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3AKOHH 3EEPEXEHHf
! ' 

a'"Pi'n"". -1. 
,f leranunrafi 'poarnng noeegiHxn cncreMr Mi

rin ga AonoMoroo piaHnnnF pyxy qacro 6yaae spo6nrn BaxKo

"6o-r"ritb 
HeMoxnt,, 'ao. Ane icHye MeTo.q, nxnil ig garanuxnx

n p r t q r n i t , l , t { o e r r i x a t o t u i e a a x o H i a H u t o t o n a ' A o 3 B o n R e
po:e'nsatn Ty x 3aAaLly (sxafirr,t craH cucreMh - KoopAhHary Ta

uargxicru - B 6ypu-nxr,rft MoMeHr vacy) anbrepHali:: i .y

cnoco6or-,1. Uefi MeroA nog'Rganrfi ie 3acrocyBaHHflM 3aKoHlB

sOepexexnn (33).
2, 33 .qapru aaranuxi BnacrnBocri pyxy 6ea posa'n3yBaHHR

piannxu pyiy i AeranbHol inQopr,/taqii npo po3Br4ToK npoqecia y

'iaci' 

"rHi 
33 e NaexaHiLli e nepuutuln3. B laarenaarnqHoMy Po3YMll

inrerpanar.ar piaxnxb pyxy.  -  - ! - - .^- .  ̂ .
4. Cepeg +Vt'irli, craHyJ lr-lo s6epiraorucn' nafi6inuu

BaxnrBy ponb rparorb eneprin, inanynuc t" Yoy,::.t iyttl::l^!li
Tpu BenhqMHH MaroTb Bax(J]HBy cninuxy anacTHaicTb aAhTt4BHOcTl:

IX sHa\ieHHF AnF CnCTeMn, RKa CKna.qaeTbCF i3 vaCtmX, gOpianrce

cyrr,l i  sHaveHb AnF xoxxoT is qacrHx'
' 

5. 33 MapTb AOCHTb rnrooxe cninsne noxo.qxeHHR'

nor'r arru ie $ynga rrreHTafibH k1 M H BnacTh BocTF M tl CrA r'l1erp i t't u acy

i npocropy: ognopigHicrro i isorponnicrrc'. 6 . ' 3 - 3 a i g n o c R r u c F A o t { H c n a H a f i 6 i n u r . r r $ y H g a u e H T a n b H H X

npnxqnnia Qiarrn, BoHh AaneKo BHXoARTb 3a tuexi I ' lexauixra i

f iBnfi$Tb ccSoto yHiaepcanuni garonn npHporqn'

7. f irr.rlo e xogi a6o e pe3ynbrari poeo'nsyBaHHF 3a'qaql

3'RcoByerbctl, tqo Rxnftcu npoLlec npornpirrru 3EKoHaM

a6"p"*"rHn, To 3pa3y x MoxHa crBepAxryBarh' uto qefi npoqec

,Ltio*nruffi i  ne Mae cexcy HaMararilcb fioro peanisyaarn

in"npt-"g, no6ygysalr'ai ' 'rxv 6l ' gsrr}H)'
g. 33 ne 3anexarb xi aig rpae*r6pi' i  ruarepianbHoro rina ni

"in 
*"parrepy girrcvrax crtl '  Ocraxne Ao3BonFe BhxophcroByBarn

3aKoHH s6epexetr4n naeiru toAi, xonn crnn 
11-t1 

nphpoAa He

Bh3HaqeHi lxanpnxnaA, y Sishl{ i  enun"eHrapHt4x vacrnHox) '

9. e ea,qaqi, e nxhx cHnH Tot{Ho aipoui i nxi r"roxyru 6yrr

po3B'R3aHi aa AonoMoroo piaHnHu pyxy'  Oopruanuno is aaxoHis

r l l  i
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2
o6epg5eHnn uinxoT-gogarxoeoi inQgpvauil orprr'aarr He MoxHa.
Ane Sarrrnvno 3acrocyBaHHR saxoHia s6epexeHHn qacro

Ao3Bonffe orpr4Maru pose'nlox 6inuu.r npocrt4M cnoco6or'4. Toray
npn po3B'noyeaxHi HoBHX 3a.qaq easarqah, cnig nprarphMyBarncb
HacrynHoro nopn.qxy: cnpo6yBarn 3acrocyaarn oArl+ 3a oAHr'lM
aiAnoeiAFri gaxoxl,t a6epexenxn i, t inuxut nepeKoHaBtrlt4cb, Llo
qboro HeAocTarHbo, nepexoAHTH Ao posa'nery 3a AonoMorop
pieHnxu pyxy,

10. egnnorc ri,r ipoto pyxy.B ycix fioro Sopnaax e eHeprin,
11. Po6ora -  u ipa nepegavi  enepr i ' f ,

