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ftIt dunltg 4*fnl t pu{,aL1*f'fttu t,upphp{t1t hul! 4ut n7.

nftufi lupitup ltp 4nptutnLplufu "4uIup, tu1/t lltupuln-
pntppllt 2tp nu1ftu I uuututmntll q uppLpnLplutIp ut2fttutntt4.
duIutgntlgflhy o4uu4npthy huQ u1t1 <l ittrluftut\fuhpnuf u,7,
7hft 4utyttfuft tht *upahI uph4uQfuu1lrfu,i*,1 ugntlgLltpfig u.t.
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$ltnu\ufu 4yuQtufuntp1ufu [ h2 uy1,ql'uf putdufif utfu unu2flt
ufu4turl 1ufupftu1nuI hftp q, 4mqnIhnuft u2rttunntplndtfuli_
pnrtlt tulhpg lfunuI optlu duIbpftfu mrlhl hfi 1unnJ1 uLnLfu-
fuhpt Ulu +Fu'foe. ghpbqulhfu duihpy' tu14fu, tu1t1fu, tu.q-
pruglufi 1 tunut 4u1p1u1fu , 2utnulftq1u,1fu , l,pllputnh,it r lu.h-
putQn'rp, 1puQnph, Intppu{ryr1fu , purytltp1u1fi, untttq.nmfu ,
utp{tnqfu. aft2hpuftfu durlhpg' furulupr,tQfu, utt12utinu12lr,
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fu n u u 

Q g ntp 
1 

n itft b 7 n ut u y1 d u I h p fi utfu tlutfu n ilfu h p ft g ru ft i o rp-

rnut4nptttnttf h'h tuftE, ruq2uIntq2g, utnuttnmp L, iutuutp
t6 -p,t'"4gt Uu'Qugifu +Frufup oprlu npn2.u\ft dut[ft t!hn tltrwp-

dhB lutuqurnuafuutfuntptrlufu'lh2 2hfu 4u,futtnuI , ru11 {'n'finfu-
lntt hL Qurfu,fuut muglltu *4t*l 'q'u1lrg, gutuft np 

'l.hfil,L!'eU

!



Lt' |-1",1*t ghph\uil,fu nt 4ft2hyu1fttu 4Lyp',,1,n1,,ntp 1n,Llr l,1lt
ulu4bpyt

Zuluunutfunu! opp 24 4utttuuutp Iuuft pudu,hIutfu 1u1m-
filt 4fuurynt1fu {tuumhpg {hVupLpnul Lfu thp p,l,ru\,"futr,p1utft

l.ntt7nF+ r1upltltt Uuufuurlnputulhu u14 [uu!,1t lifu tllltrt.lnri 2n-

FnF+ +tuFh mntuyu4hn Ufu4plru" Flnrqtufuq*u,,, l,ulJLut
uqlnuuQfuhpy, nVnfup yufi nuputnul hfu nrfuhplil 2,,,,.1,,,,,,n*-

funrrtt
Itftl Qufu4 unfuhfup dut[p 60 [uuft (pnu1h) nt 1nr7u6,uttu-

21nq rtuutu t1 60 hfuputIuuft (tlulpht-tu) pu<lrutuJuttu (utpglt

{yut U1ry iuuftfu Qufu [f 2upp hfupu4pntp1nLtul,l'pt ll ,f'"tup

4ntuntrl htu, np 60-y *ftqft"h Fh4 t, nF[ nt1tl, lbt plnl pu-
duttuupuptuh7 (2,3,4,5 6,10r 12, 15.20' 30). u1uftuptu u1L

4uV[up t 4np|rutrrp1ufu lulupt ll ,L"fug t1 *fi \uuluLi ltfu

4ft\' F'uphpfunt[ hpQnt SL*frh [[tuAntlJutfu du'Iutuu'l p'fu4-

4ufunLp +tt*ll, pfunpntp1,ufu /ihm, ltpV 60-1 u1fu uttliLm(rnpp
plt(lt lp, nptu unutug [tuugnyrpf puLuft'lnttI tt'Fh'[l'4 h ['1 L'

[1nw rypuIupdhBILhpf {putt fiVn'2 4fufuu\ubfub7 [1 60'u'l"tft
u e n F ta F ut d urfu n uI p 1 u rt u y n t-[ hfu I ur tn tu l tu + ufu n tp 

X 
n tfu t

lt2lutg u 1ry L\:purypnrp1ntfufu bpp pLLutryunntplufu 2b'u 11l'-

,ftfisnuft b4 hyB,60-s putluQutufttu 'Iht [th4 t (phq"q lL

n:Ftfu tIh6 pln{ pudufu*prupfuhp), nf oqutu+nft'Lhf dutLplt
it;::cit:t'i;tlufu /iuIupt llgq rlhulpnLrf 2un -4hth 1upIup Q1['-

f.ii,y 12-7, Butu 60-pt llltft[uun | fuuL bpQnt gh$plr tfu-
.t ni,'l:::i; 4ht;r ftuuTlipt 9t" "I uluutbq- [hLp qnpt ntfuhfup

tizu|!'pP nt ufuQgntfuful:ytft putdufufutft /]hn, npnfup n2 lP Quul

2nt'-. |'i rppu:,lLL7ft lLmt hL2ulhu pft2 4htnn Qnhufuhfup,60-lr
r,u,tr,rp,nritS1 t4wmruluQuLntplntf; t1 2tt h"q r^Ffo t huh.-
\ufi 4wmtutnpt

Lufu ,r2*rypntpgntfu ryruplfuhftp utft $uunft tlpu, np 60-
uQufu [uuhpft nt htupu'Iuubpl, hL pud utulut nl lltulL du-
ibpg, ut1/t utuQ1nttuu1!tu 2u$hVy ( u'umlrEutul pulufilut I
60 pnryh!, h,h 4bpthtuu 11' 60 ltuphyutuft)t U ltf'2L uttu4uif

ttyuttg ufutlutlLnuIfuhpp hVQnt 4hulpnut t1 fun1fufu hltt rI* Lu

u1t:tx:u;4uQtu!: Zt, putfuft npt ftfu2u1hu Qnhufuhftp, 1'pufup nJ'l'ft

yltr71 u,'fLntp 6u4nuft Lutfu ulutpqhfup uu,nfttultg pnulhftLpft nt

pnqb?: tL 4*tfht*tutuhFh puduLitutu lupgpt
lI-,nhf,u4,uputh rth 2upp Shnut4phyntl (M 2000, iti 8120

6

It ut11L), ,f*rLur,lrpruulbu llfrufilrru tlrp,oqrugnt (vlI +,) *i,E-qbV u 4ft n u 11 uft n t * n rI _ p _ 41, _ rrQ _f., u 2lu u n n tp I n tftL h p n,tttLz4*t [, np Ithfi4ufr-pp2*Irp' 
r*J*iq.*, ( 1z lutttuumLnnt_p 

1 n Lfi L L p ft , n t, n L s !, s^- t ;,; * p; ; zt,, n ",'u- i, rlr, *,ri rii l,'rt [' u oopt U14"11,"ft b2nutiLhp 4n i)t't2,t1,*tt 1, 4_h,eh +Frurut_putuft M J L M t, 
!::_.rrrp,,,r,,i)t p ftutp4lutfinrpjntr:.tbvh:L u1.tu p u ft Q .t h 1p h u q b b p 1r" *, p _ ), i/,'n rtu fi h p ft s tu 

1 u u1 ft u n l, .,t p o,72 

^'^-i 

u, i*u _ r,ri,i, p tt p h 4u Qft u tu s h n ut I12X80:J60 oFn,f (,fL_g)t r'r,ni,- QutI utluqhu +,i.i*I<tuputp2ntplrut! oF;FED 1uluph1 ii, ,lt, U,,b;*fu ,1,irii' t5 <uun1hpfit Inn,.npnng a*;b;f, *tu4*7rg, hfi [ntt, bttrphpnt,o 4 t, - 4n r 1,, e - n,, qf,, n !," L d, ;; fu; ;n ), u, 
J u ltf! pfi, tlp h au 11 ltm h u uft h 1lt fL [t - S p I fu | tu p u 4p h p r' 4 _' i * y 2p 2 ufi u q_lr tg $ u u -mnphfi puluLlEl t ,r. U.:rfr) ,pnLglrg 1nryupuft21nLrfu ftFthppfttu' 30-utlutu [uyftt Ut,t' 4bt'Il,;"i_uhpp Ittt1 fnn Qn2_tth t htu U7 h au Q l, - u,* !,{ *Iri i p 7 i _' U, 4 tt ur lth p t/ n ry ft 2tt h V !tf:,Uphaulp ,purtftf )t ,lt-*g.{n,,1 },' ,n'rrr*rut4116g J60 uu,nft_{uftft puJuftbp uhpnnpri 4-14-t''i upt'r.i1, *u,*ii'r1,2updtuL 4hntt

lUryf ". mkuuItB, tuunfttufug ltbpllulugltnti | 4u[utuub_
7nLp1utu 1f 30 [uupt IdlnL,I E,_.pl *)*1,i_io pn ,chF1t1,t, 

"rh,;p! f ylut'ttp 30 bftpu.luuftt lltulluft, y,.t,2u;tu 4ut1m\lt [, f,;.:t:QutunLl ugt purdu,tu4-t t oo-i, p-itr'*rt, l, np l]ph4u:11;.,tu.ihtu {ft 4uIuunbqntplnttu -igLnul I J0 gbphgni,t t' lO f1,l2hpnuI (llfulqhu *f u*-,1,.<t orrt gb7,tt1,i,1lr.ir r,4ft2hpw1ltlt Iu2_
I:ru,ulro Qunup{nuI frttu -,i*iafu-'*nutftllttu), utlulrfipfi,
4ruuftfu {hVg\tu,t, 60 gh1b+Lu_aft2hpu1ftIr luuntlt euunnplfl
4utrf uuuthlntplntLp pudufirltut'I iO itrpr,Iutuftr ltntlft l&pu1t1 ftptu 1nryuBufi21ntp,utumfttu,frg p*A_ir4hI t 60 [uult, n_pntug ufuttufunL[ htuB (ruyh{rurllrir) poul*, tlbp2lrfiu tI, tufufidttnl, pudutu4bt t oo 1*,j6,-,1,nj 4-1p41*t,1,,

I bpb 21u2,!fiiB lnqu2utfuQu| u2luuuufigfiiplt dutuhutl o4uu4npt_{n 1 L p Q p u 2u (' u I ub u1 u 1t 
7u 

ao-r1f, - ni 2n,.p1 r rt i, 1rg, u u1 u u1u ui u QuL np L hu14 pudultnulr'4,r, I'Lpt!" fr-1, n1n7*u1!rh h,l_I4trrrr*2u$uluft 1u2-{nutLLp7, tlunuTtltl bL 
1n3t,-rpt 

i-p,t1,iit,,p )-nu2/,ft 1Lppltu !}vb4u_+l') nbuul!Ltl 2updnuffitpft , o1,1,tr_2_i,,pr',iilr'rn1, pugu1u1uiufi, 
lzuQ4 h n u 4u 1 n LtI q I p u n 4b t LL L u L e rr! "i y i *t, in i- i', _ n p L n utrt t1 

1 n LL u 1u {t n t-p 
1 ntL )' L ptlp u2u $ u 

Q ufu ft u1 u n u l1fi b I nlt



ll,1t,1fr*{ri p*}-1'n''ifuLyg uhym kLrqn4 11ury'l'ut hIr

tt u rf utlt utl1lt I f ut {n y|t h p lr 4 b *' g *" l'. trf . +F ufu e' !tu y'1 li u n h -

uufup, I1uu1{utt tt' iita*t1lr ut1u,- \.utI u1fu dut["'1t'u\'uIl'-

2ngntfi uftgeut t*t'*i'pci'cn*-' br! t1s'tu\'bg 4limn rIfurtulu-

rIu1fu pfuutl1utfo [ ]''Ig'6i pnulh!" Vnq.ltb t1 60 '!"'gl'1'utuf 
pu-

dufuh1t lput 4hn ulhng t'It'uu'h1tuutL.L.u!fo' 
nF 1fun'l i[ 2tu7p

hy\ptuhynd $'-q'';ri'n-)^i"t1"'s ; 
prluputuu'!'t 1uttu [[i2

,' i*. i, n, 4i 1 rA < - z'4s *7' 6 o - -,Q u.tu /i u J u fi u p 1 L v'

dut,Ihplt,r-uhpgi it'r"' l''1'2!*l !,1' 
Q ""r''[t'n"l ru2-

lu,u,n n,p 1n t|,tu h p n ttI,' 

