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&RRRARNT® (haemoglobin) ©02) 30F) TEIFTII), BROOTT F0F)
Sgzeonsd (Red Blood Cells - RBC) 2,00 0803 RemERe3N0. &b eeiiges”
SERTIROON VORIV VT, [ETT TR FONRPR DT 208N
DUY  WETEREBNOT TWNATT. SLRREAREDT QYT TETT DY FRCSROT
RIVPE N ST WBNROPYTD FHHOMVTT. SBWRETIREDTT QUINTAN TTBIY,
FOTON TET[OZ VPR,

S, TeDBI, THHTWTTT SIEDNT DTIT BLCTIRES WO TN
(White Blood Cells - WBC) 3p%° S3TOR.

2RBR SRR YA T, WET BTN MPOTIND. MECRHOT
08 ROODHURTORADR. FY TR0 J0TT TR 0D, IRIOFY TF)/NTE
(clot) MEORNTR), WNFWRTT), BB MOTOSZYN. LRTIRT VW3 W7}, TRROTO
SVODNTT.
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33 DBFNES.
SETeend
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TeDT NPT TONNDNT FONMOLSBOITONIER. ToWFI® défﬁié@e 3e0T03 SO,
BOOFENTD, BRR (OTR) ReRTREINYOT TONLAIT. Iy ©9od 10 5Y
FOSVR0Z TWED ﬁéeﬁﬁe@s@&ol mﬁ&@wﬁ@ﬁ TNT 88 TTR) &Owoda%é
GOZTOALE. | SotMoN WIFTBR (artery) DT WPFIBR (vein) NF0L) DT
080 TFIEND TeTTYDBHN (88, 11.1).
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%\raoc&raomégd 0% WBOZOIR  SeIREONY B %?,;35 LBTYTRTOOT
OTZIND TBTOT %@m@ﬁ% ORI, TRODE.

ODVPRING RO dgﬁeﬁoﬁaa‘% OPONT [RTL 2,00 zséaam%%ojbmol
WIOTBLCED.
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23e0TE3E 11.1

Q. woﬁés DFT B) BRCTITER, IBRETLT  egons edR
(288, 11.2). DROINT PBHOMITON? 33 NRTIJZY, TR (pulse) DT
OTFINGY TF JOOINPYTOOT RS GVORTHTT. 20T AENTVEUYMOH
TR NRINY BoBFODZ, I3, Tes.

u3 YR BEReURY wa ks

DT, TR NRINTT, Y STHO3N0? 2.0, VNTTBUPT RSN
FoBoDH, TR WRIF TS (pulse rate) HRFPH. DTOSCHYTE FFOW
2,000 RS 72 00T 80+BHIR T NRIHB  TTBI), BRHOOTVTVT. I,
BeBTY ey TR NATH BTBI), WVPOWE VT PANGT), TS,

QW) W) VW), ABTEWONY TG JWRD TR NRIF TTBZY, ToNIBRY,
R BRT B0 I0DD, 3¢ ALl TY Fed NI WPNYR, BRCDR.

ARl RDAIT =T

20 e I3 AT TR DRZT
1.

g

KX

3.

4.

5.

TOWE D c%efidcs@omg SLONNN TeTT QY FONNPOT %zsos:%& &HOSTVNROT
TOTTITD VPTTIND. WRTTIND ST YENTI, BROD. TTWN, BTONT
RN T TOINTOZ TRBEL WYTFROINGY BR0LINVI.
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z—wgﬁ&mzﬁﬁ@ﬁ %@oc@moﬁmﬁd. RTYAT DYTTOIOID
$FRD O30T TTWI, mﬁ&@esmocﬁ w@do&%ﬁ
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B 1133, IReR. OTPRAIND 33, PINTON QPRI BROTORTIY, Y
NSIAQT?  YOTOBNTT), FdWWIN wiy CeesdTY  (capillary) 1ToW
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WETPT  TOINTIN DPRT  BHOWTH. ARCDTVGNTY O YFROINTIN
BBONTY BRIRRWTS.

T

YIS TRFFAYRY, IVRODN BROBROINT TIW MR JOTI0Z
VEFAWT ATOZTON w&ém&ra@é%w won »WOR (heart).

WEBE JRFNYITA ICOITeoN FOF B[RS TOTRY, TORERY], BT

SDORTTONOR WAV, STWIR TR, BTONY) BTWT&Z TOLTOZ FOF S[ITIT.
1 BEODT Wil sOdRece.

ABOH  NVTTTY  FEDO AW AWNRAET  9ITRORTROE |, T TBONDTI
(88, 1L1). A, SOHNET, TIT LUNBA DTW LHROWD. LT AW, &0,
Q) BTOR ATITIN A, BRXCN IV, SILWIENE T 30T TWF T
@58 T OoIT TINW TTIT B30FOIPHT  DTTIEHY, &WEMPNTOZ  IWODLD
BEONTY T, FREBNVH. 2NCOT DT BRCBNGTY, BForned (atria) =)
3ENT DTW BRCBATI, BN (ventricles) QWTD (88, 11.4). 3pe=n
STAT WFRRCFOR CSIRWTFOINT 03T REp3R wF” ©ud wodg Iy
SJLRRNRTTY BTBORLY BT BIEWTL.
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o350 w@w& ~§zsc—fo$m§

08 TOWOTOTRBT  FOONF DPOTW/I), 3%3&@%@ w8 11.3 39 TTOHT
WOLTINDOT  TOTORR,  WOT 7131533371@&?‘)391 %OotIR. TIRY TTBONNOT
m@;«i%@e@j@ TOTD QI8 aado:b%é HOZTMTT. &8 TT TWOPLOB (BETT
NPT GPONNYT TOT® [RBWORS QZI, 83 WRENW 3RCOMES:

TEeR WRI

RTBONT BRETAY YENLD 739,030 YO BRBOL. 3 903NN @@&%mﬁ
ROBBT T DFBINHNTN, 483, O0DUT, BODBT0B WFII FedD 20T
REOD WA (heart beat) BT, T, ReIJT, TS FRTYODRL  TTOD
LROINGTITT DOLTI, BILE. DT, DTOD IBLIREY A, FODAET T TOD
RITID, dey VILLFWGD, FTBI A, BWOR WRBNED, APHZRLT” 20w
YVTTITET DIROT HFOINET. TBOD 2WBT TR BI, TIEFAD APIBIN
ﬁédécb %c;ifaﬂx%ew@@ab& FUTO3RENTZVT. DT ¢TI 2,07 BATOE, sANY
LYNTWT DTE DONW ) WINID, VRRBRT FRTFVBODZ, APHIRQD
LYMRORTVIT. AFRIRLT JRVF SORYTTROON degzﬁéda QI TTORT
ng\%ofn W7} BRWINET), TBRELRTIT.

ST, WILR  TBRTDD  AOTVNIPOT  APHIRLTS  SIWBOCILOTI),
303300RRec0.
23e0Te3E 11.2

6-7 CHIERIEIIVT oW Ay SOTOHT), INNERY, wIToH e
2,000 TP BRYICDRI), (50 cm NWFHWR) BTN AR, SOTOH LW
2,000, TWT° TFORT), (VPT WORI) WNOITN AZR. TLTLWR,0T IO
VT, T[N WNOWD. BT[N ITT BOHONT)Y, A, oW 30D HedR.
SOFOD LIVEWONTZ, VW), BTONT TETTBOR. 33N 22EOTN0T SOBLD TODR.
FRNTT WRIT TRBIW, AP 308037 VT F[TWOD WRTT Tey. I,
HTOD 2.0 E’Débaaﬁ%é DT 200 WRDERORT? 4-5 INTINYEIR L.RT ToTT
RS S, Tos. DETBAGI, Beedy Jned.
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ug 11.5 TWH WRIIT, FeebT LVTIT

DT AB0DYTHN I LBT HOIT AW, Terd AT | AT TR
SNRTT BT D) WD WRINTZ, BT 11.2 3G GpDDR. T, B TON
DRT ) PR WRTT TOT IWD DTETR ROWOTIXW, | VY NIIANT?
BE BTXONWRTH) OTFTINYY WOTN ToB NRITIY, POLD [T 0
TS QNI B NARTT_TTH) BIOD WRTT BOBDZ, ARWROTT.

éJacagE 11.2 %CSOSJ WRS P TR 2R

DFosen TN W8T NOST (4-5 JwTNLH)
IO WRS | TR WRE | IWeR RS TR PR

éamz@?o& 3D

BOONT DNT deemny @033&)% WRTY OF TOWOIONTZY, B BT
QNP ANSR TTFFNY mmsé%ofbm& DTF AT,

oR Jyw, DO0N0 TeHFE (3,3.1578-1657) T TOWLOFODND), FOLATI. BeTT
UMY TTRY) BOTRIOINANIT Q0T & OINTYYT TIOT WPITWONTIND.
33, RIRONNLOTN ToFF ReIRRIOTI B TOWPLF 0T FTOROWM. BT,
TS BRENNTR), VT FITNEROTR. BTN, TOWOBOD 7} TOTIFOR FOZOIV

z%&)ﬁ xsﬁs QRO LTI zo;ssar% DRTSe RETORBOLD.
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TWERIR VRZDQ.

