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I. PAMA'IA PHM XIICO E]IA III.

Xy!,quar paMer xrco6rauAa Aacrra6M ualrnap 6yr{u! MyMMs.
L PaMasx uaMon Ba ryasralaas 6yraarraE rcMapra xrco6naeTaEra,

OepMaHr eracljjl( ua(,1 FmprmE (,qeqropMaqfir). sneMeHrnapra xocrr
6ynaar.aH xrco6& rycnalH! as!$au.a ralcrp dlcarManlu. IIIylru. ycy!,
6y nuapra xrco6nadrrasaa oepMalr r.q,qa MycraxKaM 6nKnpn,irn rcma
3neMenrje6 (a6yr runca( xaM 6ynaar.

t , ,=6

2. QelMara ralcup Mnait.au enMa bnapra paMasx xrco6nailr.aqla.
drepNaHr 3racrq( leoopMaqlrcu 3neMemnap.qa xoclrr 6yna.qme xrco6ntr
ryqH! atsr4qaurm ralcup (ypcarxlrr MyMMs. nexrF, nasFapacrMoq OepMasr
6nTia rurr 3reMem ae6 ru6yr ('nffi olnur MyM(xn. 3(BrBaqesr OelMaHt
lEepqtt MoMerr! \yiirra.! dropMyra op&i, atsn('asaa!.

6y e!!a; A"" A", QepMaH! rena Bd nacrnr rorcraraprHr ro3acr;
ZL, Z, - roFaraplr Nrap(s orupnrrrraH OepMaHr'r Henrpa,r y(lrmqa

6Yrmts Maco{ a;
p - {epMa rcra.r uaKnrrr y3.apru! Ba o3acus! y3ysnrr! 6ynlqa

F.aprunE 36r!6opra onaarraH (o3oouqreHr.

td=0," 2i  + A", , .z; ,)  t ( 1 )

= 1
8
I
l 0

Mypa((a6 paMaiap!! xrco6naermxaa yrapHtr 6!p-6rp!.a ra6cupu yHqa
Mma6ynMaca uoxlaa paNrdapra 6ynr6 66oprru vyr,{( H.

XtcobnaivrmHAa tap 6!rra raurRr ralcrp 3raerrats rc( )aryH I(}p]{rnu
3ra!!.as ycynraplaH rane! oopMyna, .paor( es

,GABdrapAaH Oon.quasru NryM(!!.
Pda.a ra6crp 3radrmH roxnapsr xap 6qpma aqoxrft xnco6nau no3ur!

6ypaMa3neMemlla \ocm 6yml!.a! xrco6un rycs! aEnr(nau yqyH (epak.



2 Kjadanaaz pawaau dounui t ttt'bcup ?matuzat nKKa
\aco6u

PaMarr 6y ro(m xuco6naDra rena ryrysq! airaMrr 6)p.rarr HoMalnyNr
Ae6 x[co6naualr Ba (asosr( reH.raMaclsr rFnnarr.

M . a + M ? = o  ( 2 )

6)  ep ia .  ; ; -  \d ,  !a  peax rs  noNer  apFuqr  n / 'hd! /c /  parar 'n  .end
I(!c\',l 6xp 6upnrkKa crnx!6 ainaEraEAa;

Mr - xaMMa iua ryplnaerraH pealr rena \rcM Aa, rauxn ruapaas
MaBxy! 6y,a$.au MoNresrrapHrEr i!.!El'icu. (2) - resrndra.qa paMaM rena
\tcMrstrlr c!nxru!{ EoMaGnyM Ae6 onr!.as. CrMMelprk paMa yqyH rena
\tcM, rau(t roKnap ra6c!p!,qa 6up xM clrknnAr, IO^oprAaM reH.raNjaHn
eqrD yqyH, 6rplsq!!aq, paMaE aena (lcNrr 6rp 6rpnrna crnxro ainaHmsra,
3neMeErrapsla xocun 6ynaAx.afl 3ryBqrl MoireHarap ronrraAr. li((lsqrAaH
yua ryryraa rau(, buapraH xocm 6)tna!!.aH 3ryscr MoMesrnap
xtco6nadaru Ba (,iNnrrap! re!.raMa.a (ytunu6 anrastrn 6ypqar! ronqnalq.
OepMarr rarEq McMrr 6up 6,{pnuK(a aiinasca, yqla yrira kecnMra l(ytr.lAarr
peakrxB MoMelr xocm 6ym!r.

