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'l.7tJp4.wJmliu qJmqwm(imhumpJwa wn2ll lJ.w(iq(iwo hpo(iwlJ.w(i 
}uGqppfilippg ublJ.~ :j)bplibpwJpfi IJ.wu u}l2:j)hpubpwJ}lli mfimbum
PJmfifibp}l libl)b(iwmpwlJ.mnpwJ}lfi UJ.Wpl.J.bp}l}l n}lzm lJ wpll.Jmfiw
~bm oqmwqnponlllfi t: 

Cl-jlllllWUlfiUlhuwl.J.wfi uwufiwqbmfihp{! UJ.hUlp t LWtl. m}lpw
UJ.bUlbfi ubpbfiwfibp}l WPll.JmfiwtJ.bm oqmwqnpWwfi hwpghppfi, 
llPWfig wpmtul}llnqwlJ.w(impJwfi pwpopwgowfi oppfiwlw\flmpJmfi
Gbp}lfi, wz}uwmwGpGbp}l l.J.wqliwl.J.hpUJ.UWfi wpqll mb}uGntnq}lwfib
ppG, ubpbfiw- oqmwqnpWwfi, wqphqwmfibp}l 4nliUJ.thlJ.mwtJ.npliwfi 
u qpwfig zwhwqnpowlJ.wU gmgwU}lzUbp}l hwztJ.wpl.J.uwU tibpiliJ
Gbppfi: 

UJU }u(iq}lp(ibpp }lpwl.J.wfiwgowU hwuwp Ubi)' azwfiwlJ.mpjntfi 
ntoba pmhhpmu ll pnth2fihpmu qwuwl{wfiqtlllil « q_ JnLlJ.wmfimh
u,ul.J.wG mb}uU}lqwJp zwhwqnponui» wnwpqwJ}:l qontJ. qnpofiwqwfi 
U{wpWUJ.UntfipUhp(l: 

OtumuUwqwfi obnUwpq}l h}lufiwqwfi UUJ.wmwqfi t ' wupw
\llfii}hL muwfinqUbp}l umwgwo mhuwl.J.wfi qllmbLltpfibp~, umfnpbglibt 
Gpwfig hwztJ.wpqfibp qwmwpbi_Ilt mpwqumpfihpp u <umqwmfimb
uwqwU uhpbUwfibp}l pwpzwJ}lU hwmlJ.wUpzUbp}l, wqpbqwmfihp}l 
wpmwqpnqwlJ.wfintpjwU, zwpduwU lJ.}lUhtlwmplJ.wl.Jwfi UJ.Wpwubm
llhpp, tJ.wnbLltpp bul}uup npnzliwfi lJ wqpbqwmfibp}l qwqu}l 
hwztJ.wplJ.tiwfi mqqmpJwlip: 

'\,w}upwU }ufiqppfibpp tmWwfi bqwfiwlJ.fibp}lfi bmfinpwfiwm 
UJ.bmp t, (lUUl obnfiwpl.J.}l tJ.hp2ntU fibpqwjwgtJ.wo Uwufiwqpmwqwfi 
gpwqw(impJwfi, munllifiwuppbt «<l-JDlllWUifimbuwqwfi mb}ufipqwJp 
2whwqnp()'nnh> (Q-SC) wnwplJ.wJ}l mbuwi.J.wfi uwu~, nppg hhmn fibp
pnh}lzJWL hwpgbpml }lfipfimpmJfi ummqhL obnp pbp4wo qpmb
l}lpfibpn: 

'l-lnn.hl}lp6hplt Jt6p6ntpn1J6 umntqdw6 bwpgbp 

1. P."fi2 t ubpbfiwmpwqmnpwJ}lfi wqpbqwm~ (USU), UlWL I}llW 
, qwqun u wmufio}lU mwppbp}l UzwfituqmpJmfin: 
;'2. lTSU qwuwi.J.wpquwfi ubpnqfibp(l: . ! ' • I • • . 

3. Opn"'(ip bfi lTSU zwhwqnp<twqw,fi . pUntpwqnbn£!, UIUfl @wfig 
uzwuwi.J.mpJmfin: ; · · . :-_· · · · · 

4. Opn"Up hfi USU hpufiwlJ.wli mhfuUn,nqpwlJ.wO pfimpuiqphpp, mwt 
qpwfig UzwfiwqmpJmfi~: 
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5. flpn'·'ull tu mpwl.JmnpwJpli zwpdp~lihpp zwhwqnpb'wl.J.wli gmgtU
lipzuhpn ll qpwlig npntllwfi pwfiuu\llhp(!: P.fi~UJ.h"'u hli npnzmu 
Ulpllll.J.Ulnpp znzwtlJ.nqlJ (iwpliUllii)Wjpli nufhp(!: 

6. p(i~UJ_h"'u hfi I}_WUWl.J.wpql{nui qJlllllWUlliuthuwqwfi Ubphfiwlihp(! 
f.!Uut pwpzwJpfi qpuwqpmpJwfi ll pfi~UJ.h"'u hfi npnzl{mu fipwfig 
pwpzwJpfi qpuwi]pntpJmUUhp£.!: 

7. Opn"'fip hfi qwzwp pfimpwqp~~ mwpphpf.!: 
8. p."'a~ t wqphqwmp zwpduwG qpfihuwwpl.J.wli ll npn"'fip hfi ZP2lll 

qwp6hpp hpuliwl.J.wfi 6.llhp{!: 
9. P."'fi~ t wqphqwmp l.J.hfiwpnGJ!, z[12wqwpop l.J.hfimpnU{!, qpfihuw

mpl.J.wl.J.wli bpl.J.wpmpJntlit! li ttUJlintpjntfi(!, npnfip hU qpwlig 
· npnzuwfi pwliw61Jhpf.!: 

10. p"'(i~ t wqphqwmp zwpduw(i liflwliwl.J.[!, npn"'lip hli lJSU zwpd
uwfi hqwfiwl.J.fihp{!: 

11. P.li~UJ.b"'u bli npnzmu wqphqwmlt ZP2WflUlJloWJpfi qnuuu twJfim
pJntfi£.!, qwzmp wz)uwmwfipwjpfi hpl.J.mpmpjntfi{!, OUJ.UlpUWt 
tmJfintpJntfi(! zwpduwfi mluppbp hqwfiutl.J.Ghpp hwuwp: 

12. p(i~Uj_b"'u bfi fiw)uWUJ.WUl[IIUU\IlntU flWZUl{! upfi~ll USU wz)uw
mwlipfi ul.J.ubm: 

13. P.u~UJ.b"'u hfi npnzmu USU dwuwJpfi ll hhppwtlJ.nJ:uwJltfi wpmwq
pnqwl.J.wfimpJmlifihp£.!: 

14. P."'fi~ t hhppwtp.n)up dwuwuwldt Pllltwfiu{!, mwt qpw mwpphpp 
UzwUwl.J.mpJmfi[!: 

15. P."fi~ t hhppwtlJ.nJ:up duluwuw~lt oqmwqnpWwfi qnpawqpg{! ll 
pfi~UJ.h"'u t WJfi npnzl{mu: 

16. P."'fi~ t UJ.WJUwliwl.J.mfi tmwtnfiwJpfi hbl.J.mwpn ll pU~UJ.hu t wJfi 
npnzt.J.mu nu·m UlJlUll.J.utnp}l (inpuw-hhppwtlJ.nJ:up qnpaml.J.gp 
wpdhpp: 

17. Ni~UJ.b"'u t npnzl{mu USU t.J.wnh!PPP hhl.J.mwpwJpfi b-w)uuf.!: 
18. P.fi~UJ.b"'u hfi npnzmu U"SU wz}uwmwb'w)uunuifihpf.!: 
19. Opn"'fip hfi Ul[IWfiUUj_O[IUllUJpfi wqphqwmp zwpdl.iwfi bppnlllP-

fihpp hpufiwl.J.wli 6llhpf.!: . 
20. Opn"'fip hfi utpwUuUJ.npmwjpU wqphqwmfihpp wzJ:uwmwlipp 

qUwhwmuwfi hJ:nifiwl.J.wU gmgwUpzUbpn lJ qpwfig npnzuwa 
pwUwollhpf.!: 

htUl:itnt.J. « q_ JlllllWUlfiuthuwqwfi uth)ufipl.J.wJlt zwhwqnpamU» 
wmupl.J.wJp b-pwqppg ' pntnp qnpb'fiwl.Jmfi wzJ:uwmwfipfihpu wutp.n
tlJ.t.lht hli munu.Hiwl.J.wU 6hnfiwpltlt hhml!Jwt pwdpfifihpmu' 
1. Spwl.J.mnpUhpp pwpzwJpG hwml.J.wfipzfihp(! ll zwhwqnpb'wl.J.wfi 

gmgwfipzfibpf.!: 
2. UhphUwmpwl.J.mnpmJpfi wqpbqwmp wpmwqpllllwl.J.wfimpJmfin, 

l{wnbtltPP b'w)uun u zwrutliwG l.J.pfibuwwpl.J.wqwli UJ.wpwuhw
pbpn: 
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l. SwppLp wqphqwmlihpp pwpzwJpfi qpuwqpmpJntli[!: 
4. lJLpLfiwwpwl.J.wnpwjpli wqpbqwwfibpp l.J.wqup npnznu.ln: 
5. luwnpluliqpplihp: 
6. Ubphliwwpwl.J.wnpwJpfi wqpbqwmfihpp l.J.mhqthl.J.mwt.J.npuwfi 

hwzl{wpl.J.lihp (l.J.mpuwJpli fiw)uwqb'hpp l.J.wmwpuwfi hwuwp): 
5mpwpwli_ump pwdlip ul.J.qpmu phpt.J.mu hfi WJil pwdlip 

~LpwphpJWl whuwl.J.wli uwup hpuliwl.J.wli pwliwolJhpl], pul.J. t.J.hp2mu 
1Ulllli2WPl.J.tf.mu hfi tmat.J.wb' J:ufiqppfibp lJ Up ·zwpp J:ufiqppfibp 
tJfinfimpmJfi tm<niwfi hwuwp: 
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I. SPU4:SfiP'bbP.fl .eUPCU3fl'b ~US4:U'bflC'bbPe b-4. 
CU~U'l-fiPtHiliU'b !}fl:I'!}U'bflC'bbPe 

Spwijumpfihp}l PWJllWJpfi hwmqwfiftlfihp(! ijwJ:mtwu bfi n~ 
OpWJU zwp<Jp~lt, nt<huJltfi \f:ln):uwfiguwfi, [!fipwgpWJltfi uwult utWJlW
OhUlphpltg m Gpwfig wztuwmwfipwjpfi nbdpofihpltg, WJLh lWpdtlwfi 
U}WJtiwfifihppg, hnll.P tt1huwqpg m 1>Jtqpqwuh):uwfipqwqwfi l{wqtipg, 
mhqwfip}l pbpntpjmfiltg m pwp6pntpJntfipg: · 

Spwl{mnpfihpp' zwhwqnpb"wqwfi gmgwGltzfibplt IJtlpG bG 
U}wml{wfimo' lWJldft~p l}wnbtfl.PP <twtiwJ}lfi h mbuwl{wpwp b"w):u
ubp[!, mpwl{mnplt PWPlWJ}lG oqmwl{wp qnpb"nqmiJJWU qnpb"wltJ:lgl! 
(oqq), lWPdJ:l~lt wpi}Jmfiwl}bm h pwp2wJJ:lG (owptiwfiqwJltfi) 
hqnpntpjntfifibp[!, zwpdtiw(i wpwqntpjntU(! h WJLU: 

liJu pwdllmti wnw2wqpl}nq J:ufiqpp(ibpp tmWwG hwtiwp 
wGhpw<th2m t oqmtlht tip zwpp pwfiw6llbppg: 
1. SpwqumpJ:lln2w\}lnq ntd[! mwfinq wfipt}llbpp (wumqwGptlp) qpw 

npnzl}mti t hbmllJWL pwfiwollmt. 

p = 9550N0 quim "U 
l ' rqna 

(1) 

npmbrf Na -fi zwpdp~p Gntipfiwt hqnpmpJmGfi t, q'4..m, 1111 -G' mdwJ]lG 
\}l.n]:uwfigtiwG oqq-G, iw -G' nu:hu.JltG l}ln):uwfigtiwG l}ln):uwfiguwG p}ll}[! 
nG -0' zwpdp~p b"fi\jw6lltpubnlt U}UlUlOWfi hwowJ:untiJJllLU[!, U}Ul/pnU}: 
rq- G' mwfinq wfip'-l}l (wumqwfiptl}l) qtnpuwfi 2Wnwtlllllt!, o: 

w) Ufit\wt\np (Uifilluwmpq l}lll}bpnt\) mpwljmnpfihplt hwuwp 
rq = rw + hw(1- Aw}, (2) 

npmbr( rw -G' tibUlWijWqwfi wfitlwqnmm zwnw@qfi t ti, hw -fi ' oqwrfl.g 
qnrtl1 U}Pn1>]1Ifl pwp6pntpJntfi{!, u, Au.-G' l}flllP zwnwtlllWJpfi ollwl}ln
J:umpJwfi hwz4wmiwfi qnpb"wqpg[!, np[! umwfiqwpm h LWJU Ufi1n1>]1-
LWJltfi qnflhpp hwuwp hw4wuwp t 0,1 - 0,16, }iuq l{wuwpwJJlfi l}fl
llhJlp hwuwp' 0,2-0,3: 

p) @"ppmpwt\np mpwqmnpfibp}l hwuwp r"-fi wumijwfilttl}l 
zwnw4Ju1G t, ti: 
2. Spw\jmnp}l wfip4Gbp]l (pppmpfibpp) h hnij)l tip2ll l{gtiwfi md[! 

npnz4mti t hbmllJWL pwfiwollntl' 
Pli!l= lO!J.Gl!s 'b, (3) 

npmbq' f.1. - G qgtiwfi qnpb"wq)lgfi t, Glfg - [!' mwfinq wfi]lqfibp]l 
(mumqwfi}ltl_Gbplt) qpw nfil}finq phnfit\wbntiJJnLU{!, qq: 
w) @"ppmpw4np l1 pntnp mwfinq wfi]ltlfibpnt\ mpwqmnpfihpfl 

hwtiwp' 
Gli9 =Gcosa.: (4) 

6 

p) Uult unufinq ljwtip2wltm.t wfit\wtlnp mpwi.J.mnpfibp}l hwtiwp' 

G 
G(L-a)cosa.+ M

111 
2 

•. = ~-Gcosa. (5) 
"
9 L 3 ' 

npmLtf G -fi mpwl{mnplt qwfiq4wb"G t, l{q, L -(!· mpwqmnp]l bp\jwJ
Iitultwfi pwqwfi, u, a -fi' hnppqnfiwl{wfi nlJlqmpJwtip mpwl{mnp]l 
•'tUfipntpJwfi ltbfimpnfi)lg u)lfi~ll mwfinrt l{wop2wli]l wnwfigp£! bqwb" 
h!Jmul.jnpmiJJnLfi[!, u, a. -G' mbqwfip}l IJbpmpJwfi wfi4Jmfi{!, wum]l
<ltufi, M 111 -G' mwunq wfi}lqfibp}l U}Uluttiwfi untibfiutl!, I.J.q·ti: 
4. Spwqmnp]l qrnptiwfi q]ltiwqpnLIJJnLfi£! npnzqmti t hbmllJWL 

wpmwhwJUlnLIJJWOJ!. 
Pr =lOGf 'b, ( 6) 

npmbq' f -(! mpwljmnplt qtnpowfi qpuwqpm.IJJWfi qnpb"wl.}]lgfi t: 
). Spwqmnp]l IJbpntpjwtip zwpdllwfi q}lUWI)JlntpjwG hwrwwhwp

tiwfi md£!' 
Pi = lOGsina. "b, (7) 

rt(JUlb:rf a -G mbrtwfiplt pbpmpJwfi wfiltJmfifi t, 
h 

tga=-, (8) 
e 

llflUtbq' h -I! t\bpbrn]l (\lWJPl2PP) pwpopntpJntfifi t, ti, £-I!' t\bpbtQ}l 
{tltuJpt2PP) bpywpmpJntfii!, ti: 
6. Spwqmnp]l pWJ12P (owptiwfiqwJ)lfi) mdt!' 

pi! = pzwp<l - (Pr ±Pi) "b, (9) 

npwbq' Pzwpd -(! mpwtrmnp]l mwfinq tih]:uwfipqu}l 4Jlw 2WJ1d]12. mdfi t : 
liiJh P2< P~9 , WU}W Pzwpd= P2, bpb P2> Pli9 , WU}W Pl'"Jld= P~9 : 
7. Spwljmnpfl ztupdtlwfi mbuwl{wfi wpwqnLpjntU[!' 