WD BT T VYU 9T TRNT JTRFOBOD Wif 1 FOodeece.

112 RBRLY QZwER

@%@,ﬁcﬁ BRONTYH m@,ﬁ%@eémﬂ TROT  TWFI céeﬁé cém @mz:)cs
SRTTY Ten mcmﬁmom@b @omdm NSN%@@ z%esermﬁzs eﬁmdwz&
awréoﬁa@ TR BRTTITLRMSTT @omcsm arom NGN&Q@ Rotele) :vmas
TTOTENED de&@ocﬁ 3en mdmmsd aowaﬁm ém %océaoo@o&raesa é%
@sweés TRFFRL Q0T 2SS DO QeR) ejﬁsodwwc%w%am

sm BeRBRING @odaﬁawFas@oja@ ébfbrwmcs 3O "%, WIINRW
wabméomméd QR DTBRONKD. BeB00T %@mﬂm @rﬁémﬁ mc
BroDed. Beany z%ewéfaeémi@ PBS0IPTOT FBNTT), mdmﬁaw 30R
NFWES (excretion) T[T ébwsrm %ofbojo@ mﬁrirao@dm mﬁﬁ@od
QRBEETONZRE (excretory system) &) dzﬁéoﬁmﬂd

JRITTY aﬁu?moﬂdﬁé

S3TQIT | WA TeoOOT
BRTERERLBED. T3-Ter SWOINSTI?
BB, BReHRT TONF @msmom
VRZOT. A eIRIWOR (kidney)
m@zm ef\raemm@m@ow STARBNET.
dg@ QT msusmmm
BTN YVTOING mza maﬂd%
wmcsrmﬁdcém wﬁﬂrao@daéd
YOTOINT wmzsﬂie;o dﬁ% e
oo@d@&béﬁ QeORY NG @am@éo
ms (urlne) 3 SRITY md S93053 0300y,
BB, BTEHOSHT DRI -
(ureter) 0¥ VDROFT  [RIY)
DRTRIFTONDOT  Swegéeed (urinary bladder) &[T, T3edRWIB. W
mza@esw Noﬁamméd o300, (urethra) W —aodzoébs EV T
3363033@(50& aﬁ:.raémd (urlnary opemng) o) MQJ% ﬁr@dﬁ SR
(283 11.6). mgam@oﬁmﬂo, BRTTOIND, FoRZEee3 L) 0RO 30
QR TPONZRT TLIFOIPNT.

RS LI TOON

R TY

B 11.6 TRTTT QRRETONZRT
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TORF, VRIBIH  FBRIFON 24 noEn¥Y 1 00m 18 L DRIB[A,
DBRERTVS. BRITY 95% e, 2.5% 0RO B 2.5% TR, 9T
msméamzsrﬁ@dogd

BTLCANOR  OINYY  WHNE VPRI, TBCR  TROT S, BROID
QET W) ©WEANPTOZE. L3eANONY O L0 T, WENY e Hewemon
BORVTOTT PANYY 3[OT WOOD TSAYT, WRTIR NRAITIS. 8¢ ST
BHOTYNT OTLRNVOT YLOWONTOTH.

23e3 CIPPYTOTIR FOORNFTIREIVTY VBF LATTONY, IS BN
QETD BOTONTIIT 0T V)43 LOQLVr TNTBEONYIH (COFPNRE :0ROT JeT
BLOSPMORTOOT WD BQTNIOIT, wTe 0ed Tosy) LR[OTN LT DY
TEBH), BOTWNBLD FHIOD FPETT.

T80 BeBOOT ToRTRANRT SDBNATI), THTENOING AFodw) 0T @z%éosmao1
DVOOVAT. NCPNEOBT \HOWT TRENWNVOTY SeTHoN ITMHT  WILEAOIT0
SRTBY BRSO THMNTN, DBRFRI. | T, BY, TOYNTOST HHWT BedNH
938 TITHTT VPR 2EYT FOOINT (CRROT ©) [IY, DBRERTS. [IPIROY
DANEVRRCORAVC T essclelevwol

305y 2390 RO WFD MOCNROTRN BEOH BRTHITONNRD FOF IYFHLIOW.
RSB ITOONT déq%@éd pOZoezHON TTTY S YOBINY 3e2DTF TRVOLTRMOTT.
338 VPIRITONT RV 0DTTOTIRN ©B[T TFLW, 3RPIVTY ©o3T
BINT WDFSRTT., SFTgodrt BeSRO2T® (dialysis) [T

11.3 55 NYY JCPENY Tonordd

QT NI DIWOINT  FRETBNTI), BAN  ¢3e0T  [ROT =egR0T
wc.%cja&ra%fosﬁ ma @@mfcﬁa NSNER wﬂméﬁ QO VROD 18Y ?De@
3OS0 AR (M Noée BONY AT meg FOWE D d@% wmf?n
OTOIRENAZLOTR 5%&@&@@6 emsm{l ZOIROMWESH. BTOTH) 5§o§3 eﬁﬁd
BB, NRPBRCTT DPRJWOT BeROD TS BWemEReT ORI, JEOINTT
DOOTI), BTD WFROD 10 Y FAITD0. TN DT WEDTLINGT), IFILD
8@@&@@%% = 5%033?)3 w%méfa%faéé STOOT 2eNOD TS 8@@&@@5&@
T30 SN0 ma@eaﬂeﬁo aﬁe@é’oow ooede)és QETO B e,gjam%mio @eﬁﬁ@@ﬁ
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TR MNIOWIT Q0T ALY CITTONCOTIR BZODF TR T SNEY
BUPORVL @@d;@ STOT SOIRTING LONNST éeﬁ *emsé%ommédo

QeTH Ty DARNY M3

mfo 30T RWROT T OWIeH] 93232371%353 ooeaﬁra%ﬁosd BeTOND 23eTH
d@emmm LERRORTIITI. e mzfm QeOTY %dﬁdm 9320%03336 ogfamﬁmfﬁa
ooeaﬂ.@@é@a aﬂe%mcs dseeﬁw amesaFwsa 3eTBREZONED éz&méd m@a ssemf
N Qdaw NEOT HRBR 23eH cirae:nri@;o BOTBE mo@msﬁ [38 T (D)1
5eO0T Ve ASBNRPT et I *?msé%ommgd @omd:o m%o;dmgd‘? Nﬁe;eg
O30z DeSO0D TOMOLSs wéwz; Q39

;\/‘

b S, DINAREOS T, EmoN
&@gﬁmaaoé Q3¢ »\wﬁv QeTZY
TONZED xxémug BRPIBNYTTITOED
QIR R o ees BT

iepwa DRFAL

(D) ()
233 11.7 e 3y DAWNRY Tonordd
(R) BeoR WBETTY (V) HTTY

T, 2IBRT SReSS BOOSIND. WEPI0T AT [T BEETIRTY,
TN, BANGY BRIBON0SVR  WAT® (Vessel) Ros. adem %J@G?Sﬁ@?od
md%%&ﬁ SAo R moEs wormos (vascular tissue) ¥, YVOLD SRHWI.
BeN0IPOTIY DT, FOONFNTI), SWRH Besdpeane nooe “womoz (tissue).
RAANTY Qe B TPpeRBNY TOMOEIE [IRWE VBT WOMWOTTI), -géome
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(electric fuse) 71¢¥ IIPOIONY WFRB/D (B 14.14). ILRNT 2g QN
BOTORFYOD BANTR), WFHRATHTVT. 20T WOBOTY ATZeON TTLIBWY
AWFN IJTC ST NOFK N AWIT. SFHTN QWFT II, ATTY W30NIY,
SREOTIN DWE oI em%éoda NOFONOT 2308 WNTT® FOLRTLTIN.
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BREDA JRe&.
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8308 VBFBRNY Wi P LOTWTI.
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Circuit Breaker - MCB) n¥@), owpn
QYTORMET. DOBOTY DWW BT
ROTTTD VLTI, WEOTN VY TozmONODE gy My
ROTFE ~ TRTIRNT  WIIDORNTY, e 0 4
RROOT. RNER, I RoTIFE, Fowon L W
OTBO FREFNRRNIH. MCB Y e 33 14.16 SRS WooBY
ISI 3D am@a:@% NSV ey ( MCB)

N30T
23

0330TONOR 8@?% mwo&mm@ﬂ ANE JRIT ISI MTVED zﬁﬂﬁ%ﬂ@e VTO3LPCNA.
330D TN BRI, FoS VTP SRETT BWNYDY, LIRLDTI.

14.3 QT Tros Feeen TOMD
233G 14.5

DYRT  L308TPLOTA WENT BUT
S, IRHERY, AW | IR
BOPY PO AWFT F0Z0DZ, A0S, A=t
200D ey 0BRYW, (compass) ONI,
2@. 283 14.17 39 BRe0aT03 3080
BOAT, OB LIMOROH Fwos @_
DT HETEERERY. DERUOD TOYR | e
QOFWW, DWSABRY,  2OW  TORTOI
(bar \magnet) =T, QOERWOD TETE
BOWD L ATIMRYTOW NN, &en
QBRI MRV WHDOROD, FOTFF %@ﬁ 3Q, TN DT, NEARN0?
B3I me;% NBOBTMYT? Y8 &337130@03353& &O0T ROTWBE T3
3,97 3, DRYch By IRIOT MFE, HOWJ?