"i 

rii'u'"i'i"'t " 
t hu P a rtcs r I t i trtttae

primae, uyfrtptu' ;:;;h' +'inii't .u:' ' Pat'tcs trtitttttac

secundae, 'yl'1'p|" 
h1'ii'ni 4'plhh Iu'ut ]'h"'ut1ut lntJ r7g-

puttup \uyE *tu4-tu4;;;; *i"utut-'it'tuntm'u ( v-n ""t!"'l''P-

7 h It ) I'secun dae-/ It i"' r' ( t t' 4r "-t' !)' Ilp ltL 1'u 
( 

"''1 
l' 1' 1' a'l lt -

7, n t m ut lh D'7' 1u * 1' ti" o ri - r) n't)''"t 
-l'fu ,o 

!' n 4 h t' t ll f' 6 ru'1 u t'l

| 4nJtuvhltltg l' t'2-n;4''"1' 1' *qtup*lp--\uyt Jut'f ru7ttrt\rtt'

rllr2ngt <l)hl1n'fu'1u1P:t $nfttu7L7' t1 .o'i'n*4nptnut 
Ll1 "rl u1y\-

yfutt 4h721'1" o'1-'17' ('{rugl'11:') lt'l'S 
l" np lL2rtttu"'\nt[

I putgutumtufu, 'p-2')' 
'l[-*4*1n"f 'uP umughl t; ltrtp

i;;:t, np l'2'i-t1ntl I t!'np1t duIuttuu\ulltvnst

ll, p ItoI,r, tu Ii ut p y p' < 4* u' 4 1 
uf' t: o 4u"u 7n p t n tl hfu d u rI f 6 0 - r +

Iuu[t (<r!lttuntmtu17'i1"'"+'t"*y1.1'.' .hu4 
<rhp\rtu1y111rutut

( ru 1 u l,It pfu' t p 4p, p i' 4"* u' 4 t *tu ) r u h 11 n it 4 u 
1 ft t I' n lu u' p L1' t

r'"'-;'u:n" 
n^n ,;*1; 6 i-i*p4ti "r'4* ,'tthqP' 

l!tu Futphptultrt.'

IlunphuurultnuI nt'2''1*'*'ifu'n'U ;r!''.'4hT rr 4uI utpnLi [ftfo

upltu&uqgt Zrr*iono fu*fupf'-1"'I t.hfu upLuIn'*1' Uyu'-

pul1utu hpQytuhyntl oi'7'"n'4*t tt' .nt'.utL' 
op4u uqbqp \liuoTyt

2 pt, n 41,'1 - * g I"' b yi n'''i ol"'t h t g hto h r r' ltu 2u1 h u tu u h t u I u -

;It w'\ut t1 P g f n ry 4n r1l at" h p l' I bt''-i - u1"" F !" 
"t' 

f ' o p 4ut u \ lt qp p

4uIuPnu! | Qhu Afr2bPgt

oPqu uuubf'h suq';til'.F[lH*]uon* zlnhu nh

0ut*-rlnLplufii7 4ut1nfufu hfu oprlu f;uuhpfu 2ru$lutu 2utut

Ihpnrfthp, 'It"ufughg 

nbl"" 
op7'1'*'h' "f4- [uubVft 2urltnul 2

I

Lp\ftut 1ftfi tup t\,fufu hpfu 11!utnulfu hpn{, Qhb ry*It u\utfu nL Fn,.illl-
lutu u2fuuptntf nhr1ft ntfubgnq $n$nlun$1nttutubpnl (npntug
lluullut Ltu oV{u npn2uQft uluthpft 1Lm), ulrp tuu1umuQtuL*
yn{ 1umnJ1 uublt{ru& uuVBbpft nt qnp|f'pfuhpft o7bntplutlpt
It ult q u nfu bftp 4puLg ItQupu q.7[utb,lput

l. 0nr[ur *,h*t ulurff]r nnnrnufp tr\&u3lrff riurrd]r&&brlr
, +f rnnrrf&bnnr[

4huopl,fu ntqquAft4 unutplufuhplt uutl&pp tru1rylu& | {r_funuI 4bu1ft 11nLuftu L nrLhfunul I utIhfuurrtnf, trnq_pr4arlr-
fugt 1u lfuupu'!nVntplnLfu [ mufitu n7- [ftuft ,pr2t], Crplr_
qn'lrlt ItnrttlhF[, uJIh ft[ufuut1nL ftpuQu.tt 11b"opg,-Stpt il4*
[1nru JutIhfl Q*fbLh I npn2h1 bf 4l,frlef lmnt!ft ,t-,fiy, p)_dutuLp{ It Us,hauQ! +hrer npn2Lpl thzopbp 4tp iq_*-
fiutipt rtru 4umluq&u 1L2n t flrfrrd 4*:plr*fuugpfu nt ut2ifuu-
tuu1ftfi 4ft2hpu1uluuupft ophpftlt, t,ne Uph+_ii ,t*aiut 1upLhpnttf L [u1p [ [nfunuI upLrlnturpntl, gbphQrfu nttn-
4ntp1nfifu t1 lltftnr[ [ 12 dult S-y,!ru [1ntu ophpft, ,1,r1,4*t
t 1lrlt"uI L tut4tutL nt rlutlpurlntnlr ryftpphpy, L ghFhi,l*
nltnlntplnJt[, tuttt ulututunn,! t1 duturfuuQy ,pn24nrrl- 1
utlh1ft $npp t2nntplulpt

9'h2hfrlu dutp lnurutln.yuu1hu t1u1tL7f I npn2h7 lntublt
$nv1p lt fuf - +l,tr,pl' o4ftntplutlp. lftufi qh*,p t 4u2t!lt un_
ftb1, np unu2ftfu punnpqnx[ upLuIntrnpL (u1uftfuBf:, Inutu_
tlnpuulhu dutlg 18-h'f!, Qru[ 4hQphnultfu duIufuuQnrl du,riy
19-pfu) lntufttuy 1fttunul | 4uputlnti, 6 dui {hnn [*tt, tinltnult llrup'"l,f,p tu4nut I bphlnlutu duni 1S_ftfi, 6 

-d*,1

t.r*i {1r, +l'zbt,hf') firftnut 14-p*4n,1 , hu4 utnurlnnluft
dulg 6-ltL t1' tf-g [ [nfinuft 4trfthf, Bunnpyntl grrrlrt p
&u4nuf f uphufnrutftg 6 dlu[ thnn, u1uftLptu tlLu qlt2|ph1lt
UnutlnnluL dung 6-fth ftfund I lupur{nuI , 1,,4 t*ip iZ,
ftfi' iutly [ fmfunttt 7ptlu il1nru d*nht,t!, ffu|ryiu Lu'L tlt_
2ufi111u1 $nL1hpft 4hulpnul Q*f hLh {, fttupQh, -4Lt[, *rBf,8,2mntp1uip npn2h1 +hZh14* ,Iurts 6r,,p,fp2*y4i1)4 ii,_
pu4p,tutt 4hu1pbp7t

Zru[bIunuFrup nL2 4upbpnLi (17*18-pA ++.) +lrZhr4,.'Jut'l! npnStwg $wiu7 egnu,yst{ht h'tu lIh6 -F;p i;i;,_
..9



nhqntplufu uuntybpl, +lrtrpf t bphufthp, nu11htu p ryh"!p FUh'

nu1ftfu LuunrIE L ultunQhyutgfuhfuB fuyut 2nLpy11 q'tlut l'7\fuu-

thf! dlutugntrgft plunuftnutll' {hplLntl 12, u'2 \nyInt[ 3 '

fuhppLnu!' 6 L tufu Qntllnul ps ]121fruug'Pl, [l' 6uM pnl

utipugr!u& ftfuP Ft'hn'u1ftfu uunt1ffu, f u11 2u7d u'Quft 6 ulpntt'

'rqq4li +hih llht up2l, 7 uumt1hvft 2hvLrlrf {Lpvftu hvQnt

*r-inpy'(a'-1, $)t lllrp d'uIugn49f duIuIu IuPE'1'"v1"u7'ut'
glrt 4ft2f,p-4utrluuu1ft opf iuymft 21-h +Lu Af 2hpltL nLrL[I-
-{*t"t- 

ftrfuruI r1hu1ft tlhpL, u1uftfuptu gn45 | mu1l"t ']ulp
i2-y, llnhfu ut,I!,u ufugtuh1nry 4hun +hu +h2hpl'tu tuy"' +hfef
[hQ duln{ 4hm | 7fuQfunul' +hnp4uf h '!u'}uV yrrr.1t1 utuptt
duly 1'gt lIh2ultutt1u1 tuIuup{hpft 4u['uy QupL1ft | n7n2b1

ullueh InnurlnV gntgIntfuBpt 21,2m,p fuu!', np qft2l'1"1 "' gfu-

p-gBnrrt druIur1tup7 LTQnt ufu4u] utrt h1P '|'oh'7"'1 \2"'1t'll.fr'
pufu un{nvu\utfu dutugnt1gfttuy, pLafu! nv hrhhLeI tnl'|uut-

tthil' tlhq ryftr!ulmnqny llunupnt,I t 't [th 12' u17 24 rlrut'
tlu TLputgBnult llntlnput\utL duttluuUupltU l''t' ftwutypltp't['
fuuh fupufin{, nV Q"1*m{f 1'uQ'unuQ nr'y1.ntp1uIpt

2. !b &1ur&ur\ur& nt F nruurtlu& eiur dur gnr'; u f'b r

ItntlmntvuQufu autp4tugtufu 2um Lu4 TpyufunuI Iuyrpftl7

oprlru d'u,IhFI, 4rrth- inmu,!nyntplurIp, nyn2nuf [l'fu arlutp-

tlhyt! t1htur1utufttuLVft h pn2n&tuhpb QutuTlrs L lutp[bullult
u nufu 6fu u 1 u n Q n tp 

1 
n tfufu h p ft g t ll 1 

u q h u, o p !1: u $, 1lt 2h y lu d u' -

Ibpp nTrn2hpt 1uIutp o4n{h1 h\t upgpl' unu2!'fu lt hySpnpry

Qutfu&pFgt llpn2 hVQpfihVnt,I [1 duitp nyn2lipt lutf utp orym{h1

h\ Itu.'u4h ru2gh phph dlh 'l'n'!'n!"n'p 7n&tut'v!'gt byg rhrl
a6ft nhuBnr! ty hpLnd, fupufuB 4ftnhl'1', nYt QLuoy [t 2h'n41b-

*h plpf ryutnfunul I o{utyutlt, ftuQ Qhu +l'Zhfhf'1frtunut tf
2p2ufuutLt

UuqpQtuhpft [ft [uup pug'lnuI I uvLu&uqftu h (tu\{nt[
*ptt-lor*[rt,:- tl*t fuuh upull'uh tuqh+fuh(t nltnfup pugrtnil

nt tPu\t!ntl hL op{,u ullt Pu!9 nyn2utQf duIhpfttut 0a-Llhpl

-1rg p-i1rg, nIrufup lfumpnti nt 2po-utfuuAL r1uuulnFnL't thfi

tuqpQfuhpfu ut1tuu1hu, np tuputup pug'lhL Qut[ $uQ{htu 6ur1Q1ut

d-i -grrtgt, plutmutlunurhh *4ltt gntgtf nfipl'fu 1'u'['uu1*'

l0

T:;!,-u"o ryutlftItt rlv'utus oqLntplutIp t1 npn2,!nLt tt, ot,,I*

3. durrlurfrtull goUg
6lr&

rnr[n1 gnrdfrfGbrfi nr uu.rrfbrp
nt rf!2|r& lurr,f,rntf

u) t8nrfn&: F,
, *, li, : u: *: ; ; ; ;;i i i.:,{: :! ; : 

r,,r 
!; ; : ;:,, :; ;, :,r,,:,,. ! :p n uI I uL 4tt h g t! u t, n *,| fr I t1 ut i' ut 

1 1 t l),,r t p y,, u1 tu u, y, tu rr w d t. d
I!r:io:::' i,iTi,r",- Irni )'rr"t,*'ir',, -u L p t7 u, y n, r7 :)o,r.
i ; *L' i ; ;, ;";{: ;: : n !;' i } ; { .,,fi , : :,X:,,i :i:. il; : i ; :7s 1!,tunur tr urhLuLn'!_ni ; ":';;;;,;i ruphtrr:,1u.11 g,*.,,,,.u1ItnGhnL Ihnq1hnh 

.4*pi*f,o'1.;;";, u1nm{h1ntl d ::: $rt.,_gnLtgft uuuph ulnuIutf, 'rrorr,!rr,:;rl 
4u,,r1,u 1!tf;ntt{ [ntu rtru qut 4n t1L h p I u p n.tp 

1 ur''r',r-;;; r;; t7 & ry lt 1 
1 n tu rt *, .? h,,,,i -qutlnul tu"rl,g Ip lEnqlEnt n'ia-,i,)r",] L ut,lt,.i,,,,,!,tu 

th-tunti uIbLubr4*il,. n,,,,,rq4,,i-;;;; utpLhlpt g.!:nt]*r,,hu n,/b p ft tu 4,u q,o qn,.1,f, n y 
1 

* 
1, "ip 1,,n: ) 

-4 
* 1, 4* 6 t p I n p l, q, f, !, 17- 4J - t o p s It p b q,u rl h,:,u,i n : l _', *-,10,i,,|,, t .t,! t p ut p t p n : !,t 

1 
n r; ! g

T: ;fl,; i: rn' r:r::!' 
11 u': t''lu'l e s n' i p t'' a * q 1, l u 

Q n ut t,s ( L p,u

f ,'iiit;J:i7#If it,r.T;r,';:,*:::/::;i.j;ii,p1*ip, LL '11' '*4tuuurp t nht11, -2!,,ufi.q),r,+*,L ,"iir'.'{r_
/,nntnuI 04nunnu Lt,,,,,-L ^npft puvApn,t';;:;::..1:turft o.rnP u1utuzp'uu,n,!L1 t,;,,,,r,r,.