2nr 60n r n v = q n = o 377~ lJuld: (10) 
w 1000 ' . lw . 

K. Spwljmnp]lzwpduwfi w2J:uwmwfipwJ)lfi wpwqmpJntfi[!' 

v =0 377r11 n° (~~_i_)\ju/d, (11) 
w ' im 100 

npmbrf 6-fi' mwfinrt tih):uwfi]lqtilt mbqwU}mntJUl}l tibb"mpJmfifi t, %: 
9. Spw\jmnp]l pwp2WJltfi hqnpmpJntfii!' 

. PV 
Ne = ~ q'4.m, (12) 

3,6 
upmliq' PP-fi ~w$tlmu t lj"b -nt\, Vw-6' \jd/d -mt: 
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10. ~qnpnt})Jtufi qnpmum£! mdwJ}lfi l}lnfuwfigmunur 
N~ =Nw(l-Tl~), (13) 

npmbq' Nw -fi zwpd}l~}l wpi)Jntfiwtttm hqnpntpJntfifi t, np£! pmt{wpwp 
qguwfi duniwfiwq hwtlwuwp t N~, fluq n~ pwt{wpwp qguwfi 
dwtiwfiwq npnzttmu t hbmltJWL qbpuf 

P,., Vw 
N =N JJ.==--: 

w • 3,6l). 
(14) 

ll.Spwqmnpfl qtnpuwfi qfniwtylntpjwfi \fllw (}wfuutl.nq hqnpmpJmfir:!' 

Nr =PrY"' qq_m: (15) 
3,6 

12. Spwqmnp}l hqnpm})Jntfi{! pbpmpJwfi hwrwwhwpuwfi hmutup' 

N - PiVW 1.·1 . . - '1"-'-Ul . 
I 3,6 

(16) 

13. Spwqumpp hqnpm})Jwfi qnpmuml! mbqWUJ.UlntJUlP chuuwfiwq' 

No= Pp(v"'- v...) qq_m: (17) 
3,6 

14.Spwqmnpp pwpzwJ}lfi oqq-fi' 
N 11 __ 11. 

p- N . 
Ill 

(18) 

l5,q_wnbt}lpp Wpi)Jntfiwt{bm mbuwqwpwp awtuu£! 1 qq_m pwpzwJ}lO 
hqnpnt})jntfi umwfiwtnt hwuwp' 

_1000011 nl1t•lm" 
Bt- 'i''i"-'- ' 

Nw 
(19) 

npmbq' G6 -fi tlwnb!lipp <hutiwj}lfi (}w]:uufi t, qq/d, 

G = Q 11 = yU qqld, 
d T T 

(20) 

npmbrt' y -0 ttwnbt.Pp}l tummpJmfifi t (qluti3 qwu qqlqti3), T-fi' 
zwpd}l~}l wztuwmw<hutiwfiwqn, pnUJ.b qwu dwu, U-fi' awfuut{wa 
ttwnbt}lp}l btutlwm. uti3 qwu qu3

, Ql! -fi ' zwpd}l~p qnqupg t'nu}uuqnq 
ttwnbJPP-P pwfiwqn, q qwu qq: 
16. CmpdltlP wnwtl_htwqmJfi wpi)Jmfiwtl.hm hqnpntpjntfifi wpqhtm
'lj.wJpfi umbfiqfl tJpw t}lnpowpqbt.Pu' 

Nm"" == Pnwp· q4.m, 
w 13,6 

(21) 

npmbq' nwpq -{! wpqbtm\twJpfi umbfiqp t}lubnp UJ.Ulntmwptl.bpfi bfi, 
UJ.UllpnUJ., P -a· tunwJflO ubtuwfipqup gmgumfipf!, lfb: 
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17. Spwqmnp ll wfigwa nwfiWUJ.Wph£!' 
vwQ~to6 

0. 
S=V T= · 

U1 gtNw 

18. Spwljmnp}lzp2wq(}wJ}lfi hqnpmpJmfir!' 
NZPf = Nw Xllll: 

19. t>fiqwolt tltubn}l UJ.mmmwptl.bp(!' 

(22) 

(23) 

~=~x~ 04) 
npmbrf n,,, -fi mpwqmnp}l mwfinq wfi}ltl}l. UJ.Ulntmwptl.bpfi bfi, UJm/pmq, 

i111 = i.,111 X iqw X il( .. , . (25) 
npmbq' i*111 -fi tftnluwfignuifihp}l mnu,Pp tllnfuwfigtiwfi ppt{fi t, iq .. -fi ' 
qtluwttnp tllntuwfiguwfi tllntuwfiguwfi PPtl£!, illiD -fi' tlhP2fiWJ}lfi tlJn
tuwfigmufibp}l t}lnluuifigtiwU p}ltl£!: 
20. Cwpd}l~p wpi)Jntfiwtlhm hqnpntpJntfi(! !Jwlut{wb" mhqwfip}l · 
pwpopmpjntfipg' antl}l. uwqbpltntjp}lg ' 

NP = N (•- Ha.')qq_m, (26) 
w w 104 . 

npmbq' H-1! mbqwfipp pwpapmpJmfifi t amfll uwljhplmtJppg, u, a.'-n' 
oqp nfiztiwfi lt 2bpt.iwump6wfip tllntltnJ:ut.iwfi hwztl.wntiwfi qwu 
hqnpmpJwfi qnpump qnpawqpQif a.'= 0,7- 0,9: 

Ju).').JlJ'),'(;J' 

1. UWl- - 14 zwpdP.il! 6 dwu 36 pnUJ.bmu awJ:uubt t 70,5 qte qpqb
LWJpfi t{wnht}lp: .!.lllz'tlht t{wnht.PpP. b'wluuf!, b}}b fipw }umntpjntfi£! 
0,86 qluti3 t: 

G ==.9.i_= yxU q!d, 
d T T 

G" 0,86x70,5x1000 = 9180 q!ct, 
6,6 

G = 9,18 qq/d 
2.fTlmmmw~wl}lntl. npnz'tlbt t, np '1--21 zwpdp~p b'fil.J.Illolt t}lubn[! 
4pnUJ.b 36 tlwJpliJwfimu qwmwpbL t 7360 UJUlntJm: fipnzbt t}luhnp 
tqmmuwu hwow]:umpJmfin: · 

n = nfl == 7360 = 1600 T.qUl!pmq: 
w T 4,6 
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3. fitdwlwlfll! gmJg t unlbt, np USQ-80 mpwqumpp qtnpuwfi fllllituq
pmpJwfi ntd(! tunqwfip 4Pw zwpdtlbJltu hw"4_wuwp t 2,64 qb: fipnzht 
q1_npuwfi qpuwqpmpJwfi qnpowqpg(!, bpb mpwqmnpp qwfiq"4_wof1 
3200 qq t: 

Pr =0,01Gxf, 

f = ___!i_ :=: 
2•

64 
=0 084· 

0,01G 0,01x3200 ' . 
4. fipnzbt 4-700 mpwqmnpp q1_npuwfi l}}luwqpmpJwO md(! hbpqtuo 
qwzm}lgwpwfiuwa duniwfiwq, bpb qtnpuwfi l}}luwqpmpJwfi qnpaw
lW9t! hwtlmuwp t 0,16-p, }luq mpwqmnp}l qwfiqqwo(! 12000 qq t.: 

Pr ::0,01x12000x0,16=18,8 l.(u·: 

5 . .!,hpqwa qwzumtu 5,5 quid wpwqmpJwlip zwpdtlnq S-40 mpwq
mnpp q1_npuwfi l}}lliwl]llntpJwfi md(! hwtlwuwp t 3,76 qlJ.: fipnzbt 
mpwqmnp}lzwpdowfi hwuwp wfihpwdbzm hqnpmpJntfi(!: 

N = Pr x V... 3,76x 5,5 := 5 63 q~m: 
f 36 36 , 

' ' 6.t.l.bpbtp}l hwqpwhwpuwfi hwuwp mpwqmnp(! bl.utuumu t 3,0l~lt4.m 
hqnpmpJmfi: fipnzbt qhptw]1 qpuwqpmpJwfi md(!, bph mpw~mnp(! 
zwpdqmo t 4,32 qo/d wpwqntpjwlip: 

N. =P;xVw 
I 3,6 > 

P. = 3,6x N; = 3,6 x 3,015 = 2 56 qlJ.: 
I v 4 32 > 

w ' 

7.11880 qq qwfiqqwontl S-1 OOtf mpwqmnp(! zwpdJ.lmo t J.lhpbumtl, 
np]1 pwpopmpJmfin 42o t, }luq bplJ.wpmpJmfir!' 400u: OpnzhL tlhplitpll 
hwqpwhwpuwfi hwuwp wfihpwdbzm hqnpmpJntfi{!, bph mpwqmnp(! 
1400 u mwpwampJntfit! wfight t 21 pnUibmu: 

N-=P;xV =001Gxi=001~ 
1 3,6 ' ' f 

s v :=
w T' 

N. = O,Olx Gx hxS == O,Olx ll800x 42x 1,4 == 13 23 q~m: 
' 3,6x £ x T 3,6x 400x 0,35 ' 

8. '1-S-75 {f mpwlJ.mnpp pwpzwJpfi ntdtJ: hbplW dwuwuwq hw~wuwp 
t 26qu: fipnzht mpwqumpp pwpzwJpG (l:lwpowfiqwJ]1fi) hqnpm
pJmCin, bpb fipw zwpduwfi wpwqmpjntfi(! 6,58 qu/d t: 

10 

N = P" x Vw = 26x6,58 = 46,61 q~m: 
R 3,6 3,6 

C). 2-pq t.flntuwugmlin4 IPP4 pbnfi"4_wopml zwpm.tJlil '1-S-75 mpwq
umpp zwpdl:tlP ofiqwou Jltubn£! utq pnUitmu qwmwpmu t 1700 
lliUlmJm: Spwqmnpp wumqwfipl.\ll zwnwqpq[! hw"4_wuwp t . 0,358 u: 
:,mztlht mbuwqwU wpwqmpJmU£!, bpb 2-pq t.flntuwfigmumu mpwfiu
~~tmpwJp $ntuwfiguwfi PP4t:! hw"4_wuwp t 41,5: 

_ n.xr ... _
0377 

l700x0,3S8= 553 qu/d: 
VUl- 0,377x . - , x 

415 
, 

lm ' 
I 0. UztuwmwUpp dwuwfiwq C}.-48 l zwpdpm qwpqwgfimu t 
~3,088\J.~tn hqnpmpjmfi: fitdwJpfi t.flntuwUguwU oqq-fi hwt[wuwp t 
0,88: .!,wztlht mpwqmnpp wumqwfifl4fibppfi t.flntuwfig"4_nq hqnpmp
Jl1lfi[! u hqnpmpJwU qnpmumU mdwJpfi $n)uwfigmumu: 

N., == N"' x fl.s = 33,08 x 0,88 = 29,1 1 q4.m, 

N
11 

= N w(l-TJ11 ) = 33,08x (1-0,88)= 3,97 q'-lm: 
11. C}_..-54 u zwpdp~(i wz}uwmwfipp dwliwfiwq qwpqwgfimu t 
35,5\}~m hqnpmpJmfi: Cwp<huhwqnpquw_U oqq-fi hwtJ.wuwp t 0,89, 
puq mpwqmnpp wumqwfip@ zwnw4P.Ilt! 0,326 u: fipnzbt hqnpm
pJwfi qnpmuut(! mbqwUitnntJUlp dwliwfiwq, bpb hwjtnUp t , np 
phnfitlwb- qptiwqmu 200 u wfigfihtm qbUIPntti mpwqmnpp wumqw
fiP.tlt! qwmwpmu t 100,6 UIUlntJm: 

N 5 =N$ xf>, 

s 
n =--, 

llj 2m 
q 

n,.. -nil! 
N 6 =N,..xTh , 

nil! 

2m, xn ... -S 
N6 = N ... Xll. ' 

21tfq x n ... 

