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2012" glqolt j3otr b6n?oli SrnJo3SdoL 2 g{o6X5%o.:1,, 6orn.:g

1%161536q5rngoqo; Ls,:3ilr6coL tVA06n 0m3;r4s5gls j3o?.:-1i613oor.

OoLsL3qnqo 6tXlo AbAr6(nARoJ R; .116 1i;]o6r'rnlt q.>8.>$Xlocn

Ls31T.:rnnBl-r. ?6trrb,:eot.:p sq$nr65.:$o2qo $36o$r'16oot 'tlXt6613olr

lr,:$orionlr 16 oXr.r.

pbg1r,r3lro Lsgbm3r6n83qo L,:bqo Ls$.:<63r'rq;5 qstmr4nblqor 150

36$6orn, L.:Sb16noroL SoBs16or';1q3Eoor. 1;bqrnnl-ro q.:L;bq361qo J15j$

Lr.rg. 2gqolrgoboL Srol-rstqnmds .:t6 rq63r$n6.> 500 3rgL.

1r;j3o.:5rolo1i 5.>Sbro66onqnloLsL 5,:16g8rr$n TXlrrdqrn tr63roi3np3do1i

tobnnlos:

r) sg8mLg6<6gq .i.>3r6?o 3.:35; So3oronr4nlol-r - ,:r6so65r52qo 0$3r4otr pr

6sbBo6$SsqEsqnloL 6.:floXrng,: qsbo5d3r6g6ob t$;6oo6,:631qo

$gr16oXdoqs5.

d) L.:$sr63r'ro q;EoE52qnlot $6qot
ts,>'iJ3n6.> d35nlt4o3 $Xsqtsq,o5,:r6?o.

5) b8sl6o qs 3of,r4sgo,:

;q1d.: qr 5s8oX05;dfl,rlo $Uqolt

p) lrs$s63oo q.> LrSr'rg,:gLro36i;dr.r 5s6835n6o.

6)'l,33roj3gp3Es gqo6sb.: (,.\ 8.5t5,51,0, qrSqtsggtn, .:16io$ni$2161s1

q,> oli$r'rr6o1q,136q'X8$3.

gnjSerq6o2<6o Jr6trgnLoL 3r'r3q3 .>q$nt6s

j3o?s-b6gTo ,:3goor3oorSgqnqnloo 3n3r'rotoqgB,: L.>$.:rtr3mb $n6o1)m16o;tr3

R; q.:o3r63d,: 6t6oqtn (1), truoq.:5s6 dSqqrotSr6oo B;o$3o6ornd.: SoBqXB

d16316"3o (2,3). N,2 d1533r6oqr6 o63t6g2qo 0rtsqs (3orqor6o AbR,)ttr3?ltJS0dARo

8r'rglqorloL 50 %) 8o3$rnqXBr XEnBorS b31rb36n3t (4), Ls3Lt3633oqr5

4.

5.



RrSflTrAAA?Ro 8rlr.:rq.: 6.:qsqoL Lsgnr6t,n (5), lrspsl; oL o<6n6Lnls, Soqnd2qo

g6.:j6os 0-5 3q,:Logo3;grn<6oL (6) 5.>3qoo og1666.: go.: lr.:$goB3o, gt6.:;lgo.: 6-28

33 (glre6qo) .:LX3n o11638.; trsSSr.rlto, brnqo q.:5sr6B35o 3rrc2,rlo}.: (>28 aa,

Sorqo;5o 3r'rggqoBoL 50 %) 5;p.:qoL ;rn52t16 L;8tt3t6n3tlo (7), t;oq.:5.:6

SoqXBlqo ps31?s33b1qo 3s1r,:q.: 6t625qnd.: trsggr6'bg (5).

N'3 SoBqlBo 6253nr6oq.:5 oSXr<r$ lqo 3;Lsqs (8orqor5o 3r'r62qodolr 50 %)

8og$rnp1}.: 3bn6o.:5 trsSLb3r6ngb (8) qo lisgn6lt (9) (ors5;6,:16o 6.:rnqnSm6oor).

1r.:6g6oq,:5 (9) gr6;jgo; 0-5 33 3,<rto3odr6o6ob (10) 6s3qoor o363}r qo.:

ts$1r'rlilo, bmqrn O;L;q.: >5 33 o116nls <4cn$r'rr61q h31rb3r633to (ll), .:3s31

r6ogmr6?o o56gB; 116nlos5o tsOltt 3r6n;1to pr81?r3nbgqo o6. SrLssq;. 6o1)or4oqr5

(11) q;33ts33dgg1o 3.:Ls qsbsb.:<4olrtllbqrq 6.:pspoL brgnr61,g (12), 1t61r6oq.:5 0-

5 33 j3o?.: 3o6$mp3ds 3qrl-rogo3r$or6t (6). bc'rqo gr6sj3o.: 5-22 3A o563Bs qo.:

Lrr$3r"rd?o.

,:g0robgn67q J,>nr41t2 unLsdqo trnSmiSnqgloL p.:q615oL 8o%5ocn Br$s6qr

s$3mLg6r6gqo Jr6r4oL psdoSd1r6ndoLr $p6ar3do1i p; 8.:ot 3o316 6.:3r'r3or3oqo 31351

5o3oro1r4X6ndo1r o53156;r4ot s6o,:, ;qot6o6b.: q;bo6dgr6nBotr 6 $5st6r'r. 3n6dmp:

- o50r4ggr{o SslrsqXboL 1t.:3tb3r4X3opr6rq6s636o(6-1);

- o53r6g1qo Srltqolr (j3oh-br6n3o) 6.:q0r'r$3ot6or3oL .:q6o1qo (5-2);

- o51r6g3qo 8rt;qot (j3ot;-br63to) d2533r6?o 6s$3o6or3oL rp6oqo (5-3);

- o5;r6g1qo 8sL;qoL (j3o?,:-br61?o) p.>1rs$SrndgboLr .>q6oqo (6-4);

- 3oq6dlqo Jr4r,rqSjgooL (qmr6qo, j3o?;) qrlrs$1r'r6nbot rp6oqo (5-5);

- o5gr4g2qo 8rlr.:qotr q3562r4o g/,rs5LJror6$ocn6nlo (5-6);

rgsolrgX<62q Jr6<4to Arts6jA0AR 0.:35n Sogoronr6gbror r4.:oqnSololr

,s56.:t6oBo.

