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BReBITT, AT DY, 0e30H BpeEeBned mﬁéﬁomdm& SEEYIEEN NN

/C

c—C—C—C C*C\

C

8 4.8(2) ST ToyR, WS EecErEn

NOT BeIINTI, BWREBT WFA 0T —

t
HHHH e
Lol H-C- C H
ecieen e
HHHH H H & “H

%33 4.8(b) C H,  wrwzng So00Ts JomAs @rnds 8k Ssne

47710

83 TR TWIN  woTe weadRng, CH,) RROVIY Q0tBI), o)

SRETBTOWD. 20T VENBHT, BT3P, TBI BROOIT) VOST BOCINIATI,
Ses0 BBWIONT (structural isomers) OFF[ID.

3T DB IR FWFT  ATTONLROONR IOF TOININTY T
TIJTEON  PUOTHTIZE0DY  WRBRNFORD. ITTHR Fgpewdes” CH,),
WENFRE, TROAT, B3 FTINT TWI0R, BROAT.

H H H H
c—c, H\C/C—C\C/H
C\ /C H/ \Cic/ \H
— / N\
H H H H
(a) (b)

w349 FEpeéen® S (a) BWES Weers (b) ZoBerr wen

&meé%ews f&@maﬁe w3, TeIBOT, WIBNNTD? FeT ATTY, FTLO ATTY
D) ?38@033 FOWED Noofmsr@@:gja wO&Ton VP BTV TTONTLTITR.
wm%ds@ﬁ Soges CHE dzsé FENT0STI

i
C
Vs AN
H-C C-H
& Boe® — CH
SN AN
H \9 H
H
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TWFT TNB BBHLBTNEI), [T, BRONTT 83 DY FOWF D FOININYTY,
FRRTWEITNHR D0 FTONBJD. AYNTY JOIWED  BBWRLTIWF T NET),
e-se%ea"‘mgocb BOO3NTT. .00 VT &3% 007 TRODTVT  WTOIWFH
FRREPWEINIR, SYTNIOTHL  FTOMWTL. 20T WP TW),  SWOP
BRODVIPNET, G TRTOT FTOINTJT.

4.2.3 e 554 ﬂg&;émﬁ:ﬁoﬁw?

TWFD O BTN ODITOZ BeedTB. 9YONTJTN D0y TWET
DB [EEHRT  BONINGR), [RRTEF. TS wWFT  TIERCRT AW,
BIRT, JPERRT, x%oeaoéw DODNAROONR  WOTNYT, YVOLDTJIRWIT.
BREHLTIWET TOTPONY 20T OTPE® HW) BBLEBI NI, (FIWET Bed
FOZFTRNTWOZ 8 TRINTOT A ODQUNRYTWTOW. | A0TH__F0CIWINTY
ééc&@easa@@mcl m@aﬁwg&smepma PORTIY, YD 030D _TTETINED I, O,
é.@ea‘éé 4.389 a@@gpm ROOTRYY FI) 2;)50{23'@36033 DORIVEONDES. 33 2,350{233\%@033
TOBIERAD D) QNI |\ BROOTT  TOOTVNW  WRFT  ITIONG W05,
DB AOTHI, SR | FOOIWFT DT MO FOOLTOMIYTOOT  WRNTI),
$0IROTORT S0 FTCIVTT. 05 TINVD HSPOOTORED), dRCTF 4.309
ERBOONT. BT FeSY) T MO ﬁe@&ﬁ@;ab& WOT NTONOT ARBISINT. 33
WSV DRVINTIWF T ITTLOD FREOWT DTTIED BP0 TTBIVERNTI),
30RO WY TTYLNRRTAZT.

300FE 4,3 W/ BOBNINGIT SUF) JSRMOTONRES

Cl/Br mone — (dpedne/ldnesne) —Cl,—Br
e (BRERRT TTBPERIN
TO3TEORTIEN)
SR 1. @d@em@* - OH
) _©
Y0
3. deednea’ —%—
(0]
4. ﬁmFi@ﬁs S (0]
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4.2.4 o=TeT 3erdnsd

TWFD TOTWERND  ERINAR WFTY BIToIFY, TOTINERY, Yoowd
BRBDITR, Ay JRCRNEO. VP TR ATTIONUR SNTWITDW. BW3ROHN
FRERERT” TTTWIWED WP TTBIERNRWD FoWF D" ATTYONYTOB TTTRERNTT),
Ty DT 3PFTE FOTPMOTRNPOTI :)%swgum@pmmm. BERTIS TOTT
BOIPMOOXT  WAZH) TWFD ATTYOD WFII, SIATE TWFT  BOONIW
rornem, BERRMIB. WwoeEosER, CH,O0H, C,H,OH, C,;H.OH =@ C,H,0HRY
TOTOONAT LN B0 FOTPITFOND. SBOOT 2.0T3¢ $OIP MO FWET
ROTIONYS ByBRERT VI, FITQUARIAE FOOININY FTIoRNTy, $WTAT
3eednsd (Homologous series) DIVZR.

BN TP T8 DRV BRCHT 4,20 JRERT WDTRTBEINTI, NadIZ0eE.
TR IBPING FOININY WERNBRTWIY, AEVIRTT,

CH, @8 CH, a3nish .00 CH, T8 ST3 BRODI.

CH, @08 CH, amnsd 20w CH, 8 Il BROD.
BOODT BeeROINPT BPETBEF® DT wRKCT (C,H JNY IO BZoABC?

33 HRCROD VENTIICNYT BIVATI, V) F0LRODNWYTI? (WIS
TOBED T\ 20T FEERT I TOBIWERTOE  u).

10

QT3¢ 008 SOTTY VTR, SeedNYT, BRI, 3% ATLHOD BT ATX,
ST . AT, Tow) WM 4.2.189 ssmonde ﬁma%%ed HDCTT WEVRRTTC?
35 Aoesod woo3 BERZAW C,H, C,H, 38y CH & onsk. amneds Sza3
—CH, Fusle snsod? 38 HOINEY muFy w03 BBRRT DTTWI0EDNY
ROBME T CIPR)TRTIR FOWOFIR, e NIWOT? SILTNY TOTP,
ARZRZ, C H, 20000300030, 9@ n=2,3,4 ade 0ed ey SO W)

eﬁqéaﬁ‘mf mmsé mgmacl 2L TO3NNTH?

O30T T ODTRT  Jeed0NY  TTTWEWTOE  TLHTOZ  LPBOFLNTY 2,000
BB0WT 3, B0BWTIT. ATE FTLBOTT BTSN BPEFTROOA FOTHE Y
ROV BRI, INFF RBY OeIZoN0TZ VT G MNTR
Que Oed0dh THWHIohTW) e0WIH. ©TT FeRO  FOIRROJ0T BN,
AFFOROWT ToRPODNAF TN OTRT edneY TSR OY.
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23eDTE3E 4.2
B3 BENIJYNY VLVART, T VENTIANY F[ITYIDI), SZT0S.
a. CH,OH =2 C,H,OH
b. C,H,OH == C,H OH
c. C,HOH &= C,H,OH
85 WRTTYETTH BReDE Qr3ode?

33 SERLTTTRYI), PWF D TTBED FOBOH D08 TNTY XRCRA, BERTI®
ﬁowowﬁaﬁsd WD, T8 ﬁamowﬁaﬁ:& T0y) ONTRT 308 HOTH ITEDNTIBY

3ReE 4.30Q BRYWDE BIT FOIRMOTONTI, WIRAEROW_ ToYTRIN FowF
TOBIERNTT), TRHODTT WZVTRT BEedNFT, Te8x.

4.2.5 WS ﬁooﬁ;:_spﬁe;aﬁad 20D mgg

ODTRT 3eedNFYT FOORINY THNAWD “WATF | TBOD” (prefix) ©owd
‘TR, BRTLY’ P[0, TIEH” (suffix) ©OTT WRT S0IT* HOT BT
RY PWFT ATTOB BT, SFONW), FOIBRIOLT FLPBTIT, RABVRIT.
PTOBOENA, 3T 4.2890 SRDERORTB SERLTHS NG BATND HPJ0,

PPIV, BRTIY® B LRI,
FSNT DHODDOT FTWF ROOINTNTI), BHHOBLITOTR

(i) BOININTYIT FOWE 7., VTESTVEONY xoaﬁéo:bmel TSR, 2O FOINTY
DR TWF T VTBVEINTR), BROVTT WTT DAL LReHed” SNTVTT.

(ii) 2.0 Fed FOIWAOTD TORWLWOBT, & FOOWTBI, WTBT TJRTE TJ,ON
OFT  WOT | TIOH WY BITI), ARWICIMHIT. (3eexE 4.4 T
%@%&do:«%).

(iii) 2.0 FWe¥ FOIPTHOXT TIT ©WOF, TJOPWONTY T WTT  BIAW
Slelptanbevy ROOTONRT  a, ¢, 1, 0, U APOT TTOFRROBY, TWFT®
ATTEOH THOT 3RIOH ‘e’ WITBI), (Lo JITYT) WY BT WOT,
TNV, FeO BITZ), VITF BROOMOTT. YVTIITTFT, 3ee30e" TOOTI),
TBROOTVT R T ATTLODZ, 33 FPNT0Z BROTLTOR.

Propane — ‘e’ = propan + ‘one’ = propanone.
(Brees® + W® = Jpededne®)
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(iv) 20T Fed TWFD ATTYOIN  WTJOIPFTONTT, TWFD  ATTYOD

XITYS ‘WF°(ane) 20w TIP) B3 (ene)

©PEWO VI (yne) 0w

BINOT STEBINRNITTH. AT, 3RHF 4.40Q IRTRNG. YIRTTHN,
QPOBITT RT FoWFD" BB FTTYONT), TRV (propene) DOTR,
SROBLTT BeD” (propyne) DOBH ITODSOMIT.

3ReFE 4.4 HTOLT ook FRTRy, IO "w‘cgpé

Hookogne =ne mwr/wo% g;%oﬁ: TRTTH
1. Zvdee s BRJETIOD - II{ IIJ 1|{
3pednee L3Ren0e, HECEC —(I?—Cl 3ReqReRReTC
“&@6@. H H H
i
H—(F—(II—(IZ—BT BReBeeBReBe
H H H
2. sdnemee® @08, IR~ Ler(ol) III PII I|{
H-C-C—-C—-OH 3p¢esecoer
[
H H H
3. eﬁegédcs@ @oésgséoja—efé@@(al) I|{ II{ Il{
H-C-C—-C=0 %R
I
H H
4, $eLERCT ©08, TFOH-L.T* (one) III I?I
H_(E _(”: _(E H pesesine
H O H
5. 50wRF 3T Uy | [©0T, TWE,030-L.0005° }II }II (”)
&3y (oic acid —C—C —(C —
8 ( ) H (|: (|: C-OH BReBednecns
H H oo
6. SOLTERL0 3 (ene) H H H
I | /
H—Cli—C=C\ BREXCT®
H H
7. 8¢ D 0% (yne) }II
H—le—CEC—H B
H
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(i) CH,— CH,— Br 3 H—CAO

H H M %
YR
(iii) H— C-Q{+Cc—Cc¥C
) un 4
™ NW H

I
Q
|
us

4.3 WS zooﬁagmé TOTOONRT MOLINd

B3 QPNBY TP TWFT  FOCIVING  IOY TomOONAT  TOLNYIY,
VPO SRRIT B, TP WIRT QOTFINGY éz;p?g) TOWEFD® BP0 ToWEF
FOCINENYOT TETRYNTONDRTO0T RBeTIR Toxy) BTIFOD (combustion)od
ATy BFODT BIOTLREER.

431 = 308

TWFPS DY WITRTNP SR ERIN [SF 0D D) 9B WRNT
BRBWFIT, BRI WFD BB B, REWIF. TYI FWET FOOWIND THT
300 wYTWIN WITWT BRIIEOT oD BT BFT, VRN BPIIH. ©O0D-1
89, ey B WgmFeo $OONTI), FOITN0.

(i) C+0,—> CO,+ 200 I 3¢
(i) CH,+ 0O, > CO,+ H,0 + 292 B &¢B
(iii) CH,CH,0H + O, —» CO, + H,0 + 702 =3 &3

BpTote WTREHBY 3OO, HeITPYNTY ERTOD HT@ JoDNTDY,
TOTRNA.
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2208 1 B WNTUIR 8383 RFODT W[IIS BT,

2.0 w3 (spatula)n3 Oy TWFT ROOIWINGR, (WPOCT, IWRFT,
SERLTICT) IRDEROW 2.0TT J0BT BBR,0WT0Z Tk

&g@o&a s“mmm% DeBR D Ben em%gofmo:né @omdm& NV,

2,3?3@3033 doeer%mjeg WO BResT 3%05389@. 83 BOIVINWD TN 3@;033
0SS FONBWCTOTTR FOTLORTWONT?

23eDTeIF 4.4

AN WTFTZ, VR DB WIFOBEBILONTITS 3OTODTY, BOBRODRIT
m@s 3ed zﬁed m@m‘m mmsm TBOWD.

O33R BOWRFHY AW TEO WS 23S TEARNDY?
O30T FOTHFTY AeR) | e mgposmool TBOINR0?

TOIRET [RALTWEDNRD TOBPITN B, 39JoDdD), ERWII, ©TT
WTOIPE T THWFT -FOWNIND TYD R WSO3R0NT DS DT[RBT T
226933 %.raﬁofom% POLDBRWTHN. BT FHODON SReTT 3%033 =ee3 WO
ROM® FOWW NI AT, 8e|ess A30Y SRCRQ 0. STONR, SIRITT BRTS
BRDOIPTON  BOIWET BRALFWE NG AD DTROE TBI BROD, T
263 &g@oﬁaa’)&% BRWETH. DICPY WIT TR @E’D@/ﬁ’oeﬁm% BENROR MY
a-iradesx@o RN, MY L¥TOY %ag AT, BIWT m@eiéo:’mmﬁ N30Ty
Ted F23, D SN, FRWIT. YRR TINY YT BRTICL ; FTY HLOT
BRRVFT I, MY, 0BT, MY TOFND FLEHORH I VOFTHY
wsc;ﬁmegd POTHPE, AOFINT YT, Bedredodonsd R3O 500
SERET W AQTNYNTH. YYNY THI J000WOT FVT WP FRRET Y
w3 TR, YOS, By TOFTTYT TEND BIIFOTINGONGS.
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Desy oIPTNRCETTIR TYFLO WP FWROD RSONT, NFAXTONTD?
AQRTT, TBNOTOTITTR WBFTVI ATYN B WP QT O BB ITWTORATON
DTTT DOLOTI), ART 0N TR, D) T W& VTP D028 VIVNR
TIT BRODTNR W BN, SeeRED. BmonR, wiqE(angithi)odd
QB0 W) VYL FoTT FETHIH B G VYT Fe[O TDI), BRRTH.
UBE, TTFOTT VIO THIT BOFINWD BTN [PF, Y GVOLRT,
BQTL BT QO TREWTHN BRIV TRND SNEFTED BROTIN | T0F
TWToRTY FoiNodR BLRTI.

WAV JRNFYT TTTVERNEDD,  TATN,  NIVMBOTH zagcﬁoimomﬁ
Q&;%@zmdoa;)mgd. TS NP, WSS TRWST  WHR), B TORVIT  TVOD
MEOTETONT. VIO we (gas SIOVe) ATIoNH0T oRT JOSODNT), TR
TSR THB, ©TT YRR, MV, A WTREF BBIOOT  Y0ISWT
DO, SRR, BT, WWFF'. AWT ST, P06, | Feces WEOD TYO
\ws;aad agc?ﬁ TOTLREICRTLTNTOT JET) ée%ﬁ%@é? }

3OTen Y BedrOoHo YOoLRDE

Ao z%dé)ﬁ D) PRMESE TIONROR 9T ReBTIONOT QT

D BRRLOCPONE WORAS NACIPOZT IHRFNAY %O BT TN,
BORFANH DT AQEC BINY wIFennde sYBe0. 33 ODIeRMD WL
M§Ow5ﬁe§0 @cﬁm mm:msb meé&rﬁ@omﬂ mmsrw@ LEVLITTIT. G
BRNCD BBTNH ZDE»SJ QOB 56535 A0S &;3@@36035 "&85) ‘c’bmaﬁmﬁ 3o
ﬁgwmﬁﬁ FRIOTID m~mﬂc§ vleveplerctel 235 m)‘mfo RN @55@0&&3@
éepmio REY, BIONWD. B 5@271 ORI)NG zﬁeamﬁa xmgwwm& %ed TBRYIOT
STFRE0BR). RIOODNE P I VS LIBLLTN B BT O[JRNW
g0 W) ©IONTIN TOTTEINROBH) & FOTHFTY BRW FOeBIRRIMON
BReed 2OTAITPN TOTIFIRRORD. F© T VIV WOBNY TOFOINT LPNNTY
AREOFCIPOVT ) FoBTY e BeodHT[o3 Ae0ER0RD. IYTLY )
Fepcdononedmy, HJened  (fossil) wopINFo  FTODLd TS0
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4.3.2 w%ssrps

3ep=e3F 4.5

2.0 BIYRY VR 3 MLIT, APT0” R, IRNERY, T ROTTITOD,
VT, dpoION BPR SRA.

33 TRE0E BIBICIPN 5% TYOCOH HREWACNO TTWPONTEET T[T, FeR.
BRWORACNO TTRIONSEEF FedATONR BTOFTY ©TT wg@ Sonnode em@?@é‘?

TP TRWOTY HRWPACNO TTJIWONSELT), FeOATONR ©TWT W) Torgode
UPONED FOTERTCTT

BpTOZe VRODTY ey wvITEee FORNRT  wif FOSQED. | FWED
ROXNINTI), TBIT FODOD TWROT (AOPIN  YOFAE BT 83 FOTREF
WITFROD BRI, CERYTC AL  WRFIDT  CIAYON,  DOVEF M
ToAR0RAT ONNHR V.

590c0® KMnO, + 202

CH,— CH,OH CH\COOH

wEme swdeod K,Cr,0, + 08
30y [RAWD VBT BWAPA SRS FeOWW WDV BLHOVTIIYT, T
SReIeD. 85 TNV, T VUITEOTOAD AW e

TRTOYT (BRI | GERD O, FCOTT, WROT TIROD  TREWADO
TOBIONSCEF | BT,/ S0 BREPACNO” FEREIDCFNH, SERLTS T,
BINEON YOZAFROTH. STOOT YRINYDY, YOI LOTVOND DTTR.