N = 
35

,5 x o,sg x 2 x 3,14 x 0,326 x l 00,6- 200 = 0,91 q~m. 
6 2x3,14x0,326x100,6 

Ns = 0,91 q4.m: 
12. fipnztt S- 54\l. lnpwqmnp}l pwpzwJ}lG mdn 30 q~m hqnpmpJmG 
(!tUpqwgfibJltu, bpb Wjfi zwpdl{ntU t 6\ttl/d wpwqntpjwUp: 
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13. Sptuqumpn zwpd\lhtltu c)w.fuunul \: 5,1 qq_m hqnpntpJm(j: flpnzht 
mpwqmnplt qtnpuwu qpuw:qpntf}JWU ntd[!, hph WJU zwpdtlmu t 
4,0qu/d wpwqmpJwup: 
14. S-25U mpwqmnpl} zwpdUwU dwuwUwq c)w.fuumu \: 3,41 l.plm 
hqnpmpJmU: Spwqmnpp qwUqtlwbn 1460qq t: Opnzht fi1uu z•upd
uwU wpwqmpJntU(!, hph qtnpuwfi qpuw:qpntpJwU qnpc)wqitgfl 0,15 t: 
15. L}.S-1,5U' mpwqmnpp zwpdpm 1 dwumu c)wluumu \: 7,3:ti qq tltu
nh\llp: fipnzht tlwnhtltpp mhuwqwpwp 42ltnt!, hpb ]wpdltm qwJtqtUg
umu t 29,4 qq_m hqnpmpJmG: 
16. S-25U mpwqmnpp qtnpuwU qpuw:qpmpJwU mdn hwtlwuwp 1: 
2,19 q"t,: Opnzht mpwqmnpp mhqw]wpduwfi hwuwp wOhptudLzm 
hqnpmpJntU[!, hph wJU 750 u 6wUwUJ.wphU wUght t 7,5 pnutl.ntu: 
17. S-54q_ Ulpwqmnpp zwpdp~U wz.tuwmwUpp dwuwfiw\t lflUJI(jiUQ
fimu t 25,735 qq_m hqnpmpJmfi: Cwpdwhwqnpq ubltJwUpqtl(jLpp 
oqq-fi hwtlwuwp t 0,88-p: fipnzht mhqwUJ.UlDLJUlJl hwdwp hlu)uutJnq 
hqnpntpjWU uhc)mpjntU[!, hph hwjmfip t, np pbnUtlwb UlfliU~UIIIp!I 
zwp<hlwfi dwuwfiwq Upw mwU011 wumqwUJltlt! ltwmwfll.t I. I 00 
UJ.UlnLJUl, ltuq UJ.WPWUJ. [!Upwg}l dwuwUwq' 96,5: 
18.0tdw~wt.Pt! gntJ9 t mtlht. np S-54q_ mpwitumpJl 4bpbtvl• •lltlhuq
pmpJmU[! hwtlwuwp t 1,027 q'U: Spwqmnplt qwfiqtlwbn 3'1~0 lfll t: 
Opnzht phpntpJWU uhc)mpjntfi[!: 
19. S-100U' mpwi.J.mnpf! 6,5 quid wpwqmpJWUJl wOgObtn~ XOOtl 
mwpwbmpJmU, bwluuht t 3,52 I}U1 tlwnhtltp: ~wztlbt rl}lql•t•uJtiU 
tlwnh\llpp c)wJuun, hph Upw ]umntpjntU[! hwtlwuwp1: 0,86 q/m1 1 

: 

Get= QLI = yx U l[q/<1, 
T T 

s 
T=-· 

Vw 
yxVwxU = 0,86x6,5x3520 = 24596q/d, 

Get s 0,8 

Get = 24,5966 I.J.qld: 

20. L!-S-75U' mpwqmnpp zwpdlt~U wz]uwmwOI)it dwdtuthult qtu[t
qwgpbt t 55,2 qq_m hqnpmpJmU: ~wztlbt qtunhtltplt dwll•u.lflU ihuju
Uf!, hph Upw mhuwqwpwp bw)uuf! hwqwuwp t 272 ~'luuf: 

Gd X 1000 
gt = ' 

Nw 

G = gt x N~ 272x 55,2 -l.S OJ ltq/d: 
d 1000 1000 ' 

12 

J I. ll(j)utltult"' mwpwc)mpJmfi qwUgfi}l S-4U mpwqmnp[! 7,5 quid 
lli(IIUqntpjWUp zwpdtlhtliU, bpb 2WJlOltH!, qwpqwgUbtnq 80,95 qq_Ul 
llltllftiUpJntU, c)w]uumu t 105 lJ.q tlwnbL}lp: q_wnbL}lpp mbuwlJ.wpwp 
i'ltufuu[! hwtlwuwp t 251,6 qlqq_md: 

S=VwxT, 

T=~ 
G' 

" 
G _gtxNw 

d- 1000 ' 

Vw xQ~ x1000 
S= , 

gt xNw 

S = 7,5x 105x 1000 = 38 67 lJ.u: 
251,6x 80,95 ' 

22 . ~ltJlllwtltiti.J.wlJ.wU wpqhtwlJ.wJpU umbUqp ti.Pw L!--108 zwpdltm 
:'i pnUJ.b ml.mflntPJWOp ..pnpawp\J.htm dwuwUw\J. 4.2nwJltU ub]uw
{iftqul} gmJg t mtlht 0,83 q'U md, wpqhtwqp tltuhnfl 1050 UJ.UllpnUJ. 
u1U1mmwptjhpp qtuwntu: <l>npa p dwuwUwi.J. c)w.fuutlht t 1500q tlwnh
fiUUJmp: fipnzhL zwpdp~p wnwtlhtwqmJU wpl}Jmfiwtlhm hqnpm
PJntli(! u tlwnhtltpp mbuwlJ.wpwp c)w]uun: 

Px 0 wjlq loTI N = ... ...._tn, 
w 13,6 

G., X 1000 IJ,yJ d 
gt = q, ... ...._m ' 

Nw 

G.,= Q~ l.J.qld, 
T 

- Q~ X 1000 t>/ltTl d 
8t- ~ ... ...._m' 

NwxT . 

N = 0,83x 1050 = 64 07 l.j_q_m, 
w 136 ' 

' 
= 1500x lOOOx 60 = 280 9 qll.J.q_m d: 

gt 64,07x5 ' 

7:'. S-130 mpwqmnp{! zwpdtlmu t tlhphwntl, nplt hp1.fwpmpJntfi{! 
1200 u t, pul.J. pwpapmpJmUn' 96 u: fipnzht mpwl.J.mnpp mdn tlhphwlt 
ll•uqpwhwpuwa hwuwp, hpb Upw qwUqtlwc)(! 11500 I.J.q t: 
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Po. =0,01Gxsinc:x., 

. h . 
SIOC:X.=-=1, e 

P(l =0,01Gxi, 

. P =001xll500x~=92 liu: 
(1 ' . 1200 , 

24. Spwt.tmnpn, npp qwliqttwon 5400 l.tq t, 5,2 t.to/d wpwqmpJwOp 
zwpctttmo t uwpwtwll~n4, npp pwpapntpjntfi(! 70 0 t, pul.t upl{tupmp
jntfi(!' 1400 o: Opnzbtl!bptwp hwllPwhwpowli hwowp wuhtuudbzm 
hqnpmpJmun: · 

N = P(lxVw, 
(1 3,6 . 

h 
P(l =0,01G£, 

N = O,OlGxhx Vw = O,Olx 5400x 70x 5,2 = 3 82 lplw 
(1 3,6£ ·· 3,6x 1400 ' ·. 

25. S-4U mpwt.tmnp(! lPPll pbnlittwontpjwtlp wz)uwmbwu qtupqwg
umu t 914'4.m pwpzWJpU hqnpntpjntfi, pul.t pbpptnuttwontpJ1110 1JlWJ
OwfiuhpmO' 80 t.t'll.m: OpnzbL 1 q'll.m hqnpmpJmG qwpqwgli qm hw
owp wfihpwdbzm ttwntlltp)l mbuwt.twpwp aw)uu(!, bpb Ul[l ' uttump)l 
qbppbnfittwompJWUp wz)uwmbtnt dwOwliwlj ttwnbJllpp ll1UIIWJPfi 
ow)uu(! t.twqubt t 22,8 qq/d, pult pbppbnfittwbmpJWOp WJliHIUtbtltu' 
20,24 l.tqlct: 

_ Gdx1000 
gt - --N-- , 

w 

= 22,8 x 1000 = 250 5 qllJ.'ll.md, 
gtqp 91 ' 

= 20,24x 1000 = 253 qllJ.'ll.md, 
gtqp 80 ' 

26. f!bnfittwompJwfi mwl.t npnzwl.J.P mwpwompJmli wliglibi~IU S-40 
mpwt.tumpp mwfiili} wfi)llll! t.twmwpmu t 80 UJ.UlntJm, )lulj Will fimJG 
mwpwontpjWli tlJlw U}WflWUJ. (!lipwgnl! zwpdl!bJllu' 73,6 l' JUUlljUl: 
Opnzht mbqwUJ.mmJmf:l hwzttwnowfi oqq-fi, np[! hwz4)1 l: 10nfimu 
mpwt.tmnp)l hqnpmpJwfi qnpmumn mbqwUJ.WntJmp dwuwuuq: 

0 
115 =1--' 

100 

14 

n -n o= w 111 x100, 
nw 

nw -n,, 80-73 6 
116 = I .., = 1 ' = 1- 0 08 = 0 92: 

nw 80 ' ' 
27. fl--21 zwpd)lw wz)uwmwfipp dwowfiwlt qwpqwgfimo t 14 7 4'4.m 
hqnpmpJmfi: Spwl.tmnp)l nuJwJpfi l}ln)uwfiguwfi oqq-fi hwtl~uwp t 
0,87: ~wztlbt mpwl.tmnp)l hqnpmpJwfi ljnpmum[! mdwJpfi tlm)uwll
gmomo: 

Nd =NJ1-11,)=14,7(1-0,87)=1,914'4.m: 
28. lHPl--14 zwpdp~f! wz)uwmwfipp ctwowfiwlt qwpqwg(imo t 
55,24'4.m hqnpmpJntU: fl-S -75 mpwqmnpp mdwjp(i qm)uwfiguwfi 
Ob)uwCipqofibpp oqq-fi hwlJmuwp t 0,89: ~w24P wnfibtml l.tnpmum[! 
mbqwUJ.UlntJmp dwowCiwq, npnzbt mpwqmnpp mwGili} ob)uwCipqop 
zp~wqowjpU hqnpntpjntfi(! U mbqWU!UlntjUl)l 4flw hqnpntpjwfi 
ljnpmum[!, bph UlbflWU!WntJmp oqq-6 hwtlwuwp t 0,92: 

N ll'~ = N w X Tid ' 

N6 = Nm xo = Nm(1-Tt6 ), 

N zi·~ = 55,2 x 0,89 = 48,578 lj'll.m, 

N 6 = 48,578{1-0,92) = 3,93 4'4.m: 
29. S-54'4. mpwljmnp[!, npp qwfiqlJwou 3700 qq t, wz)uwmwfipp 
dwowfiwl)_ qwpqwgfimu t 15 q'U pwpzp (6wpuwliqwJpli) met: 'Uw 
4,5 l.tli/d wpwqnt}}JWOp zwpdqmO t 1,2% }}bpnt}}JWOp mhqwlipnq: 
~qnpmpJWU qnpmumn mdwJpCi l}ln)uwliguw(i ob)uwCipqoCihpmo 
\twqomo t 3,53 q'-l.m,. puq mhqwll}mnt.Jmp hwllPwhwpowa 4flw 
bw)uuqnq hqnpnt))Jntfi[! 0,7206 q'll.m: Opnzht zwpctp~p wpl}.Jntliw
l.(bm u }lfipuwmhqwl}ln)uow(i tiPw ow)umi.Ili} hqnpnt}}jntCilibp[!, h}}b 
cnnpowli q}lowrymtpjwli qnpawqpg[! 0,075 t: 

N s = N lP2 X 0 ' N lJI! == NUl X 11. ' 

Pr = O,OlGxf = O,Olx 3700 x 0,075 = 2,775 lt'U, 
i 12 

P(l = O,OlGx- = O,Olx 3700x -'- = 0 4444'\J, 
100 100 ' 

N = 15 x 4,5 =183924.'4.m 
ll 3 67 ' ' 

' 

Nr = 2,775x4,5 =393\i~m. 
3,67 ' . 
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N = 0,444x 4,5 = 0 541\r~tm, 
a. 36 ' 

' 
N w == 18,392 + 3,39-0,541 + 3,53 + 0, 72 = 25,49 q"{.{_m: 

30. 4150 qq qwGqqwbnq S-54U mpwqmnp{! qwllqwgGmu t 12,15 ll'U 
pwpzwJpfi md: UJfi 5 quid wpwqmpJwup zwpch{mu t qhphwml. npp 
pwpopmpJntU{! hwl{wuwp t 64 u, }mq bpqwpmpjntGI!' 1920 u: fipn
zhL mpwl.J.mnpll pupUwmbrtw$nfuuwU hwuwp wfihpwdbzm hqnpm
pjntG{!, bpb qpw <ltnpuwU .qpuwqpmpJwU qnpb"wl.J.ll91! 0,08 t: Ilpnzbt 
UwU. pwpzwJllG hqnpmpJntG{!, bpb mdwJllU $nfuwUguwU oqq-fi 0,88 
t : 

N - Pr x Vw 
f- 3 6 

' 
N 11 = N.,{l-11u) , 

Pr = 0,01Gx f, 
i 

Pa. = 0,01Gx lOO, 

pll = pz - (Pc ± PJ, 

Nw =N 11 +Nr+Na. +N.+N6 , 

P11V. 
N =--, 

ll 3 6 
' 

N = l2,15x 5 == 16 55 1·4_m 
ll 3 6 ' '1 ' 

' 
N = O,Olx4150x0,08x5 = 4 521•\..{_m 

f 36 ' '1 ' 

' 
N =O,Olx 4150x64x5=lS61,q_Ul 

a 3,6xl920 ' '1 ' 

N5 =0, . N4 =N.,{l-ll,}==0,12Nw , 

Nw = 16,55+4,52-1,86+ 0,12Nw, 

Nw = 21 ,8 q4..m: 
.31. S-544.. mpwqmnpll zwpapm qwpqwgUmu t 36,7 q'4.m hqnpm
PJntG: Spmqmnpll pwpzwJ)lG (nwpuwfiqwJpfi) hqnpmpJmGp hlllqw
uwp t 27,2 4_4..m: Ilpnzhl mpwqmnp)l pwpzwJpU oqq-G: 
32. 2-pl} \ftnfuwUgmunl{ b-wUpwpbnUtlwbmpJwU.p wztuwmhtJm 
Ulpwqmnpp zwpcJ}l~lt b"fiqwobt ijmbn{! l)_tUUltUpntU t 1600 UJ.UI/pnUJ.: 

16 

!Jrlmlhmtnpqwb" mwUnq wUp4.P. qlnpuwU. zwnwtltull! 0,789 u t, pull 
''""""'4nptlwb- wfilltlllfin qwqumu t fillw 91 %-n: fipnzhl zwpdtl.wfi 
Wl~tuulttUG wpwqmpJntfi{!, hph mpwqumpp 2-pq lftnfuwUgmumu 

f
iJtllllluu~upwJ}ltP}l4. lftntuwuguwU Ptul.I! hwtlwuwp t 156: 
J. ~~00 l.Jq qwUqqwb"n4. mpwqmnpp hbp\lil <huuwUwq qwpqwgUmu 
21,'J. q'\, pwpzwJ}lU met, 0,022 pbpmpJwU.p mbqwUpmu zwpdtlmu t 
.~ lttVcl wpwqmpJwU.p: ShlltUUJ.UlntJUlP hwzqwnuwU oqq-fi 0,98 t, 

tutftu 1t•u tttntuwfiguwa oqq-U' 0,857, pull qtnpuwa .qpuwqpmpJwU 
•tt(lhtu4P91!, 0,07: <!,wz4.ht qwnbtfl.p}l mbuwqwpwp b"w}uu{!, bpb fipw 
IUUI111Jfl(i bwfuul! 11,8 qq/d t : 

lOOO xG., 
gt= 

Nw 

Nw == N 11 +Nr±Na. +N 11 +N0 , 

P11 xVw 
Nil ' 3,6 

N 
_ PrxVw 

f- ' 3,6 

N == pa xVW 
0. 3 6 ' 