; ;t, :r:; /:J :t'i n:::,rf: : ; :: ; ;:' ;,;i i I :i i :ii
'_l :* y,-it",iiiiir,fi'I'iij',i_ni"i !j:, F*t,an,,,7 , ,rF,

ii "oT"lrf,, 

"*:'; ! ; I:',- ! 
)', n',' 

-"; 
; 

" 

^ 
;' ; ;'l 

p ut r7 u'l p n' rt " :'

5 
n' 

",: i - i i ", ;; ;T,ffi # :;j r : : i::! ; ! i- ;,:: ",),: ; ;tunuf fv luiuu1tunu,l,_r, _,t"4;;;';',{,,, U,up4p L*f,s_
Irp unt/Lpp duIuatl

, n;;;";;"":fi1;i,:{:i,";*i;rf:,,!5: 
o 1' *'ln"I' Fti

tupfttt,1--p*u,i,',i 
tfrL"' i,t_4'i','r0,,)i!*,t EpLutp, dnnh

;:::::,titl::;y:ir;,,,:;ii,,"!i^n:r:ry;t,i{ j
t1



4lu,n[, ilhy ulutnptuun,!ut 4unnL\ utltapnl IIphquQf yt1'ty

1,Irl11r'trr[ ly a*-*q|'t 4*'l +hn*Sh "1u".'fttu' 
npntug 4f'- fufZ-

'4,rtt tht, oytlut Ju[hri S'iiS mtln1 '76t'p Quil u11 tu2ututuL'1t

/fu ryQ*u-utfunuI nyulhu duI ugn'.1'1 o q "'tu 1n J'&nuI 1ftfu 3hn-

Lu,,[,rrj*hpgt 4,hp2ftfultbyu ntfublfu 6 fufun L /]u'nntl1 utftgphyt

Q ru'1- p - * p 4- 4 u r'I u u1 u n u u fu ufu L p L u tt'!- n Lyl ln uI t f' +b q h

U,piq-4g i 2-pt-q-tu 3n47 4ylnul lp u'tugpnul' tuvutu nu1-

,1-1-yrig, ir,1-1, '*'!hyh t-tt't (tu'1nf .t!1ut 
gnrlg l7 mulf u

, 1,,1* 4 - rI - r,1 - m *' lu uf' p u d ufu [ n L'tt p p-' ] u I p'
' 'p) U,.bqur\&ur3lr& durtfurgnrig['hr: lI.1L uutyphpp ' npnfugntl

nlrn'2'rlnuI I gLytq4* duiy, oqmruqny6hlnrl utn'upQufuhvlr

,),riioh nLlr1ntp1utfu t!n'!nfuntp1ntfty, \n2lntI htu upb4Lull-

t,*11ri- d*n-gnr1gtuhV, 2*yf'f' *[li'u/iftu u1'h4uQtuu1ffu

,tr,rI*gnrlgy Qunntgtlh1 t; Fuphpfun"I'[' p' ut' 15-pq tTut-

t,,,,,r,"11.;;;,h,1-tu;t;; IIftftp'u;1|'L (n' [t' "'' Inm 610*
'546 

) 1ntfi filt1[tuntlutuht'hs unuy['tutu ti" nFr [2ruqhg up.h-.

,1ut\fuu1lrIt d.,I*g)qg q*o"ghg' up'!li'mp ( qfun'Infuhqu!) L

iuiU ii lutlhr1nIn't'nuI Qunnryhg uph4ulituu1ftu ]*'IugnL!4t

(uur ptlw-uttu**4h 4uppnrplutu'71'ypl" uyh4u\tuu1lttu

IuttIugynt1gfuh1,E Ihfu,;'S Itfu 4u uuty u\u'6u 1f\t' 4nyf T'nfu uQmI'

L ntyrytLft4t
lirio-t*\*Sur;lr& urlqur\&ur;f t! dunlugnr;g['hrl p'tu -

ur ut lu ur u 11 lr < - y p nip 1"fu g qn'q'' I h " t b r' 4 f' [' 4 ut u ut p ut Q ut t u--

fi,fu lr,ypnrp1tatu yt"iV*- p4*'' ufu * uiilt 4 uppnt[t1nrtup u[-
";*g1,rri Li 4npf'qotu-h-tu 4-,F'.'!-!.*u 1l'u' uL"1tuu1hu' np

iltputftg [[t[1utfug' 4h- q*q'It'L (g0"- rtrt.) 'ufuQ1ntfu' "!*f'
{t-|t mhtlft u,2lu-pt-qp"l1*f' yu1funt1il1nJtfu [t 9nqfu uilTug'

,ln i! | ntqqru4 ut 1tu g' p 4* - * 1" - * tt ! a * p p n'[t 1 
utu I t rI 

7 ufu n {

-i11*ir44rrrr t ni'qn'ry*4ho fltrthp br\rh "t-*iutu ru-

,rrrLgplri,, lJ*t,pr QnryIfLnyn2t!nuI I utftulhu ' np Ju[1 12-pft

,:*i-,t1-r,*ufuutfun1 duIut,fty nu'1ut4nrug Ihfoh fu2lutt

hpl1nt 1u'yp,,,p1n'fu\'thf h 4utmiuttu atfttu (u1uftuptu tupu. lFd-
it' i, g I, -rr' i, p I aoL - \-tu 4 u I p n tp 1 

uttu lv u ttu qtu h 4 ru p u't- 1 1n +-
'r,!r'u-nr,14nrp1*[p)2i IIfuutguI dutlut'76 l'p7 **y'tnul hfu 1**

-7tril,rrn2nuIy lfuaul QuuwprlnL'I tp 7u'' "'n*71*Lt'!'l' oplu Jb2

tLlrhgurt uJL'ltullupE '*4t'n1' o"1'1)'p1'1" il''nu'7n'1t"I u1'7 fu'4unulnl

o4nutrlnV\'lttg['ft fu'ul' I1n'1]fu'-g"lgI't'7 (r'y'1'p 2l''['tu"'nu'hu'i ytrntptrnth

ndtb!,fu 4EnLu 4000 uuY[r n' P" w')t

l2

'l-u*pu1&ni 156-*q,ofri d*ip 12-1, Jruf,urll.lr rlhrll,rlb4 tJ

iyu QnryIhppt hlt2ulhu 1u1nltlt l, llylt1utl1p qh, **fh +(*:
fup{nut | 4uuupuQuttf g 11nt"ftu (t put lulnulp r77tu\Lufu [,
6>0)' Qbu mupft t1' 4*u*p*4*ShS 4upur! /lutlntip Fugru-
uuQufu t'6<0), lt2ufuutQnuf t tlhft Qutnnt.gut dutIurun4gp
u1ltmutuft 4thI'p nputtu Qhu muVftt Suytlu fgru Qhuptu llTh-
+urlt[ 4+mI]4f plunufumu\lt 4upltn{illntf,fu tuhpBL L 6,nr1p

unlhp 1ft nut rlpu 1ulup [1 dutlu46hy hfu nuptlrtti fuutlt
p'!***1"**|ft luppn$1utu LhppLft hphufttu lt Anrlp zurfn^-
fuurfi,tnLl I ftuL [1ntu Qnryf pt ltnp pudufunt[Ithp 2lltumtupLpt
1'ui up LpFbntt pttun ufttm u\ft "4 Luppn$1n"L I quutTturunnuf
hfi pu4tuttughq tupLSltg L hpQnt I,hqpnti t1 oqmtlnuf tunLft
Cuttuqdhpftgt

|tuutupuQutulfifu u7th4u\fuu1ftfu dutIuant.lglLlipnul dut-
lu4thplt 4uttutuuptu2u$ mup,!tut 1ltfuhry 4ftifurulnVrtnLi I
fupultn{, np tnruptlru pnpp oybpftfu U,f,hqurqh oput\tufu mliuu-
bb1ft 2utpdnt[p,nhr1ft | nfihfunuI 4uuuputQutulftIt luypnL-
Fyfrl lnt4ut4bn 4uppntPlntfu ntfuhgnq 2p2utuu4tnlt ti{ putfult
,f tlh Lfrlr4 ulmnLlutE Uphautl7 llunutpnul [ 24 duinLi, [hl1
dutnLi fu- lf ntqqntplnd'f h*rl,,h 360''24:15o-ntlt ft't.'"-
rnufumulft $uppntplnfu uil +hFph rlhulpnuI u1ry oplrfuu2ut-

'1, 
n tp 

1 
n it g + Iu'u Iu n 4h t

Znrlrqn&ru\ru& urnbqru\&u3fe drurfurgnrSgftbrnrtf p'!u-
mutfumuQft 4uppnLplntfup lnyltrytuu\ufu I;, 3nrfit utyuglut
t Qbfu*p,ntunt[ L nqq'lutt +hql, ut2luuyt! ft 11nr.ufuu1l,fu pt:-
4hny (/:npp7nfuulu'tu €uypntplutu 4hu, 3n1g Quytnt[ [ uft.
11 

1 
n Lfu' 1 u {-u u tu p m h r1ft u 2lu u p4 u qp u Q utfu 1tu fi n tp 

1 
utfu I t d ut t g

1Z-ttfu lulutulutmutuluultnrl duttuhfttg nrryyrlnLf t 4l,rr1ft tn-
F h f-ofu h 1 

1 
n tu ft u ft | h n I t Ufu u g u t d u I u 4t L V ft n tyTn tp 1n ttult h I y

npn2bpt luiup lup{nut hfu 4hnlt1ut1 4hf yt, ry6. I t
lftgnq OA-Z Ju[usnqgft tnnft t h OC-tu ntqylut t

phu1ft 1gruftuft qhnt OA-tu OC-!, th- hh-r_,f I, q utul1ntft,
npg, nVqhu QbftmpntuulutL utul1nttu, hp4'4h AC u'qhq",tt
bph UpbauQft du[u{rb-mfiQptfu4 t l, ,r,q* lutuultunutu-
fu'"tu tu'I-+hty OC-ft thn QQuqtft y utuglntht ABC 

"gt'p1,E
nu1lutuQp& bnultQlutu tulunlulp Qftyunhtup Lhryhpft Qut-
ftnf'p, (un ,(t, hFk ,&hflr4 hnuItQlufu nLIh'L ufu-

l8



: .. tgi-1g112d._6a4_tg90l=co;
s4tq 4-tt, y-: ,(::;r-ri o sincp_a; 1ttr,il ut u n ut rn n tfu , lr r 4 n ru.fr 4ttr r7, 1 i g 0" _ ltfi,rI r * hfi ur llr u ta LiL ft tu _I,-+ t (tn{tnfu{nul, b2*f,*t1r,,t t i)i*rouno ut/trlt ftptn4tuuu{npt/utt Q1fttuhtu q:,"it- 