BOP) PO B TRIRNBI), RVTTOBEFR. 83 TOIREN D[IY, BRWAITTI?
74 NI

?,33 14.17 @&r@&%oﬁ: m%s e
53:5;39 TR TOFBT




DBRWOD T, 20T BEY TOBHOW It VDT, AW YT — TIEd
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BRFOD VAN MO TNRVNLY 0B3RBT

0T 3eT/EBODNY, F0EOH BTVYOIN BT, WROT IWT TSROTON
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mééséﬁ TOTJBE . @m@oswm& OT TRBNS Won 38001. TN ESTRE R
MOOTBRVATR),[ e, DWITYOSNY TRFF BN, BRCDF SHA.

B3 &OT 20T WBRH IBIIFIDT), TR DT R  JeeRTL. ©Y
WOTHMOT  2OTD LT BEIRONT), BT FoPT B, WTD, Heden
2RTRT TERDW. BN WRTIR VLN B, B0edey. ©TOTT PBRMT
2RCPI\ IRRE TOT H0Z, BOBID), JeIHOH MIOL IR, T BeYROH,
0TI, WRTYRR TeYT. B3 PO WRTIRT JEIRoDT, veomazee SROY.
DT WOBHMOT DIZRL TOAT. BN RTIRNR TBEIRONTY, SeSZe TOTITOOWTD.

BB W WHRTWL  AOTOZ DY FTFOHL  F  TIWIFIOOT  TjoLITON
2PTRMTIN ©8e0R0H 8 AWRTOT ZRIATR. BTT 85 OTODTI, 80T
SOBT TR RO 20T 0ZHWe WFI ARTY m@; OBNATON? 0T THEAAIN
w%@;ﬁ%@o. QD WPPRORTLITVTOT amﬁﬁwm‘% D) NWHIWYT?




3. QWITY0TII), Y0TARENA 288, 14.26 TY B0e02708 T O oy (signal)
POFT O3V FIPTOORT, B0IPOR.

|— ST RORFTOT

ug, 4.2g SO ARomzoEs gRee)RRTo
4. QNI YOTTTENRE | [ITIW DORR 33| AR, AP 030D  BAND
) MCB R, B0edme0 30 WPYNY FooDF DPOTHI), DTORLD
f&@@e&oﬁavﬁ D0

QRN mgi)

PORVFT  BQ ARIITTBONOS BRTSE  BDOID
AWT  WTI SO | DROTTR, WS
VW, SAROAT $edF | TOB|WITON FoX B,
DRFTORE BNTU., IRFIS 2ut) WOFTED [s.
YT|D AWF W, MOBRIPET’, WBOTUE WowmEs [
BB TPTHRETOR Qﬁ@'@p% ATOONTIOE  FoWE DT
VeHBRP, NOBOZ AT 1300 SLTWINTIY,
BORZT.

¥
U 14.27 oI Y RIT®
(3 3. 1847-1931)

g
R

9
(&L

TR® W WWT TOTHOTONK 81




1 5|se= e

308 ©FPWO BOTOT TOPW NROF RRONFS BP8T  3TLTOT 20T
3RBRONY  TFeHMPYTZ, ae@ SRERBTWITDT. ARWT', T ), FOT
faoz%asﬁ@; WNOLRNT @ewmfo TRTRRRT %dsadocéﬁ@ém 2R3 E’Oe@
SRCBTVTIT [233, 15.1(2)]. ©TTe Oed e302FFA0T 0T %dsazsozs BeTROPT
3RCHT DT VPHD AVPI ICYLET RREPTHOTW WIVT YT 3TLRTOBAYTY,
zsmeeg OB JpeRTWIIWD [288 15.1(R)].

233 15\ 83IW7L38 TR
33 VLN mm& RRWATEH?
15.1 33 1T 8@3303:@3 zﬁ@:‘bgd.
65¢ SONEONY TN VRRT asmméomm WRTYP 35&%&@@0@3 e3
23e0ee3BODY @553 QOCINVETOT 0eeaT wéoﬁam [T I¢T %.@@éﬁoibod
J033 NG 2e¥300d K"xrae@da:%é (283 15. 2). mﬁcﬁ BRTW DPROT e
2803 VBONTY, IPCBED wadmr’i TBFNTIY. 087

()
283 15.2 $eT T WRNT 3RTI0H RV
0eeT WICHE, JRCRITLHW

B398 FOY TeadonQ BOWIT 202N B3 WENTJLIFOWOT TOWWIET.

82 DTV

o¢l




Dy BT IPI, Tert WTSOOWFWIOW?  BERD  JoNTT W
BRSO ﬁae@w 2vees QTN DT SR RRE?

15.2 3¢38 ZIFOR

BRI e e BIB LETOT VI LTI DI, LTGRO
20T ATRT. YWTRIBTHN BHYTVT FSTLS S & ©FD0 FSTRI AT
W) XPIT QFW, WTORCNTWYY. 0T fmeﬁw BRTB  WOTD L3TF €D
(mirror) T03 BIFRIT WY LTI DI, WTOVCWROTT. WO WP
TRBAL 20IY TSTFOTRRORIVYTZ, AeY SHCRFTONT (B 15.3)2

283 15.3 JBSY JDnY JEFOT

JONTOT T BRTTOT, O3T0T)TC dae@w TTFRTOZ [EFATT. BYB
TRERT w0ee3 QN @mmgﬁ?

DI 3P, RS AT YT DFI), WTRORAIT  DOLOTR), 63¢
SOMSONY ey 3OEH) 0. TIEEODOTIMOT WFET DIT WTLRVHONT), Vs
BIPOR (reflection of light) AT[L. &FFS YD TIFHOT TESFO
BROTE 23eITEIBOD, 55&%%@%&)6? ©T3e 0e8 FN IR WeNTEIFORNT,
TIOBRCER.

23e03E 15.1

EOITFIPOTI), SNNBNY, WTT MomT), BPRTY 0T JedsOR (slit)
NYTT WF RBOOT 8 15.5 SYHWOZ [, [HTT TS TOROD
e wWEFF PROTI, BOR. VT XS TN TIEE (plane mirror) T
TEIONTY, ©OWN IR (B 15.5).

AR 83




RDFSTONAE, (233, 15.4)

TOWSBOZHY  WT  WOT DY) [ROT  IFOPT,  JIeARXN
STLRERNTY. BWTY BRoF) A0TY, BEWOWTI), AeOIY 3D

23, 15.4 RCORY 20TT,F/IWOW

N LR EA0T W
%ds@dowwa’% ACHTOBRNY RUT
TOTD TRERT =S eI FJ&.
TONROD DT FLTFF TFOD 230ee3
33T 3TN FTodRI|OS EDWE ),
QR. BN BT FTLANDT L.OTR
A 30e83Y | ADZY  TIFT
eSS RENWOZ WLFES 7@%566301
BPowoedE [HB (88 15.5).

TIFEOEY B, WS eedT L3P
6361&33& WHSIONATY? TN ERTE O,
BT \NTBR AR gg VMR
TEPOT  BYES Q339 o3RF)TIE
WTERDTH TN ToLBRFYT?

83 15.5 BBoR0T BT FIFOS

TSI L¢3 IeTTY TTJEEOTZ, SRR, TIFOTY AR JEFFORNH

FOJRATIN? AWE ACIORBNY TEWOW.

84

NI




BP9 ADIO  TTEROOT TR BISPOI  BROTIT 0TI, B3
23eT|LFO 9T,

DTN I, WIOL  YVOLNBREE  TSWOLNARODR T B
WPYNY w7} DIRD Svodeer.

FO OISR TRNGI, 11eeBORB[OZ IPETH?
DOLVTIZ), THed %%«ow wo:onoaé JRNY a”m“
ucﬁ BEBD M%VJ\JSN\OC& '553 %mmf'& 3vowmri

ms ) RPEBORTE Q0T mzﬁm deﬁfa\z%m

PRI LAIFODD, VY LTYNT?

23eDTE3E 15.2

BOF
3

PLOOINETRT  Feeass 2803, @zgpéofbozj VTR ENR. 8330 w@we H0O0NT
STLI0T 23eTEITONTY ITFLABYID ), ART.

QVOOINSTVET (06083 LSO, IV
TTET  BNOLINTY /8. 00T | 00D
WBONT, TIFOTY  JRCBLY, TODSR.
QTe D8O TeLT WIODW, | TIFET
&OPNTY AOATOZ FORWWTIIET. THF T
SOZPRTBYIF/OSZ  TEWT  FT O3V

THEROOT  YVORT | J3Wow  (image) 243 15.6 DIV TIFRTO
DONTET.

TTET | @NORAGY  woeredd  wIoRT,  KSed el AMTTOY
ROTPETYORR TISWOWTZ), NOVA.

&
Go

WoleMD 33, Qgﬁd@ &l WO &339@03353%
mﬁcﬁa%m%@‘ D BTy 8TONTI,
c,wc%wmd@ SN Vézbozg:@ SDHE

MOBRTONY, AW BFODFBYI?