'12,  3axox s6epexenHn 14exaHi. lHoT eHepri i '  (33E):  a
inepqiansni[t cucmeui eidniKy MexaHiuna enepein sauxuenoi'
cucmeMu qacmuHox, e axiil HeMae HenomeHu,ianauux cun,
s6epieaem---cn e npoqeci PYxY:

E : E r i n * U = c o n s t . ( 4 . 1 )

TaKy crcreMV xasheaxcru xoFlcepearnsHolo,
l-lpn pyci MT B KoHcepBarraaxil i aauxHexii l crcreui

e6epiraerucn noBHa [aexaHi,.lHa eHeprin, riHerh'{Ha ra
noresqianuna enepr iT B 3aranbHoMy BHnaAKy nph LlboMy
gn,tiHtotorucR. OgHax qi skliHh aig6yaarcrucn 3aBx(qH TaK, u-lo
nprapicr oAuie|3 HI4X B Tot{HocTigopiaHroe erpari iHt-tto|, ro$ro

LEr , ,  =  -LU ' (4 .2)

Frulo 3aMKHeHa CnCTeMa HeKOHCepBaTr ' ;eHa,  roSro e i i i lz  e

HengTeHqianuHi c4nn, ro uexaHiL{Ha eHeprin rarol gncnnarireHoT

cncTeM H 3MeHU.JyeTbCF:

E2- f i . :A : : ; , i , : ; ' <0
1g, 6inuu.t  rnn6oxe ocMhcneHHR 3aKOHy a6epexenHn

r,aexaHi.{HOT eHepriT npnBeno go $ynpaMeHTanbHoro B[cHoBKy

npo icnyeaHHfl  B nphpoAi yniaepcanbHoro 3aKoHy eoepexenHn

exepriT: enepeia nixonu He 3HUKae i ue 3'f lennembce' soHa

nuue nepemeoproc. mbcn is odnieT $opuu e inuy'
[1pn quor,, 'y nbxnrrn exeprii nprafi.unocb p03l"lJhphrH 3a

paxyHoK BBe.qeHHfl HOBHX iT $Opr'i l : xpina naexaxiq.no't exeprii ' , icHye

buefrin eneKTpoMarnirnoro nong, xiraiqna eHeprin, nAepHa rou-lo'

Taxru r{r4HOM, yXieepcanuHrf i  33E oxonnroe i  r i  s iaravHi

FBt4ula, xa nri 3aKoHt4 Huproxa He po3noBcp'qxryprbcn'
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1 4 . 3 3 M a l o r b n e p e B a r h i n e A o n i x u n o p i B H F H o i s
3acTocyBaHHFM piaHnnHn pyxy.

. 33 Ao3Bofiff loTb oTpt4MyBaTH Har,r6insur 3aranbHi

BHcHoBKh npo MeXaHivtti npoqec4, He AeTanisytot{14 iX.po3rnFA' FK

Lle pooHrbcF B piBHffHHFX pyxy;
. 33 He 3anexarb Bi.q rpaeKropil pyxy;
r 33 He 3anexarb BiA xapaKTepy chn, u1o Airorb B

chcreMi.  Finutu roro,  HaBiTb He 3HaPq!4 npupoAy chn, MoxHa

3acTocoByBarh 33;
,  .  33 nonairno cnpou- lye npoqec orpnMaHHn inSopuaqiT

npo MexaHiqHi  npoL{ecH nop iBHFHo 3  p iBHFHHFMh pyxy ,  nK i

noTpebypTb iHKOnI Aoct4Tb c](J]a.qHoro i rpueanoro po3B'F3r(y;
. ,Qo xegonixia (oco6nnBocrefi) 33 cnig eigHecrh roft

$arr, g1o'vacriu.t Bcboro 33 go:aonnloTb oTphMaTh insopruaqirc

npo cTaH cncreMh a xoHxpernrta MoMeHT qacy, HanphKnaA'

Bh3Haq4rfi g.JBt4At(icTb paKer4 a riFlqi iT ar,1aogy Ha op$iry a6o

BhcOry OCTaHHboT. PieHnxnn pyxy .qo3BonFe Bh3HaqhTn

KOOpAhHary, uJBtlAKiCrU a6o npLlcKopeHHff B 6yAb-nKnfi MoMeHT
qacy i a 6ygu-nxifi rovqi rpaoKropiT.