43.3 Bo30R §0b

OTOIPE T BRATWEINH BSLRONO WP JIFIOTH  FOIP[HF T3
AWNDTY F[REEETOI),  AOREROW  JORRET BBWRLTIWE I NG,
POLRB/IWT. |TOADONITION LTBRTHBRRYTRE 303PTTRY LTLRTE TS
BRNTI), BCTWBFEBND DTB,. B3 FOHODI), FRKT, FBNY T ERCRITTDTY
WRTT. YY) JZTTVR, HOIWBFF TN WIWIW. FFWI, DFRWD TOTIBE0N
NP IOP WTOIRF T PWFT ATTY TRODTT, TESRT, TRLYNW TOIWF
FOWE D TOWY BRODS.

R\ /R AFE® HOSPITFE I‘_I I"I
/ N H, ‘ ‘
: ® R R

WLTODNTY FOF) FFHT, FBNW "BTRENFT’ RWTII, Ay SRR 0.
TRESRT, BRI ABITION TOIEF T BRYT SRR, LERRORTR, BINTI),
BORNE TOVET DO BEYLRMTT. WTOIFT BRYT SIHNYI), TROHTT
REATSL VWANR S8 IpRTRTL .
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434 <Te3R 30

BOROWET  BWEFWEDND  OFEIN  SORTLINTY D) WIICT
30IPTONY  ATNDTY  KWBHNID. BTN, WIRNT  $0H0NY  ARODES
BT ATNDTY  BBVEFWEDNON  BPEOT VR,  AeOIRMTL.  8ROT
BVRERT  TOTREONTR, 2WOTROTRN MITQUARLIIWYI. 20T TFTT
TOTREONED BT TTBIEW MOTVNED YRRCTT M THR, IQURRYAPHTOOT
VTR, GWEIT $CH IT[WL. YWIF WNCHT ST NERONT ABPITON TLF
ROBOH YOIT D YOI

CH, + Cl,—> CH,CI + HCl (gecors 985 3m0039)

—_— o =N 7= A0 ANN ' —— —_ —— ) oA
. AQTIRVSTTOT), APIALCCNT  SNFJON * DVODSER)TD VS TE o \
[
FONOITVNG. DT
2 ~— =0 o — - - - - >
2. BAN TOTW  SIRT Y PO I\ 0T, THIRMNIE
~ — K[ -0
—— 2 Y \ =2 o3 ) ©
> @000, BT WO FOB Wewy)

4.4 BOF) TRODEWET® BOBNIND — IFIVL® 0B AFRRCONT
E)

@3T8 FWTT BOEININ IR LRIRVFINS. STT, 9Q TP WedeETION
TTNDTRT ATEI-AOCININTIT — IFIOS™ TNTY DPBRCONT SRR ANIIRN
@cjsofw WIOTERCED.

4.4.1. QFPTOSTT MOLANED

AP BRBR WFERY TITATIYW  (AFHST  THIVOW 3B
DOROTDNRYTON BRHB. 4.1, TTOIFR). IFTVT VI, ADENNEIMEET)) @d@em@f
APVET BB | AW PP SERTISTRENG  TAONNAY  FZOD TN,
QBBRODR, BWROTL™ I  TRTFTINYTOOT  0FT  DXRCRT, BN
BIZ DI 0l @RITAWD, SATOE BIGRYY  wIRTI0. 03Q R
ONTIRY BERTOT QIETTRMITT. BY  TTWOT  ATOF IFTS FeTS
DROTY SPVOLRTIBITT. 34 DRI DORBOBZTIOITVTTL, QT AOTIVLLTIN
RTINS WLRATOND. V3L BT ém;p QB J0C (absolute alcohol)
XeB/IO0 WITFFONRWLT. DeTrFodes ejeir%emef BewS o3¢ eﬁdraeﬁé T02W0H
BRANOR DBBRRBAEIT.

PR N —

(i) AoeRoodnodn =[IES:
2Na + 2CH,CH,0H — 2CH,CH,0 N4’ + H,

(RApeRodo 25RE &)
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(i) ©TOIPFT BBWHLFTIWF T NET), WWOLTPEB FONRW

PP, 443K DTTY BT TRROT WOLTEF AR OF SIRTR0ONA
FRATON APTOS® IBEOETTRROE ST YBEOIRMTT.

W0IVE
CH,— CHOH—>HSO CH, =\CHy+/H,O

TOCB 3 x@%as@ BEY QW OFOTTHONT) D PFOSFAOT Zbedmelmséﬁomgcﬁ.

eeirac@e'ﬁmfa zﬁcaﬂeésa %eﬁ z;aamssﬁv
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TRINTROON SeToN [EFRTT. 3eoWATOIN FRY MeSRMTOZ BeTTH,
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TOTmoW 2D @ocﬁ%ﬁé FOTE0ONITT.

PPV TTND  odTd @I, FTWOT LWTRRENTN  YITDORB
APWOS DWFFIONT, IANMLLY DFTVTIOZT DTOIWF IWNGD, ©TF
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APIRCNT  GIPJI), TOTPITON  LAWT BT AN, WMWY AW
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DD BF 03 PNEY
0ne I@3
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SN T DI, WRRTOOT YOOLRTH FEWOT, Frw, AT WY ATy
MOING WO WDTWING DRVT WPRZCLD.

3epe3F 10.13

2,000 W, WRRTIZ), SRR, VTR, o ARTT A, 0T Fed
Q0A.

TORATT 2,000 WHONY LLORBNITT T WEONT, VOR.

DORATT THELOT WHOWOT TSWOWTI, DEFLO. APIVTBT TIWOLIBWR,
BITOD e THECHLY TODER. AWFFHNOFY BEVOWF, JeTepN
DRRTT TROT Q0.

TRROWT FEIOwm, TTEF MR, FTY O ATy, SWROAZRY,
06000 WO, JPITTON-TWRLTLIOT BRTF FOAD./ BIWOWT MOZTY
YOOLRMT  LWTBUDVBORNT,, TIedIA-20eE0T 2 S0NTY, WVARTOOT WHY

TRT QOATON BEREWT NMISE) DJOMITYTIO?

B0eDT BVWLBOD, WTU0TIR), BeeHF 10.5 TP DCRBSONT.

3ReggE 10.5 SWAT IPF WMBAYR D, FHARTIOT ¢0oRE FINOWS TR,
mF T MY Mg,

TSNOWT T

BE T
9303 BT
‘d_ .
9303 TRTHY W FisQ o momw, S % I
53 on= F &3
V03 BRT N BF = 150
$03 O 1¢ 5“’3 ep d%z:d e, O s WFTH 0T, I JeT

83 WBeTLIFCNT Qesy 03T SeIF T, 2TDECOT TROBWI), 03P TIe m@ﬁcﬁ@
QDATTR E’Oﬁaﬁl WRNATRH) OSPTONOR  ~¢T, aéz'imcj D) &35;35 @éaﬁowﬁ:‘&s&
PVOLDTIOTWTE.

1073:5, Sesoo B3Ry, wedRoR FHAATRYOR JSWowne T

Jeado  UTMYR, WIREROW  FVRATNLOT  JIWOWNRY  TWICDZ, TP
TLAOFWIOTW. Teare WINH DIRCAVOT QLOWRE TBWOWNY s, T
W T MOINY VFONTF BTOOH [RIIH. DBRONYY Temw WINTI,
SUWRRTY, AP0 TTFOTITOZ0NE B3 FYNT CIVYTIVTTR DTHE STEONTT),
TOME3RLIBITR.
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L. IWOJ0T, TPomTE FTSWOTToN WIHT SR BIII 3T e
WRPTOOT T3EPEAT JOIT 288, 10.13 (a) TY S0c0ATT TRk TRRTT
VBROT WHOH THOT BONDT TROT T BRETIT. IR, TIF T
BOTHFTY, WBIET 3T BHod Sy alela T3 WROD THos FONTROT
288 10.13 (b) 8Y 2xe0AT TRt BRTLOTOEZ PRI

Y
;o
\ 4

F, F, \Q
"F, , ‘ Fy

(b)
83 10.13
2. TS RONTNT ROF \TIED BRMDE BT, 380, 208 DARTIY
DIPBIS F0TT  FTeTesd, | FSWOITION  BATHHINITT. AT, 8T
10.14 (a) 0P BmE0RT. DI, WERTT TPoI, FOMDF, 0w ZeH[OZ
GRRTMSD WYIS 30, THELPTIZFOET BT eﬁgﬁ TXPOST&oN
ANENWIT. T, W 10.14 (b) 3 Beedad.

\_ KJ\ 0{
N } F, F, A F,
v A
@ ()
%3, 10.14

3. SARTNY TyT© FCOTNY FROT TomH TRETHT TN O3IYTIC VWO
VYT THBAONLOT BRTIBRINZH. Bw=, 8 10.15 (a) N (b) n¥Q
cToel ek

@ (b)
@3 10.15
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238 10.16 O ed WARTOOT BRNT 30T FINIR YOOLRMHSE TSWOoWNY
Jeam WIRTD, SpeOZLONT. 8 10.17 TY A, DIRTNLOT JWII DRI,
TRINTY GLOERMT TSROWNRTI, Teak HINY TRVT SRCOTTNT.

M M

A , ¢C
BC B Ce
9F, F, 0 F 2F,
A
N
A
[« u ¢ v |
(@) (b)
M M
A A
4 4
B :‘ 0 i \F., 2F, C, jl o i \F> 2F, B'
9F, F, G |B 2F, F, '2
C,
X
N N
(©) (d) ¢
A
Y S
M RN
A .
A
~ B :(0 NE, ) 04 L
oF, F, \ c, B 2F,
Cl A Cl
N .
(e) )

83 10.16 THLAIT P, MVRFY QT FDBAHTROT YOO JSOWT Fiow, WS I, M3,

i

Ug 10.17 : ST QT m@ﬁﬁ@g ey, FHRTNOT LVOLRMTE JSWOWT TR, m@s DIy ™3,

> e H >

F, B
(@) (b)
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10.3.6 Rec9eod HRRTNPR TOOTTONT TOFCSNH

DARTNVN, TP NREPEOD TTJEONTY WIIT FDOTHIOWT BOFEINYI
WAL, TRTT VBRI, APFOILD Ty VYO ©WTe FOFEINY, wARC.
AREPEOD TTFOTY DY BRTNTD, PBNAVOT WTONGMER STIT Y 2
TRTNTD, DARTT TF°  FOTROT  BIORLRRPW.  FOTHIONTOZ eI
DRATT FONT TRTH) FIFTWONTH ToMe I, BIFHTY 0T BT
INFTTOZBTINNTT. Y U, ¥, [ 3B TRIT DT h I, TSRWoWD 2T ' 1¥
BPOAYR ARFT BBNYIY, OTFONILY HF0F DL

10.3.7 SHBRT BRT DI ST

RREPCOD TTJEEANPT 0370 0eé A YTWOIRe WTe 08 WIRTNYNL RLABNT. &
RRTH) JE) TWRT u, TSRO BRT v, W) FOM TweT [N IWE. T0L OB,
3ORTT. DART ARTBII, (lens formula) 53 FENTOL BIBRRCOMITS.

1 1_1 10.8

v u f
e BT SANRT RRTY ma‘m%mﬁd TOMR, TWREPEOD DRRTNY DY
xzo%dwn@m @@@;’D:b%d. WIRTNAYR  BOWOLAT :w‘m:w’éﬂ@ém‘i TOTOR TN
DERT BRITY ,‘w‘omé aif@@émfm& e:aa;o&a?iomﬁ ART 2350171%1 @%ON?D&%OSD
TOYIODT, TROBTLIER,

NP

20T TDBRTOOT YO, VTFBODNT, THRCYEOD TTFHOT  YVORT
[FEB0D Teriode BEWOWT RET) DR FRNT HITVNY ©TSNY TRBTY
BITREBRMITT. SHEFSODI), M SFOHOT MHTIHIL. TRNS 9T h N3 I
BFBRTHOT NOLPT BEWOWT DTTNTY. SN DRRTOOT YVOERT WHFHOIN

23
m = : 530 = 10.9

DBHTVAYOT (QUOERT  [IFFIOIW, B[R TRT u ToNR TEWOW TRT v
O3RODNR _TOWOHAT. T8 ROWOPTZ), 33 0ed wg DRIOBTR.

S@ed ()= % =L 10.10

Voo 10.3
2.0 2’053% WRPTT AONSD TRTPY) 15cm 3. DRRTOOT TEowsy) 10cm

BRTTY  YOLPNELY  TRID, WIRTOOT  AF), BHRTTY  ABEN?  TONH
DAPTOOT YVOLRT [HF B0, OB SROWO.
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TOTT
2000 AW, WRRTFH KBRTINOR JWII NP, JeT D) 0T I
TIROWB/I), YOLNTPBTT.

TBWOWT TWRT y=-10 cm
TONT TRT f=-15cm
I BRT u="7
oo (I
Siatele S w7
1.1
SRS u v f
1 1 1 1 1
_:___:__+_
u -10 ~—15 100 15
1 A )
u 30 =30
Clobp) u=-30cm
BHO0T HR) BesF_ 30 cm
IFES m="
u
m=—20m _ 1. 033
—30cm | 3

T O30 TSRO BT WY SNFFONPY T, RRWRIT. JEWOWT
MOET BRTIE LOTTIE.

3
3G
1
oY
Gl

oL
A

20T 2 cm DTTIWE IRB/I), 10 cm FOMTTBHTIIST eI FRATT THod
BT NS, OoLTON VORLRNT. [R) ARTHOT 15 cm TRITYT. TMTT
TIWOWT FEOT, AT WY MOZW, FORELRCWO. QWT WHEFONT, TOT0BOWO.

BORE

TS DT h = +2.0 cm;
FONTD T3 f = +10cm;
TR, TRT u= —15cmy;

TBWOoW TRT v="7
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T3WOWT BT h'=7?

1. 1.1

S{~feleln v u S
1 1 1

Slav —=—+—
v u f
1 1 1 1 1
—_—t — = —— _
v —15 10 15 10
1_-2+43_ 1
% 30 30

o) v = +30 cm;

FTZE BB JIWOWT BF $0TT_a3Rom wHodS (30,cm BRoEY
PORADHTR, FRUHIT. BIROND) 3, W3 ISIIOA!

m=l_X%
DoE hu
v
ool
o) u
. 30
e\,\))\%wowd @gd h'= (20)["‘?] =—-4.0/cm
Soes m<>
u
o +30cm L]
Slabey u—15cm

m B h'NY DTIFF BRI NG JEWOWFY A, W ISEIOND 20T,
300RTH!. VW TPT ©THE IER QORI 85 JFT wOW B, W)
BSFYMRT TR, 4.0 cm HITT BEWOWF) FRRTT AZROW HOHY 30 cm
BRTTY GVOWONT. Bs-TEWOWEY PTTW Ted) TRFTONT.

10.3.8 =DERTT mﬁac;sé?

O3PR)Te WARTY YT STENYDY, FCORETORT (LOTVMPRRR) WD
RECORCTORT TOWFE R ©TT oM TRTIZ, DTOORITIZT DOLVTI), e
Hmonde 3I3TN0. YTRTTHA, TR FOMBTRTID), TROOIT/ 20T WeT
WARTR) BYEI STNYIY, DTVO FREINERODNA PN VPN, BT 30T
TET FeOREBORMTN. VTe 0ed, TR FOMBTRTHI), BROOT| 2O AR,
WARTY) TR, FOMDTBHTBI), BRODIT WARTIOZ TYT DFCONLFTLOB/I),
YUOLNTRETT. WRRTT  TWROT XY Fe0RETOMH WFwo  RFCOQETORH
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YT, UTT WWFFT TOGPIONY  [BITVRRORMTT. DANTT  TOWFF D)
©TT FONBTRTE, LERCBRITOTBIT D0 [ATWIFTONT. BT, P wgcHhos
MOTSATR. [ FONDBHTRTY, BRODTH WAATH TOTFF P o3

1 10.11
P=7

DARTT WBFFS Sl DTBPT WOIRTO™ (diaptre). BT, D ©3THOT
RAREWWTIID. oW HeT [ 0T, NWTNYY IITRITT, SN TOTVPE B,
BRRJT IQ BITRAID.  Leron 1 BOIPITO' 20TT 1 0T BOMED
BRTTD), BROQDTH AT PFF. 1D = Im'. eI DFRTT WBFFR)
FTOZTINORR TR QW) WARTT TOWWFE R INTOZTINCRL RQIVDTN,

Qe NTRVIFLTOT.

5@@32%363 TR AOTRAW  WARTAYI,  (corrective lenses), AoROTON
VPYNY TWFFT DRVT ZRWRTIC. FBAT WRRTT WIPFR) +2.0 D 2
ROWERY, YWT VFFHEIOTTARBAWH FORLTH) QT _TOBHTONG. BFRTT
Fonzn o) +0.50 m; @@e 08, WRHTT WIDPED) 25D smen Fonmd
BRTY  —0.40 m QT DARTHY) AR, DRATINWLITE.

