAR VH SURGXFHQ
XICRV
6 ROXFly Q DOFDP EIDUHCDABYR] R DAHVEXFKDUXQD FDQFly Q HOYROP HQ QR GHEH VHU
GHP DVIDGR DIR




rDE® GH & DARYRAHY IV FRCHRARGR D \WHUD

6 RXFly Q 8 WIFH HOFDE®I GH P HIV@FR GHODWBYR]  TXH B FRCHRARIGR GUHRADP HQM DOFDE®I

GHDOWWYR GHAHTXISR

ID FRQILIXUDFLYQ QR VH SXHGH JXDUGDU VLQ PH

6L QR KD\ IXQFLYQ GH PHPRULD VROR KD\
( GDE®I DP DUW@R\ HAFDE®! URR HMIVOQ FRHARADV MQRY  VHSDUH HODP DUW@R DCSR®
SRWYR\ HORR DAFDE®! GHCEXHWR SWASDO
( GDE®I DP DUW@ \ HAFDE®! URR VO LIOYHMERY W R GHEH FDP EIDL®V GH SRVIFly Q

SD\

I $XGLR GHO DXWRPYYLO HVWiIi FRQHFWDGR D %OXH!
SHYLVH HO WHOpIRQR SDUD YHU VL SXHGH HQF|

3DVRV GH® RSHWDFLY Q HHHQED HAHTXISR XVH @ E~VIXHED GH YRR GHOMPIRCR

SDWD EXVFDU &$5 03  QGHIR KDJID FOF HQ FRQGHARU ' HVSXpV GH FRHRARU SXHCGH
FROMARU@P DDV R MIQRURQ] DUHC/EGSHWRWK SDUD UHSURGXAUP ~MEFD

&yGJIR3,1

1 6L KD\ PDUFDV GH KXPR HQ HO FDEOHDGR HVWR F
LOQOWHUQR VH TXHPy \ VL DO UHHPSOD]DU HO )86 ,%

(Q HVWH FDVR HO HTXLSR QHFHVLWD UHSDUDF

I $MXVWH GHO VRQLGR DMXVWHV GHO HFXDOL]DGR
$MXVWH HO VRQLGR JLUH OD SHUULOOD GH YR
$MXVWHYVY GHO HFXDOL]J]DGRU SUHVLRQH OD SHLU
VHOHFFLYQ GHO HFXDOL]DGRU \ JLUH HWERBWY

HIHFWRV GH VRQLGR

(O VRQLGR QR VH SXHGH DMXVWDU  3RU IDYRL
FDEOH GH DOLPHQWDFLYQ \ FRQpFWHOR QXHYDP
HVWRWD UHFXHUGH TXH SXHGH UHHPSOD]DUOD

/ID FiPDUD GH PDUFKD DWUIV QR HV FRPSDWLEOH F

3RU OR JHQHUDO HV GHELGR D GRV UD]RQHYV

6 H FRQHAY IQFRUMABP HQM R KDFH DA FDEBDGR 3 DUD FRGHARUD Fi P DUD VLID BV
I XIHOMY SDVRV

D ( GBUP HUSDVR HV HFRQWDUWERY @&V DFFHVRIRY DFFHVRUIRY OFH PDUD  XQ FDE®!

GHD®P HQBFlyQ XQFDE®I GH YIGR

Bl ( OMHIXQER SDVR HV HOFRQADUHOSXHWR GH FDEGDGR 3 UP HIR HOFXHQWH HOFDE®I GH
FRQUROGH UHYHWD HQ HOFDE®! GH DIP HQWBFly Q GHCHTXISR ( GFDE®I GH FROARCHV XQ

FDE®! IRVD R P DUy Q FRQHAM H\VAM FDE®I DCSRBR SRMYRGH 9 \ O SDQI@M \H
YROHU D] XO' HVSXpV GHEH HOFRQADUD HORDGD GH @ Fi P DD GHYIGHR HQ @