AR 85



BE ROTHPFTYONR  BTEWOWF) [eTTNG? T W0 BN
FWOSYDBOZ HeRNTYOD Fe0ITON? YOFH TSWOWII, Wed JSWow
(erect image) ONF[IAL. ATNIO TTJFEOOOT YLOWRT TBWOWF) I¢T VT
BRIT MOZTHE ATT.

200D ©OWTVT TTWODZ, TIFRT 2O0PNBOR. SN T WO
BIWOWB/I), T|IWOH eSS JEOPLD TENZR. TJIWOD ¢S TISWOB/IY,
TWODLD AR mqﬁémomé? N TODONT, TBIF T B[BROLRNRTY AW, 31N
TSVOWII), OO =003 TWBORL AN mcjémo‘:bé? DTER ROTFFNYY
2300000 IO TSWOWBIZY, JHODELY TN DOV IR SPOINES.

BEUOWR) PFFONOW T, TRTBOZR? Q0TI PO Ty
QBROT WEDTLEFONTY, HIpTEReD.

23e0TE3E 15.3

20T a%x@a:’uaecsermez éﬁm&m% Bl s @&3@@@%@0 WOLFE TNTT
W30S 64 (8%X8) 2,0T¢ @P3OD z@%m??n& T2, TN mc%mﬁdeg (Es)
rﬁaﬁ’oﬁomol RVOWO. OTT TS FBO zstseamq ©0WON BREBR. TIFRHOT
WBNIR, F2BROW, RTIJe BT WORIY, TIL VAT [RET WTT
(pencil sharpner) H03% C3RYTIWR 283, BT, AR (B 15.7). BWowT
m(psam& MSFRERY, SN IWB[I), ToYTe T3 woun x@%oéa%. Q)8
TIWOWT (FYTIJR, WOWEIRY, TTFOOT TBWOWT TRT I 3T
BNOOIDR BANT TRTNY TP AR FOLOT TN EPOWI?

ug 15.7 BB TTFTY TIWOWRT, MHSFROTYTH




TTFRT HORNTIT TEWOWP) BIFRT [IVOGPABYIH &R fadowage
BRTTODRYTD AT TOWWIITH. HN TWIZ, WEFE  FNGT  CIVR)T
PRNTOD QTI), TO&eDR.

15.3 WO 9 TE!

QI TSWOWIZ), AWBO TIFOTY ey JRCRTN W HOF[N
QI oZode YITOD? AW, W) THFOTYT AT, TSROWT IW,, TV
2.0 ATAFCT I IVADI), VY CSRWNGRTTR  NEAATVNT? LTI,
BOT&BO3RCED.

23eDTE3E 15.4

2000 FWIO TTET  WNOT (R0 T, TSWOWHTI, NI, AT,
DRHOD, [eSY, TFIWOWTY 03503 §; 2DeSSTOTIY, (288 15.8) SN I,
WOBNONTZY, TWOYBZRY, TIWOWTY /AT 00T/, FROT BRLTOSTI?
m;p%omod R@ODR. TTERRY QWY WO QWRTOBONR, W) WOTIOS0NR
TOEDPTID, V) NeDVAN0. TRJFN [0, ST TN, T30
3OBYMRTOT Te0RDY.

ug 15.8 F3WoRY Ty wOnE Forwgd 283 15.9 50L0Sw®
> . ~

31\ 20 QTR aé“o; FONTT w0ees zme éxdmol QBT BTO TIEFRT INOT
oRBOWTNTTETY 9 Ten ms@o:id?

20T TRONY TBREMIT:
BOWIT U, SeeRTZ AMBULANCE
DOW TTID, DWToN WINTORTIY,
SRR SIFODRRLOT.



AMBULANCE I@@@, 88 159 SQW@OZ 0% 20030DTYT 00T
QWNET 9ITIF 00T e:soamjaj)s BNOT BOWIWT T IPVFRFDVFOIND
3T, LOWROH a’we&swmok ORI /PRE OTIT %o&aoleés TTERTY SweeRTN
OTD/OTH ©TZ, AMBULANCE 20T 808003 00 0@ITYT. O330:T3¢
©E IBOSPNBOZ SOLRST R o0 WD), BRI INYT TSFHONT.

RBRT OFW0 O TIJF TIE DY DY TIRNY TSWOWR IWNY B
MogB08 2TTRN TEWPTIT, VY MEVRATWTW. [T &erted? oW )
eﬁ%oja:-—mgdo@d.

15.4 RRCOCOH TIEINLRONNR 383

BTD ) RTIR 33, LWL TOOINITHT. WA WBZ, AT
LoD, INEROW WTTY BT, TSROWHTY, JREWWTVI. Wi’ 33 SO
ABO THETOZ [SFRIT. IS, F3R00W [T 0T FIRMOTNG.” THed
3, BEWOLTD), RS WBE LOPINTY Jeerdzpd, “Wedin 1Y S
SeTTIT DT MTTY WFLWH| II, BILOWTD, IR AWBIY SRCRDET . 83
WWFP BT 20T 00N THFOTOZ WSFAMWSTT DO Ted TegoTY.

QO BRT 23T DB w0 O30 T0 X, 53@@3@23@8’)3& WS 55?33& Qéwowwm‘{
BRCTBLITOTN.

23e0TE3E 15.5

20T Aee® WRWBI), INTINE, BB BRTLRNBI), I, F0DT BT
LR IRRINY, BTTY ) BERow TERRT? (8 15.10). 33 JIwowsy)
ADTO TTFOTY  TLIAT (e, TSWOWIOT RIFONTON? 85 TSWOWH)
SeTTNTION? TISWONT MY T, WIT WP BRFWONTIOD?

233 15.10 BRHWR SRTLPINTY TJEWOW




3N BRUT LFEPNBY AT, TSROWTZ, Jeed. I, TEWOoWF JeTTON
TBHTION TOENTYTR. AT, BRDOOT WRWSB WOITJI), TLAITY BRCTOZ
BSFIOT TIWOTI, TLWTOT (288, 15.11). Iz, BDT WTIR F° WP
HRE w9 BEVOWTI), V) BRDF BTPBUBRD.

33 I5.11 BT
RYZNTY TSR

BRYIY DTTO® WY, AT BB, DI OTOT DSFRIT. DT
darsa%é, needeoR TFFEd (spherical mirror) ) 2.0 SDENVEIE YOOI TS,

R0 BT T BSFIAT 20 ;AN TONT T (2.9eNFT) [ 15.12 (2)]
VT, VW, TIEE (concave, mirror) dNB/D. STT TSFORWT e
ETTONGT (BHTLPNTT) [238, 15112 (R)] ©TZ, ¢S T (convex mirror)
DT,

(2) ()
g 15.12 amﬁl DIJED sa:g e DI



meal TTEeD DB, LT wwrme;mol RRedeOD TTJENFOTD DT FTOINTT?

2,00 BT WOTBD, BRILO,
OTT 20T LMD, VW WF
3NonzOoT 3ZoR Iriod [T
1513 (@)] (90=r, &OHT
Toech T WBowRy, IJOR)
3Z0RT WORT &Y d)eejwmel DN
QOTV, BT 53@@@3321 QT NOT
3805033 [233 15.13 (2)]. D, (z:;;)dse@ L

IR d@ddse@w

@ L)
233 15.13 Recdeod TJFOR) NPT Nes on

23023 &%ﬂﬁae@w am& DHEOWOS. ToNL MTT . NPT dseeﬁw e
DIETOT mrmgcs.

BRTO TIFONOT YVOERT WO JRNT FJBLOLEI), JIWOR Foed
TEODLD PG PO IJIN SYNT. I, TTF T TIWOWTIL, TTWON
e JTWoew mqﬁa@gd DORTD), TR BdSeORLeeD.

23eDTE3E 15.6

N30T
23

Qe WeDWEF 15.6553& RRONFR B933Y [P0, TRODF WFR0  WTT
BSVOWBI), FeTwoN SRCBBOZ | OITONLL DYTHLA. T AW, LR TR
YVOLD TPTWWTVOW. TTT WP RREEOD e WF BROIFT TEVOWTI, VR
BRCTLTOTR.

QI  TIEEAVIZ, 7 IADIROW VT,
BRODET FBEN BNDB[PE LROWO. TIE LT
TIFOT0T LI, 2.0 FNTT T
e, TEODL  JONSR. TPNTT  TBRTBIY
BPOWRETE. TPB WTT eSS 8eT, TFoIT
BT WOTDTI, TARO (83 15.14). o
QNANYSVR BHFeo DI FNTT ToYoDY, ¥ 15.14 O, TR Aeobrs
PDEOTRRRTOZ  HLROWO.  TNTF) DB B TIWOWT, YLOTREIT
TRTORROTYTI?

81 TFOTRPITT LYIT O AROPFT TESVO0WTONTOZT. 33 TBLOWF)
90 PRI




TOTIOD eSS GVOLMIT DOLVTRY, NEDVVR. TTWOD 3¢S YVOERT TSLOWTZ,
[, J3WowW (real image) HJFL. WeNIJEF 152 Y FWIO  TT/EELOT
YUOLRTHT  T[SWOWB/TW), TTTWOD oS THWONL  TOFIOMPRY  DOLVTI),
STRERY, B3 DO TESWOWTY, NF J3Wow (virtual image) DT,

oecers 0D PSBOD  TBWOWBT, TJITOD e AW, TTFELOT
VRO TODSABEED.