ATATATATATATARATATATATACATATATATATA VA A TATATATATATATATATATATATA

EEA NS BN, ABREBEEBEERRRE/’,;1' NN NN NENENNMBNNEBRE/

WIIRY, (S |LUTITLND  TORIT)  WRRTREY, LERROBTT.
OPYNIW, “TISWOWNY 36T JODI), ToNL  DJHFIONT, BRI
ATOONTOTOZ  EReBIDTHT. 1 81 008 BRCRAT TDRATNAY 2.,
TOTBE Y & TORLTNS aséodbiﬁ AOTBETE DeRNEIC0D BRBTONTOZT.
Bo0eE DFFNWD Py, PP, P, - SR 0wt moDPE P = P+
P+P AP +....ccco0ee... N 3@@33;3@7%, DOBLTNE  TOTMTOTRTNE  WHENOT
B omne mdmgne wedode 3% IDOmITONG. 3w, TOTS
59 AoDTY, 5@@33%@ TOTTRFFIOZ  FOTRT  WRATNATI,
12, WS T FWNYY  Foodelh PN, IRFIII, ORI
cfg WPIRIY  QORTT. éegéa;a@ BeTn  FDRREONY IHIoNT), ITY
RewnBeeod ToIVINOT m@&@@%@ﬁ. WTTHA +2.0 D D)
+0.25D mmz;jss-ﬁ@é DT DRRTNSG F0o3ReET mdsz;ﬁg@ +2.25D
ROTPEF T TRATY, FONT. BARTNY FOOIRERFO B3 MIEITIF TS,
20T WWARTOHOT YVOLRT  TSVOWNTYT IO TBRCAMTT, TRF
VRV WIS, BOTIW  DERONGT, TOTFFTY VOATOSH
TORLTNG 555%033334 TOBRBION  FHTINY  DARTNY  AAITY
TONR ART BIFTNWD DI BROTIFING [T DERCAE DTVIANTY
\ 29RTT. )

LEMN)

&
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Q2T
k=d
-
g%rieéo
WERT WFFT 1 BOSRTT O, w009
& <
2000 LT WBHRTH) BRWOD B, &I SSEYMOT T
S >
20BN, 50 cm TRTTY SVOLNTIVRE. TEL0WT) WRINT
K — -0
MIEHC BT BRWONT), ERTT  BNOGRNTY OQ
— ed X o o
QORLRNT? TONR WARTT FOWFPE R, FTORLRBONO
1) X
2m  FONDDTRTTI, BRODDT AT,  TVIRTT
< X
TP E D), TORIEEOND

BB BTITeBNIY BOITOZ RIS,
BZRND DT FDRREOND  SHRAGMBSROWNTT), YPOLITIVEES.  STRDT
m@ﬁﬁ&al BHFOY BIWOWN AF VTP [T, WOLNTINTL TR
PP BHPOBT  BEPOWB, S N{D, JETOIF, DRI, TR,
BIEPOAT 306 N BIeIHI3/Q0DTNRTI), TIWTH.
RREPEOD T 0 T WARTRN TRR FoLF AOND® ADOTTWOONT FOTEINYIY,
OFOZRNTH.
BBt ARF—k N o
Vi u
BTN BORZY TBeT (f) 1Y FWISWBOW 0TI, SRCOWIT.
RREYEOD TTFEOT FOMTBHRTY) WITO BT OTFTRTT.
RREVEOD TIFODOT YVOWRT JIPFI0IW, BJIWOWT DT TpMe BRI
DITNY OTOTIONTEE.
ROT, BRTFEO0T QTS mz%mcseg 830N BORETT BT 8T
©oWHOT BRT_LRMITH: ATY BRFFTOOT TOT mz%mcseg BeD L.B0SN
BOATT T/ ©OWT BB RMOTT.
DRFEnY | B398/ 3 X 10° ms! SR ©8XYS SennY BOWIT. Bed 8¢S
BRFPFONGY B3T3 Bertsy DT TONTOTT.
TRODTFE [IPBIT  [IPBI  ARWOTH), FITY BIET Ben Tonw
BRPRBIT BT BT DTITINZT.
BONTHTTT MRS WBROD BJFTRTY, BYIT SFPITF) M9 I MoBT
ROR e ; ToNw Mo TNTY MOV FOTED e ; DTBILY VORI
JNETEOY TS 30T QIR ASPOZTHONTITT.
1 1 1

TVERT ART —_—=?, [ BRT (1), B8O BRT (V) Tene 11eevead
vV u

JD BRT (1), TSR0 TRT (V) Tene RREVEOD

=F

BRRTT Fon=d TeT (f) MY IWIT BoWOPIZ), SRCOWIT.

O3PYTFe WANTT TODFF ) OWT FONZTBRTT @%mmﬂdaéd. SOERTT
IFES Sl DIRPTP) BRRTT'.
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- B
1. 33 FENIYNTY 030\ S[AE, DRATNE SAIPOIONY WERROY,
(a) Qed (b) Mo (c) TRRF (d) er ey

2. AW, TTELLOT YVOLRT TEWOWY 0T,
TOMOTT TRDS m®3 2YTWER 9

(a) TS BOMR =) [TTD FeOTNRT IWR.
(b) =B BOTTY
(c) R0 BeoTROT TRTTY
(d) DF DB, Tz FONIT BWHI
3. AZ 3T [RIT MOIBHE BBOLITI THONLO BRI, VI DFERTI
BHOLNTY 0350z m@ﬁd@ 203236309
(a) PORPTT BFoSFONTD WOTVNTY
(b) Bon= TeTF HTBELRD, BRTTY
(c) ©T08 THVIY
(d) SEPTTT T, 30T, D) TP, WONPOT TWES

4. 20T RPEYEOH TBHFED ) SNFVT TREPEOD BHTNY Tpos FOR
BR3P 15 "y ToMeBT THJER| 08I FOARTRLD

(a) OTBR AW,
(b) STEH 263

() BTFeoR) P, W) DARTH) e
(d) BHFEeR) WES I, WRRTH) D,

5. QY TTFOOT| T, TROTY 0ITR IR, TSRO JeTTINTIOIZT.
TOMOTT B3 TRF o)

(a) W3O T, (b) A, Ve
(c) &es =3, (d) BDBO TP Qe

6., Be)BReTTY AT 287, WITNYRY, LB B3 TN ITROAT DRRTNTY
AeR) om@déé eﬁzsééojaa“nol Qe80?

(2) 50 cm Rorimh BRET[RY, BRODDHT L& RT

(b) 50 cm Rorm BETID, VRO Ve, AT

(c) 5 cm Tonz TBACHD, BROOIT &es HIRT

(@) 5 cm Rorsd SeUEm, Beonms ) HERT P

3T B FANNOS ziracémﬂd.




122

. S $9NS RARCBNTY WIRT TTENTI), éxa%.

.uoc&: wes mmdd Slnl mmm& %wa TONZOT mwmhd b=t
10.
11.

12.

13.
14.

15.

16.

17.

TOND) TBHT 15 cM ATVT Ao, BIELOW), YVTOSLCNJBHOT 2.0T0
mam 363 TBIWOB/R, TEohen 0y WONRBEN. TJEED Tone
mam 5&30535 TRTT mw ANTL3eR9 wéwowd fc%mw IeNT9
wéa‘bow@ JRDI mé@oém BREBodRe @cﬁm a%sémﬂdoirae‘? 3
TICRY BB LUOLRHRZOD Tesmo IR, TeRO.

(a) 30O WVOLPNT QET

(b) =BIT TIF WP SVRLWT TTJFED
(c) T DI

Q) YITIZ), TPTLWROON TRHF .

DBRTH) ST BRdE e,aéei’)o&)wabol emommcswodo zm VBTIR,
—oo&@eﬁ%mﬂ OB, DI, aemne;m QTR

TOND RT 10 cm fadaw %eo@esdsa TRLRTROT 5 em @36@&5
2.0 mm:n 25 cm GIBY fama:'i 3eamo z&éwm DB wéwowd
—os mé ma TSRONT wamfa‘n BOTW 00@0335

15 cm Noﬁm mwm& é.rao@dod Qe  WERTH) ©BOow 10 cm
TRTTY 2.0 w@womm mommméd TOMTT maam
RRTO0T @mo md famermd‘? 3eazo 233653 WRA.

15 cm Zena drad TRODDT T/ FAPRTROT 10 cm BRTTY WO
TR[D, VOFPNT. TSWOWT FgIoe Y, ATW/I, FOE LAWO.
WO BRI T EON0T YVOBIT DHE SO0 +1 BN, AT OTE e

30 cm 320 \%uéwa‘nol BROODTV 20T VT TIEEIT B0ogRRTY 20
cm ciradcjef) 5 cm aédadm 2.0 mmaso QORT. TEROWT *as
wa méo méﬁ@éa’n BOBLRNO.

Noﬁasa ma@ I8 Cm | Q3T AW, TIERT [VOPONOT 27 cm
TRJTY 7.0 cm aéd&dm 20T w%mm QORT. WFOITIOIOT ées
wézsowwmq FB3en TIZODND dwrsaaod DT msdeﬁ facsaﬁeﬁm
T 20T Nma o2 mzam FOTILROWO.

TIRTT —omcs’F =2, 0 Dfadm TNRNRTT 0N mwm FOTWIEROND.
Rl v I oW o‘bdcﬁ WRLPT?

2o® ﬁdda wmcﬁafﬂso D oo% am TOTRA® mn@dsm
ANDD. HERACE  Rora CRURR, FOmEBOND.  ARUATRT
:muadﬁ 3e00CTOROT WRRTAPE 9P &éeo@e%@mw VBRTHRPE?




@@603: 11

eonfedn) ) «Hid)
Jothob Brid)

DBRTNY ROT BFT THEPTIT Wi R 20O @méodad@q @(550335
TRRQL0. BRRTATOT YORT TEWOWNRY FORT, MWT WS FTEF MR,
BRTO @@50335 [PROED. B3 VWONH  B[RTI ﬁsgmq @;550335 BIOTE | BER
YOTOINFONZ?  [TPIVI ey BT, WHRBEOW IF), BTIF [ BRI,
SREBLD TR FBTOTING. W S TISODY 2,000 WRRTBI, WFRRORT.
BRIDI BFIQ WERRTT TWIRCD? IZ@WIDIT AR T AWRCTBI, Ten
ROTRRTHY 83 TFNRT, 33 WPOL.OPTY TONedAoeeo.

B9 DY, ©3T0 oy Ry Wi ) LORTWTODTY  ©08Te.
B wmRODTY ) CJNIM, wIKteo [ILAHY, Jwom B¥ss toly
DBHPINGT, ©P,0DI RIOBEREED, T8 @méofode:g FOMIWLY WVORMIDE, WPON
BT QPR ) BE3T ded 20693 21§ oo 3 eco.

EHEIEI‘l"R

111 S[RSFT 56y

TRIDT FeY WOW VITRO[IT BT V3 ARF T PF0R0DTING.
3J, BIIT @mé gt ma usamfm éDez?wm %m 5537? Nmojamméd
%mrﬁ@éaﬁa mamﬁ 39 mwﬁ mdg) mfﬁo&bod daz%omocs 32 QOT, “5?@05
w*@oﬁ@m% mmmmm 63536, BEQNT, 0L, LEINTIY, mm@m@m CLping
3 ), AWTOI ROTTWT) TEOFOD BN, IREFLD  3FRRVROPTOOT
TRIDS 2R WYBOORTY Fre) WHBN, IFHORONTING.

BIOIIS ssaga WO , AOCDO FR,OIOTIY
RWVE0T. AP  WARg LT AT 7
BI|Z0ID GROFeD TOFoSPE  ZOTATD | L

5 @ 2 - 5553 0D ‘f‘ \ /
BT (93Te3©) e w i

) marww@ — | A A
TIWOWBIZ),  YVOLRTPRTT. \. s
HOBW, 333 Iwmes  deg o x
TORE OITD DROT 55@53@1

) TO3T ORI
TPedMWTT. > wg 11 TY R a——
2Re0RTHTOB BeaQrOFOD N -
BOOLRNTY  TTTIFE  LVQI,
YOOLNTVIIIT.  BERMFOI FORBI 2.3 F0.A0¢. TWAPY, RRCFITTTIT.
TR, TJRORWT 3T $TeONT TYT WLeIWIY T IWT BRT e ;IY
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YOOLRMTT. DG BOITBYTE IRNTRY, TLITow Hded $e0ReFOTLD deFoss
Zonm SRS BRZ &raomsé%odas e Néss BFRTPY) L.BNRIT. FoAFOIWT
&%0PNTY  W0OA° (wsarwwe) @oao dzséodam ERINEN OT 20D
BRTIVT T, 80NT 0T JHTONTY, Fea) T —wo& (pupll)méwm DOPORTT.
BEIJRUR TPdedT LBYET TReaTZ, FEET T AODOSAWIT. ssgs RRT)
THIT ISEIOT F TSROWTI), WITWOT FeS YOLVTRWTT. WITJLIOY)
VMG BOBOD BT TF, MoEe 3ReINT I JITCIPNT. TFMEE 3RCINWD
B398T STLNY WRCTIOWOT FFORRAWTH B AW FOFEINIT), B AWIS.
83 FOTEINYT), OBH ITNE (optic nerves) TVROT W SLILBLIMPIT.
D0STTON QTN B3 so@eswm& @ﬁéﬁ%, B SRTI), mgpmgd. S0/ 39
BANTI, BensBodee Torte NROZeI.

%wafooja ofm@cﬁe PONE, TICIPTRNR BT (W), | OFBTE TN
aeo:b;@drawmﬁ TFODF G, 5% YUOLRTHZT. YUEITTER,| L3¢8T TFTTY
%ON03MNI oiro@de dzsﬁofm 9033 m‘%?om 3E8T | 0B, 6555 mm’ad
ROTATER (aqueous humor) = 5923308 (V1treous humor) @zﬁm 383
3TLONET), é)ma@ pekgeratental wassrrm VFTLQ B 50%@371@;534 DTN
LT PR IOAHTOICTPTT T QY WPWE W, YOORMTT. BFJWOBID
BFII0T /POT WBING BRCFODTY, TReSAWIR  TRNYI, ATON IRHCBED
MBIOMPYOY. BTWI, L FIONT FOBD FANAD 11HcBOBIT I, ONFTE
2)0QTUTILD: BEFTTOHOIN MO, WBERIJES TROTWE T,ETOFONTY, WEFF Te3OT
RTIODDOT T, WBRTBRANITT., BFTSTPIE B9 3R, BSedwon
BERFTLOPY FHITOIORZY PN AW BFD  2ITHOTLD BYVRWET.
BOT WBeIIY wwrwwe@ ﬁsaa —owojaab BN T, aﬂ%ﬂﬁa 3eg3nent wﬁeéfo@a
@m@mmsd WO TEIOR) &)mos Néﬁ womﬂ wasa;mﬁ g300ET3.

\ J

11.1.1 ssgas RBROTIVEITOD mdszﬁﬁr

3T WERTHY oM, RYODOTHT JWNEOT ZART. AWT  FIZODNI),
RO0NO _FOOINVNL0T  FOMLR  [ITF RRWTDW. 38T ARTT B[IBOD
WTCORFBONOT Clntel RONDTHTHZ,  WTLROWBWTI. 79,0301
WIDOBTROTON TORPTY) é%mrbs_sod B8 BORZTRT ézsgrb:icﬁ. QTOOT THTT
VRONTR, ATN JRCTBWTDW. e 59;335 RWCTITR SRR, Jperdwon
338 AOODO  AROINE BDMHIH. AWO0T  FEIS  DBHATT  [TZ TP,
SN BEIS SARTR) BB, QBT TOTRTN FEFS FOMDTRT FRZOIRMHTT
BB TETT IRWAW IFFN RRIOWTS.

3E8T RATT BONBBHTTR, BROTVESS SPWI FeJT TRLTT AIFF B,
383 Beomuedd AW FeN. BTWAR IT, FET SDBRTT FOMDTRTTZ, 80T
BOF WSNOT FRNVWBL TFPNY. B|OOTIOT 20T TDLTI), FEFN 300w




VRl v sga% soé_ap TEFTHOD uﬂé_ap 125

TET LRTDIROW LB TENR. AR FATNTVT VOWRT, SREBLIID
OB %sgﬁ éz:%% TeFoNRLOTOW. Ve 2.0 VRBIY, STTTN TN W03
BTN QEFILD VTR, BEFIOT 25 F0.50e. YOTTBYWIeR. BN RORY) FFEooN
TR LBWTLHIBION FOLT BT, BRTID, FRF 0D FITBPT DNFE:3. AT,
BEIT BNET WO DOTR AT/ FTOIWIEH!. DT, TRy BRONTT 22 T
woﬁast@ﬁ QT 25 Fo.Qwe. SAT. Be) BTN QEZILD mz,ﬁsmmw ©8 MO
BHTBI), 363 NOF BT WO DWW FeS. VW ARPT, FEH WTOTTHTIING.
NRIFETT ©WOTPOBT [T, Feay 25 F0.aWe. W) WI0T BHTT SN
TWNI, TRTZN SRCHTT.

BODTTHON é@@fadae ssgs AT DBATY TIT0Z d%ﬁ TR | BT
BRTOTMDBT. 83 R, 800, 33T BRT | (cataract) DTVZEB. AW LRNTE  OPI
BRF TR TH GVOLITIRIT. Fe3FBRT 538)033033 DRYT 3EIT W TOIT
m@&ﬁ@s mqﬂa@d.

( iX ONNON ( (

TR QT Feouned N3TeD, TV 2.0 WMOTE ?
TP WO FELHNOT | DTW BERNET, BRODDFTBOOT TOTW OERONTS.
YW DTVOTEZW | QTR UB[FT AeWIW TS | BOITAIR 20w FEIT  Ied
Do 15022000 3Ny Sed Tamed 180° 5T SRR, MRS
AOTPERF) (DT | TEINSOT BOFRTE. | SRy TRedNed TOTPBFON  LIetdnod
TREIND,| B, oW FERRTT, SB0OR. ITH VG, TWIFTY Gtclelalevicing
[ BRIV DTOOTR0D BRODF), EAWTT. ST TRTBR Feaned oD
TROLRNTY A BRODI. AW Tz, T ROD TOHODI), TR TPWIT. BT,
ROBReLA  (stereopsis) I Bes. 20T FEYW), W|NY TToWY BTN
RO SOIPITY  THNIF. DOBR FERRATY, ITWoN DJW BopTHe S0
BODIRNITB. DI0TT,, IV, FePRT oy Fowoewony ©oITHY®. T
3ra) SNBROTEOE, BO IPZET TIWOWRII, JRCWTT. e, W OB
BIWOWNTR), LMARY DT TJSOWTINAIT W B[R IWOT DT, AT
UBFTD TRTBIT, 0 BT BEECDI), eI,
\ y,
112 GEmsam w3 eRne oS (0TBHE)

%@@adae e TROTOBIOD AORTFE B, 30D s@m%m;gd. lelctes
ROTPETY BITBI BANTI), JDTTN 0B BTN SRCTELD TTIMIYDY.
33T WHLPBI BRCROOT T RO AT,

TOTPIFON TR TR WRCH [IPTI BRCTNPI. ¥y SRFHOTT
(1) SDBREOD ©T  BRTT  (2) ééwcsdaé%@e&oja OPTD  BRTTA
(3) 2FVOIRCRON. B3 TRCHENTI), BHTIJIT RAREVLOD  PDIRTNTZY, WA
TODRTWTOTN. T3 THRCRNLD B @Qﬁﬁé&bol DODTRA®D wrﬁ\ 3 IR o)
Bl Aneee.