1). 3rg6n So3orondrnboL 6rgr4;fun3olr r56s<4o3o ts3tt3t6n3o Rr5rRAr60AoR56

(6sgr6jgn3oL $gs6r'r 6-1).

t.>$sr63rnto So8poSr6nmlt o5. 3;L.:g1oL rn<65Xr6sqo 3Lb3r613s li3nqo 36moqoor.

ArRrl,rAttrA3Bgqo 8sL.:qoL Srng2qr'l}.: ?pq6n6L 70 000 A3-t (ll2 000 6) .



J3ot;-br63toL ro<6566spo 3Lb3t6n3ol-rrL lr33Rn Snororyour, oromrr3?R

p.>3tb3611q grnSrbn ;g3otg36rn3o 6s8rnoXog,: 0.009 35 3g3Xr6o [7]. ?nt;].:3olr.:q

;1)3c'r1rg362q .ls3r6?o Abts6dA0TRn 3g3t6ot $qo3t6o r6,:oqXSobr oi56b;:

G a6a : 112 000 x 0.009 / 103 : L008 fy'$xq.

bogro $.:376o 5sgr6j3X3r oj53bs:

M ,,5n = 1.008 x 106 / 2080 x 3600 = 0'rl5 d$,a.

2) 8g316ot 6sgr6j3g3ot s56sr4oto jgo?s-b<43toU s3$oor3oor36qnq3Boqr5 6.:Srogqot

.:p6oqops6 (6sg6j333ot $Xsr4o 6-2).

tr6n?oL r3$rnor3oorSgqXqnBoq.:5 6s3ogqo1r q6roL 6,:3r'r1r'rgoqo 0$316o1r

6urrpgSod,: o.:56sr6ot6b,> g1116SSqoor:

M a6r: K, X Kz X Ks X lQ X KsX KzX G X B X 106/3600 A/Sa.

Lr,:p.:13:

Kr - 0st.:q.:to 3g3t6oL gr6.:jgoob $oqo;

Kz - 3$316olr SorqosSo 0,:'boq,:5 rn<4o'trroq?o 6rp,:tr2qo 3g3r4oli $oqo;

K3 - 0g3<6oL $.:r63oj35s$3 jrr6oL LoBjr<6o1.r g;3qn5oL 0;L.:lio,:ornbnqo

3r'rngo6onSgo;

t( - g.:163t6 bnSrnjSnpndotr6,:5 L.:$6r.rbol.r R.)G3oot5r6o,:Srrdob 3;b.:Lorornbgqo

3r'rggogo356o;

K5 - AOA6olr $'.:163oj35utn 3,:L.:qolr lio6r'rgo3oL brARCSolt 8sb,:tro.:<n3}3qo

3r'r1go6on5go;

K7 - 5.:p,:b.:31?.:3383qo 3;trqot t,o0nlob 3,:brLo.:or6bnqo 3rn33o3o16$o;

G - 1rs3Lb3t6n3o psSsqSsr6oli $sr13,:qr.rd,:, g/tor;

B - 6sqsg3ot6or3o1i lioSrqqntS R.\ar'ldoR1A?Rlbob ;oX3ogon5$o.

tX3oL1135381qo dt'l0tsoGoC5O03o1, 35o?3SXqroEnlo to$sti3r'rb 3rn53r4n$2qo

Jot6rodSBoL<n3olr, 3o6332qo.: gLr6oq N2 -To.



gbr4oqo N,2

Jr<4.:33$16olr q;b;bnq36,:
rqSo?35,>

J;<4.>8ng16oL 35o"tlg53qr.rd,:

igo?s qo16qo igo?.:-
tr63?o

I 2 3 4 5

8;Lsq,s"tlo 8g3r6oL gr6rj6ooL VnRn Kl 0.05 0.04 0.01

3$3<6olr Sorqo;5o 8olrop,s5

,:3<6c'r%c.rq?o 5;q;tr2qo 3$gt6olr

VnRn

Kz 0.03 0.02 0.001

8g3r6oL $;<43oj85s%6 j.:<6oL l-roBj,sr4olt

5s3qn5olr 8;b;lro,:o16bCRn

3r.r3go6o35$o

Ko 1.2 t.2 t.2

A.t6ltC 'b33r'rj8XqXloL5;5 Lr$Sololr
q.>g3oorj5.><6o;5c'rloL 3;b;Lo,:orSdARn

;oXgogo66go

r& 1.0 1.0 1.0

3g3r4olr $rr63r'rj8fu%3 8.:lr;qoL
LoSm$ogolr 5sgq65oL 8.:L;lro;onbgRn

3r.r3gogo65go

Ks 0.01 0.01 0.01

p;LsLs$3r'rb6b6qo 8;L;qoL
'b3p;Jor6oL Jr6clgoqoL
3.:lrrlro,:urSdCRn 3o69ogo65$o

G 1.45 t.4s 1.45

6.:q,:1r,:31"6s33b3qo 3slr,>qo1r tm336ob

8;bsbororXlCqn 3r.rXgogoXS$o

Kz 0.8 0.6 0.5

ttSlrtg16n3o q,:5;q6;<6olr $,:68;pm6,:,
g/1ror

G 2s.0 28.85 53.85

5;qsg3o<4or3olr LoSrqq6%3
qsSo3oqSb2qXdotr 3mggogonSgo

B 0.5 0.5 0.5

8g3r4oL $;gsgXbotr o5665bo3r'rbs I
62 grJgo26o %np.sJo<6oL

3sr4ooloqr5, 5/32 $3

q 0.002 0.002 0.002

;8g3Xr4ndoL b6p;Jot6o, 8z f 400 s00 1000



.. 'L60t'r.:q5o?5gq go632qr?o ?StrcBsSobo 35o?35Xqob3dol-r PrsLSocn 8o3or1l}rn

5og16j3nlqo 3g3<6oli 16soql5r'rlsL:

Ms6r:0.01 x 0.001 x 12x 1.0 x 0.01 x 0.5 x 53.85 x 0.5 x 106/3600:0.0005 dVA

G 36, : 0.0005 x 2080 x 3600/106 = 0.00a dvaq

3) 0g3r6oU 6sg<6j333ot 15616o?o j3o?s-tr6ntot t.:3tt3r6n3ot b2536t66bto B.:X<4ot

rRaoRoRrS (6sg<6j3n3ot $Xsr6o g-3).

j3o?.:-b<61'dolr Ls3lrb3t633olr b153nr4?o 6sXt6oli p6rnli 5s3o3r.rgoqo 3g36oL r4soq66od.>

os56sr6o?;6.: g-2 [gst6r'rL ;5sqo6o76;q, r6.:q6.>5 r'116o3n ]15,1363o o3r41]r o6. Sslruqotr

g16urSro14o 6.:r'rqn5r'rbs, oLoSo sqnb2q,os droSr.r<613 5rg<6j33gol-r X<4oro $3tr4r'r, 6.:gr4jgn2qo

3gg<6ot r4.>oqn5r'rbs oj6Xds.:

M66r:0.01 x 0.001 x 12 x 1.0 x 0.01 x 0.5 x 53.85 x 0.5 x 106 / 3600 = 0.0005 dVA

G 36r: 0.0005 x 2080 x 3600/106 = 0.oo+ dvoq

4) 6sgt6j3X3nbot s55rr4o?o o6nr6g2ryo SrLsqndoL (j3ots-t6nto) tr$'goloq.:6

(6rgt6;fun3oL $'5s6o 64).

o5n6g2qo 3rl-rrqoL (jgo?s-bt4g?o) lisflgm]oqsE 6sSo6trgoqo 363nt6oL 6.:oqg5o].:

os56s16o?1bs Br'16AtRorrl:

M 66r= K3x Ksx lGx KTxqxf A/VA.

Lsq;g:

Ka - sr4oL Sggr4oL $sr43oj36r'b;1 jsr6o'b lro8jsr4ol-r 6s3qn5oL 3.:b.:tro.:ur3blqo

3r'rngogo6Sgo;

Ks - .:r4oLr A0A6ob Vr6aoj36,:t3 SsLsq,oL LoSr'rgo3oL 6s3q15oli SslisLororXblqo

;r'rXgo6on6go;

lG - rr4oL q,:lislr.>$6rodndgqo 8;lrsqoL t,6qsJo<6oL Jr6ogoqoL 3rB3n566nq,o

3r.r6gogoX6go, 36r46Xmlb 1.3 -q.:5 16 -RA;

K7 - .:r6oL .:<6ot 5,:qsts32ts3nd6qo SrLrq,ob 'bgrSXBoL SstslrosorXb0qo ,;r.rX3o11o66$o;



Q - ;t6ot 31)3r6oli $sgsgndoL oSgnSLogr.rls I 32 3rjgo2r6o t;lqsJo<4oL gst4oroboprS, 3/32.' va;

f - rr4olr s3g3361}oL $6qrJor4o, 32.

1,g8rnrn3erg3;5oqo 35o?g6nqolXlo 3o13332qor gbr4oq IrF 3 -?o.

go1632qr?o ?XLsBsSoLo 35o?35nqoI;Bolr 6sLSocn 3o3oq3bor:

MaOs: 1.2 x 0.01 x 145 x 0.5 x 0.002 x 1000:0.0174 A/Va

G s6r: 0.0174 x 8760 x 3600/106 : 039 fl$nq

) 6rg<6ifug6bot .:56.:<6o8o Ooqnb1qo Jr4t'rqSilgooL (il3oh, qor4qo) ts$6odoqs5

(6.:gt6j3n3oL $'6s<4o 6-5)

SoqXb1qo .)r6mpgj13oo'b (jgo?.:, qc'r<4po) trs$XodoqoS gsSr'rgo3oqo 3$316o1r

6sop;6r'rbs o.:55.:6o?Xb; 5-3 $g6oL r6.:gry6o1t6sp j3o?;qt'r<6qoL lt$3mlob ?;li.:b.:3oLo

35otg6nqo63doli B.:L3o<n:

il3ototor3ot

M 66, : 1.2 x 0.01 x 145 x 0.8 x 0.002 x 400 =0.011 b/VA

G 66, : 0.011 x 8760 x 3600/106 : 0.97 1ty'Snq

po16potar3olr

Ms6r= 12 x 0.01 x 145 x 0.6 x 0.002 x 500 = 0.01 A/VA

G 66, = 0.01 x 8760 x 3600/106 : 0.315 fl$xq

lraq

M a6a: 0.022 A/VA

G s6u = 0.662 g/$'Xq

6) Ag36ot 6rgt6jgn3olr r56rt6o?o o6nt6g2qo Sutrqnlot qnSgStio g<4s5LJo<4goo6oor

6.>qr.:q6oq6bolrst (5sgr6j3n3ot $3rt4o 66)

o5nr6g2qo SsLslqXdoL q35g2r6o (11r6rStrJot4gomt4oo 5sq.:rq6oq3toLrl 3g36oL

arBcirJA0Bllo o.s55sr6o?6ds go<431qonr:



M66o= Wtxa. x KR..i. x Bx L x 103 b/V8.

lrrqsg:

Wtxa. -.:r6oL J.>n6ob ?Xln63oor 6r3o[3n3qo 3$3t6ob b3lp6ooro 5sgt6j333s q.: gt'rqo;3
x 10-5 ,lA/a2 V3.