23eDTE3E 15.7

D, TIEEOTJIY, 2O @mdgoajﬁé WORR (TIFeawR) %dmﬂdmoé
O3RYTRTTUR BEF DT, VIPRZRFWITVW) BeRds D@ (238, 15.15); 2.0T
S e 09 Tododa, ©ou (ISem,x 10cm ©FEINYTy). BER, BIToDOS
BEFATT. THEPOOT S0cm BHTTYTTOZ 028 330 20T YVOINETE
Boeeats WIoRI), AR. meﬁoﬁa TSWOLNI), JIWOD e, TTWODLD TODNE X
QATHTN wddoda x0ees meﬁoﬁa AFEOT w%abow Ipielkplavininlerat wddofn
wswm TBROTESE m@ Boecerm 280 ?3%3 DIFT  w0edS a‘:)e@éo@dé
wdcﬁojaa DROINOLD TRBLTIFYTIIY, 93333w@~%@@ 83/ B30 Néé @zﬁm
SRTBET facﬁa BON MTHHL (adofm

B2, 15.15 {3, TTFLOQ0T LOORT T, TSWOWNT

2300003 2 $0NTY, BT TAER 3D THF) VTR, ed led WITYB. T
BOFR BOTOD e T30 THBODLD TODER. TS BOTP T, DEFBWODI),
3T, 15.1 OQ SRRDA. eees oI BT 9eT TSTIWYN TTWOR
e TSWOoW TJRODL TP (8T 15.16)?

QI TBIFOOT THET TSVOWR) IRWII MOTIOT WFHTWIOW B
BRTBOTWTD DOLTI), TOF) FOELWION. TSOWY RETONTW T BP0
é)oc;sesaya BSNTL V.

38D 91




B 15,16, 035, Tpreon0T
el cnter é):zsﬁ TSNoW

Q) TTFENYDY, TOTOWD WBESNVT LFRSES. Fea), 8, TR DB
MOwED TOLFRLD FTTY| A, | TBHFEOTR, WIRMRTR, dexy JReRTLIOW.
TOTIZTD AT W), TBELNTE, TOT BRTFIE,/T3WOL SRCTLD LFATYT
(B 15.17). LWFFNRT DIFOIND, T30, W) ‘Ai%éscemf TNOLNT QEITN
(head lights) 23, SRTTIRENS (8 15/18).

%3 M7 ToaZmed Swenohy,
Toes BB

%3 15.18 S J3POT

WRTR 33, TR aﬁdf%%@ss TRVOINVT BT NS T3 TIRVOWTII),
NEVJATR. 3T, TBROWP) 36T 3B MIRY WIWNTPTR, TOWEROT.
B BRT MREDOD TIFRT 008 V)T DTN SIONFYOLDTRHR.
92 B




83 TTEOT DPWI, Y MSFR. B3 B3 BEPIRT a’beeﬁw SETTINTOZTI
ROLTIT), NI

BRCB 15.1 DD, TIFEINOT 23T 363 TWATTRY TBWIYERN LVOLRTDT F[SWOWNRE DTS

AW, TIELNOT VIWOWT VD
4 IDHANCT WIT /| BRVWD
[T QT BT NS WHES [ ety

3BIR / BT | TY / B

50 cm

40 cm

30 cm

20 cm

10 cm

5 cm

3epe3F 15.8

Q) BIFOTTIN RESTJEE WL DTS 1573, YIToREFR
(238 15.19). Q& @Giﬁmfa’){l 3ReHE 15.1 SYNFOZ SRR

T TTEOOOT B[R AR BATTYHZTH ©TT A, T[SVOWBI),
TEODWIT? VRDNOZ MIHBY | BRFWOW BIWOWBI), Ve TBOWIT?

RBING TOIJF THERNIY  WFRT  TTEOND O3PYTOTHD ey 81N
MTETWPT? VYY) LeT_TTEEAMNE. 1T TIF N DT TWE3TY JTRTIVT
DAY T3WOWTI), VRN B[RWIRN. STOOT VP WOOTON T, 20RO
TOTT BYFH SV BTRODNTIONS (8T, 15.20).

33 15.19 68 TTFeelon U 15.20 IFpced TJeeoTen
YOO JSWoW QT TIJEED




15.5 SHTRTNLOT YVORME TSROWNH

BPFT  WART  (magnifying lens)T), e
SHERBTVID. W3, VIONTI), LTLD QTR WFATYT

(288, 15.21). TR, RTY 0P ITBWIT  TeT3 e wnount?

mﬁﬂ%ﬂa’g &egﬁ@ Q) WPRATLTOW. JPFT WORLRTR) ‘ i iy ut';:
ed clothe wear whi -

20T AFT TRRT. e NPT sum.t,;:r,,\""

mmcﬁ@m& o*"oasawﬁ 554653, BRTTBFT D) it o o bl i th::".‘;..'.
mg\édw%mﬂ@ﬁ mﬂm@d BRTNG «amol 3oy -
enmo:'iraeriﬁ@émc1 =t mgﬁ 2.

30y DARTRYI, éﬁmﬁm% QRPNTW, BEFA
SpeR. BIFWRYTOOT R BPNY o) BIOAND
S9CNI? WOUN0ZT WPTY  TBHINE  DARTRD
QT DARTNLL  (convex lenses) [88 15.22(Q)]
DPBY SDTNT, WOWIY TIPNDLE  DARTRARD
), WWARTNED (concave lenses) [BZ 15.22(Q)]. /
SORRTN  TOVTTF TN L3FT,  TOT,| TRENEDY 33, 15.21 Fgrg T
QRIDIF DOLOTIY NI /\

Y

(2) ()
43 15.22 (9) 268 HEAT (V) de, HRRT

Vo) TOBRTNG BT e300,
Q2303
23

ARTNY FPROT BRONF VP BFOTXPITOE BT, SHCRT WTWODTO.
QeI TVRATT TROT BRODFT BT, W, DeDB O3PPTE LPNRT Boeww
3e0QLTORTOZ DYTWA.

94 NI




23e0TE3E 15.9

20T LT WP THFT TORRHTIDY, ”
Sncvdey, ¥e 1523 3Q é@emdoé
AT, ﬁuaosa?s BB TITDIBRE
wc;smjg SB0WO. 20T FNWET  TOFOD
WS TToTT[WIO[0E 20T B[RO
TN WD) ARTT TWIT WOTTTI,
BROTRBE BPR. 30T INTJYSTR 83
RITY HART ) oL, BTERY, 33 15.23 23 RIATTINERROE
BN FoNT) B TTORRR)T? BROHES T3, WIROW

263 TBHTT BT A, TARTITY, WERATON FRBT VS HF03[RT00T
QO ﬁsaagdofb? LTOBTIIRNIBT ROTRATNR 0F ForORRY?

TTEENYY T He0  ARIT | FANT  TIWOWT| xRS Tone W)
VTRDYTR, 0P SHERTER. DFRONYOR, S BZHod? vy AW
RIIONZ, FOWLROPED | oD Ameco.

23e0TE3E 15.10

Q) BT E0TTEIBEN BRRTOZ AT IRPTHR, SNTEHOW 20T STWTF,
2200 eT FedR. ARTOOR WRPW 50 cm TRTTYTEOZ YOOIV
0CEATI 23003, AR [283)15.25(2)]. FERTT tamolom HCDYLTT FTNTT
TITOD e 0eednm WIOH FISWOWTI), THWONLY TODSR. WHOH FXTOT
BIWOWTR), THWORLY TTTIONT), &0T WF0 [OOWF, BOX. SN 03T 0e30N
@éwowwm‘% TTEONNO? |13 TEWOW 53235 T30 ébac;jéd?

T VAT mm%mﬁ 33,
DPROT THOINB, BT, FLORETORITI
(290N RMIBT) [33, 15.24(2)].
STOOT |\ AWR), FCORETORN  WART
(converginglens) SB[, EROTITE
D), WRBRTF) BITR, DICORETORITI N
(BATZODTN RHIB) B AT (®)
NEeOQEBOAME DART(diverging lens)

@&Q@CD [33 15.24 (2)]. 233, 15.24

()




B SBRTOOT et 230D ©POITXI, WTURA [B88, 15.25 (V)]
B LIOCRR TTTIODZY, FOATY T3 IO TGO TSLOTI), JHFOPLD
TODE . DY NVIAT WOSNTR), WLDB[WF 15.70 A, BTF €D WFR TRRWOZ
(WPENIEN

OR0T SVOERNTV
020230 m&aﬁ amc&mﬂma

WOONOT DRCTTITD DOTITHE .

(=) (D)

8 15.25 [TRPOWRY, 2863, 233 ROSTTOORTR WS FHRATROW YV FSWOW

U3, 15.26 &8 FHARTROT WWORE 433 1527 A, HAATAOT LIOLRTE FIWOW
SNT; TBow




TRNT SRPTe MITY JeTwed W, IHFS TSWOWTI), THOHWN
TOTFTOONZ? (BT 15.26) 83 TSROWBTZ, TTFOD eSS THWODELY TOPTOONI?
BIWOWF) BIEH WP WFPH? 38 00 LI DRATID, BFFTF TARTN
QYBOIMET.