M:  =2Et  t t  L  =2.5Err t130 ( t )
ycryssrs. rena \rcNr! q=lra cnjrxu6 anraH.atsAa, yHAa xocrn 6tnaaaraB

peamrB MoMesrsr r(yt!!a.r QopMyraaas rotruu MyMME;

r :  /  _  
"  - i . 5 . J d  , . =  

u i  / ,  .  t 4 )"  h  14.8
ycryEsqHr nacrM \ucMraa.r NroMeHrsr scal

M  ^ , " r  0 . o _ -  " .  1 .  , . u j . 5 f / ,  t 5 /'  h  14.8
6y e!aa; KA Ba (B a6comor 6uKrpr!( (o34ror.rllneHrnap!, 6ynaps,

qiMartr r{yiitlam napaMerpnap 6inrca xaaBanAan onrsal!:
I  '  

" , r *=  
,  

" , " 0  o r t '  ' = , , :  
*  

. '

I FalB€i

KT 0,2
0,284
0,1

0.664
0,5934
0.580

K^ 0,2

0,1

0,600
0,6731
0,687



Vura 4vpnraerru paMa ryryHtAa I : ira airaErasraa, yEAa aBxyA
oynaanaH MoMdT (ytrlarr 4opMyna op(dx rorlraAr:

M.=M: +M: =0,133E1,*+0,A4EI =AIBEI,, (6)
Pda era )-ye/Da raur/  o(  aplar  \ocfr  6yaar rac voveHr

q.  t1 _4a.-  2 J0.  ,o.a"H . . t  U)- r  
1 2  L 2  

- -

(2) QopMynara qrnMarnap (yn!n!6 annaH{u 6ypearx ad!$asaa!:
3024 8107= (8)

M, a. l73Et+ E|*
(3). (a) Ba (5) OopMyna 6ytxqa rrrK$s MoMeErnals! qm dnanarp!6.

(etxn acocln rBrMAa orrsru MoMesrnapm (iusulrMx3 xepa( []ys,can
Kan!6, leasr 3neMemnapua xocm oyraAumH 3ftnyBcu MoMeErnapsr OepMa
y3ysr!.! 6ittu'ra aorMrn eiMa rol{ 1a6crplaas ronrnalr.

v :  v "  a  u :  , O 4  a ' : - . A , J J L I \  - ) 2 4 r H . v' EI".

M u . . ,  -A .AtL t_ . : : : -  J2a .3 \H. \  ra )

\ / _  r :  , - 0 0 d 5 < r /  
'  "  .  J o " . d .  a

yc1yHHn rena ('cMuaas lacnc{ (rrcMrm iTxn (C) {ecnMrAaM MoM€ur
yq6ypqauap ixuam opKarrr rotrrm.{r.

M ,  M B +  M . .

M,=4"1M,!+M)

u, = 1a,-,6" -r,,"\uf u)-M, r'jo2p?!?+36e) 36e =127,6sk..jl

Ierax,M,= 121,65xH ,



PacM. L Aoturn raactr! 3raerro roqan xocm 6ynalx.as 3ryBcr MoMeEr

vcrlrnaptsu reDa Ba nacr(r (ncMrapEr y(napr 6rp c!3!(qa erMaraur.!
ryqrannt rc> ry.yHAa (yurMqa MoMeEr xocln 6ynarr. Ey MoMeHft \yurMea
rau(' b( aascilpu ae6 (a6yr run!6 parfa anoxxaa xrco6msaar.

PacM.2. I(iurnM'ra 3.yBc" MoMemsr aHnrlnau rryE cxeMa

M:= P\ 'e  -  604,8 0,2s=t5r ,2kq.a (10)

&=!i=j ; :=boa.&i/
ycrys nacftq Ba rena t('cMrM tKnapn opacllam

e = 1 '  
- i  =  - - = 0 2 s u  ( l l )

6y e!!a;



3rlBr MoMeqrnapM ycryqH! kpar-repnu KecxMnapxAa KynnAaru
qopMynnaP op(u! ronunalr.