Kqr,J. -;r4o1r Sgpq32qoli p;j2g3sg1bol-r 3r'rXgogoXSgo qs 2pr4oL 0.1 -L.

B - s6oL q35$oL tro6r63, Ls$'r<63r'r?o 5r3r'rXn63dlqo; r'rt45.:or4o lro5.>5o1r q15go :0.5 e

(Lo56door 40 3) p.> 0.7 3 (LoSt6door 90 3).

L - .:r6oL q36goL ryo8g6o Lo6t6dX, 3. ts3351i ?33orb3g3r?o 2qr6oL 40 q.: 90 3.

ggr1431q.>?o ?nLslsSoLo 35o?g53q,r,rd16oL 6rLSocn So3oqndor:

M'a6r= 3x l0-sx0.1 x 0.5 x 40 x 103 - 0.06 a/V8.

cr aoa : 0.06 x 2080 x 3600/106 = 0.aa9 g/[nq.

M'a6r= 3 x l0-5x0.1 x 0.7 x 90 x 103 - 0.189 A/V8.

G2 a6a : 0.189 x 2080 x 3600/106 : ta15 g/gnq.

lr?R,

M a6s: 0249 A/Va.

G 66r: 1.86a g/$gq.

Soqndlqo tnpn6nloL sSrqoto

o5nr4glqo SsLsqXloL t;31rb3r4n3-ps3sb.:r6oLb386q lrs$rr68rnl,r $qo2r4sp
L;J6rn3jgr.rq 6sorSsq,ot$o6332qo r,jAl, 70 000 A3 o6nr6glqo 8;l-r;qob

6,:qr33?.:3Xd.:. L.:$ut60rnL g26J6oo5or6ndoL TARCA.tR .:g3erLgl6r'r?o

6s3r.rgr6j3n?Ko 3s35n So3ooXr6XbSdot yr32r6o r6rrnpn6r.rdr oj51d,::

st6.:r'rt66;5gqo 3936o:

Ga6, = 4.091 gig'nq

M65r: 04244 dVA.



ttuX6o q.r aq66ofaa6ff"

bAr7do Sr63c.rsq3X6t tb3.rq.r1-rb3r lrobtso6ot RJ o6$36lio3oEolr b5363lolr

3r.rXS3tt6o53EXq 36oroEqoob,rt, t6r.r33qtq3 03Xdqo.r g.r0oo$3oo1r 3s353 'b33r'rj33q36r

sq.r0o.r6o1r <.r6gl6o'b3%2. bSrj6ot Sgs6o 63odq3E.r ogc'rlr 63Eolr3o36o J6o63lro,

6<'r33qlr6 3gu6, orbS3sq 16 ro6r'13.16 g.r633otso tsXldqos 6.r0<'n$3oot E336ooro $66.t

r5 33js6o3X6o t6bgXlo. b3.rX6t g.r86os g.rt63332qo LobSo6X .r5 tJSj$r6o (mor3q33s

JX66l3o) Eg3t6ooro $66olr o6$X6to3ols, 6r.r33qo6 oto338.r qX6o33q38tso.

rRJaoJSol, t3X6.rt ts31dqoJ aJr(6Boot l336ot tob3o63 16 -qs5 20 000 JX66olr

g.16gqX83o.

b8r26o1r o6$36to3m6.r X33$Xt Afort333.rtso oto338r qcr6r6oorA1qo t3sqoor,

t6o8qot ScoACRo t.g3bXr6o 10336 8X$o.r $'o6.r6q3qt3. b0rX6ot qoSot ,rLXor

ors6rgut6qc'rbrt 3$r'rq3Es Sgqo (l), ot 6s5ot.rtq363tr,r g<'r63Xqoor:

rE:lg(r/ro) (1)

L.rg.r6: I - bg3t6ooo $533olr g.r6lr.rtoq33qo qo6X.r, Jr;

Ig - sq.r0o.r6ol-r gX6ot lr036rqrnlot bq3,u6o.r qs Xq6olr 2.1-5 Jr.

36o15.ro6o RJ oJ6JA6rRqsBo63lXqo S36$oq36oLor3o1r b0sXr6olr 3.rOX6o (L*)

qo53 g.r8ooor3q3b.r gro6SXqoor:

L* : L1+ 10lgn, pd. (2)

li.rqs6 : L1 - 36oro $g.r6oq,r5 b8rX6ot qo53.r, qb (1 qa : 10 b);

n - b0r26ot $gr6ot 6o6b3o.r, 8335t ts30orb36.r3o Xqr6ot 5-1r;

10lgn - bSrX6ot X6oro $gs6<'rt qo6ot qu6.r0.rgo Loqoq3,r.

LrS.r63r'rtso q.r&'r6$.r63Xqo.r tr31ib3r66o q.r5.rqgr6o, q636$36o 3m6go6Xbo,

CR. d6.r33Eo Rr tb3s Oo$goBoqob3Jo, r6o8q,Xlo6 $.rr68o.rq66g6 b0.r36o1r

Xq3j$t6o0.r56o$26 $g"rr6mt, b0.r26ot qoEX oooro3Xqo 0.rorg.r6otor3ot .116 .rqXd.r$3tr.r

105 q36olgqt. 33lr$.r3ot.rq bS.rXr6olr grfo6o qm63 oj63l.r:



Lx: 105 + 10t95: 112 qb.

b3.r2t6o o6$36Lo3oEot 3ob3q3ocn oUoB,) t.r8 ygXgsq:

.r) Jo63Xq 3ggjgli 3ogXor363ls ot6oro b3sXt6o, t4oSqolr o6$361ro3ols qS6t 80

q}-lr. rt3oro o5$36to3o6o1r b8sSt6o .rqsSosSot 3g,j536cD3qoEolror3olr ts€o6o s6 16olr.