126

(@

(b)

BReTTZ Ry (Foodneon)
moirae&o:bwmcl ﬁmewd@%
QOTIN Eéoﬁmé}ﬁ. ﬁmewd@%

BRODTOT [ BT VANTIY,
ATEON  SREBWY BT, BHTT
JWRI, IFHoN BeeBRT. B
aégﬁ TRTT WO WI0IOS
TETOTTT. QOTT BIOID O
SNEWT  WOBTTIWH  SRNGIY,

[P ATHON  SRCBWIVW.
RVETHBROVY,  BEIIY  TRTT
JIRIT  Wowy) TWIT e

SRIDRRYD, TLTT BN0LRATY
SRIRRNIT. 33 BRCRR)
woowened (i) BeI3 DARTH

T
R=dd

() Zewe T3 ariam0ERs

233, 11.2

(a). (b), BRoeTTH B0, EHIY (¢) BeITAR

D, FERRTNOT TOTRT

DTWOET [TZ W (1) Fea) MO xmx@@ﬁos NPT TINTOR)TIC FOTE.
ART TRFE T AW, WARTZ/IY PUTOIRENRA, B3, BRCTZI), JWOFLIIWD.
AEE, 8 112¢ 09 OBORRNGE. ZRE MIDFFRY dR, AR
TIROWB/RY, BT 306 YVOLVT/RIITT. | LeTt WBREH FOOIRMITT.

BRony (FToHiisach)

T BEREL0NTJI), BRTT R DOTD
BRT  TOONTT.  TTO R0

BRODT SR Yolel a:gm;mol
g%mﬂ SeeBY || 87T, TETT
mgﬁ@m& AN SReBERT.

mca@%om%mﬁ TeNCT  WOTVR)s
ADWIVT HADET, 00T (25cm)eNoe
M OTAD) mcdgwgd. Sleetest séimfo

35 homen RN, 3803
25cmnw éaiw ©OZTTYTRLWER.

280338 w3y 113 (¥) SYHROI
BT BRNIN0T  WHT 39T

3TN B3 &OGPRTY
3e0QLB BT, B3 BRCHF)OWONLD
-plefao) (1) 3633 BRTT

ROMDTRTR) ST TN e
(i) BeRMOFOID  ©SWFTIINTOZD.
3 mmwmol RRT  ODFFRY

N<:/r>

(2) 323 B 338 BETT 2o

T

(b) 3RS Ty 3y

(c) 30T Tt Tows

ug 113
(a), (b), mcq)%&a%, Iy (¢) mcz%eéﬁ
T DTRTOOT IJDTT
N-cs.rodcsgegssgd TIT Vo
N! -mmds ssgs 33T Vo>



VRl v ssa% ms_;p TEFTHOD zsﬂé_ao 127

LT DBRTT  ATOOPRDOT  FOTRBLIOW.  FeOREFTOMWST  TDRATR)Y,
(converging) I[TIND Te[O  FeORLTOMRIOWNOT TBOWR) TE3ToT
e CRTIRAWDVTI, 88, 13.3 (c)0NY TERI.

(c) 2B RC0D

BODTTOE BEYT BRHOWOEEFON AITTP,F FOTIIEON FRZVOIPTOTT. B
BTN BT WO Ferd TS BOMINTT. WOBTHI BETT JWNIR,
STOTDWOONTTN T BFON TOBRRT ITB/IVYT SLCTLY AT,
3 mmwm& QT2 08RELOD ebabcéeﬁ. B3 TRCRF)OLRVNED ToTD FARTH)
3T, ASTTT FFOO, BINERNWI ©Fwo Federd AAONO [, 08NN
mwFomgﬂ%@m. %@@ad&é BOTD FRETT Sy W) TRTT S DOBOOBOR
WIOWTN.  YoBTION  QEond(bifocal)  FRATNY .\ ITIFIOWS.
TOTOBION  QFIONT  DRATA I, B eS| BRLONTTRTR,
GeAclelalovicing daeer%riwegdm R, PARTH) TReOB BRWIBIZ, Tonwe
BONT ONT LS DBRTH) FWETT SecwmD), PRIV DIT.

HBNT OINYY, B8 THRPST BBCANT), FFIRIR WPTRRT FRATLOT
(contact lens) &g 53?3%37’1@053% TOTRTTIT.

,\H e )

eYofanYaokd mmwr 0T3

P T— _J_«,\_« 2 —

N WEMT FOTRRR WIRLRT' O30T 9

C')
T ROVGAOT QB WD) O DT BT WOTRNRWD

(O8]

Jexy JReRT/ SIONFIT QTODNG W7 BIWTTBELD.
QeR) RBRODE w@eﬁa’mamﬂ &ro@?ofm@méom e,
T B3I zﬁasﬁs ODPR BBINZeS. $T3 @55) Ien VT, BRBWID.
@zﬁm e IR @cﬁm o8, emo&soa’mab@mé‘?

- C. CIBBER




128 SN
R=dd

IR, DTET TOTTP T, TN WWIVYF) Q0T DR EPQTODH 7 TP)
IR, WTFHI0TT IR, TERNII), TOT VRWDPYTBT ROT NB  BIOH  e9n
BSBTONLTOT0.

@m@@p BROTITI HNSTY BTPT 35 dé@ﬁ RIT WOPTINTY, WITY AT, BIT
T3y AOBTRAWTOW. AT 4.5 NOCNT” TIFOI? DIVEITOOT WHLDSTOB/BTR),
JeBOINOT TWW FERNPOT TIFCIP TR WRVT FOTRZWIOD. 4.5 WNO0DT
RWB3Y 3¢ 600T) WFH 12 IR BRI TOPATIL. STOOT IR T AO0W
mc&ﬁmdoﬁa@zﬁ, o) da%omgdwbﬁ 03503 QCEWITT? IS IVWIN smd
DTATYTLCTT FOONTIYR) 2

> Je3moansd  dRPHBe  [OdRE MIOJTITINTWIRITD @I 0I0E)BE
@omjwadu&cﬁa.ﬁs&wﬁmémﬁo@qﬁmﬁs?asmd(ﬁémea;)éiw%%ﬁrwmdwm
AT JeZ0o8 SRBWIDDWD.  DPFLNAWD, ©HOT TTRRTRIEH®, ©FT®
BRENTIH 0T AOTIWT TRENNIYTRTL BX IeTTOT SWBRET-

» WTHOTOZT 4-6 NOLEODY BERNTR, IrioDdededd. T\ TETVH WBEES 051
39R. BEYS R0 oW WTT, WICNY WP SATORY FERNTTD, o303,
38T 3ROdDE Fe® L 10-157 AEWTRY  ITFEON.| AW CIWITE  DTVTTR,
FOOLRWINR) Y.

> O, BBEWT(R OFwo A, SREFF, $eTTOD\OTE TWIJT°, LWIF, O,
DIJ0RXT LTI WWFSRTNYOT BT W) TOSVIRBB TN,

TS SRR FLEOATT, \0SWTIe FET 239,057 AONHAOTT, TOCTWITT Y DBOWIT.
o8 B[ET TR BEPNTT, TR détsé%eoio BRTITOBBIY, WA @@agmwa
BRWTYT.  FEFI. TAR BATVYT EYNFT, IPOONT FOZIRFS T FTB3e0N
HTEOTYN WIYROOMDHTT. ToANG B RLFORTHT THTIW, MPBEIONTOMTT. 20T
B3 BEQND faagpa FORVFEOIR LOPON TRk DCRTT.

113 T[e3ps Re0d BPR SRS

BODTOFTOTT MHRT TONRCD ROT BT [IEPTIDT, $9OQE0. R
TONOROTH  FWWOBT | [yeeges e NP, JINFNT TP DI $Te0F
RBIOZTTRNTOY T, ST, AW FO, ST m?fﬁé x@%oédme‘,ﬁgﬁd. GIplewitak]
VLTS DPOT TR DeR DIHEPJIARWIA? MORT SR TRT  TeIFDW,
Tonedal ad%é RO D% TN (base) TRL BRI BONTVFTOTT  TOIF
DS NYTZN. B3 TVRTD TIJFTIED TTIT LTOIPN!. DTB TIJFNY SIS
BOIBRT, JLRTZ 3RS ONZED. SN Ty SR TS JLIT WNROT LI
BFLLJBI[IY, SYONLD 20T WeNTYE WavEeceo.

TROWOTT VY ATIODNOT TWOWON' WRETFN WY TNWE TOFODZY, VA

&5 BT e JOSTLT/OZ oW MOT TR, ToYod HedB, AeRT
3Q0D TFVOPDOT VT3 TIPOHI, MHHER (2FWB).




BV IV Esa% ms_ap TEFTHOD zsng_ep 129

BeBs e, ABR L.803RNHT03 PE H39Beasonmd, o$oo.

33, 114 39 3oedathmod PE zoeesiod e P 3y Q nomdne shed
LT TR, Y.

IR0 IODT (AC) FRvS P 3y Q NvY s &Y BIVOWRYR,
SAN-ER

R :»33 S mne P &3 Q n¢ TSRown 2.08¢ FTYTeB0DINF[0Z R D&
S BotRY e wa@mf& 233236

LTI, DB MBI m&mm% griowd. PE %o¢¥ Teslodn H[e3zs TOQODI,
E 2030039 BoOmTH. (88 11.4 Iee@) Torode R @02 S Zedd IpFA: S8
Beadodn T TOROPI, E 3P BopRS. E 02 F Zedr.

B3e3RT ey AB 303 AC ot Ead@) F 2omneg 3:dsmen ©onned#od.
TIT BRI L, BILPWS RS L) ANEWI dees Le neR, MTSR. (283, 11.4)

PE - =383 300 i - T3I BeeS

EF - 330533 38¢0 Lr - [ePnI Bl
FS - dnexd 300 Ze — JINFNT 3eeS
ZA - TRBFERS 4D - 03w dees

83 114 o THE BYSE THAVY BT IPIS

9@ PE IZ30ead, EF J3edess $0e0 a0 FS ANENT 8360 00T,
TP OVRWIIW. BT 3Ty MOVWOT BT e DT, PBeTLD
AB '00Q TRedT. B5¢98T 3000m) R[ILPRIT S08T ©0WT IRER 803N,
ROWIOD He; AC oDY BIsT $TE0Y MOWIOT MO THedATW. T OOT
VW VOWHOT BRTLPNT. TLTH HTBH B[EPBT e NEY TTIEReT 0B
BICPDI BRCINTD), DR, BT MORT BONCNYT Beeegns 30HONOSTI0H?
TIBTT DR STTRY) INFDI 3TeBIW, TSI 83T LII0T OTVTOZ WIORT.
83 33T, OFYL Beex (angle of deviation) HDZeR. 33 WY LD OIYL
3ReITONT. B3 DT WeTEIFODY DFYL ERCTTI, TSR Tone WTWO.



130 SN
R=dd

11.4 MBS TeIBE DRVE WIS SorPES

QY PRTNPT ORI N, SRRQED TN FPEHO. FRODET
WY DBIBD TeR AN wgmﬂ amswg@ emozmmabgd? <] @zﬁiﬁ NZORT
BRT TP TeFB NROT BT BIEIBIBIY, EP08ReL0. QYPEOTIT MBI
TIBT B[R ﬁaeeﬁwﬁ% WITITFT QTBIPTBIY BReTTR. AT, TP
BeDT|LIFOD BoROT 3@@%@@%@@.

23e0e3F 11.2

2,000 THIT T FRBRCTES SeEF SNRNINPOT, WTT mms@ s@docs (lap)
3000 (sht) REED [PRV. BROVFS $TOTZ), AePT Hed wee;ow mﬁ BR0.
QWOOT WYWEYT 30T 3e3 ¥09 emomrbéd

288, 11.58Q &@ea%dmoé Moz TesF@aded ; 0ed AEPAOT WTIWEITR eI
Tl [PRO. TLWFOOT BRTLBVT K¥R TETHT JTWOD  eRCS-LeDB[ITNRR
TEIBRD, APOTTON  STONKL, AL NI, NIVAAN0?_JeF 20T ROTTIT
wsgri@é mgsosm& T 8¢0, AT 03 xoa;e‘:)*:o:a;cﬁ?

WITE TYWTY TISWOT WY LTI, 2egg  MOOTTN QLWATI. 2690
TOLT AT DDONFONST QNI MR, (TIBOD e dexy 3w
LY BREH-TeNTY, Je0¥, vwme, AD, TAW, TYD, 8¢ DB FoI
LN, 33,1150, SRLOATVWOT JRCTWVTN. ©3TZow VIBGYOR, wegne
OTR RRCTEORZ,/SILBED
ATOOD FRBIT. BT $3T
B[RFOD  TLRIAY  TeIODI),
BReHIFOTD  FIOINSEI. |, ey

WITE DY WEYPNTT), @ééeﬁmﬂ

Seewen ‘?d DY, TPNTTR »
® R 39T )

030 TB0e 2,080 @oé@ . ,§5

BIAROTD WY ST ON s BT

TOLOLD  FTHROHBIDIMNCI. WYL 13 115 mes TB0os Bees Srorogsd

W) LT0, | T, WY

TN D BRODHYTI

B3I, DFAPRS DTZER.

w%ﬁd TUROT TOOINT NP BFB DD wsgaﬂ%ﬁ NP mom@da’){l QeR)
SREBEEO. B8 AW RN DI YOWPTRY? TLFT ROT T TRCTRN BB
30608, TOWORATOZ Tde WeYsP II T BT ERCINOT LMY, IO WY
BAFoN I JeTY WEYRY) TOTeooN LMY, STOOT T8 WD) 35@@@ i}
IMED RET WHRVE 3¢S TFRYY BACBATNTTOOT QOTERNDPI. 85
DO EYNY TN, T TRCLITY SRCBZEI.



VRl v 599% ms_;p TEFTHOD zsﬂé_ao 131

ROT AT [RWITTBR BRONFS YT CRLITZY, BJHODLY M
VLIPS, DEIT SRTIND. BT IR0 ANTRL TWIBZ, WA CRC&HST
WENYT),  LeTFRTD  TERIAT.
wIOR TYI R BRIy, =TT
OBV BRTRLOINT FZROTW TEITII),
BRTIT TYWET TG, 0339 BSFTmN
283, 11.68QTNTOZ Q0ATI. AT B3
RUY WENH SSIIMOT TYIT RVT
T BRML ©RFZ TR, HTEE
BHTE  BZROTD  FHEOWOT  ANF WA
WP WVWRWONB. B3 DEFEBOID  RRODFT
2398 D0 WEYPNPOTVOLINT DOTD SC[IVE DALY
SRWIOR WY Jer=.

TRODES BRe&H3ITO3T SYONTCVAN
QT BRPTe YT, WHOD WIR 0
BBOINTT.

TRTVYY Y0P TOST  $F3TY
TENT JANFT CRLIHING. (B 11.7) B
DOTIVTHOTYIR-—WIVEY | AT TINKOT
VOIS FO0ITLANY 7 SEOF QLIRS OITONT.
PRI CCRIMAVR BRODFT LT, DY

YUOLRTTT.  AOT  TIND  IVTLWINYOS
DY TD [ BSFATH. 9P ARONFI  TII  $TONTDY
RRODF §380 SIBIRRVR BTDOWSH. F08T, SOZOTIN
TEFOMTH. 03N V0T JANYOT TweT
2N [ILFRT BROWNISN (238 11.8). BIET
BRFAFRS DB S0308 TEFOSHOTN DG
EYNED DEBTI BT, SLOTTII.
BRONFST BIINT  ZDODTY AR
WOTRIT WP DFWO  JOT  TTO/OR WP
43 118 Iy WomRnR®  BRODF AT, HODTVB[OZ 0T FOTTIYD,
JRCTWTID.

11,5 0030 orOng T3ePRT

B0% OTwo TeRONCRTT &eD0T ojmd@a%wﬁmﬁ BRTOT VAP, BN
TOWVRT.  TRFFNAL  WORTR, Tonw K50s0H FOR  eSehPT,
QY SRR LD. 5087 TETNTOH MY, 3080WOT FY HedTTW MYNOZ
QAIPNTOZT. DAMPVORD ©TT &eDTE 38;@95033 MPNOZ JIMT (BRI TWOTZ)
TNTIT Y IIOD MIN0T FY IR THEHIT JT0T  TROLTOHTT.

8 11.6 VYWRT SecdIT TFT® BOdRERE

83 11.7 tRITY TTHEWR



132 SN
R=dd

ISV mcséms @3@@9&%% %édwgd TO0LD WATRYODN BROT SLRCRTON 38
TRRT MITTY SRC0ICD WTRTRATIMIS. T WTCVTH [ONBOTOTYT
TIPD[IT  TOHOTINGD.  (TRWOD  OONTOBOROT B398 [IELPWT) AT
Oed TRT T[POTY IHOINST LBHPINTE TTINE WZDMDE 85 DT BIB/I),
QWORR)TN IR DOTN JLCTBRCED.

SEINY DRI

Sz QOMIRFOIN *

TolToROTY  FgIY  oess = TURGN
SEERROOTHOIRNG.  BEIY U : 3

PRNOD  [IINIOBOTI),  TJFedR, ‘
PRODT,  ILOIT [T, ASTN

THPRT VRO, FORFOBOTOT

BIPITR) SRFTT BILPIT RRWOTH) OV
QTR ELRTOOT SOEMET: 22230803, D08 i
TANIOTORY SFST B3R, ©LoNT BT
DNHYTOOT IFZF  Boedsod I L

-
-
OUT Jw AP0 JY WORNDIT. o Memmerencs wormms

HNo3HOT @@é{%mﬁ 53@@ 35‘% 56&“: SEI00T 53“-3]1@; 30203 -.’E@s
PYTHOZ O FTHY TEIRST. (88, 11.9)

HE [FIE S5 (2ee0F0H WTY ATIY.

BT OFPOTN WBSMIT. DFOTT, FPRUOH F[I0INIOBOT §PF m%@ﬁ@a
ATTRNQT 59060 (&HOHT ROTY, HevT Tor) IFNED 200w TRTTYWRYHTOOT
WP GO WOW TRIHB BFYET DVRONEOZ  FNITHN. IFINYOT W
WIS $TNY TOHO FY VWA wTRPHT00T IFINE Seedicdh mMTITY
R ZOBTTRMTT 30T Feg, TBedAR TFINY L9B0 OJOTT. IR FoTpa)
TEIBRITON DI FOFR), FOOTWOZ TEWTH. [TWe ITINT  WIDMODLION
TWOTOR.

NENN 08 DIHMHPOY? ABAL e 200 IETTYN DB VBT
BT DRONYOZ TENTH. TP WO NI, TOTT WOW T BEHT
DB/ONY 20T FONH DO FRDATT 2k, TP WOTRNYOT Tz, FEYTY, BLITI
BYE8 BIAY QY WOTNY BT ATOIO BITWOMTT. QWOOTRN BTN
SPIMDE BRBIONT.

30, BRABREFTOD WY AYONIT BRI

TOOVTOBOTYT  BELPTIT TTE0 ARODFD AT BRCIREF TODFO
QTR ANT BATL T @[IR AROIPFAT OTW AR JOZT IR
RRBORTE.