I . - ' l (ecxMtrAa M1=n1.M:=0,352,\5r ,2=53,22x1t . t
II II rccrMrla Mi = Ki ML=-o,1osa 15t,2 - -to6,66xE :x

(12)
III III (ecrM!,qa Ml = K!.Mt =A,2946 rs:L.2= 14,54xll !
IY IY KeclrMrra Ms=Kn Mtr= 0.124?. ls l ,2= 18,85x,9, '

Ka.......K8 6xrupnrl{ xosooruteHrralE! (riiMarrapr xaaBdaas
r.ynxAarr napaMerpnapm(apa6mnua.qr:

r_=4=Lt!!=0,,s4
, 14,8

,  = h =  L = o r ,
t , ,  r0 '

, t _ lJl! e,230,
l  1 4 8

n=0, L
4,2 o=0,284

KA 0,2
0,284
0.3

0,411
0,563
0,s92

0,152
0,173
0,3 7
0,300

0.2
0,284
0,1 0.60?

0,666
0,119

K! 0,2
0.284
0.1

4,222
0,3656
0,391

0,334
0,281
0,211

0,2
0,2s4
0,1

0,075
0,066
0,093

0, t247
0 , 1 1 0
0,161
0, t71

0,2
0,284
0.3

r,431
1,489
1,499

t ,4755
r,,183

3mpanapHl (yu.aE M!3aaH r(eilnH paMala AoIrMUn OepMaHn y3yHruru
6ynn'{a }o( ralcl{puaax \lico6nlr sryBqt{ MoMeAr 3mperm 3ra 6ynaMB.
3ryBq! MoMeHrnapur ryrp! xuco6naHrasE! ycryrsr rna Ba rucr@
scMnapAa ynalsq ('erx.r 6rp Mn 6ymmnrr 6rnaH uc6orraEa,qr.



@epMaq'Hr y3yHnrM 6ynrqa ra6cnp 3raerraq Aor.rMril rcIlqaq pana
yctystla xocln 6)traa!.aH xrco6rr 3ryBc! MoMesrra!

I I
l I I I
ru -llr
] Y . I Y

369,0
- t27.65
- t27,65
- 324.3

106,66
- 44,54
18,85

315,78
- 20,99
- 112,19

305,45

I  AorM r t i , cDcrp  i rae  i  dH o  q4 .  \  roc /n  6 )  ra l raH rDB. .  NoveHl

l l i .78+20,9 ' l

4,198

31.76 J1,74
3r,76

ycryEsr rMHqrAa Marry.q oyrallras r{qp(yBqll
+opMyna op&,rr rorDaa!:

I15,?8 + 20,99

10.602
=3\ ,16

=Mi -M"

(13)
10,602



-,+ xuopdapn xenr.jlIl{6 onnEaa!. MoMesr 3nrclacsqr rc( ae6 (a6yr
(x,lcax, ryryqF coar :txru 6ytnqa aiirasrtpnuF xalaKar t(finca '+'i! recMp!
at ,d  r?pqum ^dpa{ar  ( l i ca '1 " .  h -opa.a  {d6y ,d ! r .

3. fopunnma,z ax mabcupu?o pa otu xuco6u,

Kpad apaBacacu ropMo3 l('nrr laromclAa, 6y qq xocnn 6inaIIJ.
PaMaEr 6y (rlm Xlrco6nau raprr6n !)\opula rcnrlprnraF paMaM MoMesr
raGcnprra xqco6rau raprr6xra yxuan.ry. PaMar! acocrn rBrMAa ru(t
to(napaaH xocrn 6yraixrar 3.yB!x NroMeHrnapHr (vnraarr SopMynarap op(ant

nr ' ,  =4,7 '  -  0.0761.18,6?.  r4,8 =,21,03*19. t
| / .  r _ i  0 0 4 r i . . 8 , 6 . r r . 8  2 . < _ U I . r  r t 4 ,
/ .  = ( . 1 1 = 0 . 0 b  8 . b -  1 d . 8 =  b . 3 . 9