o 33 xisxoi '  ,qoAarKoBo' i  nopiannHo 3 piaxnxHnnan pyxy

irlSopuaqiT nPo PYX He Aarcrb.'  
15.  33 BHKoHylorbcR He AnH bygu'nxnx cucreM

MaTepianbHhx Tot{oK (r in) ,  a TinbKh Ann i3ot lboBaHhX (oaruxnexrX)

cHcTeM. Ane B AeRKhX BhnaAKax 33 'euxoFtyloTbcF i  gnn

He3aMKHeFiHX cl4creM Tin:
1 )AnnHe i3onboBano lc t , t c te r ' ny rMTqacToMoXHaBh3HaqrTH

neeHi  
.HanpRMKl4,  

B3AoBx Fl ( t4x pyx MoxHa.po3rnnAarhf f fK pyx

ieonuoeaHoi cl4creMh, xo\l€l a .qinouy c14creMa 3anhulaerbctl

Hei3onboBaHolo.  le  Tpbox 33 ABa noB'R3aHi  iS S6epexenHnt" l

BeKTOpHr.lX BennqrlH: qe 331 ra 33M1. Moxe cTaThCb' tI lO Cl4CTeMa

HeigOnUOaaHa,  ane SOeHiuJHi  CnnV ,q ipru nUu1e B neBHi lX

HanpnMax.  Togi  e ignoaiArvrru ar6opor"r  c t4cTeMh KOOprqhHaT

MOXHa AOCFTTH TOrO, U{O OAHa a6o gei npoexqi ' f  soai ' t iuJHix ci ln

n e p e T B o p t o t o T b c F B H y n b . T o A i H e i s o n b o B a H a c H c T e M a x a 6 y a a e
B3AoBXt. { l , lxHanpFN, l ieenacrheocref i igonuoeaFtoTcncre l r / |n .

TaxnM r{t4HOM, ,qnR "' .{acTKoBo i3onboBaHo'i" cl4cTeMh MoxHa

3anncarn 331 ra 33M1.
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2) e BfinaAK!4, Kofih cl4cre-Ma MT HeisonboBaHa' Ha Hei

,qiroru soaFliLuFli cv1nn, ane qi cunH KoMneHcytorb ce6e noauicrrc

a6o  asgoBx  AeFKhx  HanpFMx ie  ( vac rxoeo) '  ! e  npnsaoAhrb  Ao

T o r o u ] o , q o r a x o T H e i s o n u o a a n o . f c r c r e M h M o X H a 3 a c T o c y B a T h
33,

16.  3axc lH e6epexeHnn uexax iqno ' f  e repr i ' [  B i lKoHyerbcn

He .arrG;]  g iH He BhKoHysrbcF Anf i  He3ar '4KlreHhx

H e K o H c e p B a T h B H H X c H c T e M M T . l . l p r a r n a A o M H e B h K o H a H H H 3 a K o H y
a6epexennn uexaniqnoT enepr i ' i  e xenpyxnni  yAap'  B FKoMy

qacThHa MeXaHlL{HoT eHepriT nepexoAl4Tb B rennoay (arryrpiu:nro)

eHepri to,I  l l v l

33E slaxoLrverucn aae)KAYl:,: ..""i.,i:i]:' : :i:il:lli :
"ro" 

,qinax si lraxn, a i l f?,.r i l : , , :
noBcFKAeHHoMy xnrr i  nroAt4H14, y Bceceir i '  Cyvact i rvr ,11y.-u '

Hea igor rn i  Qar r ra  HeBhKoHaHHR 3aKoHy:6epexeHHn eHepr l l '

l -nr6oxe ocMrcnloBaHHfl  L{boro nhTaHHF nphBeno 
-  l :

QyHAarraeHranbHoro Br4c:oBlry _ nqo^ !t:.Y?':,::.,.t,,ff |jo#eDexeHHF eHeP- l i ' l ' :  eHePr ln  HIK

H t e

H C  3 H h T b C F .  B O H x e  T l n b K h E X O A t 4 T H

14 B lFlLu o6uiHoa414P5-14125

oxperui arar MareoiT'v l l  E , y l l - { v l  l v r q  r v v r r '

ffi;pc"*tni 3aKoH sse.pexeHHn "iti::l::5:.1"1'
$isr,lvxi FBHu-la, na nxi 3aKoHH HsroloLa ::.p"""1"i:"iY:;t.?
T"i,v Jir ;;;&; 6vrr,', AoBeAe H h 1 i1 .:i'^ ::::-:?^i i'"'#: :
ffiH;;;rl"'' * .u r"rbcri n H ra ra 1" 13': iy : :.:j:: "T: 

o ,o oA H e 3
ffi'dffi;' r", po*,* y3a ran bH lofoq h x gocn ign n x g a xri e'
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,.t, ii
! , i 1  ' l



rZ . i  5-
QA/}<O H abeD eA<<)4H s, in Y4'\ 5&!-

)^ - .  I  I  I -

3s t' " 4

t, 1

PitkeuH& (rr"^-l** f 
-n") 

?1"7 
cr^T

d F = > i = o
0\1V

df,= o ot.o it 
= cr*k.