.+tt' zlairw, t,,tt 1&tzatt,,,1fiu-4btl, nt ut{h1ft hn",I1t 7i.'(+'"i_;;;; uLQ1ntrtut1firt (Lnrt_,tnpn;plntlttubpg +,lbtufl*Ir);' r-r'-
ZutfhIunuFuF nL2-2p2*t orrt (I7_I g_,,r, ++,) aqn.lb1 L,bdutf u4tbT nuLhlnt 

^t,.*i 
<t_t )_1 o)un ur4nu,I,u,i.,ati,"f,LrytLuqftg (nb.u +t. Z)t d L

9t. 1t

li' n tfu r 2fu * hfrp, l;yb y p (' n ftt ut p Itft hfu p lt p ufu g p tu g n'g l' 2fu h p n'['

i,,,,;,i ,ffu*g*6 4{ita mupVhpf g lntptupu'fu21nry! Qnuhftntuf 1ut'

tltturust Qfi;ft fuyutu hlg nupphpft Qnwut'i'4bfuufuh7p' \uI n2

f, 1g **flrnplt uffunutul:pf uymur1y1ru[tLt Uyu1l'""1'

.-r- 1i00--'?i:ct-ir9j0-x) " ctgt'

npnlrr1!tgt

I gx.-Sln':t,J.r

Futuudl& o4uru4npthLfr, t-t tltnfuupLfu ryb*p t ryfuh1 'n1't-

.tu1 duItlut It du[1 12-ft nrupphyntplnLltl' utpmutlulnttut
"'*itrlrrt 

*11,tu ll,u,!npf'bpn4 (thq dut[|tu 15" 4u2t!nl) L a*Lh"1

-1i"a*,5*'otnr[ nt t-'tp iZ-1' atnr! \ur1'l{Lu1- utfullytfif G)t
tg(rtO'+o):tgo rlbputilutu putuuALfg pfunul [' nr

fhft;i tlhuop h thuopbg 4hnn 1utIutu1'umu'ufuufu duIu4&bpp

uftnbnyp\ \Lpthtu 1Z-ft Jutuat\ tuQutmIlzrtpt UtuQufu u2-

fuuplu4ytuQutu yftntpyfifs JuIs 6-F L I8-h 46bVp Qhu-

oph +th 1!n qquq'Ihtu nu1ftq u'tu\1nilt (ntry1(utt Q1btuhtu [hQs

oiri Lni'tnunp, [1ntur' +hyh uphhp), putuft nv u11 4hq'
gntt
t4 ^+'t"^f 

']ro;::!fi::
l5

.'.I,r.({L 
rtn g nlu u 4tupi ntqqul ut 1tu g( )MN a.22,r, ft 

Q lndt t o*fr4 jrt p,'rpi



,!au.v t -8til, -2fu-p4'4vutQut' rf',1;!t-br (q)'.\ 4u^-!n
'- 

-n it g f, tpglr -t l, EI''t n'-4'7-l -.1-s -(IK)'I htu LIL AB' p e t' u'

4**,fh-1y,6; 4t--1,, uufuhtup O'K:KN 2aou"l'1n|\f uu221t-

,-iT"i"r-r*'J*iinp 12 4'urlu"*i rIu-ui'pf t Fuduttutf utu \L-'

1"[no ,ti,-lttthitg 2p2uft-ryth hhtuny,ir,!!', '1t- t' unusttutt

2tu nu r!! 4It b n o r* n o,i - 4, 
iie 

" 
t'in 2t'' C' Dt ( io v *;{ C'D'llcD)

'2r2*,f,r,71, <i- +--4tg, 6pn 2n2u'$nfl' ,*vP 
Qh-bl'E lF-s-

ltbf,g O Qhnlr 1bn, ;;; i"-;tuutup lutJuuluututuluull du-

,t *-at t p 1, n t'qyn tp 1n r1tl''h p pi 6 - n - 4t h p I 11 u nn Lg h y tg a 
lm 

r

utulpulh2n t P4-*il'l'i-l1f a-pltnLp'1utug nu 1 4-n-pltrnLu-

t1atu +lrra & AB-fr n'4'1h1 'fi'11' 
c1"ul'"t bfah Ol[N &n-1'{-

yuft 4uppnLpg,lrr ,ih"'; ut1r1 4uppntpyttutu "nc*1\Ji!'
uulu tufugnLwl' s'nlfr [!r t*!r-q ulhnp t uitpwgtuhl O hh'

utnr'it, lru\ ,f1nru 6*171' ntt1lh1ON n''1ry'p1-iIp'
gnr$'-.L8, np fu[utfu hVQput2tut$u\uf: Qutnntgnttp nh-

,.i1-iiyhi, +in,*4,p4ut tt b'4 ht'"B' ONK ao-l'\1n'tunts

n tfu hfuB'

NK-OK.sittrpr

tl 
!, g n rq I tu n ftfu 4 ut i ut u1 tu n tu u fu ufu n ti

h nufu \ 1 
n tfu n Lg \ n Lfu hfu 

"tfu P'

O'k:kd''ctgt'

lIlncu llnllhg tb Ir* \!'n"g'f-L,
NK*O'I('

(1) h (2) 4urlruuupn'p1nttutuhpft. u2 luuhVfi 4urluuuph'

gnuIftg QunufuultP'

h.rt

OK 'sing-kd"ctgt'

*I9_-sine.tgt,

kd'

-= 

tBXr

U1ulrfuBfu umutltnu! hfuB

tgx - sinrp.tgt

tlhpLntl unugtlut put'ttutAhp, ntrtt4 tl u,,1utgnLg,lnL,l t blllt-
V tu 2ut $ u 

Q 
utt,I h Fn +fr ft 7 u {tug ! n tpln ttu g,

fiq{rudlrg urrbqur!&ru;lr& dru.furgor;u&brp untlnpuptup
u{urtnFruunntt hfu 2hLphpft luVu{u1ftfu uluttnft furut gnqp
uluuttfi uttpugttnuf ( uftitlhu, np Lu ntyl{ut thblr" ,lbq!,
11ntuftuu{tL pLbn, u1.uftfiptu u1umft f h," +*qrlh (g0";_',A; _;'_
Q-1nfi (gulItft nV, !,'L2"1bu mbuufup, +rp1,qn,lr-+*t 1*ppnipl_fulbn uft \uylnuf lp q uful1nttu)t 1Z_!, d-,i-al,tp tr,ri Ll_pugiutu |h*hs nu1r1{tut t ftttnttl nqqutfr4 itppt , 

-'

6

-. _Ulou Jutrlu4tbpft 
_ntqgntplntLfuhpp nTn2hpt lututlt rylt_nhltp N 3 ytuqpftItt Lulunp4ftL <-,t*t t-f,- AnC "gtil,qntqqubQTnttu bnuLQlult tuQunif utp Qft7unh7nt! Irh,,tbfi i_:

fun,fup, Qunufuufup'

I d' tqh*y, O'kd'

(2)

toq
\s
Y

F-w

lI*tl'
8:07?

t2
9t.3r

18

cos( 90' - 900 * g )-'.c1g1. ctg(9Q3- s)

T7



a

tgx:cosg .t,rtr
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qulfulrfu QumuVbyu4nTtttnuf hfu. r1putfug 5nt1g lftu mu1ftu n2

nfutfi optlu JutIy, urlLL uflru-u$uupft'11 ,2uprup'lu oygt

ttpulhual, u*npltfu uftgpltg 2"tp2 4utrtuuutyu2tu'! F*4'Lhf'
u1ufrfupfu tfu2nttf y ['lru1t lutun umntfu , unrtrtputpup duIugnt1-
gnti o4nutpny&nuI tpft hpQ", ufunpfuhyt Unu1frfu ufunp[ '1ft2n

W4*t (p fitfunu!' fipu $h2 'tnyuLlftg [dw${n11 2pnt[ ULnnpftft

ufugpnrl 2nqp ltw{t{nu! lp hf hf "t'+ 'ufunftft [b2, npntt[ l'ryutd.

yft tlulup+*qo4 npn2'!nif fp oVtfu ]'uIpt {l 1ou1h"1p unut-

yfufu utfunpy lh2n BI!'u& Lhfuhf,6nyut7l putS'tuf l;ftfu u11'pu'*'

np tupuIrl,g pu(,tlu6 2pft puttumQ'tp1n'l'g tftnpy-ftu2 ut!h1f1

fttuft ubnpft u*npfttu *tusphs pu$lut 2yP putuu\ntp1nttufts'

ll,lhpyry luult 11 ptu{lnuI lp utunpft hq.f&rh7 4hu1fr ryntvu:

It1ulrfupfu ufiuthuh duIugn4gfubVg ufupfury4ruffi 2nL[t thf' t*1"-
unult II1ry ulutmtutnnr! tL yttl, duIugntlgt; ufu'tufu4hg |thq'
uh+lr*,-ny punutgfi fu2ufuu\nuI t 2p4''7t 4$ryuftr1ywfukp Fta-

phlnfunu! 4n1ntp1ntfu ntfuhfttu [hp prlu\ufun$yfiftg rShnLu

2un unut2' hf 4t,otrrt 4uqutpu[1uQntlt
ll'tul1uuQut 2pf du[ugnqgtubyg Ihf utrLu'{hptB1trfitubV

?s



nLfuhhfu uyh4u|lLu1ffu duIugnqgfrbpb fu\tunIuiy, uuluf:
uVutLB t7 nrLhlrfu hf bfuS pLpntplnfiftl,pyt lt,ulu u'ulyurlh2n lV
dutlugntlgltfu uftpftq4un 2nrF tfutuuQ*puph1, utfuluprlup
tfttu nblu{'nluiutu dutiufuuQt I}Vq,bu{, duIugntlgp Ef2m
u2[uunhp, ufulpu]h2m Ip Iupnt7 2nr7, bpQ-p u2luunnl
Qftutuhrypu'Lhph ufugpLyy lujfuuttuntI tl,fr, Ib6u,funul lJt
F-44"2 2pft pufuuQnLplntfuy, ut1uftfupi' dulut1fttu puiluftnttl-
fu Lpp 2[ft'fu 1uIuulrumtuufu ufunuf ftVu\ufu ulm1ntp1ntfuLLpftfu t
fthpntplntfu ty fi*L uft, np 2yf d*Iu,gtlLtgfuhf h w2luunufupy
I u lu lu,8 t V 2b p il * 

" - ht u'h h g t

t) U{uqh dunfugnr;g&hr: L2lu6 pbpnLplnttutuhrh ,Ih Iu_
uhg qhpt t[ttu u4uqb d'urfugntlgtuhppt Up*f'p qu]q,t4ut thfl
uu1uQ1u, \nfuuth hpllnt ufunpfuhfhg' ltpul tlhutg,tut 4uqutp-
fultpnlt 4hf ltl, ultnpnd 4mlt{n1. -4*q[ fuhq ulutpultngnr! 4i,-
uyqlbnb pu{'{ntt tp "^"pl'\, utfunppt il'Lruql, [u\upyutQp
gnLtg tf *utllru ufigutt JurIufuu\pt brp 4bS't'1, ufunpft11
*4-q[ uIpnr72n{ltfu 4umruy\,tnul tp, d*,fugnr1g1, py2nti
tlfo Ir ulpngLug QplfunuIt U4*Ch duiuanqgfubt, thf'u!uru-
yuunnti ;fuult ltnpV 2u,!"hVlr, nynfup nuy1ruAftq r1ftypn{ rPnul
fltfu aTquftnul Qui ulpugfunuI nupftfut 2*8ufu futlurfu yu-
Qgqpn&pn{ u2luutnnrl tlutI ugntlgfu hpnti u ttutqft {tn luuphfu
o 4m u 4n p,tn Ltl t ftfi qtu,ft u qutfu 4 h r1n LQfu b p t

U4-Ch durfugnLlgtuhpft (fuufu,"nhurlutt ,fh putlrh frql,f,4ulup) Qupb1ft [ 1ult,pftu1b1 fuuL itzy JuIutuuQIthpnt[, 1.u_
pnpumnpltutL hpnLI nt pd2lu Quf! 1 I,nr] upqf, hynult

3Vl, ", *4*Slt durlugn1,gfuhpy qnt4uihnupup o+nur-
+nFt4hghfi -4hLh gufi 'fhq luqutput[1uI, nFhg thnn 4puLB
'l'nluupht4bgllV ut'lL1h lunuphTuqnVtrlutt duiatfu u\ut2u$
4np,tf ptu hVn{t

d qru\h durdugnr"lglihr: IIl,2!,'f, r1,uphynul hQhqLgftfr h7nr,I
nt pu4uttnpu\ufu ululutmfubpntl r1y{nttl tlrfu 1,uurr,.Q inIhp,
npnltg nt'fuhftfu puduftInftpfuLpt Untft rulpiIult 2tultn,! npn2-

'lnd [p ]ulru'fuu\p L 7tufuabyft fh2ngn4 u.1fu uy4tuVuptlnuI
pftuQ2ntplufupt ItpuQft du,tugnqgLb,thg h\' lbbuquLr qup-
ftnryft2fubpgt 9ytpft nt $ut1nft mut2hlf fuutnfunryr1ftg u!rum,
puuuntl tlrL lunnQ 3nqhp, npnfug lnpl'anfuut\urfu +lrfe"4
ryfunuI lltL lunntQ u1unrtufu4ufuf!bfh {Vu nt nh tuffhg
ttunnult /,hy,q4h,nh utg{h4n{, If \rgf.bg tnfit {1,utgf yu,
,A
-€?