' 
No =NJl-ll li )xlld• 

N, =Nw(l - 11.,), 

N = 22,2 x 4,5 = 27,22 l.J.qm, 
ll 3,6 

Nr = 0,01x5400x0,07x4,5 = 4,634 q"{.{_m, 
3,6 

_ O,Ol x 5400x 0,022x 4,5 = 1456 IJ"{.{_m, 
N"- 36 ' 

' 
N = 27,22 + 4,634-1,456 + 0,143N'" + 0,143x 0,9SNw, 

w 

0,717Nw = 30,398, 

N = 30,398 = 42 396 qqm, 
w 0 717 ' 

' 
= lOOOx 11,8 = 278 32 q/1}'4.U1d, 

Bw 42396 ' 
' 

gw = 278,32 q/l.J.Y,wcJ: 
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34. SpwlJ.mnp[!, npp qwfiqt[wit[! 6800lJ.q t, 4,59 lJ.ti/d wpwqm~JWOp 
zwpdt[mo t tJ.bpbumtJ.: SpwlJ.mnpp hqnpmpJntU[! 35,735 l{q_m t, pulJ. 
pwpzwJpfi md[!' 20 lJ."b: fipnzbt t[hpbw}l hwllPwhwpowfi md[! 1J 
tJ.bpbw}l ~bpm~Jmfi[!, bpb qtnpowfi qptiw.l)IlmpJwfi qnpitwlJ.J19I! 
0,081 t, pulJ. mbqwU}utmJmp lJ.npump hwzt[wnowfi oqq-fi' 0, 95: 

N =PaxVw 
a. 3 6 ' 

' 
PllxVw 

N = ' 
II 3,6 

N _ Pr xV., 
f- , 

3,6 
N 6 = N 4>(1-116 ), 

PP = pz -(Pr ± PJ, 
P = N6 x3,6, 

2 VID-V., 

vw =VIII Xflli, 

Pr = 0,01x Gx f = 6800x O,Olx0,081 = 5,508 lJ."b, 

v = vw = 
4

•
59 

=483lJ.ti/d, 
"' 11 a 0,95 , 

N 6 =35,735x{1-0,95)=1,786lJ.q_m, 

P = 1,786x 3,6 == 27 3 lJ."b, 
2 4,83-4,59 ' 

Pa == P2 - PP - Pr == 27,3-20,0-5,508 == 1,792 lJ."b, 

i=~= 1,792 =0026, 
0,01G 0,01x 6800 ' 

N = 0,01x6800x0,026x4,59 = 2211 lJ.q_m: 
a. 3,6 , 

35. SpwlJ.mnp[! hnqp gwpwfiowfi dwowfiwlJ. zwpdt[mo t 5,25 l{u/d 
wpwqnL~JWOp: Swfinq obfuwfipqopfi tltnfuwfigt[nq hqnpm}}JlllU(! 
lJ.wqomo t 32,15lJ.q_m, pulJ. pwpzp md[!' 16,5lJ."b: 
fipnzbt mpwlJ.mnpp pfipfiwmbqwzwp<hlwfi md[! 1J qtnpowfi qpomq
pm~Jwfi qnpitwlJ.pg[!, bpb utbi}WU}UllllJUlp tJ.pw itwfuutJ.nq hqnpm
~Jmfi lJ.npump hwzt[wnowfi oqq-fi 0,96 t, mpwlJ.mnpp qwfiqt[wo[!' 
5400 lJ.q: 
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PP = Pz -{Pr ± pa.~ 
3,6N6 p = , 

2 v ... - vw 
v = vw, .. 

ll a 

N6 = N4>(1-Tj 0 ), 

v = 
5
•
25 

= 5 469 lJ.tiid, 
.. 0,96 ' 

N s = 32,15 X (1- 0,96) = 1,286 lJ.q_Ul, 

P = 3,6x 1,286 = 2155 lJ."b, 
z 5 469-5 25 , , , 

pa =0, 

pf =21,55-16,5 =5,05 lJ."b, 

f == _JL_ = 5,05 = 0,093: 
0,01G O,Olx 5400 

16. 11400 lJ.q qwfiqt[witnt[ S-100 mpwlJ.mnp[! zwpdt[mo t 5 lJ.Oid 
mpwqnt}}JWOp: SpwlJ.mnpp zwpdJlW qwpqwgfimo t 68,383 lJ.q_ut 
hqnpmpJmfi: fipnzbt mpwlJ.mnpp tiwpowfiqwJpfi hqnpmpJmfi[!, b~b 
qtnpowfi qptiw.l)Ilm~Jwfi qnpitwlJ.pg[! hwt[wuwp t 0,08, mdwjpu tltn
fuwfigowfi oqq-fi' 0,88, mbqwU}utntJUlp tJ.pw hqnpm~Jwfi lJ.npump 
hmztJ.wnowfi qnpitwtwm· 0,96: 

Nw =N 11 +Nr±N
11 

+N,+N6 , 

Nd == N,Jl-Tj ,), 

N6 == N 111 11 d(l-Tj 6 ), 

0,01Gx fx V"' 
Nc= ' 3,6 

N. == 68,383 X (1- 0,88) == 8,206 lJ.q_Ul, 

Nr = 0,01x11400x0,08x5 = 12,42 lJ.q_m, 
3,6 

N == 68 383-12 42-8 206-2,407 = 45,35 lJ.q_m, 
Q ' ' ' 

N 
11 

= 45,35 lJ.q_m: 
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37. 70u pwpopntpJWUp l.a 2800 u hpqwpmpjwUp tlhphtpml zwpdl.l.hfpu 
mpwqmnp[! qwpqwgfimu t 39,71 qq_m hqnpntpJntfi: Spwqmnpp 
qwfiql{wb"[! 6400 qq t , puq wpwqmpJntfi[!' 4,4 quid: llpnzht mpwq
mnpp pwpzwJpfi oqq-G, hph qtnpuwfi qpuunymtpJwfi qnpbwqpg[! 
0,06 t, mdwJpfi .Pn}uwfiguwfi oqq-fi ' 0,86, puq mhqwUlUlntJUIP qpw 
hqnpmpJwfi qnpump hwzl{wnuwfi qnpawqpg[!' 0,975: 

NP 
llj> =N, 

w 

PJ>VW 
N =-·-, 

II 3,6 

pll = Pz - (Pr ± P(l ) ' 

Pr =0,01G x f, 

Pa =0,01G x i = 0,01G x ~ , 
R 

N 6 x3,6 Nw Xl] .{t-l] 6 )x3,6 
p = = ' 

P V"'- Vw V., _ V 
U1 

llB 

llp = 11. x TJ11 = 0,86x 0,975 = 0,838: 

38. 2-pq .pn}uwfigmumt wz}uwmhr_llu S-100IJCl-U mpwqmnpp IUUUl
qwfipl{[! l.j_wmwpmu t 24,5 UlUl/pn\ll: SpwfiuupupwJ}l .Pn}uwfigtiwfi 
PPtli! hwtlwuwp t 42,5: llpnzht Mqwol.a tlmhnp UlUlntmwptlbp[!: 
39. S-lOOU mpwqmnpp -'l--108 zwpdllll! wz}uwmwupp [!Opwgpmu 
qwpqwgfimu t 82 qq_m hqnpmpJmfi: DtdwJ)lfi .pn}uwfiguwfi tiL!uw
fi]:lqufihpp l.a ZllPWJP oqwqfihp):l z.puwfi hweywhwpuwfi 4Jlw bwtuu
tlmu t wpll.Jmfiwtlhm hqnpmpJwfi 12%-[!: Opnzht mhqwUJ.UllliJUlP 
l.j_npmum[!, hph hwJmfip t , np phnfitlwcrmpJwfi mwq npnz 6wfiw
UJ.wph wfigfibl}lu mpwqmnp)l wumqwfil:Itli! qwmwpmu t 85 UJ.UlntJUl, 
)luq GntJO 6wfiwUJ.WJ1h[! UJ.WJlWUJ.. [!fipwgntl wfigfibl}lu ' 84 UJ.UlntJUl : 
40. S-4U mpwqmnp[! 4-pq .Pn}uwfignlllntl UJ.WJlWUl nfipwg J2ntl 
wz}uwmhtm qhuu:mtu wumqwfi):ltln qwmwpmu t 34 UJ.Ullpnur 
Spwfiuu)lu}lwJ}l LPP4 .pn}uwfiguwfi PPtli! liztlwb .Pn}uwfigmumu 
hwtlwuwp t 42,3: Opnzhtzwpd):l~)lfpuhn):l UJ.Ulntmwptlhp[!: 

n
1 

= 34 x 42,2 == 1434,8 UJ.Ul/pnUJ.: 

41. Opnzht S-lOOIJCl-U mpwqmnp):l mpwfiuupupwJp .Pn}uwfigtllUU 
PPtll! 3-pq .Pn}uwfiguwfi hwuwp, hph q1Juwl{np .Pn}uwfiguwfi 
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nzm 
nwup ==-.- , 

. lUl 

nz.m 
nwutq =-.-' 

. 1 Ul 

- 1700 == 46,45 UJ.tnfpn\ll, 
n,~ ,- 36 6 

' 
-~=47,81 UJ.mfpnUJ.: 

nwutq- 36 6 
' l ... t hnUtlwbmpjWUP wz}uwmb\}lu 

43. 2-pq .pn}uwOgmuntl lPt"-t P uhn llbq pnUJ.hntU qw-
S-lOOlJCl..U mpwqmnp)l zwpcJ}l~ <)fil.j_wo~t$):lz~nw$ll.I! hwtlwuwp 
mwpmu t 1000 UJ.Ul: Spwqmnpp wumqw wqmnpp zwpouwU mb-
1. 0,42 u , ~n}uwfiguwa PP4I!' 42,5:fi~hpn~ht~~ mhqwUJ.UlnLJUlP qnp-
uwqwfi l.a ppwl.j_wfi wpwqnt.pJnt ~· 
hwqpg[! 4% t: 

V =V(l_~l 
Ul .. ~ 100 J 

lOOOx 0,42 = 3,72 quiet, 
vo.n = 0,377x 42 5 

' 

v -3 nx(l-~) == 3,57 qu/cJ, 
Ill- ' 100 

V = 3 73x o 97 = 3,62 quiet: 
w ' ' 
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44. Spwqump}l }1UpUwmhqW2WpduwU ntd[! 4 q"V t: n~ IPM phnUl{w
bmpjwUp 2WPd\lhtm qhuwmu 2wpd}l~}l bUqwolt W.ubn}l UJUlnttnw
pl{hpJ! hwl{wuwp bU 1410 UJ.tn/pmq: fipn2ht tnpwqump}l mhqWlWPd~ 
uwU 4Pw bwtuul{nq hqnpmpJntUJ!, hph · mwUnq wU}ll{}l q(npuwfi 
2wnwl{}lq(! hwt.tmuwp t 0,684 u,mpwfiuu}lu}lwJ}l IPPll tltn}muUguwa 
p}ll{~ ' 58,7, }luq mhqWUJ.UlDLJUl}l hw2l{wntiwfi oqq-U' 0,92: ,, 

N == Pr x V w V == 0 377 "z~ x rq x,... , , 
r 3 6 w ' • ·•o• 

' lm 

V == 0 377 x 1410x 0,684x 0,92 == 5 69 •·u/d 
w , 58 7 , 'i ' , 

N _ 4x5,69 _
6 2 

l.wl · • 

r - 3 6 - ' 'i"t.Ul. 

' 

: J, 

45. 5400 qq qwfiqqwanq mpwqmnpl! tp}lq phnUl{wampJtuup I.~'Yo pb-
pmpJwtip tnbqwUpmu W2fuwmhtltu mwUfi11 uhtuwU}lqu}l q(IIU qwp
qwgUmu t 35,3 q"tl.m hqnpmpJmU: Spwqmnp}l wumqwli}lt11• Jtunw
t.IPil~ 0,326 u t, mpwfiuu}lu}lwJ}l titntuwUguwU p}lt.JI!' 28,75: CIUpdJ:l!P 
b-Uqwolt W.uhn}ll.lJ.UlnLJtnUhp}l PPt.ll! 1300 UJ.UllpnUJ.l: fipn7l•1 utpwq
mnp}l I!WP2WJ}lU hqnpmpJmU~, hph qtnpuwU q}luwqpmpJtuU qnpaw
lt}lg~ 0,09 t, }luq mhqWUJ.UlDLJtn}l 4Pw hqnpmpJwU qnpum}l htuJl{wn
uwfi qnpawq}lgl!' 0,97: 
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P12 xV, ( ) N
12

== , PP==P2 - Pr±Pa, 
3,6 

Pr == O,OlGf, 

p = O,OlGf 
(1 100 ' 

P = 3,6N 0 
2 V -V ' m m 

N0 = N<~>(l-110 ), 

. "l'l v w = v Ult'\0 == 0,377-. - flo, 
1\11 

Pr = 0,0 lx 5400x 0,09 = 4,86 l{lJ, 

Pa =0,01x 5400x0,015 =0,81qu, 

V == 0 377 X l300x 0•326 
X 0 97 == 5 335 1•11/ct 

W > 28,75 > > '1 I 

v = 5,335 ==55 41lfct, 
111 0,97 ' 