= O , Totro yr a, CHT,

+
t\r=^x
.+l

P )

I

s) &^o/  - r  '  _ , . . {  *  & )  _ ,h  &)  =Fe)F =  ZF t ' J  *  E  FL ' " '=  |FL ' - '' L

Q27"at
L

* co"tlt

+ **&

4)

d,; F k)
f f i e r

i&),Lrt,"w F
i  -  i  ' - - q  / l

u dt= Q + 7= c+"'d
. l r
y'--.1---." "''' 't I

3 eq 6e.k.eras .x I
ffi" ipaeo(oao r l ^ u ee-p-Lt . 1n,n

4o6U . caa : O : 33 in'n' &t+x'^*c7 e-Tzc's 9'r

i q,/^) | tp*t o La'od' u-/' ix-LrlL<

2, - t ryo. ; t^ '  lynt 'o laxq cudet '  4- - 
"' 

frcl # o aagaaa ke iy^eo(oLo ,.
ftaA#l/A ).n*n7nt c- H e- *f;;^ 

cTZ r'J ' A'n t

2ney'za-en i 'f"^6 'uo of* I-uoLtt"rpiL '
'  { t  t?  - ''  \ r y=  0  +  / "= .o * *&,

\oza . ,  / i l  Jo  J
- 0 6"'  ' , ,  *  

l i  ,  ---r i ."  
f f i :  {-o )  pl

l"+ ''"-r{; f

Tb



h KoK afur ! : : ,  a  ? lot , ;  t '
,,qsrcEilj&- r,-xt  ' f f i  @=f, ' . .

d"t  
-  tx

\ .

6
i

I

1

l l
t )

({") = r'l {h

( ' ) *  0 ) '

t- Jx
.l* E xz
T', lntr ' l  -  r  -
J ' 1  t  t  / - . ) t "
&, Xr

3
L
/r

Lf  "n ' ldt t  z  I

d(ry) =
F, .0* =

f- 'J,r *
Xz= lr,

lx

l x = A  G )2'

t{F-Tl
-dl t z

lnU xz
2,

3r.lno ris. au. llT dq 7a.c- ii ' ne4ettiu4e++t I

:t* ft*" 
ar,;.ok.uu0s,* 

J"f!l-r |z,"s"r; ,
3rca W ,\n*1 

YF{leTac9' 
er}"'tc(o.

3 d Uj* | t{,^.4 KrK . €+(. g,'ircr' &a, i'*o
7* " 

l, = Ki *u, uu. v,e- 1&pha€r6 
qr 

1 J x,4o F 4 o

Y""*' F* =o s (,) , 6F* = **+** ,f= "o*t



f

t P 
'u) 

o'or' c'|r''r.
, , C F ' 't f t
,[o!**axtt8 

tt 
* E Sttunn\ T^ 

t

Q-'I4a.wl9,tto't^ UlL1 '  \  /  ,

?"S*.i b**ae 'c'oJ't:'u* ctur'\' 1b1ef
' * t ;u1e*n$f  oV '  ' 4 '

|  - i ' '  { = l F l ' 3 ' c o s o l
- ,  

. *

-i

, J T
oft

d/r
olrt

F o *

F f " F = #
3 r F  + h e )

F  - .  
t '

-t
t r .

l { + J t
t -

j  ikrez '1u1 euo
t I J

J{T 6

t f
d,rcreYn

\^
tlA 

I

Y"^;,:i-
I P"ar ?.tt.t*t *f^ *tr*%rutd Jl'141,;&t

I r<ir-t,e+t1naT ,rr 'tei '  uT" ' '  
_*l].nfoi\

A '= 
nad-? - . l - t"- '

,fu** F = o t h i- = ov+t =+' ,,,tr='*"*
f= r,,,** F- '**

't
I



x .4 i ' . '' l /O-tZ*t^"Aa^'L61.2 
/.,;a7'.., '-,1, l- l (.\

. ^

TfoT?/u+;a ag u) = Ko H ce[\ ( o:"'( xi ( utvntt )

/G\, , 
I

QtL*.a^t"r*r'" llc: f ry flc *^ c1r--r;"+r-+<trho
n

y^* 2-.*a To'ur<e ll.t^ HE i

-z,a.t 
e-* ua| &iq til J.;<l v:r.+(-

D d ) '

T]*"r-1 B. c't'^t ' cztLLt +g"Ar^'"n"'',

A Tl;,,rt"l kaa.oS. u'Lr c^ri Tzf r:* '

€ *g,r*Aut nc : p*s'or' tlc Satc*61 tfasKq
't)X 

forn:o,&' 
,* 

K:;,4tA", roz*lr i

t ^ J

Jr t u43t{t(.ii. {:

L2

t{'3 yarcal,tst U") [.oarary ,u,"t"'sirf f,- . d  ' - t l  I  u
L, . r -) - t9 r t4 '  4 , ,  =  J F . d L . ,  f r , ^ =

, t t z
LT

n - + : r

\  r  a t
J

L Z

,{

, l  oA= l  I'  
L r  L z

L
rt ^{ ut

z )  I  F ' A t  :
/  t  ( L t )

: l

I
l ,

l,l(noru i*t"1^1L'a,,,.r 
ibxi 

.