Qe [RTOONY I, WARRTOOT  YOERTE  BIROWNRTT), WFODS
BRA. W, WARTOOT BJHEOIE  T[SWOWY OIPTONLR  WF,, 3¢€T méa
BANT MOZHOT WTTNIT DOLWTI), e SPRNN0 (88, 15.27).

15.6 BROHFS WL — VYONT TP usge@%%?

Qe CIRTNCRTTIR SFBTY TORINYI), SHCRTNT? OIPH I0ZT 8¢
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ROLTON QONLD WBRDY BT PP TR WF0T 3R FONTY T,
QONEY WL ROLTI), FOA.

BRBAY, IVPECD TORFNAPR W), T[T QT WeTrddy. ©mn 83
VT ETT W OTRE VWD), WIATPTOIT.

BHOOT LOTHE o) ézs% WOBHRF OB, WFWET e ) WZR0TH
D95y TR VT, LPRWOIRYNR QOTDT/OZ TIPWITI €. AWOOT WOBRF OV
DACIET. INTNY 30 PANTY WOIRFO DY) TN, MLORRPATR
BATD TBLRENTI.
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LI G0

DY %émaéﬁ@@qodm QeTZ), DYTRMST.  WIVIE DY YVBVTTD
TIOHONYORR I WIZIONTD. FTWOINRE FoBOIR JTOZTION BT
WIS %émaﬁﬁ@;ﬁeg BRONOT BRTIRT QeTIZ), QYTRMET.

23eDTEE 16.4

QIR TOWOHRTT FOF FPOINTI), THOR. YPYNPOT TBOINT YYIT N
TEIONTY, IWWOR. WY I, I, ReTITY WPRTOTTZR)NTONTLICB: %émé'ﬁ
WEDTJLINY LIYTEINON WOBRFO VT 53?\)33& T ToTLOWONT DOUOTII),
0 ), HTFIL ) TPCRIBLONT 833 .

TN 2380TLIBINAH

$OT3TY éags 66363 PSRN | Qe m(ﬂé?ﬁ@) IR, T3,
PLXNFOTH VeTTO T[FFOW IOY) FFNTY IPT Q4. STIR 8 T OIW
BRT® DA0NWT PORN FTRROT 0T WIVBHI), DTOTTVW. STOOT
8@_3363 QETIWON  WOBRAOBD, WFWITVT, FNOD eI BIROT), WITH)
DTS WOBRELT aye;%ojaa’no1 éa% ODTOOWIMROZ  =ooRT.  QWOOTN
POBRF O N BDACINET.

16.5 JcOT TowWE
TOTOT WOBNYOT HRNED =eDT JEOT TOWICIN DY IXE AROTONY.

$05y RINYY PP TRPEAY DICIRHIZ, D B FTNDIT,
BROTH FBTF DY WENT WTPRWNTS.

PRTBY) _ITOOTRT  TEFTONTR, WY DY FRONW  wOTE  TIWETY
ReWFPOY.| FUR) TRINYY ©8 B, DYoIPTT VIR, 3P THINYY @8
BRX WMFCIPIOTT. 98 T3, THYO TBNTI), YVOLD TIPRTT, TN
LRTTIE, QTP TOOT WITRO YVOWRMITT. STOOT D 33T oy TReBNYY
TEOTROOWDNWTORD. VT FIVONTY  YIT  TWeIND  Ae0I  ZRTIOIY,
QTVOFLTIT.
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23eDTE3E 16.5

0BT WY ST, B IR DeBOONT (28T 16.8). A TN, BT e8¢

233 TTEBNY OXFT VYOD FTIZOODZ, JeWIT.

T T T T T T
68°E 72° 76° 80° 84° 88°

I Avove 400
I 200 - 400

— 16°

92°
- 36°N
thrlofct
TOXET DS

T
96°E

36°N

I 100-200 °
[ ] e0-100 L
ofhe o L
e [ ] 40-60 8 .
[ ] 20-40 5% ° {1204
] o-2 sy
©oBIDT B
Qbpermc® Qe
(=) (Zwﬁs)oo
- 0 200 400 600 km .
o Lznaz) ) . . oS [l
%0TR O\ SOTOTOND %
72°E 76° cé 84° 88° 92°E Q
] | ] I I 2
%S 16.8 1T ¢ T
1. Government of India, Copyright 2007.
Based upon Survey of India map with the permission of the Surveyor General of India.
3. The territorial waters of India extend into the sea to a distance of twelve nautical miles measured from the
appropriate baseline.
4. The external boundaries and coastlines of India agree with the Record/Master Copy certified by Survey of India.
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Qey AT F W, SEORY TOSFA.
ROBR, G eI 6@5 QINT009
BREPRST TTMITIY, T I, %@d@q @2%&3(3033?

AOBR, FFOIRMOTI %@d@ D05 WORMET TR, VO BRTIONTY), DO
mzsséomomﬁwmcﬁa. fad%é Q0T ROTIKONY WA T AW TFH  ToTED
ROT TEPLTOT?

16.6 QcOR JTFIB

TOTOT %@ﬁ@g AETF BT BRI wéwiéoja BROT IO, ATWTVRD),
wémé)émﬁ BRBFOMET  D0LRT), AR 63¢ TRSONY LLBDED. ToNOT
TROTOTND JeTZ, BRYRNE TRVT ABWTX RIVBWN, DL ORI,
BOPYPRY. VT ATWTIRT  FRTIRTY AITOHRNATIN T2 | DT> BT[NP0
BRT TREMDPYTZ, Ay JREWTWIW. VOZH WIIPOIOT DO 83 0eS0B
STRD, SHOVRT T £ON0%, TWHTOTT &3LR0.

WATET ARF B WTI0 TRWFSFTOIN déofnzz% DWTYONRD  BTITID.
RR38R wFm RREYUAL =BT BE®IN, JeOT” BWRWTON, AT
SRBTON Y | YIT) BT WNBWIRYY TR, [PF S[RWES. B
QT THPFOMOT IR FT[ORT QMY Zoedd. IR 0T wIJFZ
YQOTHNOR JETI), [PE BIVWIZES.

DHINOT  BAHGNZ FegF A AoINTON  BOW  BRTHLRHTIR, T
SHERTICF. AW VITITVRY, AYIPNT TOTJRLF) IPFomdE 0ed. BEETI),
WOBHRFO WTPTE, FRRELD  WIBWTVW. AW, V0T &R0k  (water
harvesting) 9%z PO 3R (rainwater harvesting) DD,TJ. TR,
Qexy 63¢ STNIONY 5@3@@@6.

DI, YIVIT XRPYRTITH  TWBEDY DY e FORT  [IWHODI,
VITRIWYTONE DOLOTZ), B B2,

R0SE T AINYY Do BYOD TFPEH Q0T FONT W Y,
(bawris) NYOBTT TVTPRTEINDES. LI, DOWITN VEOT FONRTFHBON FOOTTIVOWN3F

NTOTTONB).  TO FSTO3 m@ﬁ@m& WS, T8 ﬁmssé/s%mfo @53357‘@534
B0020W BROBNATING.
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W0 TTon @:550335

RTITT 3P TWIT PRPTTY WA0NNE YIRS, 3 JReBT IONYY
THEQBE QT YT FT0 T, Q0T DFF DY YOIREF VTN, TP JIRENFOT
QeOT e3eRFOID TLPNTI. WTVTPTEIZOT WOBRF VWY, BHTINHOINYT N WeDTW. [WI
TOTOTVTON WOBWFOT ) SQLMRPRT 0e80NY FRIINT.

198989 @90 xIT FFFTeIT FOFOH FBOIRENTLONA [WFVCOT 300N BRTL)
DFFOAT. NHRIE IO WP BT TP WIIONG S BOJOLD VBTWNII,
QENFTTON. B3 08 AONT0T ACTD 55399835 BUROT 28RO ZOFTN TOTTRTENBDOT ).

3§30 TFo0 SN LPINTY 0T, TOW ABNT, Hed BFEWMET e T BAVODNT,
oesémﬁd.

CTRNA, V0T 263, RTIOD FTHROT & FYTYNT BIW DI SR
LRINTR,) L AXEBE BREETVTFRW DY QUINBROTT  FINTY
QO VT WITIIONTZ, YLTIEIIN JBEF LA,

BRO-NBNER DT,
WHIR 66363 QeTZ),  WToN
WETLITOR. oY) QeTORO
(drip irrigation) 0321 Je)
oo (B8, 16.9). I
QeTOTWOOIN NBNYNR BRI
20T S0ZTONTY, QWOY
30T $RYETYRD, WYL RB B3 16.9 BRORG B D=0
Segwen NERY LOBNYR BNFMET.

16.7 3 T, HFO?

R, NI, G wPm  0IPPYTRTIR 793 BRCDEDT  IYONTZY,
SReRTON Qe TIRBLAGT0? BT SORW &3% DT, Bpewd TPWTS.
RREDQFOPI) DI ey TS FSeedew.