N
0 

== 35,3 x (1- 0,97) = 1,059 44lll, 

p == 3,6·1,059 = 23,5 44lll, 
2 5,5-5,335 

Pp = 23,5-4,86 + o,s1 = 19,45 4u, 

N = 19,45 X 5,3 = 28 44lll, 
u 3,6 

N == 28,0 44lll : 
. p 

46. Spwqmnpl! 2wpdtiwU dwuwfiwq awfuumu t 4,03 q"tl.m hqnpm
}}JntU: fipn2ht qtnpuwU q}luwqpmpJwU qnpawq}lgl!, hph hwJmU}l t~ 
np mpwqmnp}l qwUql{wb-1! 3950 qq t, }luq 2wpdtiwU wpwqntpjntUI! 
4,67 I.J.ulctwu: 
47. 2-pq titntuwUgmunl{ w2tuwmht1tu S-54"tl. mpwqmnp}l 2wpd}l~}l 
b-Uqwolt tltuhnl! uhq pnUJ.hmu qwmwpmu t 1350 UJ.UlntJtn: S~qw
UJ.UlDLJUl}l hw2l{wnuwfi oqq-U hwqwuwp t 0,97, mwUnq wU}lq~ 'll"P~ 
uwfi 2wnwt.JP111!' 0,326 u, mpwUuu}lu}lwJ}l titntuwfiguwfi p}lq~ 33,6. 
~w2llht mpwqmnp}l 2wpdUwfi mhuwqwU ll }lpwqwU wpwqntpJmU-
Uhpl!: 
48. It.S-75 mpwqump}l w2tuwmwUp}l ctwuwUwq Upw UlJYl..-14 2WP-
ct}lw qwpqwgUmu t 55,2 q"tl.tn hqnpmpJmfi: Spwqump}l I!WP2WJ}lU 
oqq-U hwl{wuwp t 0,8, npn2ht Upw 6wpuwfiqwJ}lU hqnpntpJmfi~: 
49. S-40 mpwqmnp}l It.-37lJ 2wpct}lw qwpqwgUmu t 28q4.m hqnpm
pJmU: Spwqmnp}l I!WP2P ntdl! hwqwuwp t 8,2 q"V: fipn2ht Upw 
I!WP2P md}l oqq-U, hph wJU 2wpdl{mu t 5 quid wpwqmpJwtip: 
50. ~hnUqwampJwU mwq npn2wlt}l 6wUwUJ.Wph wfigUhtm qhUJ.I!ntU 
It.S-75lJ mpqwmnp}l wumqwU}lql! qwmwpmu t 150 UJ.UlOLJUl, }luq 
WJll fintjfi 6wUWUJ.WPhl! l.lJ.WPWI.lJ. I!Upwgnq wfigfihtltu' 146,5 
UJ.UlDLJUl: fipn2ht pwU}l mnqnu t qwqumu mpwqmnp}l mhqw-
UJ.UlnLJtnJ!: 
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II. UU.ebvUSPUliSfi.PU3Pv uq.pbq.USP 
UPsu~.rn~uliu-vo~~ao~ue,~unu~ 

tmluUC bq 4P"bbUUSP4:U'-IU'U 
fllUPUUGSPbPC 

UhpbfiwmpwqmnpwJ}lfi wqphqwmp wpmwi}IlnqwlJ.wUmpJDLfi[! 
qwfml_wb' t wqpbqwmp l!wnmgl{wb'pwj}lfi \llWpwuhmpbp}lg, pfi~U}bu 
fiwu pfiwl!wfi U}WJuwfifihp}lg, wpmwi}Jlwqwfi qnpb'{!fipwglt qwquw
lJ.bplllmu.ttg m wz}uwmwfiplt nhd}lupg: 

UJu lJ.wu WJfi qnpb'nfi}l wqi}bgmpJntfif} wpmWIJiliUJ.Wl!wfimpJwfi 
h l{wnhtJlplt b'wfuult l{p.w qfiwhwml{ntU t [!UU1 UltUWt Ubphfiwmpwq
UlDJlWjp(i wqpt.qwm}ll!wqu.tt: 

UJu pwdfimu wnwSJwiJilqnq ]ufiqppfibplt tmb'uwfi hwuwp wfi
hpwdbzm t oqmtlht hbmhJWJ. pwfiw6L.hp}lg: 

1. Uqpbqwmp wzfuwmwfipwJ}lfi nfipwgpfihpp (qnp<tbplt) PP4t:!' 
c 

n =B, . (27) 
w 

npmbq' C-fi hnqwuwu}l J.WJfintpJmfifi t, u, Bua-fi' wqphqwm}l 
wzfuwmwfipwjpfi {!fii}qpl!llwfi LWJfiDLpJDLU£!, u: 

2. UzfuwmwfipwJJtfi [!fipwgpfl qnpb'wl!pgn' 

q>= sw :::.: VWTW (28) 
Sw+Silj VwTw+VIljTut' 

npmbrf Sw -fi wqpbqwm}l wz}uwmwfipwJpfi {!fipwgpfitip}l qm.uwpw
J}J.fi hpqwpmpJmfifi t, u, S111-fi' wqpbqwmlt U}WJlWU! J!Opwgpfibpp qm
uwpwJltli hpqwpntpjmfin, u, TW,TIIj -fi' wzJ:uwmwupwj}lfi 1.! U}WJlWtq 
(!fipwgpfibp)ll{p.w <twJ:uuqnq dwuwfiwqlihp[!., chuu, Vw,V 111-fi' w<wb
qwmlt zwp<hiwG. wz]uwmwUpwjpU lt U}WPWU!{!fipwgpuhp}l wpwqm
PJntfifibp(!, quid: 

(29) 

npmhq' L.u-fi wqphqwmft t\hl.J. wzfuwmwfipwjpfi [!fiprugpp hpqwpm
pjntfifi t, u: 

Uqphqwmft utW[lWutf!lipwgpfibpfl hpl.J.wpmpJDLfi[! n~ hwfiqmgw
J}lfi uhpni}Ilq zwpduwfi dwuwfiwl.J. npnztjmu t hhmU.JWL pwfiwdumr 

S =(C+4R)_£, (30) 
ut 2B 

w 

npmbq' R-[! wqphqwmp 2P2WI}wp6p2wnw$qfi t qnpb'Jl qhpSJIUU, t.l: 
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Uqphqwm~ U}WPWU! (!fipwgpp hpl!wpntpjntfif} hwUqmgwjpfi 
l&t]lllfiwl!mlzwpdtiwfi chutiwfiwl.f 

SIIJ =(6R+2e)~, (31) 
w 

IIJtmhrf e-fi wqphqwmp bJ.I!p l!wu ummpp hpl!wpmpJmfifi t, u: 
.l Uqphqwmp ubq wz}uwmwUpwJ}lfi f!Gpwgp}l hpqwpmpJntfi(! 

~Jitfip' 

Lw == L- 2E, (32) 
nrtmbrf L-1} mhqwuwu}l bpl!wpmpJntUfi t, u, E-fi' lPSJWI}wpdwJpfi 
qnmm tWJfintpJmfin, u: 

4. Uqpbqwm}l qpfibuwm}ll!wl!wfi bpl!wpntpJntfif}' 

.e w = .em + .e u + .e ~9 ' (33) 

nttmhq' .e w -G mpwl.J.mnpp l.J.pfibuwm}ll!wl!wfi hpqwpntpJntfifi t, u, 

f. 11 -fi' QJDlll.WUlfiUlbuwl!Wfi UhpbfiWJp qpfihuwmpl!wl!wfi hpqwpnt

pjntfi[!, u, .e. 49 -[!' qgnpqp~p 4}:1fihuwmpqwqwfi bpqwpmpJntfif}, u: 

5. Uqphqwmp wpmwi}PnqwqwfimpJmfin hhppwtfin)umu' 

Wh =0,1Bw xVw XTw, (34) 
npmhrf BUI-fi wqphqwmp wzJ:uwmwfipUlj}lfi [!fiqqpl!uwfi tWJfiDLpjmfifi 
t, u, 

Bw =Bij X~, 

npmhq' p -fi wqphqwmp qwnmgqwb'pwjpfi J!fii}qpl!tiwfi LWJfimpJWfi 
oqmwqnpb'uwfi qnpb'wqpgfi t, np£! ljbpgqnu1 t [9] 1.1 wrumuwl!}lg, 
Bit -fi ' wqphqwmp l!wnmgqwb'pwJpfi [!fiqqpl.J.uwfi J.WJfiDLpJntfif}, u, 
V -fi' wqphqwm}lzwpduwfi wzJ:uwmwfipwj'pfi wpwqntpJIUfiJ!, lJ.Uid, T,: -G .. hhpvwtllnfuft (!fipwgpmu wqphqwm)l uwpmp wz}uwmwdw
thufiwlm, d: 

Tw '==Th Xt, 

ll(Jlllhrf 't -fi hbppwtfintult chuuwfiwqp oqmwqn!lb'uwfi qn11b'w4}:1gfi t, 
T~ -fi ' hhppwtfinJ:uft mL.nqmpJntfi(!, d: Tw -fi qwpbtJl t npn2ht fiwh 
IJl,ftt>w.Pnluft dwuwfiw4}:1 pwtwfiupg' 

Th = Tnua + Tw + TmliJu6 + TUllj + TUJ, 
nrtmhrf Tfiw -fi wqphqwmft l!wfiqwnp (mhJ:ufifJ.l.J.wl!wfi UU!Wuwpqmu
lll.Jp qwmwphtm, wnw2WIJI1wfip umwGwtm hwuwp h WJtfi) dwuw
thulJfi t, d, T .. blui. -If mhJ:ufintnqftwlJ.wfi mqwuwplJ.mufihpp dwtiwGw
liJl, <t, Tu1 -If mll.Jwt qnpb'}l I}hummu wqpbqwm}l mb}ufi}ll.J.wqwquw-
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~bpUJ.~wqwfi utqwuwpqtiwfi dwtiwfiwlm, d, T111 -fi ' UJ.WJlWUJ. {!U}}wgplt 
dwuwfiwtm, d: .... 

6. tl.wnbtltPlt hbljmwpwJftG buJfuurf 

GmTw +G"'Ttlj +GllTll 
ghw == I.J.q/hw, (35) 

wh 
I.J.wu 

Gh 
ghw = -I.J.q/hw, (36) 

wh 
npmbq' Gw, Gill, G\ -u qwnbtftplt dwtiwJ)lG ()wfuuG t hw'llwUJ.wmwu~· 
fuwGwpwp wqpbqwmlt wzluwmwfipwjpfi, tqwpwtq [!fi}}wgpfibpp 
dwuwfiwi.J. \J I.J.wfiqwnGbpmti' zwpdft~p UJ.Wptutq {!U}}Wgpnq wzfuw
mblJ1u, I.J.qld, Tw. Till, Tit -G dwuwfiwi.J.p ml.mqmpJmfi{! hwtiwtqwmwu
tuwGwpwp wzJuwmwGp)l, tqtupwtq {!G}}wgpubp)l tl I.J.wGqwnGbp)l 
dwtiwuwi.J.: 
51. S-40 mpwi.J.mnp£! hwuwmwpw() gwpwGmu t 800 u bJl4wpm
PJWOJ! u 56,7 ti LWJUDlj}JWUp qwzm: 5wpwGp wzfuwmwGpwjpfi [!Ul}
qpi.J.uwfi LWJUnt.pjntU{! 6,3 ti t: Uqpbqwmn zwpdqmti t UlWUOWOU 
(uwpnpwol.z) hwGqmgwJ)lG ZP2WIJwpobpmt: fipnzbt wzluwmwupw
JPG u tqwpwtq nupwgpGbp)l bpi.J.wpmpjntG{! tt wzfuwmwGptuJpG 
(!Gpwgpp qnpinui.J.Pgn, hph wqphqwm)l zpowqwpop zwnwt.lJ:um 4 o t, 
pui.J. twlt nt()m}}JmGn' 5 u: 

c 
SUf =L-, 

B"' 
c 

SUf = (6R + 2e)-, 
Bw 

q>= ' 
Sw +8 111 

Sw = 7200 U, SUf = 3061.11 <P = 0,959: 

52. S-40 mpwi.J.mnpn fll"b-2-30fl. qm}}wGlt hhm wz}uwmmu t 2,8hw 
uwi.J.hpbumt qwzmmti' n~ hw!iqntgwJpG zwpdmumt: Q.mpwGp 
I.J.wnmgtl_w()pwJ)lG nGqqpi.J.uwa LWJUnt}}JntGI! oqmwqnpbljmu t 
wupml_2ntpjw~p: liqphqwmp ZP2WI}wpop zwnwt.lJ:uu~ 3,6 U t: ~wzqbt 
wzfuwmwfipwJllG I!U}}wgpp qnp()wq)lg{!, bjlb qnp()-)1 bpi.J.wpnt}}Jntu{! 
700 ~ t: 
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sw 
q>=--=---

sw +Stlj 

S=CxL, 
c 

stlj =LB, 
til 

c ::: 280000 = 40\l I 
700 

s ::: 700 X 40 =:: 46666,60 I 
w 0,6 

s - (40 +4 x 3 6)x 
40 

. = 1813,6lil 
"~ - ' 2 x0,6 
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BID= Bl! X p, 

c = 60ll, L = i"oooll : 

55. (}..np<)p hpqwpntpjntfi{!, npmhq qwmwptJbt t oro--3-35ll mfip
tJhpuwt qmpwfintl hhpq,hwJ.lwuwp t 600 u: OpnzhL pt 1 <twlitJtu 
{!fipwgpmu wqphqwm[! pwfip"' ZP'lWUJ.UlnLJUl qqwmwpp 6 hw hhppw
tllnJ:uwJpfi wpmwi}JlnqwqwfimpJwfi finpUWJP u qmpwfi}l qwnmg
J.lw<)pwjpfi {!fiqqpquwfi LWJUnLJlJWU IPPtl oqmwqnpWwfi qhUJ.Pmli: 
~hppw$n]up mllqmpJnLUI! 10 dwu t: 
56. q_s-75 mpwqmnp{! orv-4-35 qmpwfiml lO dwutJ.w {!fipwgpmu 
hhplJ.ht t 1500 u tpqwpmpjwlip ll42.u LWJfimpJwup qwzm£!: l dwumu 
UJ.WPWUJ. {!fipwgpfibpntl ZP'lWl}wplltp}l tJ.pw mpwqmnp{! bwtuuht l 
6qq J.lwnh\}l.p, wz]uwmwfip}l 1 dwuqw [!fipwgpmu' 10 qq, Jmq 1 dwu 
qwfiqfibtm qhUJ.pmu' 1,2 qq: ~wztlht tJ.wnb\}J.p}l <)w]uul! 1 hw tJ.wp}l 
hwuwp, tph ZP'lWl}wplttp}l tJ.pw <)w]uutlht t 15 pnUJ.h, }luq qwfiqum-
fihp}ltJ.pw' 30 pnUJ.h: 