VRl v Esa% ms_ap TEFTHOD zsﬂg_ap 133

Q& BROSRCFTONBJOTT RRODFS
RROLF® OROZE  AWIO[R, WD Se0go m@ﬁ*
FDOR. (B 11.10) BRODFT  JkTB
B JRc0oD MFIT, Orioe B3O @egﬁ',gﬁ’.\‘\anoz
3303 JRBWID. B BROIRET W, 0 R *
30O RPOIPFIT IR 55@555 y )
TVCN ATBD VR, AROSRCFTODN ! ]
DB BRRBRFIT  BOBII BRODFI y
DOTTITH) BRCOTOD  3TEIOITMIDENL

@ Qe @aéms 000N T. POTORTD
U3 1110 Becdeermod w3 BRSRIRY
THTRRTOR JPRTH TOFNLL

11.6 233 23THTHRE

S, WIOT BAND TONMREITES IBAT TTTT $00030 | FF 0D @ms
mmsmﬁm mowmméd BRIT, A wey, dew @@d@é @eas am
wo&merdoﬁs DB N.raom; 50 AWONTY N,raosar éo—om@'& momdQﬁ%
IR SPTVT @3&3 mmsm 500@5 3ONINYY ey FOUNPYOT LVOLRT
BT WD (scattermg) 2, $90NE0. I mwmﬁ TR TOTOTRCOT
BT TP TENROY. BTN, Bess wtﬁ@ seﬁomﬂ@ﬁ TOTETION TRT Feone
DROT TOTD [BREMRN wsémgd.

11.6.1 L30T -TO=D

PR TIINWOROFY), BOTOT  FATIVON  FONT  NJTINT. 85
BeonYQ Tom, IO ReY WWOWORW, J00NE (supspended) BRYS Beorsd, )
MOYOD WEINH QWITH!. BFIH 3TONWD BOTHT TONWT TN, ToRITON
BYIT TP RCIOAMST. B3 FNY FROT BYD TIFOITHOD TR TOTT
553{3534 BOTWBH, FOO | TRFFNYOT 3¢3T BTTVDEOD @csémswm% (Melecplog
TOFOT OFFES, VBT, ey 9Fe ITRSODY SPQTVN0. B3 LTWOIIZ), TN
00T FRBRONY "Ry TOFT FRVT RRODFS $3E0 TF[CSATON FOEOWIIID.
©OTT LIFFT LWLDTILFOID FEMTT), TOEOLD ATHONTPWTT. BLRTAT WCQOWITI
©0%T (canopy) mROT BRODE T TOTOTBRCTION L30T T[OTOT FEDLTITN.
DY, WOBTYE Fey JeOT TIND LITTI, WTDORTH.

BOT BT W) WRVOW FeONY MTT WY WTOONTTONT. @
Reg MoZT BONED 00N e YT, WTDOATT, TR Mo Beaned Deps
BOOMDOBTT 3BT, WIDOAT. WINOAT 360 O TRTFOTT TOT LI
QPOITPNONR TOLDLTVTR.



134 SN
R=dd

11.6.2 30 $%IT g ded 0§ 2

TOOVTOBOTYT  MOYOD  LEDNED T FEYBOND  RpesT WY
BOOMOBTHOZ FEYWONTOTH. V) ¥sT ey ITOTWOZTR)Y, Ve WO, T,
TOTRFTVOCIPN  ITOOAIHONE TRTD TYS ITOMOITR)Y, WoBI Y. Fo
BB Qe BFYIN0Z ©OoTEd 1.80T), ¥HT ZTOMOITIR, TRODT. ST DOT,
RREODFT YR TOOINTOBO TE5eAATON MOPORYT ©SREY FEONed FOT WeY
(253 ITOMOET)308, D ey (3RD ITOMLOZTT)BI), SeTEmoN WIDOATA.
BIOT Qe ey TJaN, FEYTY, SLOTDIT. PRI OOTOBOIYDTT, ABToTYT3e
BYIT BRDRE 9hETIY. BR ST3 IRIION  FPIB, W& FTTAIY
TOTETET TOIPEITOR BT3B BTN FLNTT. DIOTT, WOIH HBTLY, BWT0E
DT FOENY DY,

©TOD FoFeZ HETNLL FOTV WEPTITORTTY, VY TOVABWTIW. HIOW
AR AR Fow R WO W) JRHNROWOT  FIF, WWIIT. ST OOT,
BRTDOTLR @Tse 2)€9 TIEALWTOTR.

11.6.3 BRBRLFTEH T BRARFITY BRODFS, B

QY BTT DY, BRODF I, BRO3LEF TN FFY ARCINPFET FODTY
JRCRVAT? IROIVE Tone WIOT BT HTBOTIOWSD OTD ) @%oda;
TLH TP RBROIREFTON, FPOIPFIT TOTY FARODF FOTIN TPMe BT3T
QD wsgzs wrﬁ\ Clal m@%@%z)@a WOTN 2BeDPREITE IV,

3EPT[LITHT3

20T eT ERTT, Fone=d, WOWAITY (L)) o Jomns BI988 SITB[,
QR. B3 WDERTY YT TWIWOBT $TONTT, YOLVTIRTT.

G, Q0T TCTIFT TRRI 300D (T) e B$¥3T 3TNTY, TORR.
QT B3P BT STLANFR, T F L30T T B BYTOTH TOFT (C)eROT To0R. IERLOTD
BOBRTIZ, (L,) ¥R TTTOH (MN) red FFR0TT, THBOWO. (8 11.11TD, Jrped)
R,083QTT wTW JewT® DY Q0IY 200 MO AeeRONO FolpeS T,
(BFHRE) 2IeSRRPR. 1 00T 2 mL Jpo x%aas BT, Vedrt Fedrd. 1N
DT, NIIBD?

M
L, X A L
> > C ﬂ
S >
> > v
S— N |
T N

33 1111 3OORSY XTeN ¥TTLOEDR, Ded W3 5652;



VRl v Esa% ms_ap TEFTHOD zsﬂg_ap 135

2 00T 3 DNTNTY ©EBHT Nocf BLATIED d@mﬂ@%ﬂo@dm Q0TF) TOEDLITITR.
~®G°‘ BEAND d@wmeém '*—odommﬁ MBI 0T é@%oﬁo R wONYY
83@@ 206 TOEDLITIT. fam m@% IS fo@c@aod SLOLRT %@eﬁa 3dom036mﬂ
zsmdsé)%oda TOTBORTONT. smfadcj docﬁé)dm BEOWOT TRORETT LFTR,
O8I TOYTe THOWOT ?)Jaeiéé AT %aara&@ﬂ@ommﬁ d\racjoa 3¢ %ow
aosaa@ 3036 TFOTTIOT0T BTRFOTD €9 TTTO eSS TERFYTZ), ﬁmam-@m
&3@5@%‘0@035@7\53 33 23e0EIBOI0 zﬁ@?%s DTS ODTZ, wd%rmgd TN
53T D WY W) BRCILCFTON TONL NJDOS&JFQ@ ABOONTY  ARODFS
O m@aﬁm& @c;ﬂef‘:ogd.

BRONEI PAREEY sme y
3, IOMT BRTL OO IR
TDBOTIR  FNCTIYZ  MoPoD TR RRORE
S8 IEORY Tne B, Twed RO B3O BOWRTD
- i 2 TRONE FOTON 2320

TOCINTOBOTY  TRHBRTOZH,
(33, 11.2)

STONR, DT TY | SO

TOEATYT
Alely T~ BN
TENCT 23

s

FedT BRODFT P F, JegaRy WOPT

BT 3B BT PSRRI,
BRODFD 37} ToE0TYS. DTOWT
Rode ded m@b 35 2IEQTIED
zsmdaéﬁ @ﬁoécﬁ WY %wﬁ@ocﬁ
%2;5 8@@ BRI B TRR ITON
TROT X5PB IONYOT 23T mmgﬁ. @zgpoas 5?}3& 68’%5301 TT  WBEBD
TS ITON BRTZYWING BT V0T BRODF 30T WHDOT FOLNTVS.

-V

TROT  Fone ®ICT  SRAYD, BARBOZ 3 B,
BRODABRIR), WG FNe 3ed3 Browoeds.

BeaD) WRONTR, AZeooN, FTONTON SRCT/LO ATITT FIF ©OBTRe eI
RWEB/, DOT T IRTBAOD IIF T3 @meged AOBVIWT, TR0 e
30NJTF[OR AT TP 25cm BN,

N\ TP ARV, TELIT/IT TR BRCTNFOTT, BN TT R, BRTT R, LA 03060,
F03Re0D (RENEeTT & — TRTT JRNT TSWOWY WITLIOT K0ogRN3IY
PVOLRTHZTI) QTR ART WIFFT AW, WRRT VT8RN FOVBBLTOIT.
BTODLELLQOD (BRTTR — TETT S[RIT TSWOWH) SWTT LoPRNTY
YOOLRTHIT) VYW, BT AIFFT LT TRRTT WIFCNOT FOBRIWIID.
s@a%aécscg By I3, TBROTSE ROTTFE VI, sfﬁcﬁaémé%gcﬁ.

238 11.12 ZRC3RFEROD, BROIRFEEY

TBRODF B0TON TOrPNT

RonRRBRTH,



136 SN
R=dd

WPOD LY WTT Te3B 2eRTeN QDLPED mom@d@l WIS WEOF DLW
aa’néed

B35033 S 2eg TONR RBROSRCETORN B0 BRWPFRT RRONTY RRCRES
éomgé 23983 zsmdaéséoﬁae T0T0.

- \
1. JPI=D %m 3301 59’55 FINRTH onmmwm NG TRTNTYTIT
5,@71«;0 @mwoé NG&DOCM@ TOOL0.

(a) 03P W03P (b) Bed3 Breomwedd

(c) BoeTT R (d) BeoT
2. RRIND 69@9@ TR agszso&mm&om RRWBD N,

(a) sF 3@ (b) SeegBBO  (€) 3JT oI (d) Beszo
3. TSI, TR BRODTIT, CBBODAET 333 T T ABRS:

(a) 25 m (b). 2.5 cm (c) 25 cm (d) 25 m
4. %5?95 TRRTT FONDTRTT LTLOTHOITMES  FOOR-FoTe0.

(a) 333 ® | (b) T¥® (c) 2OOND |70,0I0NRW

(d) 20

5. %) wssﬁ mcd@w TOTR®ID =55 céofmwcs mmwramm FRRTT
@mﬁéﬁéomd @3503 Nmewdw FOTRED +15 céodjowo@ *Dmcﬁérd
SRLPTE® @555630336 mmdd ofmm RONBBRTIY, mm’ad@ 3 3IPNT
dramﬂ@éab TOTRIEN 3N 9P

(a) mdde)ea D (b) BwemTy
6. BNCTT RO BRTLIOTY) 65?95 BNOoHAOT 80 cm eNTI. 0350 ATOT3
Y 03T AWFFE RARTOOT 85 WREX BOTRBLIW ?

7. BRTTKODFY, WOTOT [RWR Jeakw 238, WICW0. TRTTOI0Y, ssgs
TNCT RO 1 e, T3 BRCR TOBORD 236T0T NARTT m:oc%; PI?
TOTIT, T BOT, TAWAT 25 CmM Q0T GODA.

8. mmsé 39&9@7’1@063 25 cm. No3 aiddegdm wfgﬁm ATON JpeEeN
R WPIY?

9, Y 69@9@ asm mam IENA] mcmb éz%fumri 39235@ ©TT TSROWT
&3 @mma‘cﬁo

10: sggmfo NIV 9

Il ABADL D% DVRPOY 0T DTOA.

[2. ZRODEI [NVOWVN FOITNTLD ToTRWED ?

13. ANSo3RER $TIP) JeIOITPN oW FTN
TOLOCD TOTLRTC ?

sefelek



137

@c;aéoﬁ 14
gaobh w30re

O3PFTIe GPT wF ToROPVF TIODODY e, BOID BOTFTHOIRNTOET
QOLNTW), T 9Fe ITNEONY FOEF e, ToMTT IR TIOH WIS Wi
é?ﬁ% Fe9 0TETRTICE? TBONTZ, BAFOR WFNY, TWITREOR WFLLOT
e TP FIoDH Wiy Wo3FBeITIY. TP T BIONY Wi 03RCWIT, JTOIT
WDTWINGT, TBIWTDOBY)

o5y BIOD  wif TOSHRBR, TWRTWTI  SWRELOTT__B3 WL,
RRFWTDW. FZOEN TOWT CHIJMIYT) TN 2.0THTRTEIOT WBLOT TRTE
WTERONTTIW. YOTPHTHBI, DTTOOT 20T FLORDW, BN WewaTHR ©TT
TS, BHOIW, BT IOF WT/AWN FEOTLON 32 FIAIN TOBSF S0PV,
2,000 0T WIONTWW), BTN, AT WEHTFF FODAINT), 60T ToTONIT
J3OI YOFIY TN BT _TEOIWN RENBOIPIVET. 30e0T W YOOATON
QRNBOIPMR LT YBTNG0R)?

O3RRTe | FPB @0 TomecRB| 08 /IWwen 33 xodgxpmmgd, Sale
0e£aT3 20 LVOSINNFONTY, TONEBATON, WRNFCIPT B3¢B, ToD DB
30O WIIJ Y TTWFOBOOE |TOAPONAT TEODN, 00T TRTJHY JHODLD
R

IR0 YIITTR  NIZReed, dewy 348K(75°C) svuIPIPY, 100ml
QeTZ, 3REROT 298K (25°C) SOTBRIDY, 2,000 FRTRONYB. LTMORYT?
O3RPYTRTTR  RTOSOOT  FSTREROT m&)da’){l LORTHOT mg TIBD zadaé
BT DETZ), NS WAOITDNILD mqséﬁe?

oY /WONEIRT  OIPRTC  WIPTBTRNAYY WYV TOTOT  TRTT  JFOIW
DVTOWIOVY | FRD WERWTDTOT CHTHY BEQTOINPMHITT. STOOT Ty 3O
BIPBEO LOTOIRENTET O3TYTIE JEOD SITR) IOT IPBELY WHFIOIRMTT, B
VR, TOIWFYE TRBL BRQ.

141 B30 LI 3T BRPT?

ofma@dmol JOD YOI SITHOT VONBTLTVT? o) 8335 ReRTTY
30T TRTBL QNG STONLOT IWS TZODI, WIATER. Ty O, WLDONILD
QReRe® 2¥RZess. I, o7 QTR BSNDLD @mﬁwiojmﬂ 2YIeR WD,
0w TSR Twenvwon id%ef BYODED 7, 0INTEONT, QYR eI.



138 SN
R=dd

TNOS W) ebzgdr{raomﬂaod SN ILTPTIOAR WIRT 3FOD T,
SRTNTY, LTOWO.

R B VG BOD SRTNER), 90T BB

QINT, TIOD STOAL DOTD FBODVIBTBE? N WTT DY?
gP&% 30 IWILD RO TR0INTB, DG YVTITENYR, JTBRD WIRR
@mézswﬁ, SHO0 3C0NALD BFPDD F[OTT  WOOOWRW WYERT TIAOONAF, T3,

@gm O3PRTRE SFOHOT BRTAINTI. DY 8 JFOD BTTH/R), W FHLITITHT
SRTTY Tert 03, TRT/UIBR DOLITI), SPONLIETNT.

VTR PR WIB BOFING IFEORWDIOHY QT 23S %Wed DRI, TOnedR.

O3  BRITOBNY  HHIOm. €S e %emztonl SRNCEWlelal SN ay
RNECETORNOQ

Dexy B3 FINT P, 5@@971@;@2 DOBITT e, SORON | AOFIR) CBPPYTINZT?
(¥) RIY

() BB WedT DMV VP Aeg cgmag

(2) TBYODY

(85) 2D IFTSHING &0T ReAGT

B3 $eOT TEOZROTD TITRHEOR BOBRH Berk 2330302

B0edT QTER  WITLBNID), | SPRT J0TT IFR 9T 2 TYTIEI0TT,
QOFF BOR TPRL T3 O3, BPWT INFF JEOD BIT WFW VOFIY), DT
DO3BNY 300 WROONITONT! LVTTBTFHBR, WOTD QOFIBIZ, @Oﬁ% ENRIENVOI
TR B3 IINT TIASR, FevdnepIess.

() BTN [T DR, ToD WBNEEPETH?
(i) @ ﬁzﬁ% TRR WY [IEZTIONC?
(iii) AT, WOITN BRTCNTToNe?

QE) QOZ,SS% ROWORATOZ EeTWTTT R TJIJNTT, 8ReesBLIT?

SN FNIWLB QOFING V0NT, TORBATON TN LwOW INFF FOTT
B8, WOmIR CIRT WOTNW I, BORNODI, WENRPRITH!, WIOBIHN I
TN IVTBEW e:?o:'igg BOEE QOTI? QOTING eso:"% T0R) WOWW  TOORNFT
WEOR BIWOORTTINTONE? YVTOHTHBR 2WOTR QOPTB/I), TN WIVBED TONR
DIROTI), WIMOTY ERTRODTZY, VATPELD SO BPEZeF0N?