Jufutatfuptuhypg L*fhLl' lp l,tufuu'1 ruLgutt duiutuul1l'
ilnu QnyIhg tL, hre |r*Qr luutunuI tn 3"11, lpu 4g{tu&
phllrh, ufi \npl.nt't tf L tupu tu'1phpftu Qufulut tutupng-
fuhpp glt\funL'I thl' rILmutqlru putuft [hp L ndhy I'u1tu upAu-

Sndt
ttTuQh dur!utgnqgtutrh tl4bn I ulutn\utLn'if tu-L duIu-

gnqg'yt,fu1yi tlu1u|1u utfinpft 4!*, nt,h rIh2 E'lut tf *{-
tlnl thryJ1p, 4*thto putuf'tInJtpfuhpt Ug'lhp'1, 4h1ntl1p 1i,-

nTq4hnb u1u\uunuI tF, L fuf* rlullupryulrtt{ npn2ntil lffu
op{ut duIpt bppLtffu ra14 duttugntlgfu u11'"1liu lffu ulutnpuu'
mnut, np gnLg,Inrfupg mpr!.nuI lp ulupn{' p{*mulunutll'

lyut rlpu luif up fbryQft fu\hpLntlph 'Lt'- 4tunut llttu p'
rytQ, npft 4nrlrtu t-U,lrg f|ug,tut phly qg'lnu| tp "ytpl' *-
nultggf 4fr- Ir iyu tulpf,g Qufu{nL'I 0tubpngt bpp thryQft
luQup4u\,fu ft2tund tV, !'2f'n,'I lp tuuL pryul1, npft thmLu'I'-

Bnt! puptpufrnul Ip tufupngp L ulmnhgfun'rI uI-Ph unutfugBpt

2LrytQ1 tlhp2ufuupL ryhulpnul uit tunpbg [fttu ptunuI , nvl'o

LnrlullI[ puySTutfunuI tr, hrk &ufuyngp ft2bnut h' 4hpu!1&Lq'
LnuI fp uQqpfuut\utfu ryPntP1n,fu1t

tt1uu1fuft ylulhpT ulurrnpuumnLtl tl'fu u1fuu1b", np tu17ln11

ryunlnL!+I +*f'4h tuIugn49ft prlumulumtuqh r1h'Iug lL ql'-

2bp duiufuwQ, utnufug odutftquQ prirlr, lfuupulnp fithl,
mhufubl nt !ilufuul oylut dutiTt U1u p*fup lht ufulVudh2mnt'
pp& lp, nynrllhmL u1ry duifutuuQfuliTnLtf Lnrgllh ryhnhu 4n-

lnLplnit 2n&hpt
ttpuQb dutf u'gn4gtuht'f ff,h h u{ru4lr durlugntlgfuht'i fuf'

\uniulp utu\uuQu6.4bLh 2un phVntplntLtuhp nJtLlt'h, L
ulunuluQufu 2tV, np I'V*fup 4npEutnt{}inJtltg ulbl! 2nrc
4nLpu hllultt

t) Ubluurelr\ur\u& drudurgntSgfrhrp qn p,p1n& hlt ntl' hgbl

4bnLu 9-pry r1upnt[t U\qpnul rylrufuP nrfuLghl l'fu 2utm Iht 2u-
4hl t' ryp{h1 hfu mutupfuhyf , ulurlumf'hpft nt 4uuup-\*fi'afi
2htuBbpft {put S!'l"n-Fpu4htu (15-trry +') uunqu4ftnu\'uft
fuulutnutQfuhpntl o4nut4nptnul tf tl, duIugnt1g1 npft ufultl-
tuhphS Ih\ft mVul*+lrtf 4urluuuty tt, nhh rIbnpft It n'tuhp

I2()0 unuIt
lIhfuntu[,Qu|utu duIutgn4gtuh71 \unnryn'i ll'I' 4h*lt1-1

u\1pnLtugn,!, 2,nyl,ryl'u\utu q1,utuft tlpu $upwp4ut tl' H,u'U



puil, nvft t-g!,f, ft-1",!'ut tp t*frpng, il-irprg| laorl ip
ttlutpu:hy h u2luunntl uft pufu4h1, n,,p 2tnF.(h4 t1 qnnrfnrrt
lp q1ufupt $yuful, futut ulputg{ut unutfuutrlnF -tui48,
u11 utlrlfuhpft oqfuntplu'fp, utlq 2.updntlg $nluutfugnul tf
pEp unulfuu,tnp 

'uf!ft4hfut 4hrtpt hu unufigBftfu urlp*grlu,ad
tp 4uIugnt1gft uyupgt

fthg uutuffubpnl *fuh4t ulnurlnuI lp 4ufu4ur1 L 1utlu-
ittttTtu2utf t 6updnulp QupqutlnVntl Iy ntry1lr2 lutVIuputfuppt
LIbfttfuu Ihnra11ut 3n11 tF, n,pft tulphpntl Qu1fttu trutupngtuEpt
[ruQ Qh,fumpntuuQutu [uunuI' hyqnL pput\tui,yt 4bp2l,futubpu 1u-
tn(+'upu!F ttuqfuhLn4 nt pnfuhptt phB umurffubp!,g, ufr4hL
lfiupurlnpntpytlt 21ftfu nuftu upuq u!mntlhptt

17-f,+ 7utpntt 4ft['burtnp{h1 t (9. g.Lutl,Ft) k ulunTtuun-
lb1 u{h1ft Qunutptrtul' fntultutQu{np duttlugn4g. rt2urQrlhl
I tntwfuuQp numutfuiuL nbuntplnttug (2, ],graLtuu)t l]g
pwfug 1fuuputlnyntplnLL nlhg, tn9ufu u\ft bpllupnt[i1ufu rl,n-
$nluI utlp Qup4u{nph1 duIutgntlgp u2luutut*fupgs t

dnEutuuQft o7tuntpluip phB unuftuLpn{ -I'h,!_h u!mnL!-
urt Qu1t4u{nphyt 4u[uV /,pqhfu"E m(hg urlrqhp-luupftufuru-

1ltfu luplwyufupp, nft '!,neF-l'ft2 Ahu$nludut oqmru4npt*

{nL$ | fuuL dutiufi*+*4lrS duiugntggfuliynu[t
15-l+ rpupntrf dutIugnttgfuhyft lhluul]hylnbpt'uZl"u'-

nhgfuhyL 1uIuy tutfupngfuhpft rftnluuVhtu o4muqnVtttnzi bfu

ifi u lt qu u1 ufu ut Qfu h p t rl 
V *ft p 4fu u p u rtn p n tp g tft m 4h g l,fr $ n p-

pugfuh1 duIugnt1gfuhpft 2tu$ubpgt L utyqbfl 16-trry ry'rfft [u-
Qgqpfuhpbfu ulu.turpuunrlh1 hfu fuuh +yqufu!, duiugnqg.nhpt

Ufug1'u1 rpupft Qbuhpf g 4np&utn,Fl*f, Ib2 inutu tLhk*-
pul1ufu duiutgntlgfihygt 20-pry qupnLi dutugn1gfuhpft \ru-
muphyt4nV6[ufu thn 1ufu4bu h4*f, fu*h Q4upgtuftfu, tuutn-
iu1ft,tu, fft\npntuu1lrtu L lla11 dulugntlgtuhpt

Unu2ftbpnrtt, bfp duIutgn4gfuhp7 [t;6 t2nnLp!nLfu Znt-
IJhfttu, b \ptoefu u1u9utu2tuhyy puluputp4n,'l tltt lnnutlnp
dur[rufuuQp pIugntp1u,Ip, Jurf *gnt1gfuhpfu n&hgb1 hfu [ftufit

i"l, o1*Bi Jurf utyupt l8-t'+ a*pl' QI'uh1l,l" 4tI'+hu hL 4t;'11'a

pnulhtubp gnqg ntlnq, ftu\ 18-Vr1 4upft 6A-u\utu p{uQu'tufth'

fhtu tt rlupllututuh1 gnLlg ntln1 uluBtubpyt Upl npn2 du'
i*gnqgf,hp (Q,!upgLu#tu, lftQmpnILut1ftfu L u1tu) nu:tlut\lr

[A4hf r4 4pnt[ bfu dutIugn4gft gntg'Iu"Itgp, 4ututfu uJltmLil-

4u1nhp{ fuuL lutlpQXufuft 4uylntVEt'nl'4' nt 4uyuphTnp4 lu-
u bstpt

1'T-3 |trnt4btuup uymutbg T :2r.l / ' puLuAl,J, npmtl T-f, t,{.u-Ys
Itulll uluppLTnLptrnJtfi l, 1-p' {ntuf'uQl' ttgl1upn,pp&g, bu\ gJi bpllpu-
qftflr SEnquQufo nLdtt upu4ugnulgt
2(j

zhL nh uh.qtu+ll'f'3uL zuSuusu'11' llFbg'ltqfuu3l'tu
duuu8fih38Lbf!q

fuuphptlhghfu [hVulhbg 4uyaVutlny urLuyffuhy 'aftu]t LIum-

Vuuntlut hV\nt Buyh ulntfuhy-pfunIntufuhyt rITutfughg th\tu
'uft,t 

ay,lh1- [ bphutr:ft &ha.h4*lh !tuumf nntnft puQnuI ' !u11

,Sln'ug:' iriph qu'u 4{u& f&utquI unnult 9 l' pugun'tnti' np

,f-lr-iurlrrfuu\ npqhu q-tun$nfu t &unu1b1.fuuL l2lftut6fuft (utfu-

g[t pu\nut 4nfi{nq ntytupwutQult putpb ulntfugt
: tt.bq*\&ur;lr& dunirugnt;gf.br: Uyutup yuft QftyunnrplnJt

bfu ntfuhgbl 4l'fu n' lf2fuutryuy1uLl1 Zuluunufunt[t Zltlfuu\u*

funul oq.uttuqnpttlb1 bfu nqryt|ft4 duIugntt7fuhF' npofup Qut-

nnrytlh1 hfu 2hfughytt 4uputrltu1ffu uluuthp[t tlputt U "'t-np*puty
npu1hu u't+qhub 2hftphy 6unLu1b1 hfu Llbltglrfubptu nt nut'
tupfubyg, nynfup E2mnphfu Qnrl'Ifunpn2Qutd t'fu 4npbryfuh 4nq-
Ihpft fu\unfurlpt UpL4urQfuut1\fu du[ugntlgfultp hfu $nput-

+F4utt fuuh nyn2 muulufuutputphplr lput
ft,!umulunu\ft dutnhyfu u\u{nt[ lifu utnurlnnlufu upLu-

t*+hS 'lhfuLh 
uph*lntn'1-bg 12, ptu1- npnul F4tf'h 4'nl"*-

phfu o4mtu4np6lh7 hfu 4u1Qu\ufu ut1pnryhfuft nunLygt Unut2ltft

htut*\r tu2utuuQnu! h,l1 [putlnptuhp, 10'h ltnfuutphtu +r!yt t
d, 11-h h 1z-ft rftnfuruphfu 11 4ui|uryu*wufuuf'nphti &U Ir

dF, d*rI-gnt1gfuhpft An4p 4ftntl ulum!,L u'Iyug{h1 [ ntrltlu-
4u1utg, h durluythpfu 11 nup{h1 b\t ppnlftg 4u{uturu7 -fo-