A) 33c.r63 XAUtt 3o31o3536r olrXoro b0,rX6o, 6r'fqolr o6$351ro3<'16.1 26oro

qq3q.r3olr 6r53r3qo6rtso o63q3d.r 80 ql-ql6 135 qI-qX. rlrSoro b0r2r4ot t33oj33qX6.r

o$36t .rq.:3o$olr 1r336ot qsj3XoorSEst qs 36o3oLX6.r6os6r'rEot qs$6rt lO-3OVo -oa.

b3.sX6o, t6r'r0qot o6g26to3o8r 33gor 135 qb-t3, 0o6Xor363b,r 33t,r33 XAABI, qr

$CRrtC trbog.ror<'rs. 135 ql-t3 33go b8sj6ot tot$33c936o t38oj8XqCI.! (8-12

tssorot g.r63.r3qoEr3o) "VaUl, sqs0os6ot gs6St6orXqr.r6olr gs263t38s1-r, ts6c'r0ot

619ogo3696olr t306or63l.rt. .rlrSor b3.rX6t SXXdqos g$r'ro$3or.rlr q3$.rq36o

333orb363}o6.

3Xq3o3 t.r8Xtw .rqgoq3}tso 3g36ooro V5ASCEo1, Rr bSot $66ot q.rtrtsgbo

qr.rSg8o 0o6332qos 6b6oq N 3 -3o.

bSrX6ot qJtJAAlao qo5X3Eo, 3o0qX3.r63 ggr6ogo6oot ts6bo36383qo Rr

trtoSrqo3d6o3o ts36ob3lolm3olr 3r'r630Xqo.r 6b6oq N4-tso.

6b6oqo N3

q.rt.rb6q3I.r

r.rj$.r3X6o ltoqSdot lr,rtXrqo g3r'r33$6oXqo

lrob3o6X, J6

b0.rX6ot

q.6c'

qd
63 125 250 500 1000 2000 4000 8000

tr336ooro $633gdot qo63, qb

1 2 .J 4 5 6 1 8 9 10

1 2 J 4 5 6 7 8 9 10



ts$.r63cotso S.r63coj36oqo

b3.rXt6o, 6o33q3.r6

tsgodqSbs tsSsg$oot:

s) oli3or "rqgoq3}tso, 1r.rq.r13

g.r6orl3t3}2qo.r 3s6or3o1r

c.r6gsGoXlo.

I) qslco6,r$c'r6o.r, 1ib3.r

t.r3t.rb263bo.

g) 32q3o3o tsSXBror

rqgoq3do

83

94

103

74

87

96

68

82

9l

63

78

88

60

75

85

57

73

83

55

7l

81

54

70

80

65

80

90

6b6oqo N 4

g36o$er6oo1r r5 q.r5q8.rg$ot

qs5o352qgl.r

g.rtm83oL ?jC6qr b3.r26ot

qo63,

ql

bScX6oL

8rjto3.

qro53,

ql

lo6glot ts6bc"r3638CR. c'rorsbSEo,

qstsLp63bSqo li.rbq3bot tq3bco3t6SlXqo

c'rorcbSbo, L$o6363qo tsors31rm3bo, Eca63ors

t3c'rq$q3qo rL.r3ot qc$3t3bXq3b3lo

7-qs6 23

tscotSqg

23-q.r6 7

ts.lor.l3q3

Lc6bc'r363}3qo L.rbqSIoL, .r3}Xq.r$ce6o38oL,

qsL.rtp63b3qo tsbq3boli, I.rgllsq3loL q.r

lr3erqSbot 3o3q3b.r63 $3t6o$o6o3bo

7-q.r6 23

li.r.ror.l3q3

23-q$ 7

t.r.lor.l3qX

t.rt$336o3boli q.r li.r36orro L.:6bc,r36XlXqo

ts36ob3bot 3o3q38.r63 $36o$rn6o3lo

7-q.r6 23

tc.rorcSq3

23-q$ 7

40

30

55

45

55

45

70

60



lr.lrorr8q3

tb3cqrlrb3.r q.r6sqgcr6Slolr 3oX6 $.rt63co$06oqo 83X6ooro S66ot qo6plo (L)

g$ot.rtq3t63}.r gco6SXqoor !

l-=Lp-2}lgr-9or/1000- 8 qb (3)

trq.:6: L, - .r6ot tb3qrtb3r Sc.r$goloqmbSlot 0o36 g.r3c.r$aaAq" bgX6ooro S66ot
qro63, t.rSa6Srolr Jo6c'r83lo1,ror3o1r olr tsX.rq6X6t 112 q}-t.

I - 3r6doqo.r Sgr6oqc6 3o6332q .rq3oq.r8q3

Fo - ,63otg36cotso bSot tssb0colot toqoqS.r qb/33 qr 3c"r13333qo.r 6bt6oq 5-

6b6oqo N 5

coj$s5X6o toqXbot
tstsXsqo

6er3X$t6oXqo
Lobtsot63, 36

63 125 250 s00 1000 2000 4000 8000

bSoLqrbtsobr, qb/33. 0 0.7 1.5 3 6 t2 24 48

gc"rt63Xq.r 3-3o 35ots353qcc}3loL Brt0oor, I 8$doqolror3ot SooqXI.r }g3t6ooro

lso3dRr36ot qroS3Xlo t6c'r0qglo6 3co6332qo.r 6bt6oqo 6-tso.