= O

q z t' l r f

l ; , r t  =+ J + .J'z 
1tr1 t (tr) 4rr)

= p

f , f , L = o

c+zl)orco( *ul

t uru4* tt'o ba,t+KuLtt
Cn** e k*cef0-J"^L";- *,t..9.1o-t{o L

6u"^f1 t:, f osos^ na \f .^^a fu*v.*I
terl I Xq qp(trb ktpl. *.1n ^ 

/ . \d ' ',An^n?a 
*,*, c'^)* ( WL )-

Ue qarurtorl. T'is.ux.u Uq h1*^u; iX i-'<'t''tt,

,n* g?t*l*, ; 
\n"9^J ..* 

ul"^l , 'lta-
Lf 4"1,-11. -n1o ta.i rl,ra., (2f % 

'iX 
4.Lt,) ,' 

l$i*to.r, \e - earA^ 4a4;i^'*;','
Jl"X a^ a{z.x- r u+o

u",c # [1t
n(  = )qL

,l'i\
i i r

l"it
'.i ;' '  

f ,



, ,

r lrtf , = - f f i  t t o *
t1= c"-.u{ , t= oo*d:

/ -  n ?
dx ?x '

Fa q.L e \eAH * . '  ,
i:; r! , r, ,ru e u{oo:'asu'"^ '*^ c''te t F

ie,.le to,*a gX",'.i En k,Z:!.) (.*t, n-oya) ,

T 1afto,.tr,o'toto 
O*' 

! 
nnae<'+"\' *v**a 7u't''c'axa ""r* !  

W't  Ftr=-Wi F*=-# 0
? a - , . i  :  d A = p . " t T  = ( x J Q " u F J , d ( , r f z d ( " ?  =  

, ,  , .
, = F*'/x + F:'dY * F* t{z'= //:Jl

=-h lv - W',r) W./* = - JE, (t)
So ro *, ;rfl *tr,l* ^'J*'i!., l, ) i '

A' '  - (E^ ' -e^ ' )  ( ' )" ' z i t
p.5';^ c,u-A X i*r.*"mo1,*"a rr'o'*i tr^!^ {"i

tnx.rr,alro."lr',' ,Z xir.geA.i' ,ori 
T"*""tr'ti 

i re- 
'

qat>*t tT\  Lq 
. t " i  

6ae,tJ1r,1,-a--[o,*" tt,l , 
-t: 

ry -# - -r*r
mDr" 

'rnd11r" 
/- E ' /n ,

z  
- T  = - ( € n " - E n 1  ) / _ l ^ : _ * : r . : * ;

' 
. ox4t i '\ //T- 4' u*'ti

/lOT4.,1t+1 h lb 4 9.. 
d

h' uAg, eH , ,+('A

ry't E^, -- ,'!-'l;'tErr/f:.ffi7 frtr:= t E", = ry f Ear/ ulac
'Zr '' /

W;,1'*/effiffi*'":
?;"1""- b -;"*,' *'ffitt
!0,1.r 

' 
fietra'Stc\eta\' ctzctc'vtt | "

(E* .+Eaz)- (e" r  +Eu)  = 45"4" 'c l t /L

\ -
tr: Het-1,l \.v. H I rcnaot Hz Ettrl'e4 e i t<< 3/a4 ase.rk'\ '

a vl,r-ta... lz4u:Lul ***L 5 *"tdi' o1t','"'o L-n

L ;*,ty 
u

t l. U

.+L I'
l l * y r a f a  n ,  W k t t 4 4 t

. ( , ,  , l  , , ' i  -0 X u e ,  5 * u u ^
(Ac:aup, kaxr'e t{4
/ , l, ,ilr*-fr 'r-ktr ft-*i '
$.It' 

xua x



l a ,

34',v,r,x
' ' ,1 f
d t r  n

F n  = - W

i nP re'n

- Ej*o

t

l e  j e

in =-Yr, \'i1tr  I

r -  = - W  l " t
. 4

-+ e .1 = F -l(u,rro c*tatxu nla *1#i*'

F , . T  * F q ' i  + r r t  ^ ,  , * * , ^ d Y 'l I ' '  I  t ^ ' n a L \ l * - c r u g ' + i  - - - : ; '  
t v T * l  

I  - ^ l

'  -r 
+ t; i 

= F i(u'rro c'K'tatxu '\rer

F'T *Ff i
sn qo ettA^ ^3& :X:i - - ̂ )r" 

-r, 
^'Y*ifl t

: t t f t :  
jn::6 1 /: _Het.,)

E=: q.ol En- -- Y.fu' 'Y -
,L[ : *l-*:.*" '" '*-- q 1 tt)

3a,*1,o,*" i  
c - ' ' to l tu  " " '  "n t . t ,L .RLJ, .oTLc-s.  