QyLtuufi,fu 4hnutlnpntpyutu rlput U(1) h dF(I2) iutu4tbpp
4 n V ft rynfu ut 8 uL bfu , Q h u o p lrf, 4 *,I tu 

"1 
* " u u lu ufu n'1It I i n ulyt*6



[ fuhypb Ilyn2 ]""f'ugnqgLhpnuf (opyrt *h, $ruLlrugu7,f, ,lru|:
eh b-thfur) tulut4thvft tfnluuphtu tltnpu4prlut htu 11t:nltpl
utnrufug munutp{bp o4nu4nptbpLt Zutu,l, *1a 4t*tp1, f",-LuqE 7 2-hg ufugfuntt [, u1u$Lplt nt!1ut1 duiugnqgp gntlgjt *:r!" dut[ftg *4bLh,y,nsy,[*,ir,, Z,uth,Iii*;;-;,;;z
+-fhffr duiiugntlgLbpf dnrlfi htr1ltlut6 t +biUh *Zl,_f,<i
rLhTl ( lEt4u4hn t bf tf l, ry*,n,t*i 

-tunebgpb'tt) 
r

Ub1 4uuutt lfuutqntft uphqu\Ltulltft duIuahtlgg ltnpu_,t1,4*t ! ilrt,t, Zt,t",tuh bvtr"agj ,,*t,,p1, ,q**rttu'd-n+
ryup)t hp QutnntgIufu t2nntpluIp lutu\uryltu *tpl, t' 1fut_tu,ntfi lhfufttuuQufif u, Ilunlut6u6ffu Lqhrlhgn, tuf*grrrgp
(19-pA A'up)t

hfu2u1hu nhuutfup, nL11uAft4 upb4utTItullrfu duttugntlglt
Anl1t ulhnp t qnL4ulhn Lfnh bf hf'h unutugBfttu L dutuqtbvtt
t1 nuplhtu o4nlbTnl tgx:coscp.tgl pu,f,,,AItf gt /,u1uunu_
fult ut2luuptu4puQult ptftntplntfug Innutlnvuqhu 40. I.
unugrtnt[ [, nV dulp II-f (htuturhu L tJ_ft), I0-h (14_h),
e-f (15-h),8-h (16_ft),7_tr (17-h) tL 6_h (1s_h) d*n*46l_
p7 Ilhuopft (12-1,) 4tft 4hn u1h,nB I lruiruulumutuluutttnphft
Quqlht 12o, 24o, J7o, SJo, ZIo Ir g0o, ll1uhfuplt lutluuup 1b-
nuttnpntplnLtufuhpft lpu ntuTlut dut[ruq6hpft 4hulpnd 4u_
fuqunu"futufu d,olhf hfu lunuptlnql hfu 1Lnh1u1 uluulfubpp,
3o,6"r 8o,7or 4or 0": Zh-*ppgp*Qufu [, np hph dutiu46hpp
mutp{ut hfu lu4tuurup thnu(npntft1n&Lbyft rlpu, tuulLu t,n-
r1p u2luup1ft unufuggftfu qnryuChn ftrfuhpt L ryunftfu nLqqu-
4u1utg 1ftfuhpt 4hryphpnt,I uluu1lthpg lttunLt htu 4Vhph tunqlt
It*f+[t, U1uryb", uhulnbIphV uiurlu Cutdup unugt{nuI (,
np dutg 1 5*1 6-ftfu ruJ+"tl'uh dutIugntlgfthpft gnry[nLtuBtu t;pV

+frh[tb 1'uttg'ftQfunt't hfu, r1pufuftg urnu2 [hQft ufuup mbt1ft t
nrtu6tunuI PpuQufthg ryhu1ft [ht Qnrylp, ftuQ Ilntunul' +hqh
Itngp lnrTlpt durtp 15*16-bg thmn n{al,funti hfug 4utQwnull
hplntlppt

ilyryfiun{, 4ftfu nt flt2fuuryup1url 2-1-un*funuI ntqqutAlq
u p b 4u lfu u 

1 lrft J * tl u' g n t1gfu b p 11 u! tn n p ut u u n t.i p u1 tu p th g {m d

t, of l, thmltufuBn{ luturtup{nuI I npn2uQf uluu1, uuQufi uft
'nft 

BuiLft uunfttufuftg (1uIuulunuuluufunphfu duIultu,llt
lhQ'hp8nL uutufuluQ IroqhlrS) 2ft ufugfunLtI , npp, lrluyQh, ufi
2E

duIu,ttu\{u "1tu1ilutfufuhynil fuQuu'b1f rydttuVnLplntf'fu1,p

ttf h-f"q- 4upnLgLy
Um{bnru2rurlrhr : 2 * 1 \ u 

Q 
u,fu u m rlb V u 2ut $ L p u r11 n tu * \tu h y lt

n4luFhpltg th2nntplurlp 4*t,hLh I nVn2L1, [db "f u2.lut"p-
lu4Vu\ufu ptlftntplufu 4ulup hfu 4Vuftp llutytlutt b4 lrf"e,
1u1mfulr [, zp Iupqnt luuuQy inuurlnVuihu 7 utfu4uI hf8*f
t Irt, "-eh F-FhS. uluffigtu'

tgh: --1-,n

npmhq h-p Uphq*Qft ufu\1nfiur1ftL lbnu{npn,p1nttutu t l"trh-
qnfuftg, hu4 n-f' Iuyrlnt un{hpft Lp\upn,pinJty nnfuulu{'&-
pn,tt U1nru 4"n'f ht h +huothft

tgh:tg(900--?+D),

npmhl 6-tt Uf h+'utlf 4ulntlfu t *4t*L opt!* luttup' /,u,!u-
uutyhg'Lbpl ut1ry hp\nt uVnululrnnt.plnfifuhStf u2 [utubpg
It 4h p gfu h F,l g'fu u u n rlut 4f m u \ u fu n u p L 4p p ft g, u m lh p u yu $ lt

^4t*I uiutlu 4uIup t1 Qh"opl, n'lt 4uIuulumuuluutfu up'
dbpg (npg \Lhtuh *n utiurlu mllupLphg u'IbtuutlnBVp),

Qunufuultp p-fut
II umhfuurputpufu h puql *pft{ dLnu4yhpnt;f u1u4 u1u'fu $ut

u,nrthVu2u$bplr'!hynIL21tu1 {hVptdntplnt.l'y qnL!g t mu1ir,.
np antthpul-4bfI, npulhu duIutuul7ft 2ru$ilufu nb[4n1. +h-
pun{b1 bfu /,*1utun*to1, Irt, }*[utfuuQft nupu&pft qphpl, p"-
p p u 2lu u V1 u 4p u Q ufu yu fi n tp 1n tItfu h y n LI t

UlLu Pb ftfu2u1hu 4*t'hLh I npn2h1 n,ry1.uAltq unupSu;1t'r

um,lbVft hp\upntplnrfug mup'!u ^4t*I o7tlu 1u,'Iupt UyLqut'

hh 4uQnulg (6-'t') of4* ptupuggnul 4nV6tuuQutunphtu 2lt ,t,ulu'
tlntf, u1uftfupfu UpL4uQft oput\utfu 2uydntiy 4*fLLl' I pfulnr'
fuh1 qnryuthn 4utuuptrtQu6ft 4uppntplt'tfupt lL2ufuuQnuI I
ntlqutl,q unu7Qu1ft un{bVft t*tPf 4utuupu11u,6f 4uppnt-

p1utu lpu' lrytft 2V2*tuu+lrt' h"4 unupllutlft un{hptu t1-*7'*'
hntp1utu lht \+th 2y2utuu1ftu \"fut U1,1 \ntuft 4umnulp 4n'

pftytuu\utu 4uppntplutu thn \ulu'tut tiLhtul' 4hplllf!hu r4r-
p h c, - t " hfu ,pfu u 2lu u p 1 u 4v u \ ufu 1u 1tu n tp 

1 
n''tu ft g t

luuutyu,\tutft L lny!'qntuP luypntfn1nfituLpnl Quyf(ut
gs

3



uful11nrfup lutluuutp I g0o*p, npmLT rp_fu mL{r *Zlu*f_
4u4puQutu 1u1tuntp1ntfutu lt bpqgp pltlintuliynul (q:g0") +E-
putuB l1lutlgtu+frhtr, tu2utuutQntl | 1npfrytuft lupflntpluip
llnfuE It4uu4h fuf * thtlptfu qntqru1Ln, ur1ult,fupfu nt4r7u6ft4 ru_
nuVQulft unlhplt &*ff[ u1u rpbrypnul L+th 2p2utuu4ftd.:
U I thtt yu fi n tp 

1 
n &fu h p n tt! ( [ u ufu u t!.n p,u q h u Z * 1 

ut u n utfu ft 4p u -
tlut nuputpnul ) quyfu utfuu1ftfu nt u2fu u'*u 1ftfi Aft2hputlutlu-
uuplt o7hpftfu nu71uA[t4 unuyQutuhpf uu{hpp uipn12 op-
lu g'Lpugpnt[ pfuQtun4t I uVLLtIntmB-rupLh1p ntry1ft hpQufi-
pnlt Supltu ltuugut oVhpfttu un4bFh Lqpuqfty 1n7ftqntuu-
4-tr' 1*lF"tp1utu fuu uhryt{nlut!_nuI [ 1!u1b7pn1nrlt (Itry
nVnuI ['uptnh 2t -hS uhulnhIpLpl, 2J-f rif ulbppnlfuhFI +r,+u-
{npntplulp ntqtl{tut +1htuhtu rphqh 11nufu, ftu\ nup{u
[1nru Qhufttu' +hqh lupurtt

Uunryu4ftmulufu (4-'t uTuyuluQnftQ)
1u1nftft I'

hnufuQlntfunLg

cosz:s i n ? s I nb -t- cos(f co s Ecost,

npuhq z-p lntuunnth qhfuhpu1ftfu lLnu{npntp1nrfufu t, h"k
t-fu' druIru 1ft\t ufu Qgtfu p1 /,*1*u- -fu ft u1ut,aIufufuhpntl e= 40ol
{hf gfuhL'r4 Uf h+'u+ft S-fu utumryu4ftnurQu'fi muyhqppf g, f uQ

t-fu tl $uunnphfu gnqg t nufttu *4t*L lt \huoplut Jufhylr
nuVpbpntplnttug, L U updbptuhpp q-tuLy{ L2,lut putuuttLnfi.
Ilupnq hbB npn2h1 Uyhquqh z-pt rlu 

Q1fttuf ufi ntlqutu\1nttu
bnuttu\1utfu untV utfuQ1ntVfuhFftg ,lhtIE, nf h 4hS tW unupQulit
hpQupntpln&L [ (2), ftuQ tIlntu t21i um$hp! hvQupntplnJtT
(b), ,p*h,1lrJ tL Qnyn24ft umlbpft hTQupntpln,frE ***; d*i
tlut luiup'

b : a.tgz
S h a u \ ufu 1 ut 2r!n dfu h p ft n t u m r[h p u 2 u r! h p n ti u1 ut p n tfu u 

Q n 11

m{luftbplt iufuvuIuufu luturppnrpxnfiy gntlg f mur1ftu, np
tu!+ tullnLuuQfubpp quqi4hL Lfu qFn2 tilnttugntrffuhpn,!t bulu
1nqupufu21nry uIurtu 1uIuJt mplut I tIftufi [LQ uqlntuutl
(utu{u \buft lu2lnuttuhpg x{hpu4pt!.ut I utpnrT2 uIaftu),
dZ+flr- urgnruuQfuhV \uyl{b1 htu *,1*i-1|rfu *yL*ry*7i1t
opttu 4uiuV (1n&ftu uIuttu utqlnruu\p), ftuQ rllnru utftu_
tuhpht7 \uq'I&1ftu uq1nruu\u1ftfu 1uluu1utnuufuutu plkpp
Ihtug{h1 hfu npn2uQft 2tu(thpnlt Uguytbu, *rynu-ltubghq
s0

lhllnd Iu1ftuft n, 4nr1f "1, 
luitup ]htug'Ib1 ftfu 1-n{, uryf lt-

thfuf Iu o4numnuftfug'2'nr!, 'l'u1fuftfufu nt uLulnlilphfhfu[ 3-n4
It u 11fut

lIfuQu"llut fulufu uplLumuQufu opft'fuu2wl,",pgJ'ftL7r
ImgI]hrc npn2 2u(,n,! QrumuVtlut I ulrnturuQu$fu ul1rufihVlt
t2nntp1utu 1u2tlfL, uuQu1tu 4ru2{ndfuhpf gnLlg hlt mull'u,
np 1u2{upl1ut1ftfu nt ytur1n&lut m{1ufthpp lrt'-t,hS 2um 2h'it

muppLprlnLrtr'lp* {nlutuphfu u14 2hlnrilfuhyg 1fuuput'tnpn*
pyrfu Lfu nrufltu th2n 4ft2hpt ut11n,n'ul1ut1ftfu nllutphpg L

h.,*,!hyu2u,!, +uTIhI unu'fug i,n-'ufu Q.lnJtuyt$ u\utfu Ftufu u-
sLhpf ryftlhpu

lI l, 2fu ,u 11- p 1 
ufu n V n 2 3 h nu 4p b p n tf, tI u ufu u'ln p u u1 b u U'fu ut'

f, l, * G It y ut \ u g n t u 2lu u n n tp 
1 

n &fu h 1t h g I h qn uI g h V h lt'lLu J ur i 1r

npn2bpt 1uIuV unu2upQtlnul | 2u$h1 12 [rum hpllui'nu

B1n& n,fuhgnq nu1ryu3!4 3nflr'gubnfuft "nlhVp hnllupn'[&1nu

tuf (*l+ p*funfuy pudufu{rut | 30 4u(uuutp fuuhyf lL

u*ityf, t1 2,url,,ln,I t *trt funLfi pufunl'nl)t 9u$lrut up-.