LTV, BRECITORTZ), TR JPBLY YVE  TOWOW TATIR, Ay
OAYALEB. HNSe TWTORARCD. TP TR YIIPHBTHNATI), JeRTIe:3. desy)
as@ Xedr!

" - m%@oﬁo @mﬁﬁﬁ%
L. Zezmen YOI, QA
2. JOTH, BRTOINT WILD WEWOT LIOR.
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16.8 xzne eSS Q0T ERT30H IO

DOBNFY BFOHTWT NN LRWRTTY, BB VRNR 30y OIND QeTH
Jatataplyl 908359N LMY TR, a"xme@da%e@ 5395?3033 TPEINTI, JI
33, @mwm 3033@%%@@3@3 xxsm?ﬁ 6D 30D @omdm Qey) éemmﬁe
TP 109 20IHO0. FARIR Dedh TRECHOTA BTHT OB, NokoAl

aﬁmﬁacﬁ ZROT @%s@ %@mﬁmméﬁ QTT WHF DY ReNY e.-aos.
ﬁ@@d ozﬁﬁodd L) @mdm} BIRT AL, meﬁo‘w@ ma faéd
66@@&30@ wamfa @OCSCSF

20T oﬁasas BRT %zé

mmm@d@ RAODT WEITTORD ﬁ@%f. DeOT BT/ BRTIOD TIWOBY, 208 0D3R,
BOSRENNOT TPTFTOOND. A[ILT FIONFTIFT L0 FOTH). SLVT® BYoDY
WO JTeTTR, T FFN TODSFATD. WG TRET DT FONTR, ©TH
QT BRONT TROT  PYITLEDTINAVITI. & IONTOTT-EREr O, TpTWTIE,
OB, PR P ke 0.

“me A — s:»e 3e3N”

IEned TR

W T—— /N -

o Slnie) OOBRFD QeTEROIR
DA WHFDRR WOBHRFO WL
T ACTOTO BOTTPTED

Resy BOITLRYT

* QY WCANPNP TV @355555. QEOYT O3TET 2BeNOIN ATRTT.

o T VR %é\%ojaeg RTINS : FS, TR DB B.

* LOWINOT|, DI JVFHHOIPMOIFTL  BRTW  TTOWE  BOWD
PoNNEY V0T 86T, WPBLT.

o Q00T BOWTE BXIWONT. facS% TOTWT RTINS TIWD FTe.

° %m@%mﬁ 3033, B3PI, zssfoom ézﬁ%ﬁ QeTOWO WFFOD ézﬁ%ﬁ B0

E’De@s STROTES @5;55@033035 @@&5) FTOTLNTD O &radéodam
YVOENTIOTITES.

o IRIINY m@s DT, ATWTK [RW® FOTLFTY, IWRNTIT
ARCDF IR D) %236 N@mf@ QeT egfaemmw wﬁ R
s ResR3eTT @rﬁé@d Zbebs @Sﬁé QY8 DB 93037
WOBHRF OB/, TRT éﬁoﬁwa@dm 3&333@53 mmoiraeéﬁ QT
ROTRTD mm@dm éa%wﬁe%o
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° TIARYT VNRBOTOHZIY, VT, TN WERLIER.
* 3OPY LINTTIN BHNIN e TTOTY, ¥ OB TN BOSTTN

L.

@mésﬁeéo

TevE FOOIPNTT BO B FTNFT BF), Q0T THEF A

(2) BRWODY FONTIONTIOR Ao VT TFOBT SO R[0F) FTRCTTNFYTV
QeONOT é?@uﬁd. (R0/3R)

(W) MTPOTT THEINTY AT BITL BWivg 0T BRTZOH BN,
PTORETT. (RO/3H))

() BRO-NTFNE JeTITON SOOI, AETROTE SFTTNG. (FO/ST))

(B) BYODE V0T WO ©FT. (JO/SH))

LOBRFOF) IO mmmdwmméﬁ? QRO

0TBY DBNVTVR 20T WeHeNY, T 3RYT LPRNPE. WOBHFO LT

DS ST DETFETOOT | TLORBEID?

AR YUTRITIHPOTT  IWFBBONT), JRTT, JeOT  WHFFORNT), e

SNBRRLRND?

WOBHRFO WL BWACHLD TITEOWRNMID | WOSNFR, DW/OR.

RRT QBTNYOT o RANGZR|PBe/ PR,

(D) BIT VOBTFOB/I), — - ) BROTF JBOIYT.
(V) DeOT TR %ééﬁ@o BB

() BRAWOD JCOT WOFH IS — .

(B) BRWIPTR JeTO YOMIT TIONONTY, ——— ATYIR.

Qe0T BRTI YLOIND FPNTYNYY 3R 20T FoTRTY.
(i) &eg OB LITTedn

(if) BIHOIT, éagg

(iid) ézé% S EFTH)T.

(iv) Q0T DDRONG DIIJET AT 25

ROCTRNTORYTI), eﬁoS% [PRB. WD, A -

(i) BTOBT® RTRe[T ) SONYY %gpdmﬂ PRTI.

(i) BRMOIRTR TN NWIOT.

(iif) TFoIT BINT, B FNTNTY %édmﬂ NPT

(iv) DZHTOS %dmﬁ POT.
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9. WOBBFO W) WOTLFO LT/, SRCOFEI 238, LTOWO. LRNANTI, THOR.

NFOT 3OF — 2WNTLIIAD 0By BRI

L. TRT/PTO®
Qe D), TSONY IO TTF. WY BTV RIT 20W JOBRT. T
STTEOBR, AWEE [PR ITNIPNID, TEd IPR.
(D) SN 2., FOJ, () RReNILI IYNE o5,
() BReDIEOWOT FpeRMdSTR ACOT TI0ed
(R) BRI soTand (®) ROTWBHLD BRHEROT FLINH

2. BRTZAT Wo3krw
Q) WIWIBY CSRPYTIITIR ) FOTYN APT WPYNYD), I T, ©TT
BT BPTD VRN, WEAITIT FOTTI By XY SYTY dedd
TBRTET ROLOTI), wé&&% LRRSY BVCERTHECN FORINOTT FOLTWICOD
TOTEONTI), o&raez%fq NO%@J 308 wdo&b@ WF QY ITNECNY 3F A
wdmd@ 3RSN m@oﬁam BRI, 3 TOFPY @eéwéémoédm Neé% 23083
8@6@ S w%oﬁaoﬁom @z&@éo&aozﬁ ﬁmafo B N@dé @Oé%?@d
LTI, wé’&%?&

3. daeé acdab& 505%0:‘9@53: — TROTEOONT ATOSNLL
Q) ITNSCRNY4./00T 5 LTHFNY BOBRBZ, [PR [ T ZRORT
TOTPT WIOTHOONE  LTIJNY RIT WIQONT)Y, FCIPOA. TPTTY
3ENT I Qo WY | www.rainwaterharvesting.org

4. eOT moTTEB
S ©FE S0RNY ILOT FOTIBWOD 27} TpIT FTORNFB/I), §ies,
QeOT SBTNY) VDI, QITON LT ﬁﬁegpfmim& é)méﬁrﬁ.@e:)?o.

5. ©oogs (logo) Tx.
QeOT BPTZONT), TSVOWRT CROLT WFw 8T, TWRT BT ODI,
e30300€232,

AT RRI?

BRCETY BNETT BYONY 0T IVFHBHOD  DTJT W7} BEITIONI  IORT
C3REFOIN NI FFDT. 83 CIRERBOIN ©BO0H PITLOTBJI, ART. VT-WF,
(semi-arid) TTEBTOT B3 WNTY VOBRFO DY) ézs%ﬁd%, TAOJOT BRBT
BEeTY TWYPNT B BBO0D 0edONY WTTS B SWoONY) ATOORT.




1 [ |mne: g semma

20T FOE WRTIR 2P LOONTROOR NTVITTBI), TFeSATH.
OBOW, T, AeLION TOWEWATW. ¥BL FPIFT O[T WWRIRRNT,
VBT DJNAVONTY IOF [RWIFTO. WDTF  SLTTLD  TTOLRTON
TRPRT® @5@5‘? BRSCSROTT  2308T B DPYDIROTI. DR [ INTT
RBEOF BRCTH SWORNYY LPNTLATOOT TEIOFT. Y BN :FOTT
mm BRT wom R0 Aos RNPIN. @am &3 @2,359@71%3 wﬁ 3@?53&@@9@
woﬁsfmda "?ON 35 @o:brsmmf FO3T  &%OOH mﬁ@%zﬁ.@wd& wwsacje?s
QTTBRLN BIR mﬂ ALY zSaéF,chda ROEF FPFPIT LHT® W[OR BT,
smﬁ@od 39, mcﬁ i'm@:m BRI T ARAVR, @mrﬁoiraodm we,mm
o&raeaséo&raodo w‘?é’oﬁowa éaﬁaédm TEIEOT |, BWFHOIN fam mc&@m
AN w&@éw 53 S5 OdetsdR é)draecﬁ w%w@fvcjab BPBRO G:D&C?
%e@mﬁ mwﬁ eﬁsojaFmo‘:Déa

fmcgamfo 5Ncﬁa TIATRESATIN Y VT MWHETTOT T[THNTRN ANETY
TOONF AT LAF)TIE 83, WTRCTT, 59050™) 0T BPPRC @%@f DBORTR.
DEYY  MROTO| O m%@o TR, | BRCRYIO ;-'@ﬁxce SEsl)
5%0%5563. D TR TRI Wi} 8@&%@%@3 LOPATLH. BTBOOT FRFET
@ﬁea@d@oaﬁ TORN 303 VETEN W AZFDITI.