]Vr  = x,7,  -  0.09s41.18,67.r4.a= 26,31k8.y

Tdsq peaKlileapu 3ca
\= K)T = a)691 1a,61-3.17ktr

' R,, = r:lr = 0.8303.18.67 = 15,5tt
A6conror 6lxrpnrk (ooollrremnap xalBanaaH Oonaaiur6

aEuuauaAx L,  n Ba a lapderpnapra dpa 1=bt=g.2g4,  n=lL=s,1,

4rMABu
KmOOU I

a=0,189 a=0,2
0,2

0,1

0,023
0,0272
0,028

- 0,0761
- 0,067
-0,08212
- 0,085

0,2
0,284
0,3

a,o2
0,012,14
0 , 0 1 i

0,0455
0,079
0,0496
0,044

0,2

0,3

0,026
0,0218
0,021

0,06
0,079
0,0647
0,062

KE
0,2
0,284
0,3

-0,069
-0,47n6
-0,473

0,09541
-0,084
-0,0983
0 , 1 0 1

0,2
0,28,1
0,3

0,054
0,05484
0,055

0,1607
0,183
0,183E4
0,184

ki
0,2
0,28,1
0,1

0,946
0,94516
0,945

0,8103
0 , 8 1 7
0,8r6r6
9 8 , 1 6



KaHoll ( reE.naMasr ,R .^ + n, = 0 eqrD yqys !Nas! rena ryryTHnaprAa
aauM roKrapaas xocrn 6yrlanraF raeHs peaxiruclH! rontrn (epax.

Kpas apaBaqacr mpMo3 (,lnru Ha]wacrla .opu3oHran ifc xoctn
6yna!u. y paMasx 6rp roMoE m raBcrp \rraAr ae6 rc6yr (!nrsms. IlyHrHr
yryH rauru rcuap ratcrpraaH paMaM rena ryrysrla xocu 6yraau.aq rarHq
peaqttcu (yiiuaam OopMyra op(dr ronlnarn.

r,  =,r,  = 15,5rr (15)
Ey rdlq peaK! qHn 6r!{nq! OopMynara (iiilr6 paMasr rena ryrysrsr

c!rxx!u,r!r \Ynraa.rqa aH $aHaafi |

a,JEtA Et,"
(16)

Kek I  xu.o6nae, .G pdld r r  OtuoBrt  cr lyuuru Tonr ia .ar ,

r.= r^. o,, =!!)!1. o,tt = g,a2L (16)

PaMa ycrysrHx xapal(l€pr! (ec Mnapaa xocrn
MoMeEarap (yiiliIaru oopMyruap op(dr aHx&!auar!;

M"=K^+.^,+K"rh

M.= \+^,,+ K,rh

M, = K, +^,,+ K,rh

M"= x,+^,,+K"Th

M'.= K,+^*
M:= K.+^,"
* ' = *  ! L ^

= 0 ,139

fopcoqran rc( ralcllrras paMa ycryHralrrri xapaKreprr (ecrMnapr{Aa
xocm 6ynarrEH xrco6rt 3ryB'rn MoMeHrnap.

( t 7 )



'M" "M"

-1 ,919
Et,"

- l l - I t,ol t l

I I
Et".

t0,3

n - n -0,2052
EI,,.

t . l

t6 .5S 13,61
1,2614
EI,,^

PacM.l2.7. folr3osrai rotAa!
"f" rcclMlaflr MoMeH,f

xoclr 6yralrraE !ryBq! MoMeHr enropacx
yq6ypqauap yxuauraau OonlanaHn6

Vt+ t'|.