IOMUD] WWDVHID GHOHTXISR \BP ElpQ GHEH HOFRORDUHCSR® SRVMYR\ QHIDIYR GH @

Q] GHUHYHYD ( OMIFHUSDVR HV FRCHAIU KD\ GRV SXHWRV GH FRH ly QHQ @

F P DD HCSXHWR URR VH FRQHAW HOFDE®! GH DIP HQFlY Q\ HQ HODP DU VH IOVHD
HOFDE®I GH YIG-R ( OFDE®I URR GHOFDE®I GH DIP HQBFly Q\ HOFDE®! DP DUER GH YIGHR
VH HQURVFDQ MORY HQ HCBR® SRVMYR GH @ (] GH UHYHWD \ HOFDE®! QHJ UR GHOFDEG
GH DIP HQBFly Q QR VH X\ D \ D TXH HORWR H WHP R GHOFDE®! GH YIGHR HAWV

FRCHADIGR DOSXHWR GH @ Fi P DUD GH IGHR HQ @ IQMUD] \WDVHUD GHCHTXISR ( GFDE®!
URR TXH VDB GHOFDE®! GH YtGHR VH FRQHAI DOFDE®! GH FROARAGH UHYHWD GHOFDEG

GH DIP HQUHY Q



/DR PDWDHAV WRD 6LO [ P DWD AV FRGHARGED FRUHRADP HOM\ O &) (R HGAHQGH

1 RIXGARCD\ GHEH UHHP SO DUD SRUXQD QXHYD
. 1R UHFRQRFH ODV WDUMHWDV GH PHPRULD 86% R

HQWUD HQ OD UDQXUD R ODV FDUSHWDV GH OD PHF
1R UHFRQRFH OD PHPRULD 86%
) RPDMHOP HPRID86% \ VHBFARGHHORP DR) $7 9 XHOD D GAVFDUDUXQD R
GRV FDQARGHV H IOWQM®B GH QXHYR 6 LHOBURE®P D SHYIMM UHHP SOFH © \BUWWD GH
PHPRID86%
1R HV SRVLEOH UHFRQRFHU OD WDUMHWD GHO

, QVHIM O \BUMD HQ HORWGHCDGRUSDWD |IRWP DIMDU \  YXHID D GAVFDU DUHCP DSD R
UHHP SOFH O \DUAMD \  GHVIFDL XH HOWMAMP D GH QDYHI DFly Q HQ @ QXHYD \BUAMD GH
P HP RUD
/ID WDUMHWD GH PHPRULD QR HQWUD HQ OD UD

& RP SUKHEH VLO \BUMMD GH P HP RUD HVAIV LQVHMEGD GH P DGHD FRUHAD R\WLBY
FROHARUHV HVIV GDXDCR
1R KD\ FRQWHQLGR HQ OD FDUSHWD GH OD WD
*36
QHW © \BUAWD HQ HORWBHQDGRUSDUD YHULIEDU VLQR KD, FROMQGR GHEH
GHVFDU DUGH QXHYR
I /D IUHFXHQFLD )0 QR IXQFLRQD

6L QR SXHGH VLQWRQL]DU ODV HVWDFLRQHV F

( CHQPKXIH GH @ DQMD CR HIV IQVHEGR FRUHADP HOM @ DOWMCD HAV GAVFRCHARIGD
R HOFDE®! HAV GHVFRCHABIGR

6 HBFFIRQH @ HP VR TXH GHMVHD VIQRQ] DU P DQMQJ D SXODGR HEERWQ$0 6 SRU
VHIXQERV ( CHTXISR EXVFDU GHIRWP D DX\RP i WD R SX®H HCERWQ DUWIED\ DEDIR SDUD
UHDO DUD E~VTXHED GH @ HP VRD 6 LQR SXHEH LVROHUBY  SXQRV DQMIRUV

GHVFRQHAM HOHQFKXIH GH @ DOMCD\ EXVTXH XQ GHMRIEMGRUR XQD WD GH P HBCSDUD
LOVHUBLER HQ 3 DUGH @ DQMCD
| 5HFLpQ LQVWDODGR SHUR QR KD\ VRQLGR