83 BYNT MOEANTRY, BRODT TFOD STTIY, VTR DO FOTT T BETOIES.

* O TS T TOXPEO WFWO TR0 B T, FOT [T .




zgoﬁ e330NH 139

* ZOOLTON TBRTIONLeR,

* AOITON TOMGPALD ) TONILD m@mmﬁe&. B

* DTV B0LW m;oémz:s TWOTT TR méwéojaﬁaommzﬁeﬁa.
ag%rieéo

14.2 330D TOOTWONT SFTN

1421 IVC309E QOTINEL

TTVTIPOTY AT ZID | JFOD [ TIOXRT, EITWND.  TOOINH
QT T WeRTW MOYOD FONIR, AD FOY NI BORFNVR WIRST 0.
QNG oy wwTBReANT, Wi cdeewtwdoe? FOFOZ, IIOD  Omw
SFTTON  WIYHTIORATY, T T30S T90NAIENB: TYH  §rwdseseoy
TTOWTRTOT YOI, TREOTVLT  3eBIF, 5930090, BT s DWTY
F30H eRTONT, B8 BUVPTRWOTY TWBHLO TN, TLHITT TOD
3eRBODNT), WEBETIWN L TYOINYE VOTIAPIW — FOTe0 DY Fedpedodo
HOTRNATY). TR, BOFIFP AT 330D 8 _SIOAYI, WYL BRHHOIPON.
BT3B QOPINK-CNI0IVOTT JIRFME &OT THIARORTR, WeNT FeDTT
TRODITOTHY. JYINPE VOTPIND  SNCFOIRNT JFOD STINW. STOOT
YRYNTR, FOTIFLeTNT, 83, AOPTNTI), T W30e0T BITY WFATT IIo
83 % STONY B0 YLOLRMHET. AT, T 3FOH TOIPFOD  STTNEI,
DICATCOOND. TP YOAN® Tz, IIOD WIJIINOMN TN TSNS
QOFINYI WBOORATES. (838 14.1)

BEOIWPT QOTINY, TLAITOOT B3N, TOF VINVEAVINTS. TP
OB P DERLIODO WIINET, BLATRNR LVOLRTT  VANTPIIT
Wi} 93¢ STRIODY 90T e, TYOPE VOPINTT), BATRN WENBRINI
TUFT JPERET WD, FOTNY ©F T siprod ©F @HENEE. 9F)
B[OOT B FFODTZY, YOOLNT|RR T, WIONVTPOZT EAIR FOTIRLONT
QLTI WP e TOTR WeNTW. TWFD FB T Lo [PRD
TAD DT TVOTORI), ITL23RY,

W33
H BR0000 ) FFINFT IO
|:|as®5§°
d ez
Ozss3s
¥ 14.1 RO3RY B, WRIIIA Wewn T I§ ©BORY F W



140 SN
R=dd

SRR QWY TRTONT BRETET S, BeTT B Ber WTSIRWTOT? T TRER
BRTONZ @mézswiom &5 Be3T e.—»apﬁ@@oja 30D WOTN BIVITWOTWONT.

TBI3ORCD zﬁgéo:baﬁacl ézimw FROT TLOINYE QOTING BHIOOT LVOLRMI
m@ssam% g%m%ﬁ TRE WIOTBLTITR. m@sm@ ReTT 200 W) TITITT
PAONY FeTFBODNZ), TOY LTI 30323@35@06 TRWTIOTLTIR. Mz A
PUORLD TR masﬁ@ﬁ WSRO TSROAR, VB E WTVOIOR AD TSONLF
ROFPINTI, wmga BTTRN WIS DOV amﬁ é@@zﬁoﬁm sm fclotptclons)
Noé %da&m@s wddd@ @mw%o&m NTIORRED B am @mm&s 33
drawzj m@tﬁéoﬁn@ @mﬁaéd @om MGCS@@@

23eDTE3F 14.3

20T Hewe® @AF WO, IR0 VTWIY TR REDNTI, [RO.

33 AeHNIR EReDE INRR0T FI0AT WPFFPYTTL () TR, FedA.
Nty ©moT03 XAEAIPT JeT0n SreBH oUW, WORT 0BT BROT
ROWR-FeBR. IR WO ©TT WIBY, AToNTIN BBZLONE DOT W
w@%%@%

BN T, WO /A IS B ITBRTR),| FOTSE 2.

2,0 WY, BTIONY FOTHE A.

BRO DITIY QVOERT LEFOOT WTNT T, ©F0 TN, TING e
ToOWA (83 14.2). ReFFWOIRY DegRD0?

IVt AnLetn
N
~a 8

o [
%30

f SneER T8

= 2e0UR BT
8o

8T 14.2 LOFROT JTHT® YFIBRIHT JICHCHR, SROWI TRTWO

QT 53533539 emmw@mw Sa‘né mﬁefasﬂ @32503 pstel> mﬁéz-—a‘mf@’ 2.0
BORT \%darbd%& (rotor-blade) X¥ReEs fada:jd J5R00T msmm&w TR



23%03: e330NH 141

6%671%3 WS BEFR CEVIILN RBF[OZ PR émmééﬁ 3O, JroF ORI,
[TOOT SPOVYTIEBOTY ey FROBE I, BenamoN SHNFLERH. PBOOT
ST Pew® STOMHIT. B3 VT NI BIHRCT TP (L0E0)  STINA,
BROE TLODD), AMFTITEOHTN VOVSFHIL. 3 JEOH DAF 080D WIS
IR BRTOINT FOTIRENY 0 VTOONTTINT 33 [NOVT LRNTY 03I
O3PW 3Y BITREDY WHRBROT @3236?59 BORCRA DT QTIOEZER DO
&9odnece.

1422 OF QWS HwT
() D @

YOT LT 3e0TTY TENT TeTHemN TYINYF YOTPINTTY, Tl JeT T3,
9TO0T WTVT BLIOWOT é,saﬁés-‘a@ B AWF NTIOROMITT. 20T ‘%@é@od
OFe BRODYDT D3RO FFE QTS Fmeddody Dieee mD® YT II
TMOESEN0T oK) TFHOTTW), BTHOOWmE@YS WO AWF AIOATY, QT
90 ééo §e§mﬂ wPode m@&xmﬁzﬁ. QOPINTI, Tk em% 3O, T
TONR B3 JEODD, VW JFOIBN  TOBSF ZLRMPYTOCT,, YOF améaem@wd
DOV TT NTAERENTIRTET.

1423 &© 5353;2336‘ m@ddr{%

BBROT  AROTHICWBPBIOD mengen
BBTR0TT TOOINS 0T BOTTS, (
UPTD JDFH RITBOIT AT

I
THR, B O MFOND | hene S| ST oane
DEOHT O3 TEF, TLOHR, g |
DT BIIRN  TOBIEAES. H L HL
Te 3, BB SIORVT KON -

A R0BODYNTTOOTy, ) & S03ER
OWWT  MYTONR, wmsnen *
TRODIRORTIR. FET BITPITY U3 14.3. WOIRMWMORY IR YoTTE
©d TP FOBON, | OFWTNTI), TTOWHITOT IWFACRCNB. 8, 14.1 TY

[0F) JRCWV/OS, LT3T oD WeRTODNY me%ée 20T FRNBIY, RO VTWF
m@ﬁdmﬂa BB RS,

BOHNT IOOD JeTZ), IWXDD HOLWT TN, JHONL IO ©BFERN
TR, DTOT WHTLPAYRD, TLEOORB. RERIOPNYY JOT LY DO TOOINT
QeOT  BOTTEOW BT, TEOIPN  WTCRMHHT. DFTT  TOIBYTT DT,
3RURNY DROT, BCPZONT TYBYWIT WBFT NN TOTTMHRHT(BE 14.3).
BRIODPNEIT AT ICNOT DT PSFRBRHOPYTOOT,  (ROIWFT 2.0
TEBOTTVTOT QOFS STTNGD.) JPOINYE QOFIND WO DT BN
BRI ToT, ROLTZ® TIONT BRETVIT DO BOST TING.



142 SN
R=dd

STT, WIBT UBTLNY  I[RFRF) TOTOD xmﬁéﬂ%ﬁm& WERRORT.
WBILRTYR, Foe JDFH ﬁ@@ﬁ@@ DBeRTN OB TTREBNYY [T, Fe3LTWD
@%%wami JATPEEROT DTDVTIT T ITOOD ofLraeﬁ?3 BRW, BOIRDI mﬁo&@eﬁé
TEEBRAWD BRDNBOIHMOPYTOOT Ty WRYNY, TN SRBLCTMDIT. WBTLT
Q0T BNYNRBOSPMPYTOOT TORT wéaﬁ@ofm JTTNER. 85 BORBOPNTY
BOPNRBRCIT FHTIEN 3% TLI %@oﬁa@ BPD 9ITNT TR TI
DI LAV NPTV, WBNBRREROTT. [OWNRE FoZHOR B THIBFAS
AIF, YOOLRMTT. NOTOIOOD B, WBTLY, IWVFWO IOOD FTRT" TR
C3pexInOR 85 BARPOTINODE DTRETYOLWONTD.

14.2.4 TOTEO0NE 3§ SIONY WYIMN SOTLRTTURT DOPICEN D
0TS

R %0T3 TRWATDTOI
WHY  200T  POROT  TTI®,
QOGTON WIRETEN. TR WTR,/ -
DOMGR,  BIATT  APTOD | XS
BRTFODI), TGRRIRFWTW. R
SPOT|OZ TRDT | LIVEIODIY,
QOBITON WEMTER.| FNY T
TBD  AOBEPRYTOOT  HeTZTY,

030w AT PTB[IOD AT T3
ROTRTNG. aHomp X S8 3 14.4 02 OO DTS oL 3
Q * bs) 23 0

TS QBT FRTBOOT, QOPINY. B4

SIONET, 0T 090 IWVEED, SBT3 YOPINTGD), TLATIN BT BFIWET
TOBRCTT NG WHT BN WRNFOIPMOTT. STOOTW, B3 YOFING FoODF T
TPRL 0T BRK¥HOIRNLIEST. FPUCD) IRW TBPET BIRRTTLROLNR
TBATT, LTOYBT |2, BIOIPMOT TWOFFNTI, IRODWITVT B QYLD
JeoN WYOINTTW. BQED WSEOVYT  LWOINFYTOOT, DOTPFIWON TN
SLIONT NI BT TABRTI, T BRHODT.

ToroRe TRDT ANeS, TOTIT BF, TWOFFNH DI L3NG A7) SRR
VO3, YVLEENT TWFFNE(3F), ITHTO T&NAW, WTOR B, YTNEIF T
BIZODY LFLT BROD 0T IO VWRBCIRMHIT. TS STOPT TR, BRI
ANESCSPTO0T RRCWT WAL 0T BIXONTINT.UWE, 14.439 Spc0NTOZ 03
VIOTW! FDIVIO ATOTY FoIWOFZeaS.

Z8 IO AWT[OPY YLRCWOT FIT MOIERTOT TUBORTY, Beohd.
ANed WY 0T T[N, WIfe SRLONY IoIROA ©YOT TUE BIIN
(digester) i} m%xmm@m. TOWBR) 2O BRI TLEY, WIRTTT  (sealed)



eﬁioS: BIONLD 143

30eFBO3NT  (chamber). S3RTTLIT GLATHE IEADT  FRTY LOREAND  ANES
SNJTYTB! FOBeEdF FOOIVINT), DFBRTH. B3 DFF3T0 O TREF RO
@?0@71%53 TS, @&)FW céeﬁé R ﬁd\maﬁs DB, BBRET ~e3 &
NZSOIPNRLD O DI zﬁe@méﬁ wzﬁ% wasfoo:b m@mw 9O é@@%oﬁa@
@?0@ BeDTEBO3N 0T a@wmﬁ BROF mﬁ%ﬁ TTBOROTTYHT.

ﬁé@s AOTY 75% WETET WILQWRTOOT QT @aagm QOGP TN,
QT BT, YL, FOT L, YLORTRN RO WIRTOZ FeR WIRPRY. AT BOM
SZoN YLOINTT. VBT 0D TTZ T, AT VAVTI, LYEI, THORLW
WIBWTIW. YOPFOD WJEOTT), IONWTION BHTINAD WBII ReYTeN
WIRRMTT. YW TYT TonT DT JRLBRIN, BRHODIIT. B3, TR0
z%eiébﬁ O, DB 3RV TTOPFNRY WYEAN T8 ATTL B[R &R riraz%d
LOBNDRTT T, DSeT00R BT Tore 3eTT DTOTINTIY Jede 3o
zﬁéé)ﬁcméom WOTR VIT°WETE 3EOR 350N T0N9

SEEET]

0y 93¢ ITNECNY (EVOTH0S: LN
TONL  DOT  SION  APTTAT  9IBI
FROQNEOWOT  YVORT VAN BOZNOT
[PIAL VORISR, PODIT 85 BOT
FBODT), FOT FPTL WIFVTW. LOOT HUTY
83 3YODI, | O3WOLE  TODF AT, | WRBED
WIDETL.  WEHBORT, MOVONOTW W83EOD
230503353 EIRNCWOT QT | IS,
=l wm JBODZ, cbcﬁaaf Wegh RO g
QYBRMET.MOYONOZH) uom DITT FYTY
REO3RT STTT wvees m@&f%dm c&.racé @méag
TODTOBH VTR TRONT.(BT 14.5)

MOPODOTT WBEOD BOBODT, W DTNE
BITTS @323@55:'36 :b%r% @5%3@ 5?0053534 33 (14.5) MY 0303,
YOTVORTIA,, 20T TRPONOZNOT YWIVNAV
DT (TIPOFY) FRRDOIPNTY, e, IR
AP DY, ST OOT DS F0J,03 MYONOZNRYI), TSITEEEF 20T TTODRNEI
PTOT L WARTTRT RACY MATRMPH. T MI0D0ZHOT SINCDIaZMeNSRIp Y
DY TIODIZ), LNHRY TBRTVONFNAVT LTI T BHODLRRIFYT.




144 R
k=d

c%asmffr 53@5553 mm@mﬂ ooy @ocﬁa %doﬁomda 25% %os
TYT AT TEOND, & cSezScScD m@ofooém% ATRTEHOT wcSofoemm@d
wassi geédcg as:nr?o O RITYT. TP THTTZODD, )
QDT WIORB FeBTY wrde m@ﬁd@cﬁ. POT0ST TII AOTOFEF W,
TOTPRPFTON  WSRTT, 45,000MW 53553539 33 LLTVORWTVT DO
VOTRBIAINT. BIBAT BRI TV, JNWIRT TTLP[IOOD BN
\m@&smﬁcﬁ. O 3BOMW I 33 w0ZDORTT.

J

BRITEOID TOAT Al T YVTI FTOONFTIIONY, IAEFOBLIBOTHT
IO GTTHONT. AW QWNT WWTITIN FIVFERT  BBIZ, WORYOY.
BTV, TBITIODT, WERTRYLY FOF) WENVN. [eTOR TBTFESINIR, IXFT
TEIRO 2 TRWIND  WeNITFAL V0BT FITQ ALK, wF N
BITZ, ITFHI MVCD  xH/F). 1 Skm/nodnog  IZespncier, ©TIOTE
TOMoms BRCINYOST FWRTF RO APFONFNW B/ RRTBILT WH[HODY
DTR3 ATTR TodRFODN, [IHeR. TRTFeINY MWTHR YrRGHT NI
©RZBIOWT. o MW QTRENRCE 2DFe0” (IR0 ©BITIWE. §eST
‘?wm 3 AOTI), TWYNTOTT, daeeroﬁ maewad WD TERT, e:)ﬁ@éofb @3%3
wa—omn%w meﬁ NmojaF zsdom@ momd@ﬁ@od T3RED YOI @ Z’DﬁFamo:b
©BZBIOWT.

= ATTSHNANDE
o Nuvwwvvwv

14.3 TCWFOX WP WTVOTTOONT JZON STONEH

20083 Tidoipoln [W, IzoH PeRdod OINOT OTF, Twpgde VT
I, BeRg FOND AT WTLRMER. oY TW-H), FONFNTRY, JTELALD
OROBRER, | FRET 3. §ro0seTTl0nT Iy, BeTIRES, WHIORERTOOT
IR, WROLRT VT[JFINR FRB BeYSH.

PeDTE3T 14.4
Q) BB OB Y 200NOOT SVTHNINR.
& [ [ & Q@
() 9T SR Ien memgz:éda 9
(8) ©TTL WIBOWR I, cﬁ@o@aﬁ @d%ﬁér{@ﬂ DT, Bert TEOIEFTO?




zfiosz e33ONH 145

() B[ C3PH 08 TVITORS ajzéom%z%da?

Doy 33 BORANIR, TBert AVF LAY O 20TZROOT eIT WITRYT, Tpeds
RBPB IRCB. 03T0F)TOTID wzs@zsﬁa)ﬁo:b? TPTTT 03R ROTLFTY mazs:mw@ozs
T BFODTY, WIRRIB?

553@ RLIow Bed o%zsgcﬂoé 0) é?j‘% ézﬁ% JEOD e:sﬁdﬁ@é?n& TORTLCTONT.
T9Y RTINS TP SFTNYIY, Bk, TOFOTFVOWEIN LB B0ZeTTRIR,
@apw@@pw&%mﬁefmﬁcﬁ%, Tortode BeF wred FIOD BIORII, %oc%a%@%ju,aﬁe%@ﬂcﬁ.
TP CSPPTE BRI Ty CIONY WITODTY, DTATQNZROT WTY I
QOFF AOPIBI, @m@@pmmﬁm. BN o) BRLREBOMSTT SRS | JHOD
TIOAHD D OPYNIR, TONLIAL PR, WIRW HTARLOT FOFWFT W
89odneea.

Qs 2R wleesal

30y wIH TeHBV TFT oY) I, TRW|ERTOZ WINILD TWTOYATT T
ROTZE Tomd TOXT FOTTHOIPIHITT. I, GOTIORN0S.85 TOONE ARTI[C?

1431 38

RRODF BMOTRT JFONT, BB[ITY 5 /2IO0NT BATMYOT, TAZF 0IPI
TTTY msmmgdo&@e wue TTRY mcmm&mgcs% TNOOT 5 VDR
BRINYITRL TTBITIT. APTIZOD FO T [T, GHRWN0D HTBTEOT
TRT TTOBZ), SOTIT. VWVY) VOTFOHD), IFTR IONTY  0Z[TED
&e@%@@g@d. QUPT on mmosmq BT,

POTET | BTR[0TT, THRETY ©8 TS N FPTIEONT, BHBOVET.
20T mr% POUBR) TJHEONVT [PTTY, ©omewd 5000 L¥IoRTkWh.
BRTOHE IH SHITY  ISOI wcéofmw RoORO APTITE 4 DOT
7kWh/m?. mmofo mmwdsacj TRT DOV =0ee3 Mraofns-‘s 3TN
©OWTPN WIHN TS DF[PI TeT) ALFORB I "DGNCEO% RIET.
T BRI @esam TRODE méa airaé)aoﬁa scsam NU@N@ mdwm
BP0 wamémmmﬁ "Ddﬁgpvoo% ﬁ@mmda 1.4KJ/s/m’* 9530 14kW/m

ROT OO ROONTS.
k J

-0

QT BR3e?




146 SN
R=dd

23eDTE3F 14.5

RTE BOWLTIVTTT FTPAT, 3RTBPOT agocié1§ WY T :Dé.@oocﬁéé EESIRAL)
WPCND. PTTBTLR JETD B000.
TRINER), JeT WAOTY ©TPFTOAAOT 2.0 TR BRO.
"?N"Gmfm BOFX. OIRYT T2, WACTINTY? e DTVBR FRAGNY ToTZIDTT/I),
csmrmms W @@o&m&szﬁa

3, FTOOT WIITY T3 WYTIR, WIYRBWTTE AFINT), SSReBFWYT?