#  f i lu"
i  * -  

L u * o * Z * n u  t  | t 5 x u r

r .\ ?'{ - pq rr)a.r. e*fal*{lt 4d'-- ' 
_ I 6ail ''  l )  ) )  -  

T l ' -  J , L -  - r  . {  * e
' 

Ita.ti** &t+t'u' - -+. dL -- F ? F"= o ba*KY
I  o rf : i :  ! 'K ' i=*o^t ,  &--F 

? F"=o ba*KA
.Uz tRH.

z \  } b - j } "  ' q  i t t  - f r  *  f r = c, @  L = - , S / ' n E = f i  
* - f r = o  - u - L r A e u a

@ i ro ' * t * ' ca ' r i ' F  ' : *n ; , r  
^ , ,

A . -  o2 ctnlt*{e7*r-6. 7ubc,  T  
t2

kux ) 
c//cre't-t '

to 
o K R e H'<*x (i 5" t''' /" -

')

l i  '

!A

' . l i . i '

' .  { l  r r '
{ '
, '  ' 1  '



1 l

? , .
r y W  " ' j i ' ,  r ,  . -
g 3 t te iN1 iu^ '  T 'eYau"t-< b 

;*rfl" *t"ic-

fte Ur4t oolo-f*1 . (^

t , $ ;*a16;! 5l''ntrnu-'n" "l oA*F'
'Xtt-rcSn ZWt4

1 F - - T F , : + ' : ; r t i ; \ r n
\" + Fr 

t '{ = €-\2+ 
n** i ju:.ct.? - r l  

- d  \ 4 / -  N  t  J', 
l=., 

\ 
So art- 

.vt_. cJl.s

Et4o, !1t^'t*,-Yt:\ Y E";6o*9u-,"

Ll,h l*" a-,Poieue*" tt+ocxal4 :

,'! n;;J'I f'^t' l'^L"'-A{-* 1- ['t \rona< you
'  x , , f^1* ' r"^^.* iJ t* ;* :4?*1;  ct tT nn 64-

E ,ao*un b A 
$o* ,*L- i**' s'tco'' o8mt*-

, 
*ffi 'I.-l e4cXc'*<e' rto Ka"vt ool *Fo

3, AL 
-14 

;;;; L,Febq-pgr..,rui.,^,' 
I'3?, ?-r, p'i ara'{ u'i*) , o i'i'' 4a7*'

r+|6 t',ry Hc * HstAL'e'

" [:';{ r*' W ffiffi T,,::'**.
,?==f;|r,= {':tbf'l zi(Q = /'.'' * - ,

{{l''

$
' ' , i  

t

:
, '

li

tr.tI



i. 
-?uoer,-t gnvi' 

l7y p
z , P i Q"-s wr't-{';'i Nl e#1 e-f sts tz-o

i :  P%" *Tf t lrtbt*6e*'/*"-.v, '

z, R Pv.'ex,' i  Vtl '  '

s. B'e<To f Ka ?i"T1o 
^ ^f>V aeta-' Ttft '

4-.por.^o6 a;rlx r"i!*rfi ;ft-
5. Ct o€;uL<xPrc{ t'tt':rPorci{'

g  .  YotanTox -  e1e esT '

I . lte"+'t+'nrc''i {t Lf

{  .  f l  oz i iKquq q r i  Gu"gt1<-cn*uJ"

T,eTo 
ru ' (  .

3 ;r**€J,tK 9 -sr,t r.cl.l . € oq e uo;nn 1o

;g"ffi*o-) rt 9xr. 4i a|'A drellq
d .  C^ ' l koe t .o  * t c r , i f  

"6 " ,  
, f  oevo lV  rq

1p oFrr.o*r ( iguo ctt-o ; t tc ' t&+o r 
l lu 

-

.r);^^n 1 2 oq ,€ iQ,n, V 
r'' ' 'orb q' !t.6 "o

,t to. .C.o Tt *u -t.z- \ f o "'Lr 41ve-L1

.*o*7*  4n1"1rre l . , .  ' ^ t " { t  e<3tc61.o-

*jo t^ rt'-r r
I

lS.tt e €+ce -*o 2i8 ,
1__-.!l_r>

#';Eo ff c.l iu1 -t crA,

S.rq'tru. gO 
ffreQ.F.j,..2 ffi?p-,ql 

-'i?=- '\f'
t>

- r  r ^ t  /
r-Sx t 

'.

r t . .  
- -  - , \  

_ r { .
. ) l

, l f

, i i

7 L

r 7

V/.. lv*Ct q

ti', te s

/n\ 
2

j,
t  \  / ' . :
I  t - ! i-.,_s\

,  , l f

, .  " ; i



,/3,

7, teqeurft*^apretd
a(penaW

.1 ,

vfaP

h =
frne I = o

'i 
^ rut '1-act14

/Tr'11131,9

-f

E,
e1q Cta.K 6.-7z-

(R+L) .h 'n  g  = f ,

8 . R + z  +

0 . +  p - r = 0 (ot'fr'J, ' 
"'tJt  f  A t

u ^ 0 * l
fir
I t' 
{,, "f 

* 0
(aE" g' = oJ 

/7^f 
i% t rnto{* ,.