( VAP DGRV FOHOMY @ XQGDG KD VIGR SUREDGD DQMV GHHOMR 6 LHORQGR (R
IXQARGD HV SRVIEGI TXH H Ml XQ HURUGH FDEGDGR R HOFDE®I GHDABYR] GHO
DX\RP y YICK]] R FRURFIUFXMR 3 RUIDYRU QR GHVFRQItH GHCHTXISR\ WD @V SDVRV SDUD
FRP SUREDUR
&RP SUXHEH TXH HOFDE®I GHOIDWBYR] QR KD\ D KHFKR FRURFILPDAR\ TXH HIV FRQHADCR
3 RUIDYRU YXHOD D FRCHARUHOFDEG! VLWAQH DO ~Q FRUR FLUFXL\R
&RP SIXHEH FXi QR\V FDEGN KD\ QVSRQEGN SDUD FROHARUHCFDE®! GH DABYR] SUGQASDO
6LW®RKD  FDE®GN GH DWBYR| SDUD GHP RADUTXH HOFDEBDGR GHIDX\RP y YIOCR
FRICAGH FRQ QXHWWR HTXISR HV GHFHVDUR YRIHUD UHAW IUHOFDEGDGR GHIDX\RP y YIO
8 QDWYR] GHEH FRQGXFILD FDEBN GHDWYR] SRUR\BQR  DABYRAHV GHEHQ\MQHU
FDEGV GH DWBYR] GVSRQEBN
I 'HVSXpV GH XQ WLHPSR QR KD\ VRQLGR

' HVFRQHAM HOFDEGI GHODWBYR| GHCHTXISR CR BV TXUMMV\RGRY \ OHIR EXVTXH
XQDWBYR| H \WUIR SDUD UHAELUHOFDE®! JUV\  HOS~BXUD GHOFDEGDGR GH @ [QMUD]
\MDVHUD GHOHTXISR 8 QD FXDIXIHUI KSR GH FDEGN \ OHJ R WDW GH YHUVLKD, DO~Q
VRQGR 6LKD\ VRQAGR HR GHP XHVWD TXH HOFDEGDGR GHDABYR] GHIDX\RP y YIOMCH
FRURFIUFXR R HODBBYR] HWIV G&DXxDAR 6LQRKD VRQGR HOHTXISR HWV GDx DGR
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7TUDQVODWLRQ DQ DUGXRXV URDG EXW ZRUWK WKH MRXUQ

$ JRRG WUDQVODWLRQ LV D WUDQVODWLRQ WKDW FDQ EH D
ODQJXDJHV 7KRXJK SHRSOH XVXDOO\ WKLQN WKDW WUDQVOD
DQG WLPH FRQVXPLQJ DFWLYLW\ $ JRRG WUDQVODWLRQ LQYR
NQRZLQJ KRZ WR ZRUN ZLWK WKHP ,Q DGGLWLRQ ILQGLQJ D S
D KLJK TXDOLW\ ILQDO SURGXFW

7TKHUH LV D FRPPRQ P\WK DERXW NQRZLQJ GLITHUHQW ODQJ.
ZKR FDQ VSHDN WZR ODQJXDJHV RU PRUH FDQ GR D WUDQVOD)
XQGHUVWDQGLQJ RI WKH VRXUFH DQG WDUJHW ODQJXDJH 'XH
LV YLWDO WR GR DQ DFFXUDWH WLPH SURMHFWLRQ DV LW PD\
GRFXPHQW V QDWXUH 3URIHVVLRQDOV LQ WKLV ILHOG PXVW L
LOWHQWLRQ RI WKH VRXUFH ODQJXDJH DV WKHLU PDLQ JRDO
GRFXPHQW WKLV FRXOG LQFOXGH WUDQVSRVLQJ ZRUGV RU D

7TUDQVODWLRQ LV DQ DQFLHQW LQGXVWU\ WKH ILUVW SURG:
ZKLFK ZzDV FRQYHUWHG LQWR WKUHH ODQJXDJHV KLHURJO\SK
*UHHN 6LQFH WKHQ QHZ WHFKQLTXHV DQG VWXGLHV KDYH EH
XQWLO QRZDGD\V WKDW WUDQVODWRUV XVH WKHP WR EHFRPF
SUDFWLFH RI VKDULQJ DQG DFTXLULQJ NQRZOHGJH KDV EHFRP
VRFLHW\ DURXQG WKH ZRUOG WRROV WKDW FDQ WUDQVODWH
ERRNV DUWLFOHV WKHVLV DQG VR RQ KDYH EHFRPH SDUW R
ZRUOG .QRZLQJ WKH SURSHU XVDJH RI WKH WRROV FRXOG EH
H[SHULHQFH DQG DGDSWDELOLW\ ,W LV YHU\ LPSRUWDQW WR
QRW \HW E\ QRZ UHSODFHG RQH KXQGUHG SHUFHQW RI KXPD(