6b6oqo N6

c.rj$caX6o toq3bolr

tlts2.rqco

6o33$6o3qo 1robtsot63,

36

IgS6ooro $6got qo63Xlo qCOoACRSBo, Lr$.r63coqs6 r 3s6doqt3

(a)

50 100 150 200 250 300 350 400 450 500

63 70.0 64.0 60.5 s8.0 56.0 54.5 53.1 52.0. 50.9 50.0

125 70.0 63.9 60.9 57.8 55.9 54.2 52.9 5t.7 50.6 49.1

250 69.9 63.9 60.3 57.7 55.3 54.0 52.6 5t.4 50.3 49.3

500 69.9 63.7 60.0 57.4 55.3 53.6 52.1 50.8 49.6 48.5

1000 69.7 63.4 59.6 s6.8 54.5 52.7 51.0 49.6 48.2 47.0



2000 69.4 62.8 58.7 55.6 53.0 50.9 48.9 47.2 45.5 44.0

4000 68.8 6t.2 56.9 53.2 50.0 47.3 44.7 42.4 40.1 38.0

8000 67.6 59.2 53.3 48.4 44.0 40.r 36.3 32.8 29.3 26.0

b0sX6ot 3g10A6o qc',6C 69.4 62.8 58.8 55.6 53.0 50.9 49.O 47.2 45.6 44.1

A6Rr .rqo6ots6cnL, 6et1 bp6ot 3r3t66q3}ot toBjst63t3 ScojSSqXlt 3.r36oL

$33J36r$2t6r Rr j.r6oL 1roBjr63, boqo b6t6ot tsrbtsro}.r gs6otstq3t6S}s rqgoqot

63qo3goor qr 3s36ot $36o.r6c"rloor. cDX t.r$.rr63ot $36o$c'r6os 3c8Sgb2qo oj63}s

3t6s3sqSqo.r6o 6.r6g.rmloor, bSot BcbtsoEolr lroOdqr3t63 5.rot6q3b.r 10-13 qX6olSqoor.

.rq6o363qolr g.ror3.rqoLSo63b.r 1-r.rlo6oc r3XL$o3Xr6o Sqgc'r3s63obo1s 6r333cob3L3lols.ror3ot

tslo6r'r qo6oLdoX}3lot ts332ts.r331ot qt6ert.

Bc$.r63bXqo 3cor3q3bot qr S.r63c'r3lot $3j5roqo3oot Sun3sqot$o6Sboor,

cologjgoq.r6 Ss63coj36oqo b3.r3t6o 16 sq38.rg3b.r q.rtctspl 5er63Xtrt.

ts66oaaa6fu

3qg6rl33t63bo a$'.qd" q6a;sq 6b6XAt Rr 6rqq$lr, 6cn33qor.r bgX6ooro

tobtso6ot qosJ.rto6o Ats6r, 8X$o.r, Aoq6C .rq.r8o.r5ot t336ot t3q, %g3cr6o.

2q$t6cl66oL ,jaaq" tq3c6o Jo6c'r6ooro.r, 3o6mqc6 t336ooo cgjSot X6c6o o63q3}.r

1ss33.loq qoq qocJ.rtc.r63o.

t.r$s63c'rt Jot6c"r}3}tso 2q$t6"r}3363lot Sg.r6co ts3odq3}l ogot 3r'r3J63Lc.r6o, Cq.

d6r3o, lr3rq.rtb3.: 8o$grn8oqol3}o qc s3$c'rt.r$6.r5tJco6$o trts3cq3b3bo.

Sooqc"rgoX6 gr633ertso 2q$tfu63363}ot g.r3q36c q.rSco3oq3}Xqor .8ot tobtso63t3,

tsorsSorjSot b.r6oLb%3, aq06slax6oo, aaR%C, o6$36to3olctc qr tb3c a"rj$c"rt63bt3,

to36oroq xqg6.rbg3638o Eooqo6o2r6 totg33.:t3 cbqx636 3ooJq3jt36 go3q36.rt

3Xjs6o3X6, jo3o36 RJ CRC,j06c"goto3X6t.

Ig36oon s563bot qstrts308o q.r66Eo tcSx8cr"r sq6oqx6oLor3ot oc,633pqo.r N7

6b6oq3o.



6b6oqo J\G 7

1r.rtsXsqc.r-g3o33$t6oXqo tobtso6plot coj$s326 toqtso, 36.

t2 500 16 000 20 000 q.: 33go

IgSt6ooro $66ot qrn6XSio

75 85 110

ol2 Xq$6.rl66ot t38coj8Xq3}ot b.r6gt6dqo3co8.r 6.r3q3los 4 tsrort3, 3.s3o6 %38c'ror

Scog3s6oqo gb6oqtso lrslot6os ts3t$r'r63a3}ot ts3$a6r gb6oqo N8-olr 8ob3q3oor.

6b6oqo N 8

Xqg6s}6t6ot tSScojA3qCAot g$X6o

tstq3.rt6o

ts3tSo63}r, RA.

1-q"r6 4 ts.rorsSqS +6

0.52 -q.r6 I t.rsorr0q3 +12

5-q.r6 15 $2or.:3q3 +19

1-qs6 5 S3on3q3 +24

SU"qlror6aClRr.,A.r

ltsf,s60reo g;EoflETqndob VU"Ro j;6b;S;Eo

5;L;r636bsq Rr 5;6br6oq3oL Jr4ognlrto. ArAmua6alaq
5r5tr.:33or61d2qo O,rnbo36nlo ;16 $.:r6nq5o6n6;. L;$sr6gces)

5s3oo335i;b.: j3o?olr

VU.tRt, b;6olrboL,:qBo

q;5ots52qg6oL $3polr



;tsq1d,:q qs32?r3gB3qos tSqsJo62qo $0g,rlo1, mBoSilgoq.:5 $gqoL sqXlolr

gXj5o33<6o 6n6qs3g5gol-r Jt6r.rnjgo, 16r'r8nqo6 tXorsEbBqXds LsSoSoLgr6obor,>6.