DBOCLSOH  AY[EITY  TIW WOT  FI,
WOOR wsgcs @N*Zﬁ UPF TVEPOT dse@wﬁ
BTN &3% DB/, aoeaé,rae;ggd.
TTRZD" (BT 14.6) T APTRO THJIND 34
WO mmm E2ERO FOF BRI, TOR)
FTRZT D smmf ROT ‘%dédwmﬂm
%eo@eﬁa% ézgs TOTTIY mommmgﬁ.
TRZT NN s BRBIIT. R
Smnde TOSWT  FAT  WNJ | TBOROTBIY,
STwBREReR. O WmBS S0Y  DF
@omdm& DFORETICNE?

3eDTE3E 10

ﬁadsaséc@ OFE APTRWOPIING TWS =0T FONF NTOITD,  BLRITPR.
QOFFON LT TR BYS TDTZ, 0eOTRNITH Tord Tert TOTTZFDI,NAT
RO &YOWD.

3R [PS  BIINIR, WEREROR  APTHITT wFDD  APTROTOTIB/I,
amézrira%, Fonode Qe RFITY DT, TOTHWIVTBI), TOHHLTOTOTD TOCFR.
T NIO ©P@ FPTROTITINGT), WTOIRNWRYTT OVBROINTED 3B
SNEMFET DOLOTT 7} 2IWFR.

RPN | SPOINVPYTIEIOWT, 85 WPTTHIND  OIT  JOFF, AT
[RY PWTJRNFONSD. B3 APTIZOD  NINTTW, 0P TPTIREING  FFW0T
DTROREAFLTOW. A APTIFODTY, T3 FOIPN TOBSFAIT. .00 [RTO
RP0EReTY ARODFS WAOR LN 0.5V-1VIT), Ipedennsd, evod [PETTI
TR 0.7W  QWAEFONTY, WTDORITT. TOWD  APTEREINY  ERCTHROD
aéxﬁ@o:sm& TPOT dNZED. (8 14.7). 38 aéw%osaoa ExplovsRlek WIMON
TOBTY, DTNT® THODWIO.

AOTIRCINYR  TOWORATOZ TN WNIROREI0TT, ©3y)  BOTSCL
NDIATA SN TRODY. BRWD JIVFITW TN  OIRRTE  FeOQLTORMR  ROFTT




23§°o$> e330NH 147

ATROPIYT  FRTTwON  TONFABF LTS, FEROW
TEVDTOT  OVIPOROTT,  BID  ILOTERNTOIH
Clobp) o‘bméas TITR 308 WITRILD mwémmﬁ
DORFD TPe3, 308 VY[R T, DWFTHT TTe3,
BITOFN SVPTOONTBYT TTeSNTLR FPTHOIRTI),
VYBRTHWTOR.

TTEREBNET, BOIWOILD WIAT AT T BoDY
ARG TRNT. STT, FPTERITN WIAT dJex TEFod
ROTT OB ACWIWONT.  APTEREST  YOTITIOD
ROTREIE  TPODH I WOLPOCIPNT.  APTFOTTY
FTBRETNY), LOWIROW FOTEF AW WIRT 3YOIN
BETD, DTI), TLRST. D), DWFEHT)  3RFD
FONFFIE BROVT TR, APTEREINTR, BOWOT 325903 TR FOET ©FONNTY
LRI, 3T LUINTND W) NVONINT FTIMONTOTH, LREITHT SREFIND
APTEREIVW), 0D SITHON, WRFWN WIRIH. TAT TIINIY A AT
Se@olee ©me 080&L3 TRTR BIAND ©FF TBHTTIFS TFTFOTNTY
FTPOINER, WEROI]YS,  TOwWT  JIRNAFTIF S, BEDINYY, W RETNIY
D) BOTD FWIRYY TTIREINTD, BFBRITITIT. FPTHOINY, VJeHIoN
DTARPPIT [ B9 BeeTHR T TP BRODFITLNWD VBT ed
TIZDMOTOZ |\ BT, m@mmm@m. e ﬁz;pomﬁ RPTEREBNTI),
RBWIIONY WERROIONT.

. L Roiees

33 14.7 FTERCT TOT

1432 3307 51_2;
QOWT B

BOTE MOTITYFREBOIN WG BRWOD 306 [SFAPYTOOT, FBNTH
QOB DWTY NOPIML YoM, e FZNTE BT TOFTONTT VYT
AVNT, BREBTY Do SRRFT, INIIY FBNT, DWTYS BIVATI), NeDIA.S
DBEPITR, (YOI Z YT WYY YVYT DOW  BEFUIOW.  FINT, WYY
33 BIVADY ATV, YT TIODIZ, IR JIWIT. FWNTT 30T0T I[N,
OHOIN ORI, T[T WROT B3 FFODT), JHEODWIVW. WBILOD ST
WY m@&f%dm mﬁefa@ YUTITONTY, VTE  TFCIPN TOWSFASBT. ey
PNLATOTOZ B3 WBTURTI, T 5@@571@;0 R2EENTTTONS.

ednY 3¢

Toriode BRNT, $e8TY BBNTTW VSR BRODTT BOZIFORT, VT3e Oed
WPRBROTD WWE FFOIPN TOBIF FWTOW. FBNTT e 2T [IRDINYOT



148 SN
R=dd

©ENoLRMES. WOF VSRVTY [T VSNY O FNFPF 3O STTTOMITT.
wdnY FFORT), FONMRA WFITNTI), SONA, LWNFT I WIDTL DO
WET WPINTD, é)méxmemmﬁd.

oNnd em%esg

BBOTT 20 ;ODYTT T BRONFS TAHOT WACTPTWIR ATINTTWOT
QT BDOTFTIN NIT. ToTBRIT 8% BIVADI, AONT YOI TOTIE @
TRBCTY T TEODLY WHFHSRMMRHT. 83 AWML FBNTT e 00T ABFT
2 km SIRR TIPS [FR 293K(20°C) 03) TR Qi 5000 ATE WA I,
BN ey T, VRREICIPTOTH BNV TBITY, VOFLD WIAORIHL.
J03T B TIT BUODZ, VWHITA WIFDT STUNILD WYY, ARG,
BYTY Beeom, v TOT VPR FOODZY, 3T BRCFORITL

ARBNTT xommé 33 mmcﬁg (ema%d 33, SRS 33, WONT m%@ﬁﬁ) WHY
NFOOINT. BT, T3 msémé WYB Gawmmfﬁ.

1433 @enge wogzs

PRNGE TIORNPOTON, FRNOD S9T DITIPE, TRSTY LOWT TN
SPTOTRY)  WELYDTIN wBFLLD, JDFF JPeIAYY  FSRVRNAT. B RN
YUTYTOCONED. WOBREVY), T} YOF Ioeony :-Joa-ssr%& QOTRN B YOI,
BOFP, 5 GRRT WRREDD Ded ) FeDT BRTRINY TPOT BRTNIT. QOIT
TRT  DINTIY. WAICOT  207IN0 “ARNZED. N FOHONYTIT  SQ0DI,
BRIINY POT  LBIEFDT TOWA DWW YUTHOACITT. IIWOID B
TePLPYOQYTOTTIL R BHOOTWN | & TEFOTAYR, AT FeInsd owm
BRX VW, PANPE LUFFTRNOB” OWFT TEOINT  FDODF TRBWY TRIBOND
SHWROT Y ©8e0FD | FOOING mm@smfeg ﬁasgﬁﬁ.

1434  S83ecH(33

mgeo:b 33 Zen mggommgd? WX ATHS FODONY 00 BJTH/IER
Wez  (O3VTEIONO,” TLREIONO, FREOONO)B/I), IRFD JEOD  IRWIT V0T
TORITIMERT DeBNTN VPR TROTNTT. 03N 85 30N IWoINTdRee,
SR \BRO  WeRT TTO0HOR WIING FoN3T BVO0S0N BHRTEOZ A
ézs%ﬂcgp WMOGHIT B WRNBOIPMRTT. LVTRTTHB, 0VTEACRNOT 20T
TOBPEONT ATYTOOT VRNBOIPNRR 330, FYFOTYWE WUFTE 20T
VDT THIFOPOWOT WRRFRCTME FEOD 10 NO0NT Tew), TN,
QWITTE WOTITIWN,  SHFOIPT DTNTFONTHOONT,  DTOIRLITN,
SRFOIPT QOFIF) FONO JCN0ST TTJES VWIS FODOD  GONRTINTY, 3B
FBODI, V0RO TTIBY VBNRFE [RWET. VRRAFITRME FFODT), BRI,
YTVOFIL WHR VTOOT eDcSaES@G LTDDFTRTOTYT.



sioﬁ e330NH 149

23,238 DTS B0ONY, TR® TTTIVED WERTLNG Y VST, TITIoED
Wewny TF0S0D FFTARY (Am), 33 Eeh Tag) Nme%dsamw

AE = Amc* TzoT8 TOBEF B30T,

190539 ©&'E NTRACTTHTL 83 ANEITEO[I), TRLATXH. AP
(¢) amrsmﬁ AL awmﬁd 23283 am@gd@ BIODZ, a@av
IpeTneY 5% RRMF)TN. leV = 1.602 x 107" Joules (&'?3@9719:0)
3 O xmesm@ow, 2,000 TTBRER TRTd [P = Luy
931 o f&@?@)&f Bpeer, (MeV) 331t BRIoToNt HOTh BN
90D T,

TORPED DTNT A JONII, TTTT (mmmﬁ), Cot0  TZOD
plate) (CBmT). BUVB0,  (BROTW), FORETH (Y0ZTTLEB)
FTITRT  (TORTOFT), WO, m(%m;@sﬁ)d@ w&ﬁmﬁm QRING
TG U«)wd 23D acﬁass em@dsofo 3% dwd @mm SRLE)
%dmaesdsaMOcs U@wmfo 3m 5%033 23eG8OD 30% 308 B 5%03353
23,238 303vTIONYOT wcéofméd
\ )
TOTPED DT YLTITION  TWND  WTVONTOTT  WERRD BRFEOD
QOBPING  JeDTH DI DSEWO,  DFOTT  OINTEAON0  IRZEOD OO
S0STeZP FOWA YVT TTWIREICOD BEONT(DITLONO)T, DFBFAIT. VAT
DPOTT 28T TBIWNG BeDTH I DSe@O TOXT FWOT, YVOLDTRETT.
TROTRITI  WJTENS SL ARe0B0D  WTPORNF)OLDVIWST. NOk-Neww
$0350TO0D m@ﬁéo:b W TLPORINTR, 3B ©8 T, TOXT [RIF, Tornwe
O3NTEAONOT HEWT WPIND BT LTY TITIED JHOD WHFR STWOIPNI.

BTTIVED @5%"? S[ONY QI BRTFTY TTTIED FFONT, BT DTBFO
TOORENOR 5303 w%mmrb@éa @E’gﬂd@?\j 303 @cﬁ@és %oﬁ:oﬁm BOROLRT
2@3%«5 JcNogE ITJES %o:'bodaoéd B33, ATBR AT wwsmm RELES)
&33‘35 mﬁ @m~ﬁm@~mﬁc§




150 SN
R=dd

(0 R R
3238 BROS

BRB 0y Hocdw, TO[ooL FOIWTORW Bywd TGS 3000DZY
SPORV.UWS  TTTED  JFOD  OTVTIN LT FWOT  §0000w)
DOBROT BVBRVITIRT ROLTICO mdgs NPODNT. 5&3@@35068
TTOT TTTIVED WERNFRY, ACOX ZTOTIVT TTWIVEWLIELTT), BHOLV)TD,
AeE FRBRTTN [RRLRT/ HWRET TWFAND D &edoio
QVOEPMTT. HEROTT.

’H + *H=>He (+ n)

VIR GTT  BNETTEOW TS WIF INJONA'S TPWOIYAD  ©TOR3
IRIODTT Feone 2. TBOSN0S BRT0NT B/ 23686 ATEI 30HO3N
DTITOT 3O, WRNERIEITT.

QOB L328T HTTVED FWOT 0NN ARONE BB BIT ITSNE 3O
DROTINS. SR/FORFNTI), TNITRBPIL ©HT J30H W[JTIOWT.
83 303/ WONALY, ©TYOIT BNOH, PTWOT 3T ©TYOIT TRIA NS
LIRTOTH 3¢ WORS0H WBIJIOWS.

BBRLBT 0T YOF 3238 FAOT FON0NT, BFOXT. cITEIONO,
WP TREREAODOT 2393&3’5 ATEI 30D STOAT 20T SRJNT
ROV, BWRLRT WOOW' S,/ ERBTOBLOMIT. 3% SRIONT LIV0WZY,
WEIEO0N0 W) QA0 YT VWOFE FPOTTY  TWNZLOMOTT.
O3RN IRFONT® RO (ATFS 300D CNTTOE) %ewm@cime,
©R ©T0, WER0R) Tude MFERe FFoWNYY 10K IBNe DT,
B TPI/ TOTBRIPY THT SHFODTNAD FWOT TROTLO LeFomndE
FBORTW), TRIFPT I FNVIFONCIRODT VTRFT LTIFTO T

| 2BRECIRRHID. |

R3eP3F 14.7

QDN R’R3e?

#08 FR008, [RDHIBY, NS WFBY S AUY JIT RO BT @O
3oRaoDy WaFA.

8 ROPTY mm%sg BB TR[o0eR 33 a‘m&mﬁdoﬁae? D9
m@&)dosse 33, VSNYBINOR Vexy) 03N m@& e 8e0?




zﬁfspoS: e330NH 151

B
R AN A =D AN P) RN 2 AR NN Qo oy = ==\
2. ANTHOT JWEONDTVZT JTOD wbatm‘@:@;g)?

I L 020 09N ¢
3. PRUF 33 20T

A oA~ - o= oy 03 0
4, SHBCOD JFON LONTRONTEID?

14.4 TOXTT JOFBOTONE

TR IFOD QNP ©IONY Wiy 2ODT QPANYY WeRA BRATEI). T3OD
O3PRYTE TROT WFFIOIN TORTE, LOTY IR0 LFTY SLOBTA,0D
BRWIT. IPPYTe FOTHPFTY ToY. B, [PWT TN, BFOHOT, 3FORI),
DVBOINE DOY mz%é, @ajé&)dow 008330 35333 BRFE IFOS, T3 DR OTI,
NTRRENTRYTOOT BORTTLROWOTNE. TR 202 OBNT RS | WBLONTTONT.
TOeRS é@ﬁ?% DAL (CNG) Q0T TOWTY AOPI DOBWTL wOTD JDFT,
VROPIT BSTTTY) m&rgod%os éz?% &%mﬂd DRTWT %23% RRZ. Joxy) Ssmende
SYOLTOZ  TFOWPE | QOFING TIINOT  WAINTPOZHOLRMTT. 3O
ROTPFNYY T0AT TVAPFWIRBONY FPTIRETH BRIT, TLITNFTH ©TT
BReRH wasc§ TR | LOENTIVTELITOTN 38 gegmg DT LPEON, TR
TOACINOLNTPES FIFINY BOZRCTTH, TR OTIWOINST.

23eDTE3F 14.8

33O TOTOW STORY VN BONL V) TOTTT ¢S YVOLNTIER TJOTRIINY
21§ DT FORWAD.

B3RO IFBBOTW WNBAY DT WTIDIRONT WI§ WRFY [T LTTZON
NI 33y SIOTI, SO, JIRA.

145 B30% @855 FHTIR S oRNHIE?

o) 0T SPOTVFOT JPOINYE QOTZING e ﬁzé% T BTOOWITONLD
MBPNY. O30T STOAWD  0oORBRMTHERE WPNTR, 0oIPST  SFOND



152 SN
R=dd

T WCTORSONT SFONED @mgm DER0TE FPTIMON WTNFI, TRV
T oY 0T TBOVS0DT, AB/FLATT Tz ATOTTToN 2,080 JVFF BOTY
38 HTWTOWMHRYT S50 GBRMTT. T30H BT STONET), Y TDIVTVHILD
mcséme VRYNT), INCFORWTTRT VOFPIT SIONW ebsaoged.

SJRNFE TOATTY [REFOBTTE JEOIW VLT, QTN BVOTB/IO0GWES
OPTD  GTTEROR  FIOPNTTOR0E, wFH@e PANGFRY ©TO  TFIRTY
TOTNTE  FEODH  SFTTOZ FOWWIITW. VT, WTT T[WRTBYIR ORI,
BRTIRDD WIRT JEOD TTF, BReIITT F3oH  20IOSRIODIIN  0FTHON
571?@236507\53.

23e0TE3F 14.9

B $9NT A0 FDHARTRD, ITRICHY e

(2) ©omezd 200 SHENLMOMVET, FOFed JEeTRF,  Jees) wodnesaToS
QT JFeT TN (BRI wif e 2808, Jp@ResTode? 087
SIATNDIRALISY

(8) BRODVFD 9BR, 5 WIRT STHREATITNR | QTTTIOT  LOTORIRNT.
0w @deﬁiofm TONTY BT 0TV WoLReE? D7 VT DIY?

83 WBAEFOD. SPOTT NS, 3FOH /AMPF  BITAL  (¥)  DI0IPMH
(88) 0003RNAT () STRETOTWTDPT (8) SNETOICNT JIOH  BITAW
RO APEOR. /BSC3R0T oIy 53TE0, EoR.

=)
53] >}
() =
L. SReBOTLTTT O = SOE 33 S3CRTD. BIO2
PWRCTORWTNTOD CHNBORS N0 D3 BTONTW, ©A0A.
O — 2 0 - 7 -
QW) BORN To0LD IIE.
[ T
No=0, = A AR o A= ) AR PN = 9 AR 00 o 0R =D RPN
2. QC) TONLIAPIYPOEY 0DOIPMD JTON BIONT), DAOA.
-0 LS
o~ Ob? - D~
) SOy TROLOWTL
[ k!
Vo) 2O,

A B IFOD eRBoI) [, WeII e DOTOZ BRI
N SR 330D BeRIODZY, BRI Ty JFFIOD TFIODIZY, BOTOORLIEFT.
Tonp 0D TRB BFORTI), @@e&;mﬁe%d.

o) BT YOTT YITNYE NNTTORIEIT. DFOTT AOTWOONE T8 SITNRT
TSOINPF QOTFINWD 3ePTY WINTD BREMT WTONTYS.

D) 6:303% VIWB BOPT BFOND, BTCOOW BOLON 3O, RTINS
S0eFY, B0, WA TF IOTRIT V[FIZ T WIATN TOXTT
eRME Tppows B3 WOBNG ¢S 9TOONTTONTLICR.