W = LxC' 
T 

Qtl =GwTw +GutTut +G 4T11 , 

Q>l 
ghtu = W ' 

h 

g 
= 10 X 925 + 6 X 0,25 + 1,2 X 0,5 = 15,0l\f.q/bUl: 

hw 6 3 
' 57. Uqphqwm[! pwqqwgw<) t 4-700 mpwqmnp}lg ll Ol'V-8-35 qmpw-

fipg 1.J wz}uwmmu t 3-pq $n}uwfigmuntJ.' 3,78 qu/d wpwqmpjwlip: 
~wztl.ht wqptqwm}l wpmwi}JlnqwqwfintpJntUf! 12 dwli wz]uwmwdw
uwfiw\llliPPtl oqmwqnpWwup, tpt wqptqwmp {!liqqpquwfi, tWJfim
pJwU oqmwqnpWwfi qnp<)w\l}lg(! 1,05 · t, }luq wpwqntpjntlHi oqmw-
qnp<)tlntli l 95 %-nq: 
58. S-lOO{J mpwqmnpl! tpqm <ll-5-35 qntpwfi}l hhm wztuwmmo t 
2-pq $n]uwfigmunq 1,05 u/tJ.pq wpwqntpJwlip: ~wz4hL wqph~wmp 
wptnWI}Jlfli)W\tWfintpjntU[! 12 dwuJ.lw [!fip~gpmu, fipw 1PP4. [!Ul}w4-
uwfi LWJUDL}lJWU, wz]uwmwdwuwliwll}l90%-p ll wpwqmpjUifi 98%-}l 
oqmwqnpWwup: . 
59. £}__S-75U"mpwqmnp[! tpqm <llL-5-25 hptuqwp}l~nql}W2Ull! lizwqht 
t 8 dwlitlw [!fipiugpritli:~wztlht wqptqwm}l wpmwi}Jlnil.WqmfimpJm-
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li[!, tpt WJfi wz]uwmmu t 5,6 qo/d wpwqntpJwlip ll JntpwpwfiHntP 
LptutJ.wp}l~p [!fiqqpqowu LWJUnLfJWli lllPtl. oqmwqnpauwop: 
60. £}__S-75{J mpwqmnp}lg ll l'lfv-4-35 qmpwfipg pwqqwgw<) wqph
qiUm}l wpmwqpnqwqwfimpJntU{! hwtJ.wuwp t 6,804 hwlhhpp: flpnzht 
tuqphqwtn}l wz]uwtnwdwowfiwq[!,hph fipw zwpdUwli wpwqmpJntU{! 
4,5 qo/d t, wz}uwmwdwowfiwqp qnpmumrf 10%, }luq nuqqpqowfi 
r•uJlimpJmlifi oqmwqnp<)tJ.mo t wopfll12nLfJWUp: -
61. 20 <huotJ.w f!Upwgpmo f'll.'v-2-30fl. tpqppwli qntpwlintJ. hhplJ.ht hfi 
5,7 hw l}Wltn: ~wztJ.ht WZ}uWUlWdWOWUWqp oqq-fi, hph WqphqWUl[! 
Jmpdqmo t 5 qu/d wpwqmpJwop, oqmwqnp<)htntJ qmpwfi}l lllPtl. 
puqqpqowu LWJlimpJntli[!: 
62. ~tpqp dwowfiwq hnflll mtuwqwpwp qpowqpmpJntfi[! hwtJ.wuwp 
I. 50 q'V/o2

, }luq qmpwli}l pwpzwJ}lfi qpowqpmpJntfi[!' 12,6 q'V: ~nil£! 
4wflht hfi 0,22 o ]unpmpJwop: flpnzht hhpq}l wqphqwm}l wpmwqpn
qmqwfimpjntfi[! 10 dwuqw {!lipwgpmu, hph wz}uwmwdwuwfiwqfi 
oqtnwqnp<}tJ.ht t 80%-ntJ., wqphqWUl[! zwpdtJ.ht t 5 qU/d Wpwqnt
pjwUp, }luq qmpwfip [!Ul}qpqowli tWJUnLfJntfili oqmwqnp<)tJ.ht t 
mupnq'lnLJlJWUp: 
63. Uqphqwmn pwqqwgw<) t 11}-5-35 qntpwlipg ll mpwqmnp}lg: 
llrmzht lllqphqwmp Wpmwqpnqwqwfintpjntfifi 8 dwU wz}uwmhl.lm 
qmpwfi}l {!fiqqpquwfi LWJfimpJwfi lPPtl. oqmwqnpauwup ll 6,5 qo/J 
wpwqmp Jwlip zwpdtJ.hwu: 
64. UqphqLUtnf! pwqqwgw<) t mpwqmnp}lg ll L L1--20 hphuqwp}l~pg: 
llqphqwtnp z~pdUwfi wpwqmpJntUI! 8,5 qu/dwu t, hhppwtlln}u}l 
UlunqmpJnLUf! 7 dwo: flpnzht wqptqwm}l wpmwqpnqwqwfimpJntU{!, 
LpL wztuwmwdwuwliwq6 oqmwqnp<)tlmo t 96%-ntJ., wqphqwtn}l 
Jltiqqpquwu LWJfimpJmli£!' wupnrwmpJwop: 
65. 4nqmpqwumputp}l puqqpquwu trnJfintpJmfili oqmwqnp<)tJ.hL t 
9~%-ntl, }luq wz]uwmwdwowfiw4.t:!' 90%-ntJ.: Uqphqwm}l mhuwqw
fltufl pwpzwJ}lli IJllliwqpmpJnLU£! hwtJ.wuwp t 1,89 q'V/li-}1: Opnzht 
uu.jphqwmp wpmwqpnqwqwfimpJnLUI! 10 dwutJ.w {!fipwgpmu, hph 
ulruuqmnp{! qwpqwgfimu t 21,176 q4.m pwpzwJ}lfi hqnpmpJmfi· 
66. O::.tpq}l wqptqwmp wz}uwmwupp muowfiw4. wll4. oqmwqnp~tJ.mu 
I. qmpwfip {!Ul}qpquwfi LWJUntpjnLU[! ll wz}uwmwdwuwliwq}l 90%-p: 
flrm?hL wqphqwm}l wpmwqpnqwqwfimpJntfi{! 10 dwutJ.w {!fipwg
plu~. hph mpwqmnp[! qwpquigfimu t 51,47 q4.m pwpzwJ}lfi hqnpmp
.llllh, Jtuq wqphqwm}l mhuwqwpwp pwpzwJ}lfi IJllliwqpmpJntUI! qwq
ttuni t 15,03 q'V/u: 
t17. 'I-S-75{J mpwqmnp}lg ll 11l-5-35{J qmpwfipg pwqqwgw<) wqphqw
UI(t tuz}uwmmu t 1500 u hpqwpmpJwop ll 105 u LWJfimpJwlip hnqw
lflllllflntU: Uz}uwmwfipp dwowliwq lPPtl oqmwqnp<)qmu t wqphqw-
1111• lpunmgqw<)pwjpli [!fiqqpquwfi LWJUnLfJnLU{!: Uqphqwtn{! zwpd-
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s"' == (c + 4R)-.£ u 
2B ' 

1Tl-5-35{J qmpwfip hwuwp Blf =1,75 u: w 

Bw =B4 X~ U, . 

s <p= IU u 
S +S ' Iii lU 

Sw = 1500 X 105 =90000\i 
1,75 ' 

Sill= (150 + 4 x 7)x 
105 

= 399011 
2xl,75 ' 

90000 

Sill = (6R + 2e)~ 
B ' w 

f •. = f +f 
" m 'l' 
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sw = 16000 u, 
sw = 1008,6 u, 

<j> = 0,94: 
~V. 'l.S-75 mpwqumpn fllu-4-35 qmpwfiml 8 dwlitlw nfipwgpmu 
hbltiiLJl 1400 u bpqwpmpJwup u 40 u LWJfintpJwup :qwzmn: 1 dwumu 
"I'"I"Uut f!fipwgpfibpp u 2P2WIJW[16bpp 4Pw mpwqurnp[!. awJ:uubt t 
~ llJ ~IUnb!Pp, l dwU Wl}uWUlWdwUWfiWqntU' 10 qq, puq qwfiqwn-
011111110 lW[lOp~p 1 dwu UJ.W[lWUJ. WZ}uWUlWfipp [!fipwgpntU' 1,4 qq: 
~IU/~LL tlwnb!Ppp aw}uu[! 1hw tlwpp hwuwp, bpb 2P5!WIJWp6bpp u 
UIIUIIIUUl [!fipwgpfibpp 4Pw awfuutlhL t 18 [lUUJ., puq wzJ:uwumq zwp
dft>ntlqwfiqwnfihpmu' 28 pnUJ.: 
70. 'l-S-75tJ mpwqumpn fllu-5-353fit- qmpwfintl hhplthL t 1500 u 
hlt4tupmpJwtip u 105 u twJfintpJwtip qwzm[!.: UzJ:uwmwfipwJpfi 
11Upwgpfibpp bpqwpntpjntfil! qwqtibt t 90 qu, puq UJ.WPWUJ. [!.fipwgp
OLJtpli[!.' 3,99 qu: Uqpbqwmp zwpdliwfi wztuwmwfipwJpfi wpwqmp
Jllllif! 6 qu/d t: 1dwu wzJ:uwmwfipp nfipwgpmu U -41tJ zwpdpm 
t)tutuubt t 13,6 qq, 1 dwu UJ.WPWUJ. 2P2W:qwp6bpp 4Pw · 9 qq, puq 
4wUqwnfibpmu' 48 qq ttwnb!Pp: ~wztlht tlwnh!PPP awtuun 1 hw hbp
lJ(t hwuwp, bpb wqphqwmp UJ.WPWUJ.mpqp dwuwfiwq zwpopm 
IUJ(uwmht t 48 pnUJ.b: 

Qlj 
ghw = W ' 

h 

LC 
W =--hw 

h 10000 ' 

tw =~dmu, 
vw 
s 

t~ =~<two, 
vlll 

Q11 =Gwtw +Gilltlll +G4tli qq, 

ghw = 13,589 qq/hw: 
71. lJSQ-82 mpwqmnpn 4 hwu1 3f!QS-l gwpwfintl gwpwfibt t 
1200xl12 u ~wlflbpntl qwzm[!.: Ubq gwpwfip J:!fiqqpquwfi LWJfimpJntfil! 
2,89 u t: Uqpbqwmp wzJ:uwmwfipwjpfi nfi:qqpquwfi LWJfintpjntfi(!. 
qwqumu t [!.fiqhwfimp qwnmgtlwb'pw.Jpfi [!.fiqqpquwfi LWJfimp)wfi 
97%-D: Swfiowc\u 2P2wqwp6p zwnwtlpqn 8 u t, puq wqpbqwmp twp 
ubb'ntpJmfin' 6 u: Uqpbqwmp iuzJ:uwmwfipwJpfi wpwqmpJmfin 8qu/d 
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t, 2P2WI}wp6bp}1 4Pw' 6 qu/d: Uqpbqwmp 1 dwu wzfutummGpp dw
uwliwq 2tt_JJldpm inu}uubt t 9 qq t}wnbt}lp, 1 dwu tqwpLUUJ lJ19tUr}wp-
6bpp 4Pw 5 qq, }luq 1 <two qwuqwnubpp dwuwGwq' 1,2 4q: ~~uztlht 
lhw uzwl!qw<} mwpwbmpJWfi 4Jlw inu}uutjnq t}wnhtJtpfJ p1uuwqp 

4
hp

8
h wqphqwmp UJ.WJlUltqntplll} U12fUWUlnfl zwpd}l)ntJ hiUljiUUWJl t 
pmqhp: · 

LC 
W =-- hrnlh 

k 10000 ' 