16sg ?ngtn}.> Ls6ogr6terS<46bar qsSotS2qnlol-r $pq1r, o5o 1rs$r63ro?o

363oogr5nb.: 5rqsLsgrSo {16}qoor 5.:r6Xqs5, r6o6ot6g qsb.:bq1}3qo )25j$XBolr

$3rqt.:q353dop.:5, .:LX3n L;gsqo 3,:]<6rndoL jL3qoqs6.

ts$.:63mTo q;3m5gs6Xd2qo qr5rp6,:16gEot Rr Lb3s bs$.:r63o3}otr

Jr6sjgoSgqo 5sSogqoqnboqsS 6,:0r.r3qo5sr6X, I 33-o o5g16$2qo 3.:L;qol:

6r63gt3stX qsoli.:r4363b.: ;r6.:g0ggnt 1.5 33 VU"Ro. VAqnl, sq16.: bqnB.:

b6qo35gr6o gdm6oq.:5 (SUqnL ;qJ;doL $Xr6goqos - X433063, Y4646332). $3qo1r

tslrsdsSoLo b,:i;r6orm SsjLo8rql6o t,sr6yo $Xqo$sq?o oj56Bs:

1.s x 70 000 : 105 000 S/96q,

b.:;<n11t4o bsr6yo 50.48 S/Lor, o6o3n 0.014 #/VA.

t.:gs163r'rr.r fi.:3qo5s16X SUqAln qrlo5d1116nB2qo,: B1$o5o1qo 6.:$oqrSgloor,

.:3ogo3 rD $6qXdol-r 5r;.:33s3Xds bR1d.t 1t.:$sr63r'rL gX6ogo6ortrS .:t61rn62q

)6o3ogo2q, .ior6ofur'r5gsq'3r6 l-r.:qXj.:<6?o, rirn8qoL $;r63sqodr r<6oLr 450 33 /pq.

Lsq3j.:r6olr 6,:31qoL taSpAa bpSd; tsr3po6or4n $XqoL 3oqgt6s6o.: 66269?o.

o5g16g3qo Sslrsqolr 6sr6ngbgot J<6r'rgnL?o $XrqoL q;5s3sr66o Soqnd2r<or l0-15

%,-o\ 6.>r66q3dto, Lstpqrnq 12.5 % brqnj.:t4to TlL2qo Ls$.:r48c'ro

6r3r'r1n6n}3qo $31qoL Srngsqrnb,::

5048/100 x 87.5 : 44.17 Flttc;,, o6o39 0.012 F/$3.

goJoX6o 33j,r6o326o g.r$836qolr 333q3g 3o563596s6o.r Bs3qo5.r6X $g.rqtso X6q.r

ogot 60 aa/q-qa. t3$r'r6oqo 6.r$oq.r33lol-r 0qo6tt6ot $g.rq8o .r6t3}1q g.rj$o16

t6roq36c.r6.r .16 oto53g3d.r q.r .16 .r6t3EoEt ts3lr$,r8olro 3o6s6333bo. "$grqlr.r$23tso

B.r3qo5s6g SgqSbol.l6 3r6or.rq Brts3X}3q q.r3.r3o5dXr63E3q 6o3oro3r638m.r tq36Xq.rq

q,rtuts3XEo Bs63X3ot (t.q.B.) 6o63.rgoplolr 3s.r5g.rr6otXloL 83omqo3ot,' 2.6 Jf,6J0ot

?3t$s8ollq, t.q.B. -1r 6o63.r$o3o q5o6q3ls tXSoor Sc,rg3s6oqo B.r3qo6,r6a SCqd.l,
bst6otrbot goJol6o 0.rB3X6Xlqot SobXq3oo:

1.p.6. : 60 x 84.0 : 5M0 66t1tot

03tsl.s0ot.rq ts3So6oqo 6.rSoqr33lolr Sqo2r6o B.r033l2qo r6.roq36o8.r oj6Xl.r:



Q Vq.= s040 x 2080 = 10483200 a6lV;q.= 10.483 6/!,Aq.

L6ooq36X hSqoS.rt6g $SqCD"t $.u6&'rj35r bqXd.r .rg3otg3t6Xqo 6.rq3j36ot

($3"3l, --3q") q6r'rt.

lrsJr6r'rXj$r'r $3r6o$r'rt6ortX Ssr63oj35oqo 1-r.r5orq363 $gqXlol, 3o6Xqob.r

qmor3qXls gor60Sqoor:

V=10xFxHxK otlVaq.

t.rq.16:

V - ,rt6ot tr5osq3fu $gqX6ol-r tcr6go, 33/$3q;

F - t$6o3jgo gS6ogco6oot 316oro, 32 (Bp5t tsg8orb3X3sto tsXrqg35t 0.25 3.r-

1);

H - 5oq3fulolr ts€Xrqc'r $qo36o t6oc'rq36c'rb,r, aA, (Bp51r 333orb333sEo ts3rqg36t

gSqogsqtso 518 Aa-t);

K - $Xr6ogo6oot log,r6ot goJt3 q.r0coSoqSEXqoSolr 3r.rXgo6o36go (866lr

ts33orb333sEo b63tsoli trg,r6olm3ot K:0.4).

go632q.rtso t33t$.r8oto 3o6.r6X8glo! ts.rlr8oor 3o3oq36or:

V= 10 X 0.25 X 5'18 X 0.4= 518 33/SR

6rqXfubot 3,rjto0rqX6o qqSq$3t4o 6rroq36oE.r tsJ6roSj$c'r

$gt6o$r'r6oollo3olr E3.rqp5t 7l AA-t. ts3lrubr0otcq lr$orq363 $gq38olt
0.rjlro3.rqX6o qq3-q$X6o Oog2qc'rbs oj63ls:

V**o, = 10X 0.25X71X0.4 =71 d/qqq.r8

ts5o.rq363 $gq3bolr 0rjto3sql36o ll.ro136o b,r6go ($3o3ot 1r.rts1.rq,r,r

b.r65t6dqo3r'r8sq qq3-q$X8o 3oqX&n 4 ll.lsorlr) oj63l.r:

Vr.-.= 7'l 14= 17.74 d/tu",.

33j$o326o tsqSj.r6olr 3s3q,ot 630q3g t.r6orq363 $gqSaot (tAR 71 a)
goq$t6.r13os Sobqg8.r 8o$otfu38.r 3638gtso. .r6t3l1qo t.rq3j.rr6ot 3o6t$63j6oot.r
qr $2j6o3X6o 3qger3lr43rnloq.:6 g.r&r0qo6rr63, g.rj$o36o 3rn66g6$6.r6o.r
B.r0qo5r63 Sgrqtso oj538.r #sX0Xg3lr 60 Og/qog6olr gu6gq2l8o.