4,, h,-

v  + - tu  *M '  r ' 7^ {1oo . *  -1=3  - . ta , .
, r r  _  4 .1c8

Mt=M,  M,  =3 ,715-1 ,73  =  2 ,0158 u
Eup!@n rccrMAam (!pl(yBq! lq/e aynrAanr OopMyna



n= ' ' i '  ='-l i ' i i l 'o=''" ' r18)

4.KyHAA,'tAHr PAMA 3JlEMoIrrJlAPHrl XtrcoBlr

oepMas' xnco6rau raPr}l6!

l.oepMa y3ysnlfli 6ynlqa rarc'p 3raerrats enMa lorutr ryryH.a
ralcqp sraer.as rxl( Maxdnlnrcr(a ktrrpt6 ontsalx;

a) AotMtn ra6cxp 3raer.as totlqaE:
F =, t ,  b  (19)

6) Bamqqqa ruc(a MyAAar.qa ra6ctp 3raih.a! Io'qaH

4 =, j  
"  

b  (20)

2. Ma(cBenn KpeNrora rtarpaMMacuaas OonaanaE!6, oepMalonr
3reNresrnapraa xoclr 6ynaa!.aH wcrap asn(qatsart.

l. @epNraErsr rarHqtm ralcrp rradmH 6!pnw
ropr3otsrd q rra (errn!r6 ona6, ynap.qaH OepMaH'1Hr 3reMesrnaltaa xocm
6yna,qrrad (ylrap aHtr&Iasa.qr.

PNaHu!. rena ryryErra Io(napst so(vnaii 6!p.d{I{Ia raBctp r(tttr!
Harnr{acnla qan ycrytsu (M ean) Ba iEr ycry!! (M yHr)aa xocln 6yna4{raF
MoMesrrap aH!ruasa!!.

OepMaum. sneNlemraprla ratsq MoMesrrapraas \ocnn 6iraatraE
r)  1 . 'p  r r  vy ; r0 , f r  Oop\r . rd  oprd/  d ' r r . idHaDr:

S = l,- ,L/-, + s,,. ,V,, (21

Mucon e.ruv yqys Maxdn'n OepMa ryrytsma raGc'p 3raermH (yqnapHu

F = q,,.b = 44,12.3 = t20.96kl I

1r  =q"  b=8.4 3=25,2k1!

Ma{cBenn I(peMoHarrarpaMMactlt Kyparlt3:
PaMaHnHr rena ryryHlaplrAa XocIUl 6ynaETmH MoNIeHTnap, qan

yc-ryHuaa:
M*"= - 466,2 ttH u

6y 3ryBcr MoMesr rynllarq touap Nr1,8,2,4.6 6uprdtxaa ra6crp 3rtru
lra, r{{acraa xocnn 6yna!!.

Varycrya4qa:
I4t , . :  -  305,45 +65,05 -  50,82 -7,68 9,42 = '308,3 (H M

moap Nq 1.7,2,3,5.
<DepMarum lreMeHrraptaa ratde A{oMeErnapllaH xocm 6inaatrau

ryerapsr (yttrla.r 4opNryna op(a!! altr\nasaat:
S=S,,." M,,,^+Sr,,. Mr,.

@epMaHrq. sneMeErnaplAa aotMli ro(A4, {op ro(dAaH Ba ratse
MoMeHuaprrafl xoclrn 6yraa!.aH l(InapHn ntug,qlc! 3nerlerr.a ra6clp
sraerms xrco6rii qc!r0 6epaA!.



@epMa sneMesrnapaa xocu byna,qrras xqco6ri kyqtsr aquKnas.aEAas
rcfils yrapsu xuco6xrr l(rnru (epar6yna!!.

Esrrn OepMdapla dn xorra 3reMeErnalHuHr kecxM cac! raBpra
yxuan I(!116 ranepnauaa4 yrap lKqm 6ypqaurrqas u6opararp.

Xrco6nau rapr'6r xytrlafll.ral
L tlFnrura ruranllraE 3neMesrrap@ ada6 (trnrsms (ecrM

b3acuHx \ynxaam oolMyna opl(ur aHr{Krara!!:

(22)

(enalmaH 6ypqaKnrxrap ranna6

(23)

2.