(us F =-* + P!-' 
"

I 4rr1 t #, r 
ffi, Er = F*" + E*!' fts on/')

LQ) rt = rt'n F' ss t*n7.,.,1LV/  l t  =  f , '  +  P . '  . . ,3 t  ! * *T . r . f
"  ' l  I  

-  - /  
( z ) + ( )  

D , i  
' / t  

? t , r 2  * , / z?' ) ',,y', '= 
./,-ir ' + h, = (ii,r;it."+ 

t'- t
#=d-$ ' r t ' )  t  ? ! '+#  i r * )= t l r , r ^ ./ n '  - F '  t u r  '  h r , ' k n "  t  F ,  z \ m " l

2,')Y P, *" G
tvt t+ (Y}LI P,'' t

@

'2

2m,

n  l -

12- 
-

_ 2rnz p, e*+ 0
tr lalf iz '



Jtdfr,n/"^ L"'*tW
t

44

frono t' P,; tvlt; nz;
6'  n ,  .+ l

3 uoirq ! pt ) Pr id;

"pnir lnt,rtsoTq
l ' . 1  0  td -Y;_

* l

P,r

W 
/'Xr""taHH*'

T':2i7 m;*tr;/ft';T#
Wc 4:" , " 

PeKt I ' tL{twlq 
"-' 

O n^. :_-,I l-* '""8 ) r r-
! e -^f fT;t'*<"< 

frxu'*u 
t L4n" zo*qll

t*1ro,*^ v ' 
l6;f uJ.!u^zt*+t''\ € 

-gT* 
?"f''

y,rr*& tu yrotT, r", i 
fl = o'zc h'm 

ffo - t-g6 (,**,r"*

/1(a*e,t*'<nnJ o;*{"^^*t ft' ' @^ 
ft"f

( I,*, : e,224 , /t/ '  
e' ?8)

\L, 'l2g

a)

*)

//o,[ *t
Crfuro6

,' ll:\
,'i

'ri
I

t,Wr*o g r'ol ry^[@,pr),,4,{ huo 6:;"'","figrfJ)o *'o* f*T^Gtr"'' -hW,;iTW
,, t;i"rq",ry[,f;{i,ryf#; :tffff ,;tr ;y^trffi ,-*/ r:' 
llh1t ̂{: t!;#ffi 

' r: = -M ? f f:7;'1 I :'1
6. 3 ler"rey,n' ro,o*' 

af *ta''tt't: f'" fi ' ryo 
j'o"



td-

s ;
l l '  -  

-

3

t
elf,, . la
E I E

- , ,
S

c\,

r3

sl€
t l

c {  l c l
al  E

ri\-uI

. " ]
To-

td

. ^ ,
UJ

cl- tl
J l  _  ^ l
d. rLr

fk
\-
r l

r t {

.JIEsli
\ a

tcE,
td

(tl

r$

srs_r-rh
s  s t s
Hs { -i,
T 3 ;g
' l
A-

e\l
l f- A

E>-

- e t

t6-

a

o--

s _
T q
B n

r$
. , [  - - ^

s5 ils- t l €+
t l _ r . l -

>$ qi

d

- \
C't

(a-

* l - -
E l r
-t
et

k

ol
-8,

f

td,r-a, tF ir
f t  n

>S "o.l

s
r l

E

nl

E
\
\

g

N

s
, l

s

_ l
A  ^ q  l ^ :

v  \ t  \ t -

\  j x l
-  f v

/ \ r r o

el$ \Nls

N

-s

€

. o

d
r S

srls'
T ILs.lE.

l l
B
-a

q-
s3
S!-'
f'e
F
\
>t

S/

.l -
Els

I t

T
I+

s '
cn

,,l"S fcf

V
l ^ J

" lEE lJ -* l E

GJ

=

I
E

; i

,l

ii
ii
ii
it
li
il
il
il
$t,
it
l i

rlr



. t /
l Q t

t ) :

fu 
":, 

:S ft*,,.u<aorcr -ut-atf *e . Feaiera(xud f !.se'.