Bw =B~~ u, 
c s =L-u 

w B ' 
w 

sllj =(6R+2e)~. 
BUI 

v 
t = ___!!!_ 

w s ' 
w 

72. S-40 mpwqmnp[! 411}lJ.-3 ltmtmplJ.wmnp}l hl.,m lumlluunur1111l) ~ntt
mpt.J.wgfiw bfi lJwmwpht 1000x90 u itul}lhpntJ t}IU}Ulllll1: tmqU1flllw
mnp}l_ J!UI}hwfimp lUlJfintpjntUf1 3 u t: UqpliqiUtn(t ]IUfld~lal I. llwpn
pwou mwfiow6ll 2~2wqwp6hpnl}: Cp2wr}wpo}l }tumu~tutli t. s u, 
twp hpqwpntpjntU[! 4,5 u: Uqpbqwmp zwpdUIUU IUJ)UII.IUIIUUJ)WJ}lU 
wpwqntpJmfin 5 quid t, 2P2Wl}wp6bpp tJpw· 4 qd/d : tlq(Jl•qwmp 
ldwu Wltuwmwup}l [!fipwgpmu L}.-37lf zwpdft}(l ,),u)uu~, I. ~.2S lJ.q 
tlwnhlltp, 1 dwu llJ.WJlWUJ.ZP2WIJ:tUJ16hpp tJpw' 4,5 4q t. 1 diUd UJW[lW
llJ.OlJli}fihp}l \fpw qwfiqwnGbpnui' 1 lJq: .;!.lUJt.J.IJt IU})IIIUUIIUIIpWj}lU 
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[!fipwgpp qnpawqpgl} u 1 hw uzwqt}wa mwpwbmpjwfi hwuwp 
crw}uuqwa qwnhlltpfi pwGwql}, bpt wqphqwm£! wzluwmnqzwpdp)nt.J. 
24 pmqh U{WJlWU{lllJll} t mt.J.bt: 
73. 4-700 mpwqump£! l L}.-20 bphut.J.wplli.P hhm tizwqmu t 1500 u 
hpqwpnLJ>JIUUp u 196 u LWJlilllj}JWUp I}lll2Ul{!: t;phut.J.wr.fiiP wz}uw
mwfipwj}lG [!fii}qpqtiwfi llUJUnLJ>JlllU£! \jmqunui t l{wnmgt.J.wcrpwJplip 
98%-(}: Uqpbqwm(} zwpdt.J.mti t unufiow6u 2P2Wl}wpotpnq: Uqptqw
mp 2P2wqwp6p zumwt.J.Prm 16 u t, twlt tpqwpmpJmfi(}' 15 u, wzJuw
mwfipwJ}lfi wpwqntpjmfir:f 7,5 qu/d, 2P2llll}wp6hpmu zwpdllwfi 
wpwqmpjntu[!' 6 quid: 1 dwti wz}uwmwfip}l (}fipwgpmu 5lTQ-238 
zwpdpm inu}uubt t 38 qq l}wnht}lp, 1 dmU qwuqwnfibpntU UJ.Wpw
UJ.ntpq}l dwuwfiwq' 2 qq: ~wztlht wz}uwmwfipwJ.fiG (!Opwgpp qnpaw-
4P9I! u 1 hw-}1 4Pw i.J.wntfllp}l mu}uup, tpt wqptqwm(} wzJuwmnq 
zwpdfiint.J. UJ.WPWllJ.ntpq t mt}ht 42 pnllJ.h: . 
74. 10 dwul}w pfipwgpmu wqphqwmp t}l}uphgpht t funqwfin: 
Spwqmnpp pwpzwJ.fifi hqnpmpJntfi(} fiwqubt t 46,324 l}t.lm, wqph
qwmp mbuwqwpwp pwpzwJ.fifi q}lliwllPntPJmfin' 2,38 qlJ./u: llpnzbt 
wqpbqwmfi WJlUlWilPllflWfiwfimpjntfi[!, bph wzlmumuuJwuwfiwl}[! 
oqmwqnp<hlht t 90%-nl},puq l}wnmgt.J.wapwJpfi nOqqpl{tiwfi tmJfimp
Jlllfi(}' 98%-nl}: 
75. L}.S-75 mpwqmnpl! flllJ.-3-40 qntpwunl} 10 dwut{w nfipwgpmu 
UJ.htnp t hhpl}}ll2 hw hnrtwuwu: llpnzhthnqwuwup bpl}wpmpJntfi(! u 
LWJUlll})JOlfil}, hph qwnmgt.J.wcrpwj}lfi nfiqqpquwa LWJUlllpjntfip oq
mwqnp<)-lJ.mU t wupnq2ntPJWUp u 1 dwUt}w nfipwgpmU wqpbqwm{! 
qwmwpmu t 3 2P2WUJ.mmJm: 
76. S-1 OOlPl-U mpwqmnpfig 1.J « Spmdbfi}ll}-flh> qntpwfipg U fll-2-5lf 
qgwfipnl} qwqut{w<} wqpbqwut(} wz}uwmmu t 1800 u bpqwpmpJwtip 
u 112 u tmJfimpJwtip hnqwuwumu: Uz}uwmwfip}l dwuwfiwq wupnq-
2ntJ>JWUp oqmwqnpal{mu t fipw l}wnmgl}wcrpwJpG pfiqqpqtiwfi tWJ
fimpJmfip: Uqphqwmn zwpdl}mu t ni hwfiqmgwJ.fiU 2Jl2Wl}wpont}: 
Cp2Wl}Wpofi zwnwtillqp 12 u t: l,wzlJ.btwqphqwmfi wz}uwmwfipw
JPU u UJ.WPWUJ. nfipwgpfibp}l hpqwpmpJntGGhp£! u wzJuwmwupwJpU 
l}lipmgpfi qnpbwl}}lgn: 
77. 4-700 mpwqumpl} fllv-8-35 qmpwGml hbplJ.bt t 800 u bpl!wpm
PJWUp u 56 u tmJfimpJwUp I}wzmp: Uz}uwmwGpwJ}lfi [!fipwgpfihpp 
bpqwpmpJntG[! 16 qu t, puq UJ.WPWUJ. (}fipwgpfihppfip' 1,712 qu: 
UqphqWUll} wzfuwmht t 7 qu/d wpwqmpjwUp, 2P2WllWJlOhpp lJ.pw 
P2hgfibtnt.J. u}lfii.U 5 qu/d: 1 dwu wz}uwmwfipp 4Pw 3lffl-238lJ.~ 
zwpd}lm aw}uubt t 38 qq t.J.wnbl]lp, 1 dwu 2P2WllWP6hpp tlJlw' 19 qq 
u 1 dwu qwfiqwnfibpmu' 2 qq: <wztlbt l}wnhlltPp awtuul! 1hw hhpq}l 
hwuwp, bph UJ.WPWUJ. pfipwgpmti zwpd}ll{! wz}uwmht t 48 pnll{h: 
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78. S-40 mpwqumpf} Q4:4:-6U mm.P,wllml 8 dwu mntltwlilq t mhqw
uwu{}: fipnzht wqpbqruut}l WPUlWI}flllflWl.}WGnti)JlllU(}, npu wztuw
UlntU t 7 qli/d wpwqntiJJWUpllwzluwutwllpwJ}lG {!fiqqp4litufi tWJGm
FJntU{} hwtlwuwp t 5,68 u: 
79. S-lOOl.f mpwi.J.mnpp zwpd}lm gwpwfiliwll dwliwutUl.{ qwpqwg
Gmli t 68,383 l}'-lw hqnpmpJmG: Opnzbt wqpbqwmp luputwqpnqw
l.J.wfimvJmfin 10 dwlitlw {!G!)wgpmu, tvt (!Gqqpi.Jnu.in l}tuqtlmtl t 98%, 
]1uq wzJ.uwmwdwliwfiwqp oqq-G' 90%: Spwl}tnnpp ptupJtUJpfi oqq-G 
hwtlwuwp t 0, 7, pwpzwJ}lG hqnpntf)JWU oqq-G' 0,9, tuqpb.qwmp 
wbuwqwpwp pwpzwJ}lU Illlllwrymt}')JntUn' 2,43 q'b/t.i: 
80. S-54~ wpwqumpn 4 hwm uqwtlwnwi.JwJpG p.q..s-2,2 gwpwUn4 
lizwi.Jbt t hnqn 8 dwlltlw nOvwgpnu.i 4,5 l.{li/d wpwqmp.rtUtlp: Opnzbt 
wqpbqwm}l wpmwqpnflwi.JwfintFJntfi[!, bpb JntpwptuG~.tntP gwpwu}1 
wzJ.uwwwfipwjpO [!GI}qpl}uwfi tWJUntpjntU[! 2,2 t.i t: 
81. 5wpwfit.iwfi wqphqwmn 10 dwutlw nupwgpmt.i gtuptuGllt t hwm
l}wgtlwb" uthfiWUWU{!:Spwqmnpp pwpzwJpG hqnpmpJmfifl hwtlwutup 
t 23,206 l}4.w, }luq wqpb.qwtnp utbuwl.J.wpwp pwpztU 1~0 rtlltlwi}Ilnt
PJntfi[!' 1,39l(b/t.i: fipnzbtwqpbqwmp wputwi}Ilnflwl.J.u.ifimp.JntG[!, bpb 
wz}uwmwdwliwfiwl.J.n oqwwqnpb"tlht t 38%-ntl, pu4 gtUpt.uOp (!GI}-
qpl}uwfi tWJfintpJmfin' 98%-ml: · · · 
82. 14,45 li nuqqpl.}t.iwfi tWJfimpJwt.ip gwpw(hit.uu wqpbqwm}l 
wpmwllJlnqwl.}wfimp Jmfin l}wqumu t 71,672 hw: fiprvLt tuqphqwmp 
wz}uwutwGpwjpG wpwqntf}JntU{!, bpb 10 dwli wzJuwutw(hutlwfiw4n 
oqtnwqnpatlht t 80%-ntl, pul.J. wqpbqwmp {}liiNPltt.ituG tmJfintpJntG(f 
wupnf12ntP JWUp: 

34 

Ill. SU.PP-b.P uq.pt;q.US"Vb.PP .QU.PCU3:P'b 
q..puuq...rot@50t'b'bb.PQ 

Swpphp wqpbqwmubpp pwpzwJ}lG fllluwqpm~Jmfifibpp hwz4wp-
4l! 4wutwpmu bfip hbmbtJWL pwfiwoltbpntl' 

1. q_mvwu}l pwpzwJpG I}]l.uwllJlntpJmfin' 

Rq = Ko xaxbxn I.J.u, (37) 

npmbfl' Ko -a· qgntl}l qmvwu}l mb.uwi.Jwpwp pwpzwJpfi flllt.iwi}[lnt
pJmGO t, l.J."b/u2

, a -a· 4wp}l tunpmpJmGn, t.i, b -a· titq }lpwOp l}wnmg
tlwb"pwJpG nuqqpquwfi twJGntpJmGn, u, n-n· qmpwG}l ppwGGbp}l 
p}ltl[!: 

2. @bp UlhflwGpmu wz}uwutnq qmpwG}l pwpzwJpfi 11ltllwi}Ilnt
v1man· 

Rq = Koabn+10Gqcsino. l.J.u, (38) 

npmbq' Gq -U' qmpwU}l l.}wnmgl.{wb"pwjpU qwUql.{wb"U t, I.Jq, c-fi' 
qmpwfi}l }lpwfiGhpp qpw liGwgnq hnrtlt qwfiqtlwb"p hwztlwntiwfi 
qnpb"wtlllgn, c = 1,1-1,5, a-u· tlhpbtp}l (4wJpt2Plt) phpmpJwfi wfilum
U[!, wum}l6wfi: 

3. 4:gnpq}l~p pwpzwjpG I}]l.Uwi}IlmpJmUn' 

R~9 = lOGI!J flr9 + -
1
-) I.J'b, (39) 

\.. 100 
npmbq' G11il-G qgnpl1lt~P.zwhwqnpb"wqwfi qwllqtlwb"fi t qq, f~9 -G l}gnp
I}]l.~p qtnpuwU I}]l.Uwi}[lntpJwU qnpawq}lgn: 

4. q_Jnmwmfiwtuwqwfi t.ihpbfiwubp}l qwli qnpa}lpfibpjl pwpzw
Jltfi q}luwqpm}} Jntfi{} · 

1 
Ru = BuK.r + 1 OGu- qu, 

100 
(40) 

nputbfl' K.t -G qJmqwmfimhuwl.}wfi ub.pbfiw-qnpappUbp}l mbuwl.}w
pwp PWP2WJ}lfi 11lttiwqpntpjntGG t , I.J'b/t.i, B11 -fi ' libl.J. 'l.JlllfiUbpbfiWJP 
l}wu qnpapp}l qwnmgtlwb"pwJ}lfi [!Gqqpqliwfi tmJfimpJntG(!, u, Gu -a· 
qJmquhphUwJp qwu qnpa)lp}l zwhwqnpb"wqwfi qwfiql.{wol}, qq, i -U' 
mhqwUp)l }}bpnt}}JnLUI}, %: 
5. lrw}unttlt tibphUwJ}l pwpzwJpG q}lliwqpntpjntG[!' 

npmbrf 

l.J.wu 

RUlf = B,rK4 + IOG.r(t...f + _i_) q"b, 
100 

K" = (0,8 + 0,85)Ko 

K" = (0,8 + 0)85)K 11 

(41) 

(42) 

(43) 
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qw}un® qJntq\IbpbfiwJlt qw\I qnpb-ltp}l mbuwqwpwp pwp2WJltfi 
q}l\Iwi}IlntpJmfifi, t, q"U/\I, A. -fi' mpwl.jumplt wwgmglt~ pbnfitlwb-Qt! 
hw2tllt wnfinq qnpbluqpg[! }1 hw21ttl qw}untl}l \IbpbfiwJ}l (qnpb-ltp}l) lJ 
WJl q}l\Iwi}Ilnq nutbp}l: 
6.ligntl}l wqpbqwm}l PWP2WJ}lfi q}l\Iwi}IlmpJmfirf 

R ru = m(KuBtf + IOGtf _i_) +lOG" (f,. +-i-) "\, (44) 
100 '\'l '\'l 100 ' 

npmbq' m - t! \Ibpbfiwfibplt pwfiwqfi t: 
7. Uqpbqwmlt 4.9tli1Il \Iwult 1 \I [!fiqqpqowfi LWJfintpjwfiO [llihfinn 

qwfiqtlwb-[!' - '1 ·t 

lOG g = __ tl \,/\I: 
Bu 

(45) 

8. Lpwgmglt~ QWP2WJ}1U q}l\Iwi}Ilnt}JJntU(! pbpmpJwfi hwqpwtuupuwU 
dw\IwUwq' 

I RIP =lOg-\,: 
pU 100 

9. Uqpbqwmlt wnwtlhLWqiltJU [!Uqqpq\IwU LWJfintpjntfi[!' 

B _PP-Rtt9 
max- K RIP \I, + qtf 

npmbq' P11 -U }lpwqwU 6wp\IwUqwJ}lU mdfi t, \,: 

(46) 

(47) 

10. fctbpmpJ~U tlPtu w2}uwmh1Pu wqpbqwmlt pwp]tU.J}lO fJpuwq
pmpJntfi(! 

R~ = (K + R~u )3w + Rtt9 "U: (48) 

11. t.lwp}l wqpbqwm}l QWP2WJ}lfi q}l.OWI}Ilnt}ljnl0(1 pLp111pJwfi 
hw2t1wn\Iw\Ip' 

R! = (K0ab+ R~11 )sq "U: (49) 

12. t.lwp}l wqpbqwm}l wnwtlbtwqntJll[!llqqpquwli tWJOmpJmUrt' 

B~ = . . PP u: 
max K.ab + R~tf 

(50) 

13. Spwqmnplt 6wp\IwliqwJltfi hqnpmpJntfit!' 

. RV KBV 
N = w w = w w w lplut, (51) 

p 3,6 3,6 
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1 
O,OlGu-

npmbn' K = K + lOO + K (52) 
·t w u Bu tt<J 

wqpbqwmlt mbuwqwpwp QWP2WJ}lfi q}l\Iwi}IlntpJmfiU t, Bw -fi' wqpb
qwmlt t!fiqqpq\Iwfi LWJUntpjntUt!, 

p -R 
B = P " 9 \I (53) 

w Kl + K2 +K3 + ... K.. , 
npmbq' K" K2, K 3 , .. . , Kn -(! wqpbqwm}l qwq\I}l ot2 \ImUnq mwppbp 
\Ibpbfiwlltplt mbuwqwpwp QWP2WJ}ll1 q}l\Iwi}IlntpJmllfibpfi tu, q"U/\I: 
14. Uqpbqwmlt pbptlwb- QWP2WJltfi q}l\Iwi}Ilnt}JjntUt!' 

RJ! = R + R..:.UL \, (54) 
w w Lit ' 

N . 
R~UL = 9550 'iUl. r'\ulm "U, (55) 

llufruf'l'iUl. 

npmbq' 'tl..:.ut -(! <!,UL-lt qm]:uwfig\Iwfi libJ:uwll}lq\I}l oqq-fi t: 
R..:.uL 

15. K = _w- \,/\I : (56) 
Ul B 

w 

N . N 
16. Nw =~+~ t.lm: (57) 

'll..:.uL 1'111 

17. Spwqmnp}16wp\IwfiqwJltl1 mdlt oqq-!1' 
N R 

Tip = N.:ax = p m : (58) 
p p 

83. '1-S-75lf mpwqmnpltg, U-11 qgwfipltg lJ nip hwm 3f!f2U-1,0 
gwpwfillbpltg pwqqwgwb- wqpbqwm(! qwmwpm\I t gwpwfim\I tpqm 
hbmpml: ligwfiplt qwfiqtlwb-t! 677 qq t: ligwfiplt q1np\Iwfi q}lliwi}Ilm
pJwfi qnpb-w4.}1Qt! 0,22 t, ttu'-1 gwpwfilt qwfiqtlwb-t!' 90 qq, W2J:uw
mwl1pwJltfi (!!ll)qpq\Iwfi LWJfimpJntfit!' 2,89 \I : 5wpwfilt mbuwqwpwp 
QWP2WJltfi q}l\Iwqpmpjmfi(! hwttwuwp t 0,6 q\,/\I-lt: Sbqwfip(l mutt 
3% pbpntpJmfi: flpn2t1 wqpbqwmlt mbuwqwpwp QWP2WJltfi 
q}l\Iwqpmpjntfi(!: 

K = Rm 
m B , 

11l 
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Rw = m(KuBu +0,01Giu)+0,01G4q(f4q +i)lflJ, 

Bwq = mBru u, 
Km = 0,683l(lJ/u : 

84. USQ-80 mpwqump[! 4:flfu-4U lJ.mtmln.lwumpm.}, npp qwGqtJwa(! 
465 lJ.q t, qwmwpht t hwuwmwpwa qnqmptlwgpw: 4:w}untlp qnqmp
tlwmnpp mhuwqwpwp pwpzwJpG q]1UwiJI1mpJm£i(! qwqunut I. l[gntlp 
l.Jmtmptlwmnpp mhuwqwpwp q]lUWI]llnt}}JWG 82 %-[! l.t hwlJIUuwp t 
1,75q"l..J/u-p: Q.tnpuwa I]JluwiJilntJlJW£i qnpawlJ.pgn hwtlwutup t. 0,16, 
pulJ. mhqw£ipp phpmpJw£i uhampJntG[!' 0,008: flpnzhtlJ.wJuntJfllJ.ntL
mptlwmnpp pwpzwJpU I]JluwiJilnt}}Jnt£i(!, hph hwJm£ip t, np mpmqmn
PP wwgmgp~ phn£itlwampjnt£i(! lJ.nttutptlwmnpp qw£iqtlwafl hwzttwn
uwup qwqumu t 120%: 