17.1 RR 2.0% 3ees v

WBOR, WHF T OINRT, FRELD,
SREFPTT  IRTRAY, oy
w@%dmf?n z&rae@;%%\raocéamﬁé%fo %
WOTR mmmd e39n, coienly -
FNCDTT RS,  ToLOTOON
BROF | SHCNLVBORATR. I,
w3dRobn R TINYD, B
200NTY émrb%cg) 35353@
WODRT 8320 TN 235&

@mﬁgg&l m@m@g O3 33 17.1 RT W0 B0k
L3eL30TRT. @I 2DTRTVN

3008 LT TI, TINW MOTI), WD, BRENTOT WO TONGTSF .
SNEATN JRCRT 2D BRB  WRTROONR  ITBOPCRTORATR. BT @

FIEIHE!IR

om: 3T BeTTR 119




23e3R0T TROONY TRT. TRV TFeAWITOT e IF, FODIY, 28,
QL TONTWOZ WBONR AP, [TPATI. DFOTT AT AT TEIRON
Y NIl 0BT BRWR TWHEICWY.

FBT NTOOWOT 5@55553& 3RCOTLY DBT=OT %@@aod@ ESIAVIICEV ORIV
TOBRORT.  WWIPR  SFORFHWB.  DIoBT  wIoR  Jode  TedBdY
(283 17. 1) AL mdn’%ﬁ daemﬁmﬁo J0T S TR =S EOéDJFNzSo:%
TOENB), BTTR & TWTY) @%cirawd@ TRATINTOY. TORTF) TvOZTONT),
So—ad m@ VEAS), BT WFFI, wmﬁ emerofmra%, ROBRCTIZTID, mso

®9oT F$R %2@9630 wdamﬂ e
facgbéng&oé Fe90T TING D
=B XOTNS DT 8
30BNPOT  FePWOT  BOIOT
BB MLORROT. T AT E
3,00 AZB DTWIRTWF 0T §
8320 ©9TOR S003TINTIOZ
BEYT.  TDTF BILFODZ,
SRERT FOF) ONNY SONRY
00N, DOTFYOTN |\ WYT
TInen 3ROWTBOINOERNB), v =
23e8 TN WTOONT BRI 83 17.2 307y D Ty
QB YOIH m;p%oﬁo TONEI),
RN BMR ACTETES,
TTTOD,  ToWERCED, IO
BORTOD,  BINYOIH | IR,
w3e8 TRHNL T PRI 0¥
TReBNL QTN e320
TEOTR  (BF, 17.2). TIHT
FORJLEN BRENTOZ  TPFRC®
VT, FIR DFOT eRT.

6:3€ goneonYman
BTORT WOTR  YVTRTTTOSTVN
TWNY WY DRI BRRTI),
WP BB Tz ¥
SIBROTD  (8Z 17.3). T R —

120 PRI




VDT, VPN T FFNON W Be SWWADTI), WBNAIT 20T,
BT RN SPCRTT.

T IWoIET 2N FDTWINTIY Y WTYRD, SVTNYOT SWOTLLID,
TR, FeN, WRTN, SeTIT, ey, JURB(EVBN), worwes, 3R, IY,
RO, FOWTY (VOWRT) WTNTZ, THSFALD 80 VTJON FTOON TPRBT
(288 17.4). BRTQY WTI, 9BT TR, BT NBN (FRINW), eI
BB, QYNONIYTR, FPFIT OTT SROATI. TRT IO [ BTN
3l 23ed eSO WYNPOT BTOIVLTH). TN ABNG DDROT BRONFT
$3EONED O B[IHT, VERNET), TRT LILONDI), WFXY, IZSODTN, [BPRE,

43 17.4 DRI 307 =HOR
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23eDTe3E 17.1

E’Oe'sae VDI QT w@n@m& NI, YPYNYY T&RT em%s&ﬁ@?ozs
S03T00RTL IO mgmﬂmq mgm@.

TON (plywood), VT, =TT TN, TN, L303FE [TV LEBRETITLNTOSH
VT, WTT [RNWD zsme TLONYTWIOTD. WO, @% TO0LVT  JOBE,
TREINY ey B BRHeoD RANAR BHT TRVOT 0P TBOINR), FO)
POZIJ T DOWT AR DTN (88, 17.5).

'»i 20T mm&d%oﬁoaﬁa‘i NG CTSONT. %ﬁﬁ% mmad%ﬁ@ém&
HedA mmsw@ PEFTIB.

dpegE 17.1 BRNA I OYNY LOIF NS
0D p ot BIeod» ﬁzsérie;o a%
AR ST 23exy) denog
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B3 TDTNTRY, VR IWTWITOW  30WTD  SFODFTLRLD.  TTNWD
BFEONY AT, WeRNTR, I TPWIN. WYNONR DBRTTERTWODLY =)
BRYENH  ANTIN  BITAR  TROTLD T WVIRVIT  BIFCINIIY,
AT JO WBNRTRIT. 30y DTNTIN LTOINTH 0 FPWPFAT VT
NZOITID. FTT TORT 0T FRARTET PONBIW, 7B 30ets (crown of the tree)
AT QOTR BB/ TEPTI (238, 17.6).

%38 17.6 30 HTNY 30cRZ, CHRIAD

e SReTOZ ;Y HITT BONY TOLNWD RTINE 9T BANY
e JeR TN ST[ORE DO RIVVATOZ PP kel m%f?ﬁ
BEYTT. YT, YT (canopy) DT DO BT BEYTI (88 17.7).

300 368
&)

83, 17.7 RASQ Doy 3y dZones
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2380Te3E 17.2

AW TSTBONH 2,00 TW BFD emmsws% g3eed BRAR. mdmﬁm
AR ma @@mf& MEFTLY TODE A mdmf urﬁ W3V @@,ﬁﬁ@o
T30 ooaojod Nmojmm QeR) w@mmmam &e@ NENAIT  TNY
@:id, ASBNY 3500, 5&%6@@3, TR m:g 55@9%71@;0, fa@a@ e)c§)§6>71@;:>301 mgj ooB.
FOF) VTNY B BHOCLINT STONYRY, o W8S

DT DO WBY ANT MRET aS%%@eém%ﬁm TN &Do@&éﬁ DOTR
BpPRT VBT mmmm AR %3@5@ SO, Nmmoédmﬁ NG wddmfa“n
BT, (amm 3YBOND DZT/DH (z§3 17 7). 20T N dé mdmﬁo
eI SIS VOLNRIRTT, aﬁ;acﬁri@;o BB PTTT TILRNW 30366 ROBI),
TONR BROINLD ©308 FYRTBZ, YOO B[RS,

“TS PRIYODR TP 0TSO | TTNTRY, TERIER[ON?” ~ DO
wadm ée@cﬁm ‘g, &ed 25¢T mofmmsa@da@d@ow o B ST
BRNGY JOTE fadogd. TREING APAWD 3RTW FPRIOB TR PIFNTOTS”
RO JPHPRO® @5@9 TEOTI.

TRTND B m;aamg NBRY(FRIINY) BAAY eSS ©E0HE FTEWH
TOTT0T zs%n’@ab& DEBER)TIY FOR) 53356% DN TINT . DT a@@dmﬁmd
©wde TITHOT @egﬁo%cgpa. TOR TR WNT BRTLY I &)@éﬁ%ﬂ =veds
Qe W) meé%ﬂ@éo OLBTRORT ).

DONY SRNAENLY, RAT QBN |
BB RT JOT eSS PYINITLE
AS8NY  Dedd WHOTRIZ BN,
EeTNLD, VYN, ARINL D
AP WROD BT By TEINER,
V[T IRCRTL. & WEINY WINYI,
DRI TWTORATR. TRI  IOF)
B3RIINETN W, TER, 2, WTT
) 3P0, NT NOoLNY JTTLOT
@wﬁmmﬁ% dé& wssaacs@q GRLIOSCICV A AL, Gl
BRFOINETT MRTODNT IR SeeszonN, 32 17.8 2% 80
BN, -

VAT VXN W) ASNFI), WFH FONBFTYN SORZROTD. FRI JIOT
RS OB AGNY TETT e IEOMWPTD  FHTT  JoTRT  30ed

5@60333.
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3RYOINEHN B[R oIETNLR BPNHIHD? B BIF 03IV BEoHeD
BID BOBLIFOIROT), FHRWBD 20T HPFRT VBT LUAT.

23e0Te3E 17.3

2,0TN zﬁsg% rbo&éojomo1 2ReR. 3TFO O, 0B mﬁrﬁ@ém& @CS% T03.
msgzoocs mag, @g QT Tod. RTY AING T03T a”m%cﬁdcs o:’sassaaaiael 3ric00.
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