1rs6otq363 Bs3qo6r63 $'gqa}" q$o6dX6363qo.r ts3$o6oqo 6.r$oqr4loor,

.r3ogo3 .r0 V6qd"l, g.r3$3.r03bt bqd" t.r$sr63c'rL $36o$or6ort6 .rt6t63pq,

Jrx6oto5$,rq2t6 3Xjs6o3X6 1tq3js6to, 6c'r3qot Sr6Srqobr .r6ot 450 33 /qq.

(Lr$s63r'ro qs 1rs6o.rq363 Sgqd"L g;t.r$335qq) trqXj.rt6olr 6r3qolr ts36q3g

tss3qo6rt61 SSq"l, Br€pbs (Erqo63E"r 3o$otj6ll 36X6g3o)bqXd.: 3$6t6ot

g36rtst3 (B.rts33lot Jqaoqo: X-433072, Y-4646446).

3r83X63EqXEo 5u5t.

36or3Xqo

3o5g36g6.r6ou E.r3qo6s63 $g.rqtso

gsS335qsOq3 g.r$035qot

taSqaa

?3$roSoqo

5"r$oq.16}o

0glqog63o 200-1100 50-60

l$3y3t651o - ?ilHrq1fu 3.i5sqotgo.r.

"1t.l03353bqo 5ot633}otr qs S3t36o1r" 2.04.03-85", 3.9 JA6J6ot or.r5rb8sq,

tX8orbg3.r8o, 6<'r6s B.r3qo5.r63 $gq33o1r b.r63o .16 sq33r$36s qq3-q.r333o I 33

qstrE33bor .r3r.rtr$336qo rnt60olr 8oSgob.r.

oloSjgot 3o3t.rbX63 J36lro6oqot 6.roq36olo t.ry66t 5 3r6t. orb33.rqo

6.r6BX6Xlot 3o61qrnb.r 1 3.1tg ts3.qg36lr 7.3 A3l$3q,. .161 0.02 03/qq. $qX5rq BpSlr

ts33orb3X3s3o orbS3sqo 6,6836oL tsgr6orc.r 0er62qols 33rq66lr 0.1 33/qq.

ts61-r.rb$otrq t.r$,r63r.r3o 8r'r3$gobs o6,rq6oqor6o rSr,rtr$036qo m60<,r,

6o3q,oq.r6.r6 gsor3.rqol-r$o6363qo.r orbX3rqo 5sr6B36Xbot J36ooqXqo g.r$.16.r

t.r.rt36ot.r1;oo s3$c'r0r6j$oor.

Ssr6BXGnlo. 3ro5r6g8X6o t.:$;r68m?o [.:6BojBEoq, Esr6636n6trX Or.rgXg2qo.:

6bt4o1q N,9-?o.

oO

-t,



tr$.:63r,rtlo $sr6er.rJ85oqo lislioSumm 6o16Bg616o br0r6obJ qs ?g8qgn3o

2$o1qotr.:goolror3otr 5sq.:3933.: SgqXB;3r'rtoq go63slr, t;1t.:d.:3olro

LXqB6r63q3BoL L.:g1d3Xqt X.

3gjs6o;36 LsqSjs6to $ sr40oj35oqo o5g6g3qo 5.;16ts35o (q.:8.:qo

3r.r6qo6ool-r j3o?r) ?nLrdq,Sdnqor 6.:3r'r6n5662q ojSrlr 3?g5g8rqrn3.:to

(Lt3;qstt3s SosqLsqnSnbot gt6.>5?XXdob t3l-r;31-r36,:q, ,:L13X qs1tos51d3qo

grt6orodX8olr 6X32q$o3r13ooL,:or3ot Rr 6r'16r.1166 oSXt+r$gqo ?nSs3tXBgqo).

lrs3r.r",3sgt,cn366do 5sr6B35nlo 6sog;5XBs ;q6oqobt6o3o 3o016,:qg<6o

tr.:8tsL2r4oL 3o316 b3q?3;t62qglolr 1rsg2d33qtX.

gqo6o - tr$r63rnt $36o$o6ort3 q.r Ooli 5r6X€33r'r .16 .r6ot rqt6o6b3r"o

qr6f,qo qr $6.u36d.rqXqo trbXoESlo, JlrmC aqot6olr$2qo 8X3.rqg35qo3ot

or3.rqlr.r'b6otoor qr5qts.rg$ot qo63EXqo 3q3036$38o. 1l.l$.l60oL o663qo3 .rt6t36jqo

0$3.153 trgs6o - lodo3,r6o qs t.rtogqo lr$33t653r'r t,r3r66Xq3bo .rt6 6.15o69olr

63qoqXBrts q,s q3gt6.q.r6or1r.

g.r15.r - olo3il$ot $36o$co6ort3 rtffi! .i6 .rqr6o6t2qr g136olr

Sr63r,r0rq566q3tro qJ 3.roro 1r.r3o5rq6c,r ,rqgoq38o. LsSs60r'r3o 3o3qo5.r63

$6il5oqo6o36o J6r'r63lr2bo ts33qgo8tso g.rj$oy6sq g.r3o6o6ts.r3L .rj gs25o1r

$.r63o3rq662qorr 8o5sq6r'rlrt. Jo$366o3r6o tgg.r3q36,r ($6ot363qo) 3olr.rqoq53qo.r

tr$st63coli 3o3q3d.r63q 3olo5.q63 3o6q36ot AR6R6SRCAtC qr 36gr.rg.rX6.rt3.

qs6qtsq$tX tX0r'rj03q36r6 235o335Xqoa - t,rS,r60ot to.rbqo3glr 1rb3.r

t"r363$3Xqo Ls$r63o33o 16 u6olr. rnbo3jgoli g36j6oo6or63E1, 40-45 Vqnl,
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