3DUW RI WKH WUDQVODWRUVYy MRXUQH\ LV WR ILQG WKH SUR
QHHGV 8VXDOO\ LW LV D SURFHVV WKDW LV GLYLGHG LQWR V
GRFXPHQWMV GLIILFEXOW\ 2QH RI WKH SULQFLSOHV LQ WKH WU
LQ WKH VRXUFH DQG WDUJHW ODQJXDJH VR WKDW WKH WUDQV
WHFKQRORJLFDO WRROV &%7 WRROV RU DQ\ RWKHU VRXUFH
ZLWK QDWXUDOQHVV $Q HIILFLHQW WUDQVODWLRQ SURFHVYV
SURIHVVLRQDO RSLQLRQ ZKR FDQ EH REMHFWLYH LQ WKHLU RI
GRFXPHQW $QRWKHU DGYDQWDJH RI KDYLQJ D WUDQVODWLRQ
WUDQVODWRU WR IRFXV RQ RQH VWHS DW D WLPH WKLV ZLOO
WKH\ FDQ VSHQG PRUH WLPH RQ UHVHDUFK

TR FRQFOXGH EH PLQGIXO WKDW GRLQJ WKLV MRE PLJKW IHI
HPEUDFHV WKH WUDQVODWRUV WR JHW PRUH FKDOOHQJHV DQ
QHFHVVDU\ WR HPSKDVL]H WKDW OHDUQLQJ LQ WKLV ILHOG LV
GLVFRYHU\ NQRZOHGJH RI GLITHUHQW FXOWXUHV DQG EHLQJ
HDFK RI WKHP
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7KHVH DUH VRPH UHFRPPHQGDWLRQV IRU VWXGHQWY WKDW
WKH IXWXUH +HUH DUH VRPH WKLQJV WKDW WKH\ KDYH WR GR
- .QRZLQJ WHFKQLTXHV DQG KDYLQJ VRPH EDVLF NQRZOHGJH
\RXU SDWK HDVLHU
. &UHDWH \RXU WUDQVODWLRQ SURFHVV ZKLFK ZLOO EH D JX
RU DQ\ W\SH Rl GRFXPHQW UHTXLUHG
-« ,Q WKLV ILHOG \RX ZLOO UHDOL]H KRZ H[WHQVLYH DQG LQW!|
KLVWRU\ WR DFKLHYLQJ GLIIHUHQW W\SHV Rl WUDQVODWLRC
WKDW LV ZK\ LW LV LPSRUWDQW WR SXW HIIRUW LQWR OHDU
- 7R PDLQWDLQ WKH IRUPDW RI WKH WUDQVODWLRQV \RX KD)
- $SQRWKHU LPSRUWDQW WKLQJ LV WR WDNH FDUH RI JUDPPDU
GRFXPHQWYV IURP RQH ODQJXDJH WR DQRWKHU
- $YRLG XQGHUHVWLPDWLQJ GRFXPHQWY DV WKH\ FRXOG UHS
H[SHFWHG LI WKH SURSHU UHVHDUFK LV QRW SHUIRUPHG
.- $YRLG SODJLDULVP DW DOO WLPHYV
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ORVVRS % $ 6RFLDOO\ 1HXWUDO 'HILQLWLRQ RI 7UDQVODWLQ
5HWULHYHG IURP KWWS 7ZZZ \RUNX FD EUPRVVRS 6RFLDOO\:
THWUDHSLNKH WUDQVODWLRQ SURFHVV LQ VWHSYV
SHWULHY K& WMBSRP WHWUDHSLN FRP HQ WKH WUDQVODWLRQ S

'HHSO ZDV XVHG IRU WUDQVODWLRQ SUDFWLFHVY KWWSV ZZ7Z7
ILQIJXHH ZDV XVHG IRU WHUPV FRQVXOWDWLRQ KWWSV ZzZZ C
ODWHFDW ZDV XVHG IRU WUDQVODWLRQ SUDFWLFHVY KWWSYV

3L[OU ZzDV XVHG WR HGLW VRPH LPDJHV KWWSV SL[OU FRP H
3UR= ZDV XVHG IRU WHUP FRQVXOWDWLRQ KWWSV ZZZ SUR]
SHYHUVR ZDV XVHG IRU WUDQVODWLRQ SUDFWLFHV KWWSV 7
7KLY SDSHU ZDV FUHDWHG LQ &DQYDV KWWSV ZZZ FDQYD FR