r11nttup[rtu ufu4yudh2n | 4nuIuVhl 12 L 1rutuh1 nyn2u:Qp F4hg"
4urIuuluntuufuufu m{1ut7 uiuttu 4uiuumhlnrplutity (lul,g-

4hnfuft r1hulpnLrI' 2, Unlrttlt 4hulpnti' 4 , I1nt1uft rlhulpnuI'
6, 4 upft{f qhulgnul' 8' Ut1b1fu u{npft rph't1pnt'I' 1 0, Ufth121nr-

pft rphqpnul' 12)t rlyu'fu\'g thn" 72-y 7bup I pudufuhl p"-
nutg,lut nuVphyntplufu rtyut Qruft"p,1y gntlg \nu untu-

4"-hS nhtu& *4t-I u1u1p uttugutt duIbpl puLuQgt huq bPh

2u{tnLlfubpg llunuVtlnLI blt Qhuophg 4bmn, utlrp uy41nrfupg
gntlg Qmu rIffu2lt. upltuintn tfuutguf, duIhVft pufu-\gtt

| (um u1t7 uhuntpluft 1ntLrtu!,fu unlbVl, LpluTntplnftg I7:;ucplttr

unugttnul | 2 luut 2u2{lt unLbpr! fuuL AnTl LpQuVntplntLg, th2un*
plulg nTn2lnd I u1fu uLllr u2luup€u4pulult luftntplntLgt nTlt 1uluV
+uTJ4ut I u17 unrtbpu2u$pt Uugtlntl t tp:33u,

TLnqL u$4pnJ'pn{ ubulmLlgtpl l1buopl,fu uulhyft LptluTn.plntLp \nyn2 !,\
i21(x{12-8) *6 p*1'ud,l'n't, "7ub1t'g t1 x-8t

b4 lf"p,h-6:lOo** 1ufupu1u1u unfr2ntptr",lrl,g uuufunui LLe

h:57ot SLquryphpl lgh:tzlx luuluQgnLplntinu!, LnTfg uuuLnul bfig

x:8t UluhL,pfu 8l'2n htu tuL utulmbtlphvlt n{1ufthppr Ulnu lnryll,g 11

uuugrtn,'l [, nV lnJtltuttg (2) ut"rnl'nptp (8) ntr2ltfu 1u2{.nl uu{hpy
uiuu\u,t LvQupnul | 2,|*n"{t }LQuhnphpftL ufi QQu$l l2 tf-*t Utr"-

uhqls tL LpLnul l1 pL !,1'2n, t Quh"f'",'l ulhlugrlnu! 12t /,,,11-nuQ 4b,4-
gnul npn2 u'lf'ubtpl' uuTphpntptrnLL[ +--f ptuguuu\ufu pb4 ('I11 Fuh'
n1t uft duiufuuQ Thnl'u 2tp oquu7np6ltd); 
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d),rntntpl,uftp 4u1mfuf hfu fuult dt,nBl,rh IumtuLpf lft2n-
gn4 ghph44tu drutIft npn2[ufu tlnnuttlnp ,ILpnryfubgt llf,g1u, 1

yupft llhuhpffu 1ufuul1ufu iuIn,1nt[2'fL!1,,Vuq1,,!h1 t rlpufig
1 ut i uft i utb I h [An +fr L f h g,I h + E t

9ulu Ahnpftfu mutug ufiu1ftuft qhF,tt, nF frN Lh,filt inpltrln-
fuu\uft, Ahnpft uttfttu nLry11lut LIrfuh +ttuth 4hf L grrg*rf *uri g1

nqllut tpnh urtLLp-upLInunp nu17ntplu[7,r Fntp l**r,!
3hnpft u$ft nft2ftfu qtl' 4bnug nt1t1uAftL7 Srntuhtup gnro*,1 -*1,
hpQutVntplufug 4utrtututuF nh t.ry Il,1,p Anr1ft umt!bVf SrrtC
4-- ghphQ,lu JulbVy thnLlutl hhfq, hph uut,lhpit
nLqytrut thfuh +hqh gntguIun!, tu.1pg, tuulu Q1l,f,ft *nu_
{nn1uttu du[y 6,y, hpb nu71tlu6 Lhtul, ryL"th lft2hb ,Iunh
6-lt,E' +thtuh dun7 7-7t Unlbp1 ryhqh iuutuhiunft tugtu
nq1{ut lftfihpt ryhqpnul qthtuh JuLtr B-7, 4hu1l, {qn4[Ah
3-lFE'JuIg 9-g, ryhu1ft tQnqFh rththn lu*It'duIp 10,p,
l'+bqh t+nLtPh 4lrfef'duip 11-yt \L,sVl,tu um,{hVtu nLrUI-
4ut q1hIrh 6.bnBft ru,t1h Ih1bfr 4tp ntr1,rytp juIpt gh7hh4- LrQ,
ttnpq qhup JuIhpp npn2hgt 4ru[uy uttu2uplTtlnLI I lup-
lh1 4utufu[ufu hqutfu uQntl' 1 ulu nrLtQ C*2np4uQu'fu ntp 1u,Ipt

$|2brr[ru durrflr nrn2blE ruurnlbr[ 1]rurnrrffibrn\: Llunh-
fuu4upufuft M 1780 Alznu4pnuf (IZ-t,+ 4utp! 4p2ntp1n&) u1u_
pn&uQrtnLtl t qbp,l-ft*gft utunluLqltm nr Il:luufilrtl 0t , l]rr11rr,_
frnt. (1 495-1 552) crltnutn4pusftu> u2lutumnrftluft Fuf+,Iu-
tu n tp 

1 
n Lfu p ry n ftIt h y hfu lt g ( p u p ar| /, n,it uttfu l, u llfu 

Q 1 n rp ru g n,,
1621 P,)t U1"tnh,7 nptfutt [ fuutL qft2lip{u: duJg uuutT.Lplt
4ft mndfu bTntl nVn2hpL IrFd Ire, o*r,,, h,7* qu,fur, l*rurr1,,ritri),IlhfunpnfuutQufu ufugBnt! fuu1nuI h,l, Flriu,ullrlt ruunr1lrfu, ltutl
2u7du11ufu pnfuuQp q*rnh7n,!, Ir7ru,f, ,nut1ftu tt _prrlprj
+.hre1 "r-u1lt utugtuft IIht urth zLrh4h 4Lpthtu LyQn, *u*,1,,,1
(a",F), Ut+ +ht,plrS uututgtltut q"ytlrpy, grrgInLtupp rlV{ntf I

<lntuft*gnt1gh, 4F-' lnufuft gnLgtP'f,nluuphfut UlfunGhnL
UFh+uqp gnLghU qylnuf t -4t-L u,Iu'lu nt uiuuptlh 4t'-,
/,Lf'g *1,1 gntgf 1fu t1 unu2ftfu' uL2upJ 2p2utuf {pu gnrlg \mu
4l,2bp,!,u JuIpt

fip /,*1*u*utfunt,I *14 du[1ufuru\'tuL1,n'I al'2LV{u dutJp

npn2rlh1 t fuuL fu2{ut lilufuu\nrl' gnLlg t,,,,u1fu n2 [lru1fu
pup4tlufuntpyufu [h2 fu\,up,t47'l-d u'!+ l'1tufuru\1, u'1/t u1fu'

ny mhpunntrl Qu liu-nrQ L4*f , nplt lpu L2't.'ut [, np 1!'nnt-
IV QruutuynrI I; \upuullitn 'l,uyrTuryLutpt

I,n rtr [iu3fr L d ur Jur gn r,; { : Il' u,rt 1,7, u ryu J, rrtr, n uf t4 u 1 q tufu | n't]

t I4-trrt ryup!, uunquqfmu\utfu u*yp' oln"fu*gn'lgt3t thtu

Iuqurlupfg rlru*pruum,lutt fpup'{put 411'ut L pfu14utfunq

utnuf,gpf InLFIE ulmnrln4 uruTpby 2'u$Lpl' 2p2uLfuhp hf: '
npnfug rlpu \ufu 4VnLpyLf'fuLp nt put|uft'Inufupfubpt Unnpl'fu

Z1,t-tuh 2unutlfqg 110 n[ [t 6unu'lfltuhpnl w1fu pudutulurt

[,V 12 [uu[r, 1ntptugult21nryfu fy 4l'plllt'rt' 5-u\ufu [u'ul't

llllifuu,upmupffu [ut,ntl qp4ut hf' uIfu'ut"*Fh4f 
"tf*fug

4 r Sp Irfu fu Q u p tlut t | \ l:fu r1ufu 
'u 2p o ufu f 4 ru tl ut'4 u'n tu t fu ufu fu 2u -

t 2, h"4 &rptr-hfut fuhppL' hfhfnf+ olut\nuI' 4ut'f uunhqnu

[i1*i *lrrofu[, I]try uuturlyuQg uQ''!,nt[ | rlhQmhlphfllg ('irqul-
'pi-t 

7r*21rr1 L tuIutgntts!, uf*eh nuylnLpluIp 2u7'nttuu\-

lntI nlttu2L tun1hIpbpt
l:tr|tr"trrt Ztr1*fuh mputf uryft|p 63 [rf [t ltV* hqpg 1udufu'

4*t t 30 [uuft I'pufup gntlg hIt mutfttu lntufulr 'l'n'1f 1ut-

uuQp 4u2lut ophpn,!t brr"F+ 2trturfur (npuluqft[ 53 rf't)
ntfuf punufu\lnJtuAL \mprlutp lntutuft $nt1lt'iuutufu 2-f't

ZF1*fuhS \upry*pL 4uIup L 272u'hutL \mytlrutp, npp u'tmn'

Iumnpbfu gnqg t nu[ru ln,ufult 4utuulutmutuluuft 4"lh
mhuBpt U1u 2p2a.fug ntltft fuuL g"rghL' 1-ftu L 2-yry 2py"'fufuhpl,
gru-clutftinitefohf f gnLlg mutLnt 4uIupt

lnruf'ugorlgnrt nyn2{nd I lnufuft nt llphq-|1ft ufullntf'u-

1ffu t hnu{npntp1n&g, Inufu ft 1uttftuu1ruutto ulu utfu ('nqlt ryhu1'

pnLi t
lnrufi*gn49p QnryIfinpn2hp,t L ltIutuupl UphautQft rylty'

pft fupu 4ut\tunuQ nulqntplu'fp t1 Qnpn2lft <un{hpftt ntry'

3 I! u,l,pu,tuuh u h' u F. f&nL{ur&Ju'r&,

p1n&, i|, 1 ' b" 1964' fu Zaa-ra7t

r*878

2r,1 nun 1*4lt nnLP 1u,It uluwtl n,'

Ulii mEaLLbB, pL lutuV[,1nr[ fi61t7 F.!,4,,t1_.p q 4h7gt]b1, np pudu-ftbp{ unlhplt LpllupnLpluftgt 4nt.tuput 1I t, t*L,u6 uuttlhpf,'l;p'11u1tn*plnitg, 1ur{uuuV Il,Ll, ,,,n-,Lo*lg nfir& Iltuop Ltiut dutfLV!, pultu-ttltu (6), y:(x+12-x):6, nvmbqfs t1 y:iz, '