)' 
,r., - z) t,aco. 5.t-'1to?Yaa) 'o f 7* 

/zta'Q4 a44<4

Ti"t* 
-S) 

fo54i'pxc-ttA 6unol** la'L(e/ru< -'

* (t) , F(t,) , V fil + (n - o? ) 
'(7* ir) ll* .-am

(pi'^ ̂7 ,.. e i-, ,.,!i.,-,-l^Erir&-,1 !:''rL
yt^^'^.u ga '# d+' . hp' Wtr"^i 

' Xi; e 0'%
t 3 an"i g€,gukeuue ttnr! 

n7 = ?. lt (,)
(f * d^J(d-* d#) + d\ o* 'tr',*,

| - .to-ott. t4t*a- 
'L.^* 

pLu.tu.r^-r"Sd yt^xt' l1c P*,*7

ytt , 'Jl: + d,Y'I f ;W +Jm-'J--f{ ::  F'J't '  v

*  He* r tq  6 , .LLa / rn .  J t
J .

r,(Ac a. ,,"# aa.etzLt (gyZfV 4' A":) ' 
1/nn.- 

- J^ .,
- Ll*f; . 

ubtu, cul ."d = faLtr , f,---u^t' ' &"'ri--..u,-,ij

4 U 4 - Y W * : ,  , \
m' d'F = i' o{^ + F' Jt L')

'  l M ' r e _ = y ' E * ' )  ( 3 )
P ; L 

" 
.h t+t1 ,e JJ ''"+tft* -t^'

, 4

Y*Pr*

Q t t  p u . , t t l t <  F = o  +  l u '

9 o) o ^ s lt *o tt*l k.^ S"f', i
n, t  d u

4 [  = -  L  n
olm tu ,b&+w

, t f  = i ' / ^  ( o )
n , / t l -  =  -  ( . t ' / *

u= 
"o^-* r h

'n

d L  = n , r f u  * F
d,fr vL dt

i' # ?.*,,r,*e"-
I Hr,"-t"k"*&'D I a*a'
l u +

\  '"# + # 'F
t

&c*-  ( *uo

+ l
r I - l = l -- Jh @



^  r  
'  

I  t t  I

t d ' - f  : - \ ! . d , m  t c
)  

' -  
)  r 4  -  f

" ;= - , / ' .% 
mo +(  + ,  L  =  u ' -W"

, 1 7
t t t

T
= ( L

US,-"f Fl6 cail: 'ra'

T'o

, 1 " = o j  t I = g * * / t r ' u = g +
s/, (,lq of,o m = +f

f i $ . 2 :  t \ = o ,  r l - = g r ' < f c ;  u = 4 e u ' / c

W / e2 r,+ yn = +t

171 .= rvl" L
.1'r-, I

. l lhz , "4r-aq 1 '---t---'d-

ft"lo = Q--
m

- 1 .

A-;1r^-f lla' aA-'1'brlLlt'aN -

I

f n  x  U "
4 o o

'  
oo"-a.,YA - ,, l@lt'4cq

" I C (  =  3 +  S  * . * f c
4"^* f*otu< 

!

3 14a'x-1t'a'4'*\ 
9'e 

t
k,t 

'^4* 
t"'D@f kex*t

U

iir, n

,;.



t r -

/-

r'
t + -

.3 ac"ro Sopu t a./c,o u) ( *e-g rc"9

$ekr, lTa4, / 141 /

a!
e l(/

,o'o'o) = *^/ (1)

, 7 1
( qz.u.f^cr-,rutzJ + M = o

' t .

C*(^t*Z
c .  / { l

4ntY*fv"
c -  { l l

t .
eon  gV

z
U r  - . n . . , ( - '
T * T r r

:  u&'*

--{

U

\

, m-.1- -
q

7
' t-

-l -l '-q

ff : Af + LL

f f  -  (otr '^ 'Lwt 
4

f" - 4f,*/ \a-'+tz^

=  U z

Lr;' = 
f 

Ot

(r)

" * t 
Qta,''=

,1. n zz

(z) - (r) : t r t f p t - r r r ^ M  + t ^ = f =
\ 
-T 

f,  [  4 2^L't
iffi,1l ulzS

't
I

ftaf+ttq. (_t{

f,n^u fT. ,ff *:**: I t,*f
(7*rTr 

- ei)n.,f/o f it<;r*/ ,'

H"{zl u k \  - -
' \  

)

,H:-E-i?
U,O + (,t, (rc)

L
,!t": F:3- -

r \ L  )  o

a\ E-o Q,Ll-o-{ ,e l \ '  ,uq,
. J  t

I rci'. &r^5"*we4a 
', ;Yrc*X*n

u'(')

, .  |  |  ,  t t WlAt ("r.1 =-tr ,L
t Zur(") =fu,

-, P?,x. .-
iPld i H'tTHtt*t, T!1q e'&i
ffi2 r;r-t*, [",#W

I {'*'\'