BoTD P8 ST BOIMTN ARODFAOT IR, B THINI.



5§o$> BIONLD 153

- A
1. @du@a@ma:% w?@edm& TRODLD O3RN WEROY?
(a) RIT OF (b) Sre@EZOIT OT
(c) 38D OF (d) 2vmevod o3
2. B INIYNSY 030y zéém TR oed0D @sdé& NTOBTFHONY?
(a) (b) RrReT® @
(©) SRBeod 3 (d) 398

3. D05y WS TP 33 STONW TORRAT APTIEOD, TEAAEN. BBSY
OIRRTI, ©0TTON ARONFT SFONOT BEODSRRIOY?
(a) Brwxy 38 (b) o938
(c) SRFoDT 3§ (@) 08 ood
4. TYXNVE BOPINE ) AROVE IR, F3OD T $33 DO TONSR Tpedy
D) FIF VR
5. ¥ TRO0S WY HOIFON, B0 SFONTN BRCIR B [FZToI 39R.
6. 35 FINTZNVOW TFODT), BRTIRHODLD BUIH VSN AITT)I?
(a) mow (b)._eSneh (c) av)8
7. O30% SR8 el 3 IPYNI 33 @ﬁdmﬂm‘i Qe BNEFTORONDY?
(a) BREBORYTHWT B, BNCFORTBNT
(b) 20096350 0B a5O03PAT
a B b I deBRT e:aos%rie;o 2,0T3¢ &3NS0
8. BTTF T8 STV MRAY (SSRR)I)?

9. RTHIT WIDHTOET |BTHT WHEROMND T STDERONH CIRFH?
IR FIALY_PTHGENRY wIBR WIOHRY, TRWEH?

10. ﬁaﬁgédow 3303 FeRBOIN TOATT 30 YOLNTIWS BOFTOTIN C3PR)Y?
\_ 3FODd zoeé%oa)ma NBRRPILD Jezy) 030 FRONTR, AeWRN0? -

Sefelek



@5.7%053—16

. -‘— -
619232

EsERleiolelaly AOWTFHOOT WINPT’ TR BRITEIL. Amd WINPT
ofmmﬁ@fa RTe0R Nmeoda BB NON %oﬁa SIS @oﬁmﬁd QW sm
TTITI FOTEOODNE B @&%ds@mﬁa %eﬁ DB 66&5@571@53 awm @md
JORIND, To0F s eﬁzéds@ﬁ@o DB PITT %@rﬂ?@o@ﬁ @oérﬁrémﬁd BIF
émrs TTWOWP) TITFHHOT ¥TD’ 0L smeﬁﬁ e3e30eE, %magmﬂd
Cazfn NON 35 w,@dw samowso LOBTAaRe mmofm uocﬁe BEDN0W’ D0
w;mé 536%7%35@ wéwowémmﬁ 89 DRIND, "WDBRETIRD" Y, W eDTLLIT.
mmewmw @oamja WA @cﬁdeed DO/ TNTBD mdéeoﬁa ﬁozﬁd
20T IONWoNTTOTN.

e, TP, OTOTH O AN BOTIHVNY Qi Tone TOFTTY D0
TN D e Ben WOWOBRLNTN 0TV WA @03 IS¢ ITNEoDY Ssmonde
3O3R, T, 0wy WeOBLIRYOTIN 85 BOBIRLNAWL  BIIRRORIIYTIT
W0 HODS(WFRONRY FOSTeR. TRy, FOF FOTILONW I WRYNII,
o) TN w%ﬂm%'céed ROLNTT &)71 =t @méoﬁcsg @;350335 BRWZeS. B8
ROTIRONET), YIPRERYLD I I, TOITBI), TIFLD WPNE, Ier
p3felewvolal u@%%@%&o@cﬁa POTT WFORR WIDH JoeY WOSREN. TWND,
TWTREIND, e, QP eo, BB BeiReDoDONTOZT JINFT TOTIRLNY
Wi TeRR AT OPJHIRN | S5, FOTERONE SWORAYR, wINR0E0E 35
ROTIRONET, 03T TRWRRY  IVFLIWED Q0TI S IROTON
O BDENTER 0LRTT WL Ty BN0T SReBIT 63

VOATT AVRNT” Wi} Toxy Tade Tade FeebITZesd, wFmo LudSTOZED.
QRN WRIT  DYH  ADANH, BRPTE  WTODTHNT, [RBL TP
B T/OORFTONT €3 wafod Nodﬁmmﬁ @ommweoﬁa FOTO mm QODTND,
302y smde escﬁ FTOTO mm ﬁomdm?d RN, Uemo&n TN
@oa‘om@eoia 0% mfo T, WORTT Nodssamﬁ ﬂO&Fameméﬁ

TOWER de:séécse mdm@ﬁoaﬁo&aﬁb QCNOEA @ommweosa aodammfm
é@m%@@

Ty B8 JONING TOSR Bert RN eBTTWOTD STNSONY 238 A,




JFNFT ToTRRON ) AWFTB 155

23e2T3F 16.2

IR, WORTT wif WS PRABILY W[ FOF ROZNW  TONFITIHONS.
TORT TONR QﬁﬁFs xowmeom Sodiﬁﬁ TRTTwOT zsmaw%ne;m% m@g
SIEIRYD, DY PUBIDTH. AT, ISBET (TY/Be3po/SNO)REY, TYODTONTO
QO ROFT 50%71%5 ALY é@m&@%

33 AWANY TOTOTF, ey O VPBWIBFOR FOWBRE,

DWEWS QT I, FOTIHLNTEY, WOWF I VI ITPYTBOOR, YROLTNTIOT
RBDANY  wrf I, ATPRTY PR E, WOLRMEHRTD  ARTNCRR | BHT
DTBEITTONT. 33 230718 YVOLDTT, FUI) FIONYT), TP FON IR ELFLTO.
Qexy) nomo TOoRF 03eeRS0% (Ganga Action Plan) 2ri SedTdesdesd. 5 wmddnes
odeemBadd 20n 2000 198539, WE0ES nome FHOD VO, Morasd &edo
BYDOIPND), 288, 16.13), IRER. BRCOFOTTE 02 IRICOOTI THOT BRTIT
Ry BOTQ TOWNTT. DeOTY YYNY Y0TRS089, SRENTITT ART NPT
QT DIOIRROBTZTI, BAWRIT.

riored0103 ciémoa‘ TOWFTBONS ez 3ReDToEmsF (Faecal coliform) SR
1000000 . BT 00
[elel

ST
1000004

100001

1000+

1004

©Z08 BOPHARH o, (MPN)/100 mL

104

T ades

%3 16.1- 1o SROHYTLT i) ERCOTRRFE Qrddon YR

ST eoReoD BPIT, AoR0OZee FoT?, 2012



156 SN
R=dd

() Vo0 Vo0 OO0 )

nom S0 am@ags
Rome SOOIV, HBVPOODTOT RORRESCN0T WOMPTERYCD NOMo FNTT
B33 BTP 2500 km NoZewe 23 BT TOOWIT. WET T3, T
DB TYD WOTRYT  BOTITV .0 SRTBR, ézéo w@ssa D IR
wcﬁesmﬂ 3F TR T{RNET, nonn wéodwa@csaod faci) #0ROIRN
TOTEF BN, wé@é mms@m BOOR QD ¥ TS TRWRTY
noRod, HeTdST. fadd Hpdi S SRR, mi BPBAINETYT
) TS FOATT LR VT BT IINER, BOWNRTOZH, BT
BRIV WERJLINOT  woowRNPs  RPOIW Wil ARePA:  SBIOST
3MOOIND TOTOONAT THNFR), TOMWS BT NOMR SO | BRITT
2.3®3 (pollution load) 3AWA_Je@EN. 33 IRTY, [RAWD  SOOD
BT PRNNGY CDNRED, JPPSN. IR ROM (TOORF TR 2.0
BT, BOTFEED THOPFDINT), 30T, FTOF BLOT, 2R 2014 TOW 2,00
BB TVORFFPTON TDRROTVLT. BRIJHI, TOTTFTIOTN
BRIARTARY LI NOMPIDONTY, IFTFEIINRPRYTH 0w DTH
MOONYR), APRTOW PP EBDOT 3, TWWODFITIZ),  FIiSERGLONT.
ﬁomé@oﬁoa’n éﬁaﬁeﬁbf@w mmoﬁo FI0DFTR (The Nat1ona1 M1ssmn for
Clean Ganga) @O&)JCSD 20T @d&"?ﬁ NONOSEF\Ci) ©80e00° 201630
\w&xmﬂd }

BRITT Toeo SYOHDY UPHY BIeT BDTLINCR TP WERBT 0T
TEOTL SPONLD ey JREBIVTOZ 30 WD VIBRRCLONTI), WIFSOMST.
305y B[RIJTTIN (98 3RD TRPOTYTOL WTVONTO DB BRINEI),
£98030e0 VTRITRIT WPIND Bew. &T3, Tow) WHOH 2 Y 39Z08,
RSB mwawm‘% WPRBROT AOT pHa@@a@a’p=l TOPwoN FOTEROINLITITR.

21 RY3E 16.3

N AW IR ATWTRMDE 0T pH SPOTR), WA T wFHe AIEIB
BRWTBI), WIEHOW TOCFR.

Tonode A‘é@?eod) Qe ©IONY pH BPOTI), TOeR. (33, I0, ATRERT, ERT)

meé ebeg%oda STI0T eSS AT FABRRPOBTWODE YY|e ROWTIZ, e
T Qoo?




JFNFT ToTRRON ) AWFTB 157

38 ag=omende ©Eme xmﬂéﬂ%ﬂ TS0 SN COT DOTINDE T0TY) LTI
URZRY. DIOTT, WHBLVB/E LVOLDTRBEY WFET LEOINVP. VOITB/I), THILD
Jey 0T R NER, ©0ROR3eR: Refuse (DT03TFW), Reduse (w3w¥E) Reuse
(BTO0FE) Repurpose (W) B2 Recycle (DT2E3e3TL0) w5y D[,

39RIH?

Q0OTTE

SWIWT

WSS :

:;:daemcgw :

SOTISETTED:

QIR LNZHQT BANTIY, WITO IR FRBED 20T 23T DOTD
TR TS OTPF. TR ) msd@& TR YVOENTIVT®E
BWNET, JROWIANR)TW, JTOTOR. Wil B[R WERWTOTOD
TPAF eond), STHOA.

e FRD WIRBED DO VWO WTFF. DETRL ") msafﬁeé
UIDBIF FOAT, QB IRVT Y DTT WD), WIAWTIW.
RARCDEDHT  IYATIW, (\TNTY  [RWT  ROT Y T,
YOYTVIOW. VY BTOTIZ, IFPE  [PBLIVTI. TR WP
BPBWTOTH 9IT VAN wrﬁ\ Qezy) CdRed8TORT?

B QPO IRTONORR/ DTWWBTTER  IPITFOS LT HIOTT
TOTWETTED QTP FY BEORI, WFRETHNITT.  TTIFION
BOZREBOWT, R [AWNY, WY, 3NF LVTOIRENTRT. WIAT
VEREEINTT), | DFONVPTT DB, ©TZ), SBNR DI T
WP, Ae) %Jae;%w ¥R VHT WLTTWNFOSH ST0T
DR/ ORI TPAT  WETATI), 0INPT TOIT W
DICDY 9T TRNTIY TONDARLY WHHVIOD. TP BYTT
@SSRy 53?:’9071%'33301 BVDWEE SPTBIITN?

QBT OPFBEIODT 20T TARTZ, YTT TRV AT ESF TR
TGN QFC  230oRoT  odeedy wBR, Bl oI
YOTORNF, YT ESE IR, YOTOTTHNA, IR W3, TEFT T,
UPT WFINT, OF LRE [NOT SReWNI, Reg RANYIY,
ALEE[ DY) D) ‘esgﬁ@ﬁ 3TOT)BRLD LS TOT.

QBT OPFHCIOTT, e TPRT, TNB, MR D) SRCTNRIW,
BRITRN  SCIRORPT ©FPTD  BPTINONVRZTS 0T
QTRARENAT  TPRF, TNT, MR D) EREBNYI), FON
DT3B TR @7135 mgwm% BOSRORT. W EE
DBOWRE  RTLY TR ST TOOPENEI), BeTr RIS, ST~
00T TLIFETTEO  [TPBWIRTE  BAWNET), VIT  F/RBANG
X2 TodTORT ToNQ. zame Sg/a%w/aﬁdﬁ% =t wrgﬁ@mq
TT0eEeFTEL BRWS LTI FYODTN BROLTCDHE?



158 SN
R=dd

B[N BORNYI), VRN FOTHFBOR, D0 BVOATA L JTOETNYIY,
éﬁm%m%waam. VB, VRBLO I, eﬁoi%ﬁeéo TOXTT =eS 03w Do
TOTOT WETWTVT DOLWIWT 7} TR &3% 8P0NLIeTT @7135&(3. VR T
OPDO  DOTOFROON Wm0 AQCTE mée_upo& DOTOTONTONTLITITR. m%d
@@w@%oso VOFO[OID PIRT 2e9NNY ONSIT), VRTFILY FOTIHLNRTY,
ROTEWISe  [PIBI  TAT SRR SUHELY ma@smm QTOBRTI),
TRETVLRTT. SHFT @ap%@@oﬁm TOXT mdgﬁo&@oaﬁ BRCBHBMRORT. &N

-

YT BRTOOID ReTTT ACY WOINFUR WTLOTJHODT, ARWAITT. RJW

I, WBOST MTPET , CHFT WY TOFTT 3 N¢ wif ¥TT NWING WTTITIN
RRSRPYTT e DT FANFT FOTIRONY I, TAT BN, TBoI TR

&

BDRTERRD %C(ﬁp@ﬁ%ﬁ 2003 QT @ﬁ@owﬁodogd.

23803E3% 16.4

FOR) TRENY eﬂabw%é\%oja T0ST, CIRTORRTIR A |\ Fedfe WP B
gees DeRQCTH? TNBY  dePY AR, BTOT BPR TAND D) INH
BNTFTR), NI TP,85 TANTT, DB BRWRTTY Fe3eo 3BT TTONNED
20T 20T PO oiraea%;%(boem?

& [ANWD TNR, BPNT FOLFB[ILOD DROLNFI) T TRTBEY TODS A

Desy BO3TWOATH\TEOP), D, ATTOIRAR0ONR Wesra. 83 INY W8 3R
RIOEB APOINY wrﬁ\ ey 03e8RUTOTE?

16.1 SF) ﬁowa‘xrevee>71e§§ao1 QT &S emséﬁcad?

Fe[O TAN 30 TWRIRD SPTTY T0y) WFAE 9T FeQAD SANTOT
BHO0, W, TWIINW, RPN, LeBRCTTTNWD, FOTTBNAW DT TOBIND
PYTIH, B PHRWOD DT FOTIRONYOT TTVOINIER. Ty BRTNIOT
TEOWT DT | AOTIROXOTT g, AT, TP ARONFIOT  TWOIWIES.
85 BEOPW BRT |\ TOF)/ WIT [RTLY 9TT ReANTY DB 300D 30edS
VBT EPSF ANB) TOTONIT TIODNOR FIITN,

PP SR AOTIRONET), DT HFOIWOT WIALER? DFOTT, ARNW
QTOBTHON | BRODPNY 30T STURNT F5o¢R0NIT WTITBEN0TON BITHI
usfqoafofm T30T ReNnTY %m@m@m Be3dne 2 NOJMGH@ﬁ ANREIOWD
m’aem ToBY BT, émrs ROTIRLNE awramﬁ QeTFRFRHOD
@wmsw @713 NT. G:BCS@OCS éeﬁ@ @@35@033 OPTN RN, TPIOTIR,
c&vdowOSJaeﬂw@N%mgde BRODT BPT onmocﬁ WIS maﬁa@ %eﬁ@ 256%355%033%0
Eljovlelcloviintc] @m@ BINONHe ©PTE HQONL BHTWBOZ FOTILHLNY @3033
AT BOWSODT, 88 IVFTFHOR DWSTRBLIC.



JFNFT ToTRRON ) AWFTB 159

83 FOTIRONYI), BHTIRCINTON VPTD WERTON TORTY, T YO
VPR TOACRR AT TONIRLICFTT VIR0 WOBTONT.  YVTOTTEN,
nedmpogodd  BRITJBI,  YVOLDTPRITT.  DIOTT  BIeLWO  SRETT/I),
WTORTNOR §8) VT RN, TR TRIPRTY BRTAFRMIT. STO0T,
83 TRNY QSe00ne Ty O3RERS BRLALICTOT e JRNFE BOBIRY
AVFIBTOIN 2.TIONETT.

QANFT  ROTTROD Iz, Te3T  WOETE  FOTWOOD 30T 50%%71@7?
BeeIATT AT WPFH BT JINFT FOTIRLNY FOTFHOD YOOI prigs
IR0 QRN TLFROBTNT. TOTIROL AL W AT VT
QTITND TTTI LTITY BN SRRONITI).

ST, TWoeSI m%o:%ri@g TORTIINI DHNHT TR () w@@smﬂ
ﬁéz;@e%dsa TOMR DT, YVZTITON ﬁos&d AwE BEBOD 3@7{@@ @@d@%%@%@mﬁd
RONTT YVTOTBTBNYOT V0.

3ePTL3E 16.5

AR, TTOOT ARBPITY TOTT  BOTFROR,, SINT "AROTHIONE  SWTBNID),
NI, YYNTR, "Wy~ FBPI  BORFTRODN TOWIR, wOW  TJTHOND,
303002,/ FDR

NTIHT T 5 oride TNGWS HOSOD THOVONED BTG L¢E
ToF ADFEE TP YINY BOTFHODA, RRUTN Feeh SHed ATTHNER,
LIRRORAN. VTR Berd 8.0 BReT Il 12.1L11 I &ert BesogT.

"% BeaNode, 8501 ﬁ@gﬁ@od, &ﬁmw@é TBEBNPOT 0B @dsaéﬁ@od e
eﬁmmcs%dmﬁdﬁ; WINIREFNPOT TNPRT, %zﬁmf\dm msg sodgsmf\dm
b Prnode! 8 He0D Ded Rpewd, S3TTe, JRCAYTWE TR ALRE."

WFT ) DIT]BIOD BINRY Wi SORT/ WFHF [PeTT AZROW SReT

I 12.1.35 1| &er éee;ogd.

L Benode AT, WA IR BRT  INTCH B degEde
SODBTATLARBHT; AT, TRN2)