U1""11,u"{, tltpnfi21u1 Qubnty *,!p)q2u,u1L, 1l,nLu{.np,{u6 [ JJo ur2.-
lu u p4 u47 u 11 uL 1u 1fu nLpl uft 1 ul u p t

' Ul+ql'uf LlluTu4pntplnLb Qu1 ogfLullt t:Fu{u{.ttu1t,t (,lHttn!,t1,)
1852 1l4ut1utu1 1ufupnut (tt SZ0),
eo 83



,7r rp 
1 

n rL g, * 1 " lrt' pt, +[, Zh r 4- ]*,i 7, lr rui., r, g n 11 g n r! al, 2 L p,l,u
dutg QuVh1ft [ npn2hlfuult 4hnltluL 4!'f ry. ugt rptuntf h'tu 1n-

Vftryf:uQufu L llnryIltnpn2nrl (l"u2l ntr1t1nq! 4hu1ft lgtufult
qLnI)t hhfu-pnfunu! q|'nLi hfi nqr1utAlt'7. unuVQu h f'p-
un{bplr fir2ngn4 npn7nul }utif gt Uftu 1fu pL ftpu11ufu uph4uQ-
'ftu1ffu duIutuuQft rlbp u'3hpt 1uIuV 

"y 
h*p t oqtnlhl th-

mL1u1 \ufunful'g, Lnpuptuftf duIufuuQ u1r1 unrlhph g"rg-

'InJ'pp 4btug qthflh n1ntuh1ft luipt t'u|'f np lntufttug Uph4u-
qtg opuQutu hn I gtu+tunrt 314 duIn{ (48 rnqLn4), tu2*tu*-

Qnut I lnru'fuft u11 ,t'nqhpf qbqBn,tf 1nu'fuutgntlgP Ju'f*11tfu
gnLg[ndtgltfu qb*g t +nLtltulht utftpufu ufu4u[ 48 FnHh,
dFpufu lnuf'1, $nt1f 1uuu4fo t ("phpn{) au2{ut ftnpuyrtu-
tultg +Lui llruptufufgt

U1q ryunn,1nrpgrfufuhVp 4ufuqbgfunut hfu fuputfu' np 4ft2l,pp
Lu \uphft | oqnllhl uph4u\fuulttu duilugntlgfE (InLuLlt
pLuutlnpntp!u!tIp u!nutF\u1ft: 49ut un{hpnl), [ftuft Ph
u1h-p t dutIutuuQp ut{hyugfuh1 lhpnh2lutl Qutftnfuft 1ru[u-
Aufi, Qut nqryuQft o4nlh1 4hnlt1-7 ruqlntuuQltg.

Uuunnlurp-du.rrfurgnr;g&br.: U ft21: u rytu p ytfu 4 u 11u Qult
Shnu4VhynLI Qufu utuutrT-4ftnu\utfu-qhnryhqft u\ufu +"ftlrp-
fu hpft' uumpnrytpfu hplt putq'I uph4 ful1upu4yntp1nttufu hV l, Lf-
f *foSlrU oqntlLpt Qufunft'hbpt Utuufu*,!nytuqhu fu2{utt hfu, ny

tuumpnyupfuhpfu o4nu4nptrthl hfu fuutlt 412hplLu nt ghph\{tu
mLnlntp1nLfufuhpft, ltfu2u1hu L op{ru <lu'!p 6u*16gt fuulutnut-

Qn{t apptuuQ, Uunhfuurlupu'fuft Jfi 2180 Shnuqpntl uuffiltrt-

1upft o4tuntplutip pttlnty puryIupftl lun4hlttblth gu'nQnd
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+fi.t t f'*t' -fi ,I*ulrL' nl o+u,uq"pthp't runnpnyt'ipt
uum1b7ft o4tuntp1uIp npn2,!nLI t +hZhr4- dufp, UFh+*tr\'g

pruurlnVtluLt utnupQufuhyh un4b'pp nqryt' p1uIP t1' \ht'op-
tlu u1u1fu nt ghphQttu duIpt

Uf C t 4uuh117'tr+ rputpf 4ul1uQufu uunynyup (4nfu'!n''l

I F.lntpu\tufuP utunt1turyftnuyufunul), "rh,lh l:yhulrlt +iut-

+f 4- t I n u1qufu Q 1n Jt' 4 u i u u1 u n u u lu ufu p u dufu n uf'It h V n ttt

Iln,!np*p,up uump,lupfuhfh *t+ [ruug aqmuqnp6lhl t lnf
ulhu guIuBnut, u1fuqhu l1fuulu7fuugntp1ufu lh2' opltu du-

,Ip npn2l,p, fuulunuQnrlt 0puSnpr1ft ( U'fu'71f ut ) ulumInrp1ufu

pu,fuqupufunLi u1u4q*fu4n1'I t 9'Vl tYupf upupullufu utum-

Fnl-up' nfh 4tr* 11ufu tuuh 1u18u\utu qVntplnfitubpt hull

uumpnyupf bnLft QnryIf hFFrlr+ gunnp4nti 7tu4p(utt t n''L-

ryut!11nutu, of h 4f - Qutu lf wft 4u1Qu\utu 1vntpyfitohpt htu2-

ryh, oorlq-dft4, u1fuu1bu t1 4npft4"1t'u\ufu pudufunuffuh7fu nr
iU, tZ--q-fu luu L 1nt1,upufu4nLy hphp fuuy L2lut t
4u1\u\utu u1pnryh\tft munhpnt!' 9'(3), 2(6), P(9) L dF (12)t
lIfu\1ntfuuqtf ntqlntpluIP t1 rypr! ut I; rumnLlp Iuntugt
(lumfuhpft un{hp), npp tth\ ufu4utI lt.u uulugntgn'[ f, np

rugfu o4mru4np6lh1 [ un{hvft (y4,1*6 ituattuu2w$hpnll nf-
yngn4 op{u }urlI npn2hpt fuultumuQnrtt



6. E. TY,VIAI.I'{H

AEIIEHI,IE CYTOK FIA T]ACTH B APEBHELT LI
CPET,I]EBEKOBOI{ APMEI IHH

Pernn're

. B sacrogulefi pa6ore 6. E. TynaI{tIHa [pHBeAeHbI pe-
sy,'iuraru r{ccJreAoBaHuft rex pyxolucefi MareHa4apaua
AH Aplr. CCP, s Koropbrx orucblBalorctl MeroAbt u npo6u
ofipeAe,'IeHHfl BpeMeHH. llpnno4arcfi eAI{HHubI H3MepeHIItl
BPEMCHH, A TAKX<E TIX ACJICHUC HA qACTI.I.

Ha lrsorux crapuHHbrx xpaMax Aplteunu Ao cl{x' nop
c()-{paHHJlHcr, co,'IHeqHble qacbl. B pyxonucax Mareua4apa'
Ha HMeIOTCff MHOtOq[C,lleHI{bIe reKCTbI, B KoTopblx roBo-
pllrcfl o co,'rHeqHbrx qacax, ynorpe6"rnnrxfixcfl B pa3]Ible
BpeMeHa H Ha pa3Hr,rx unporax repplzropxrt Apueuun.

B AplreuHn B ocHoBHoM ynorpe6,rn,rucb BepTHKa,rrbHbIe

co,'IHeqHble qacbI, T. e. TaKLIe, rlr'iocKocTb uuQep6lara Koro-
pblx nepIIeHAI.IKy"rItpHa IId'IOCKOcT14 ropHsoHTa I'{ npOXoAI{T
qepe3 TorrKH BocroKa v. sana1\a. Taxne uacu (uHorue I{3
Hr{x coxpaHu,rucn) ycraHaB,'iHBa,'tHcb Ha Io)KHblx creHax
sAas.vtir.

Kax sa 3Trrx, raK Ir Ha cxeMax Apyrux qacoB, B ToM
qr"rcJle u s ra6,ruqax, BMecro 4z$p auaeAenu 6yrebl ap-
MflHcKoro a.u$aeura, Hg KoI{x [epBbte AeBflTb 6yxn o6osua-
r{-aloT eA[HHUbI, C,rIeAy]OUI[e AeBflTb-AeCflTKH II T. A.

Hyuepaunn un$ep6nara qacoB Har{ItHaercfl c y?pa x
npoAo,'r)KaeTcrr Ao BeqepHHX rlacoB-oT eAHHIiIIbI AO 12"
3ro o6r,gcHgercfl reM, qro e 4penHeft AprraenuH HarIaroM
cyroK crruraercfl yrpeHHufi paccBer.

Lnn nocrpoeHufl qacoBbtx .nltHufi ropH3oHTaJIbHbIx H

BepTuKad'tbHblx co,'tHer{HbIX r{acoB HeKoTopble apMgHcKHe aB-

Topbr npeAJratailv c"'reAyloullii, qt4cro teoMerpHqecxnfi ue-
TOA.

Bosri\ael4 BBaHMHo nepnenAl{KyJrflpHbre nprMbie AB rr CA
(ptc. 2) lt npriMoyro,rlHr*ft rpeyro,'lbHr]r OMN, ocrpufi
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yro,it r(or()l)()r'o [)aI]eH reorpaQuueci<oir urutpore Mecruocrl4
(tp). It.' ro'rr(rr N npooe,reu NK nepncrr,ruuiy.ltl)rro K rtlrto-
reliy:J(' .ir.() ncl)cceqeHLIs c npnnoit A[]. IIporrcAclr u3 ror{K}l
O' no.,ryorilryx{Hocrb paLHycoM O'l(- l(rp r{ pa3Ae.rtliM ee IIa
12 lrarrrrr,rx qacrefi. ToqNtr Ae,Ircru,r coc/(nluM c lreHrpo[,I
oKpyxrJocTI,I I'{ no,']yqellllblc l)illtlly(:l,l III)o/10./l)t{llM Ao IIe-
peceqeHr.rfl c Kacare"rlbrroii t )'/[' ( I I (]/[). []c.rrrt 3rrt rotIKrI
Kacare.rrbFloii cocjtnrrrrHl t' r'o,trioii, Trl Iro,'Ily(rrrM coorller-
crByrou{iic il a tt l) il r]./r c r r r r ir rr ir ('( ) r J l,r x .rt tt t tttii.

B rclpn:otrll./r r,rr,rx ('o,/r Ilcrurt)rx Ilacrrx il,Tocr{ocrb uuQep-
6.rurllr y('lru:ur.rnrrac'r'crr rol)u3olra.[bIIo H Jru+rltt AB npo'
x(),,1,il'r rro ililrrl)irrJ,rrcHIilo roIo-ceBep. B arou cJlyqae Han-

l)ir lJ,rrcnrrc crel))Klru 6yler ON, ec"ru r,'rocKocrb Tpeyto.rlbHI{-
Na 6yAcr fiepl]eHAHKyr'IflpHa K ropl.l3olira,rnsott IIJIocKocrll.

flongruo, tiro raKoe lrocrpoeHue Aaer rrpaBa,IIt'Hble HarI-
paBJreHHt{ qacoBbrx nuaufi.

L,nr nocrpoer-rut BepruKa,.'rbHbix co"rHeqHblx qacoB rpa-
Sux ropueoHTa,'ibHblx co"IIHerIHbIx qacoB [oABoAHTcq K lox-
noil crese 3r,aHr{q, nexa ON [poAoJ]Kaerct{ Ao flepeceqe-
HI{f co creHoli }r e sroiilorlne B TaKoM )Ke Ha[paBr'teHHIi
cranlilcrr crepx{eI{b. CoeArlHlts ocHoBaHHe crep}KHfl c roq-
I{ a M }I neprecerie FIH fl q acoB blx mtuufr B bIuenpLIBeAeHHOrO qep -

Texa co creHKorl, no,tytntM coorBercrByioulue qacoBble JIH-

IIAH BeprHKaJrbHbIX CO,'lHer{Hblx qacoB. fpasHr< BepTHKaJIb'
HL,IX CO,'IHCqIibIX I{ACOB NPIlBCACH UA PNC, 4.

B Hcroplta H3llecrHbr raK)Ke co"tHer{Hble r{acbl, Koropbl€
6rt.uu nocrpoeHbr Ha BocrorIHbTX H 3a[aAHbIX BeprHKa"rILHbIX
creHax xpal{oB. fpaSur raKnx qacoB npl{BeAeH ua puc. b.
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