, _tv
A . ' | . = ^

^"T"
Eylqaolk copraMeHrraas Moc

A.k S A,

l. MycraxMMrrrt

6ynru! rcpa(.

l. Cr(,rrr.a runanArraH 3reMeHrnapH Hr 3|,inyBqan,lurxull (a6yn
I(!nr6 onrl6, Iliaprn! 3runyBcaiurrr rolrnalu Ba I Ko34O}uxesr' Moc
Kenaaqru QopMyna 6ynrqa xrco6raEaln Ba rda6 ('nrs.aE

re(urlrnaa!, 6ysaa

o = : 3 R y  / "  ( 2 4 )

(25)

6y ep.qa /" 3neMeErE rMauuE srr6opra onalxran rc3oorurem,
ampAa 3.rnyBqaHnr( , > 606ynca, 0,8 ra aeHr, amp ,1<60 6ynca, 0,95 ra res.j
tsep{tt paaryc! aE rqaHaa!:

,  l+. ,  l4t
, - ^ . ' ' - ^

2. Tda6 (rtxdrar KecxNr o3ac{ra Ba ,lepum pa,qryc!.a rcpa6, l(Xnra
rem (ent reljrclt roMosnr 6ypqaMnuaps! rc6yn (Ilnffi, ,4,, i,, i, xa(I.lxlrn
Io3acu Ba paluyc xBeprrrnap! e3rnarn.

3. 'l'asna6 orrH.as 3reMesrnap MycmxmMru.r Ba ycrrBopnrr!
lEKrlpunarr. 6yn!.rnr yqyH y y y(u 6yn{qa 3nrnyBsaHnufll

^ ,  = ' : :^ ,= ' ! t (26)



A!!&laEras 5flrryBqap,n ('nMlEra (apa6, uaprrt
3mnyBeaFnrrr am(natsaAr Ba Moc rcraanaF oopwaraH QonruaHtr6 p
(o3ooruleFr ronua!! Barynlaam oopMyna o!(dr rel(MpDaa!:

?r'
'.p^r, A,

B.

B"

B,  (1 )

B"

B"

B.

8,"
E

B,

B,

3,4 6,7



x,ocrn oYna.qtrras qq I{H.

s",, q,,, s
l 2 l 5 6 7 8 9 l 0

6en6or

4 1

t )

- 8 1 0

-810

- 1016
- 1 0 1 6

-169

,169

-2t2

-2t2

- 1 9 1

- 1 9 1

-0,3432

-0,2376

-0,2376

-0,162

-0,162

0

-0,0594

,0,0594

0,1056

-0,1056

160

129

129

108

108

160
-850

-850

- 1 1 2 0

-1120

6en6or
H - 8

484
956
980

1 0 1
r99
244

9 1
179
1 8 4

0,2871
0,198
0,t221

0,033
0,0825
0,0122
I

- 1 1 8
-94,6

1037
1089

t 2
2 - 3

5 6

-726
460
-266
109
60,5

- 151
96
-55
23
i 3

, 1 3 6
86
-50
2A
1 1

0,0825
-0.076
0,0693
-0,0627
0,0627

0.05
0,0396
-0,0363
0,033
-0,029'7

23,2
- 2 t , l
19,0
20.0

579

t 5 l
93.5

-900

-342

K I

6 - 7

-60,5
121

-r2l

- 1 3 - t  I -0.033
0
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.on*,, r=roo1E=3,r7,r,5 
""

('116 onr6, uaprrr 5fl{nyBqaM!.rst

q Ko3oorqtresrlHrj (ynsaar! OopMyra

6Ynxsa asruanMr.{3j
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2t0000

1,456 1 ,118+0,231=0,s69
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=1,4561 0.962 +0,171= 0,665

=86

6ynaArraE ryqnaHru aHruaHaE .

= tl2a = zt: q ntt l".t
0.8.0,665.99.6

@epMas! lacr(x roxqacn

Crepxes H-2 N=44lxH.
3neMelrE rda6 \rrrE.as recrM ro3acrHr asr(naiiM!3:



copraMeHrulas r(Mra
(ecrNr ro3ac! ,{=lq8x2

N 441

-19,6c '
t . R !  1 . 2 2 . 5

441

onaM,{3: ,83x 7
6ypuaruux rama6

=21,6c,r 3reMeEr kecuM rc3acnAa

y.A I  21,6
Creprcts H-5 N=1037 (H
3neMeErr rua6 runrr.au rccuM r€acrnx aHrqaiiMi3

N 1037

r,R) | 22,5
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