RU[j =K4Bu +0,01Gu{Af4 +ij 

Ruq = 6,67t(lJ: 
85. S-100{f mpwqmnppg, 4:fll-4{f lJ.mtmptlwmnp£ibppg lJ U-18 
lJ.gnpq]l~pg pwqlJ.wgwa wqphqwmu wz}uwmmu t 3-pl} tftntmuugm
untt, npp mwlJ. mpwqmnp[! qwpqwgamu t 32,8q"l..J pwpJIU.JpG nut: 
4:nqmptlwmnpp [!Gqqpquwa LWJ£illl}}Jlll£i(! hwtlwuwp I. 4 u-p, 
mhuwlJ.wpwp pwpzwJpG q]lUWIJillll}}JlllU[!' 1,75 v/u: l1gnpq]l~p 
qwGqtlwan 1030 lJ.q t, qtnpuwa I]JluwiJilmpJwG qnpawlJ.pQJ,. 0,22, pulJ. 
nwqwmn· 18 u: flpnzh( wqphqwmp qwqun lJ mpwqmnpp v•uflJWJpG 
map oqq-a: 

38 

K = 10 x 1030 x o,22 = 1230 v/u 
ljg 18 ' 

B = 32,8-2,22 = 16 32 u 
w 1,75+0,123 ' ' 

- 16,32-4 08-4 
ml!- 4 - ' ,.., ' 

Rw = 4 x 4x 1,75+0,01x1030x 0,22 = 30,22 41J, 

= 30,22 = 0 921 
Tip 32 8 ' 

' 
86. lllU-3-30 qmpwup I]JluwiJI1mpJmun 12\J."l..T t: flpnzhthhplJ.p Junpm-
PJntG[!, hph hhplJ.p ctwuwGwlJ. mhuwqwpwp pwpzwJpG I]Jluwi]llm
PJntG[! 60 q"l..J/u2 t: 

Rq. = K 0 ab 11 n , 

Rq. 12 
a= = 0,22 o : 

K 0 b 11 n 60 · 0,3 · 3 
87. 12 ctwutlw nupwgpmu hhplJ.p wqphqwmp wpmwiJilllllWlJ.w
GmpJntG[! lJ.wqumu t 7 hw: flpnzht hhplJ.p }unpmpJntG[!, hph wqph
qwmp zwpctuwG wz}uwmw£ipwJpG wpwqmpJntG[! 5 quiet t, qmpwup 
pwpzwJpG I]JlUwiJilmpJmun· 33,075 lJ.v, pulJ. hnllP mhuwqwpwp I]Jl
UWIJillllJlJlll£iJ!' 70 lJ.v/u2

: 

88. Uqphqwm[!, np[! pwqqwgwa t 4:-700 mpwlJ.mnppg, hplJ.m L '1-<}.-10 
hpbutlwpp~pg l.t U-18 lJ.gnpq]l~pg, }unqwup hphutlwpp ctwuwGwlJ. 
zwpcJ-tlmu t 3,6qu/ct wpwqnt}}JWUp: bphutlwpp~p qw£iqtlwb"[! 1840\J.q 
t, pulJ. lJ.gnpq]l~pG[!' 1030 lJ.q: bphutlwpp~p wz}uwmwupwJpG [!GqqplJ.
uwa LWJUlll}}JlllG[! 10 u t, mhuwqwpwp q]lUWI]lllll}}JlllU[!' 2,25q"l..J/u, 
pulJ. lJ.gnpq]l~p qtnpuwG I]JluwiJilmpJwG qnpawlJ.pg[!' 0,13: LI-wzmn, 
npmhq wz}uwmmu t wqphqwm[!, mup 1,5% phpmpJmG: flpnzht 
mpwqmnpp pwpzwJpG hqnpmpJwG oqq-G, hph Gpw wnwtlhtwqmJG 
pwpzwJpG hqnpmpJntG[! 50,736\J.t.lm t: 
89. Uqphqwm[!, np[! pwqqwgwa t S-100{fmpwqmnppg, hphp l q_q._ 
45 gwpwupg 1.t U-11 qgnpq]l~pg, oqmwqnpamu hu }unqwu[! gwpwuh
tm hwuwp: SwpwGp qwGqtlwan 740 lJ.q t, wz}uwmwupwJp£i [!Gq
qplJ.uwG LWJGmpJmGn' 4,5u, mhuwlJ.wpwp pwpzwJpG I]JluwiJilmp
Jmun· 2,4 q"l..J/u: 4:gnpq]l~p qwGqtlwa(! 677 lJ.q t, pulJ. qtnpuwa 
I]JluwiJilmpJwG qnpawlJ.pg[!· 0,13: LI-wzmu map 2,5 % phpmpJmG: 
<!,wztlht wqphqwmp mhuwqwpwp pwpzwJpG q]lUwi]llnt}}JntG[!: 
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90. SpwqmnpJ:! 3~\,SOI---1,0 wmwuliwt{np gwpwlip hhm wztuwmnu1 
t 3-pq $ntuwfigmunt{ u qwpqwgfimu 17,8 q'U linpliwtpwpzwJpfi md: 
5wpwfip qwliqt{wb"[! 126 I.J.q t, (!liqqpquwfi LWJlint}}Jmlir!' 2,89 u, puq 
mhuwqwpwp pwpzwJpli qpuwl}Jlnt}}Jntfi[!' 0,6 q'U/u: 5wptufimu[! 
qwmwpt{mu t 2 hhmpnt{' 0,02 }lhpmJlJWUp qwzmmu: Opnzbt gwpwli
lihpp llPtlfi wqphqwmmu u mpwqmnpp pwpzwJpli mdp oqq-fi, h}lb 
qgwlipp q1npuwG qpuwqpmpJwfi qnpb"wqpg(! 0,12 t: 
91. 5wpwfiuwG wqphqwmp (!Gqqpquwli LWJfim}}JntG[! 14,4 u t, pui.J. 
mhuwqwpwp pwpzwJpfi qpuwqpm}}Jntli[!' 1,42 q'U/u: Opnzbt mpwi.J.
mnpp pwpzwJpG hqnpm}}Jntfi[!, h}lh WJfi zwpdt{mu t 6 quid wpw
qm}}Jwup: 
92. lfl-5-35501-- qnt}lwGnt{ hhpi.J.ht hli hnq[! 0,25 u tunpnt}}JWUp: Opnzht 
qnt}lwGp pwpzwJpfi qpuwqpmJlJlllGJ:!, h}lh hhpi.J.p dwutu0m4. hnqp 
mhuwqwpwp qpuwqpm}}Jntfi[! hwt{wuwp t 70 q'U/u2

: 

Rq = K8abn , 

Rq = 30,625 l(u : 
93. '-lwpp wqphqwm[! pwqqwgwb" l hpqm lfl-5-35lJ qm}lwGpg, 
S-100U'Cl-U mpwqmnppg u qgnpqp~pg, npp qwGqt{wb"(! 146 qq t, qtnp
uwli qpuwqpnt}}Jwli qnpawl.t.Pgt:!' 0,15, puq qm}lwlifl qwGqt{wb"[!' 
1260qq: UqphqWUl[! wztuwmmu t 2% }lhpmpJWUp qwzmmu: Opnzht 
qgnpqp~p u wqphqwmp mhuwqwpwp pwpzwJpG qputuqpmplmfi[!, 
h}lh hnqp mhuwqtupwp qpuwqpm}}Jntfi[! hwt{wuwp t 60 q'U/u , pui.J. 
hhpqp Iunpnt}}Jntli(!' 0,25 u: 

Rq = m(Ksabn ± O,OlGqcsina.), 

Rq = O,OlGq (fq + i), 

Rmq 
Ktuq =-' 

Bmq 

R 
K -~ 

ltg- B ' 
tuq 

Bwq = 2Bq = 2bn , 

Kwq = 15,172 t(u/u , 

K 49 = 0,07 t(u/u : 
94. L l}..Q.-20 hphUl.J.wpp~p [!fiqqpquwfi LWJfint}}Jntfi[! hwt{tuuwp t 20 u, 
pui.J. qwfiqt{wb"rf 5570 I.J.q: f"\fi~\llllup"' pwpzp hqnpm}}Jmfi UJ.bmp t qwp-
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qwgfip mpwqmnp[! wztuwmwfipp <huuwfiwq, h}lh hphut{wpp~p 
mhuwi.J.wpwp pwpzwJpfi qpuwqpm}}Jntfi(! 2,6 q'U/u t,,zwpduwa wpw
qm}}Jntfi[!' 5 quid, pui.J. mhqwfipp Jlhpm}}Jntfi(!' 0,012: 
95. Ot<hu~w$[! gmJg t mtlhL np hwuwwp wqphqwmp t{hptwp qp
uwqpm}}Jntfi[! hwt{wuwp t 35 q'U: ~wztlht mpwqmnpp hqnpm}}Jwfi 
oqq-fi, h}lh 4-700 mpwqmnpp wnwt{htwqntJfi pwpzwJpfi hqnpnt}ljnt
fi(! 85 q'-lm t, pui.J. wqphqwmp zwpmiwfi wpwqm}}Jntfi[!' 7,35 quid: 
96. S-40 mpwqmnp(! lfll 'U-5-25~ hphut{wpp~nt{, npp (!fiqqpquw(i 
LWJfim}}Jntfi[! 1,25 u t, qwmwpmu t $luphgmu: bphut{wpp~p qwliq
t{wa[! 260 I.J.q t, I.J.wtuntl.P hphut{wpp~p mhuwqwpwp pwpzwJpli 
qpuwqpm}}Jntfi[! qwqumu t qgnt{p hphut{wpp~p qpuwqpm}}Jtuli 
(1 ,5 q'U/u) 80%[!: Spwqmnpp qtnpuwli qpuwqpmJlJWfi qnpb"wi.J.pg(! 
hwt{wuwp t 0,1: Shqwlipfi mfip 1% }lhpnt}}Jmfi: Opnzht I.J.wtunt{p 
hphut{wpp~p pwpzwJ.Pfi qpuwqpm}}Jntfi(!, h}lh hwJmlip t, np mpwq
mnpp wwgmgp~ phnfiwt{npuwa uhampjntfi(! qwqumu t hphut{wpp~p 
qwfiqt{wap 75 %-[!: 

Rw =KoBo +O,OlGli('Af +i), 

Rw = 1,72 l(u: 
97. ~wuwwp wqphqwm(! pwqqwgwb" t l}..S-75lJ mpwqmnppg, 3u 
[!fiqqpi.J.uwli LWJlint}}Jwlip I.J.nttmpt{wmnppg, 0,963 u [!fiqqpi.J.uwli tWJ
lim}}Jwup wmwufiwt{np gwpwlilihppg u 4,2 u (!fiqqpquwfi twJlim
JlJWUP zwppwgwfipg: Uqphqwmp wztuwmwfipp <huliwfiwq mpwq
mnpp pwpzwJpfi md(! hwt{wuwp t 19,23 q'U: 
Opnzht uhphfiwfihpp ll.Ptlfi wqpbqwmmu u t{hp2pfipu (!fiqqpquwli LWJ
fimpjntfi(!, b}lh I.J.mtm.Pt{wmnpp mhuw4_wpwp pwpzwJpfi qpuwqpm
}}Jntli(! 1,68 q'U/u t, gwpwfipfi(!' 0,5 q'U/u, zwppwgwfipfi[!' 1,20 q'U/u, 
pui.J. qgnpqp~p pwpzwJpfi qpuwqpm}}Jntfi(!' 1,22 q'U: 

Rwq -Ritg 
m= ' 

Ru 

Pll-Ritg 
Bwq = ' 

K9 +K1t9 +Kit 

Rwq = R8m + Rltg' 

Rwq 
K =--, 

wq Bwq 

Rluq =m(KitBit +K9B9 +K 2BJ+0,01Git9(f+i), 
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Kwq = 1,68 + 0,5 + 1,2 + 
1
•
22 = 3 461 "u/u 

4,2 ' ~ ' 

B = 19,23-1,22 _ 
wq 0,5 + 1,2 + 1,68-

5
'
328 

U, 

Rwq = 3,461 x 5,328 = 18,44qu, 

Rwq = m(l,68 x 3 + 0,5 x 0,963 + 1,2x 4,2)+ 1,22 == 

= l0,56lm + 1,22, 

18,44 = 10,561m + 1,22, 

18,44-1,22 
m = -1 63 

10 561 - ' ' 
' 

m=2: 
98. ~wuwwp wqphqwut[! pwqqwgwa t S-1 OOU' utpw\jmnp}:lg 
2 lJ.mtm}:ltl_wmnpUhppg' Jmpwpwli~Jmpn 850 l.jq qwuql{wanll_ 8 
WUlUltlliwqnp gwpwUUtppg' 42 -wl.J.wU lJ.q qwfiqtj_w()n~ u 2 zwppw
gwfifihppg JmpwpwUHntPI! 1190 qq qwuqll_wanll_: lmttmpl{wumpp 
[!Uill!pl.J.UwU lWJfintpjntfii! 4 U t, gwpwUpfin' 0,963 U, pul.j zwppwgw
lipliJ:! 3,6 ti: {mttut}lll_wmnpp mhuwl.J.wpwp pwpzwJpO ri.Puwqpm
pJmun l,9l.J."V/u t, gwpwlipfin' 0,6 q"V/u, puq zwppwgwUpU[f 1 ,4l.J."VIu: 
Ubphfiw-qnpa}:lplihpJ:! l.J.gJ.lmu hli mpwl.jmnppu U-11 l.jgnpqp~ntl npp 
qwuqJ.lwon 677 \jq t, pu\j qknpuwa qpuwqpmpJwU qnp()wllftQ[f '0,16: 
Stqwfipp ptpmpJmfin 1 Yo t: fipnzht wqpbqluut}'l plup2w1pa 
qpuwqpmpjntUJ:!, nfiqhwfimp J:!Uijqpl.juw(i LWJUnrpjntUtl u mtuw4.m
pwp qpuwqpmpJmfin: 
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Rwq =Rum+ RIJ9 ' 

R 11 = K 11 B 11 +0,01Gui, 

RIJ
9

:::: 0,01GIJ
9
(f + i} 

., 
'1. 

Rwq 
Bwq =--, 

Kwq 

K == O,OlGui K 
wq B + \jg' 

u 

Rwq = m
11
K

11
B

11 
+m

9
K

9
B

9 
+m 2K 2B2 +0,01G 119(f +i)+ 

+0,0li(mltG 11 +m9G9 +m 2G 2)= 
= 2 X 1,9 X 4 + 8 X 0,6 X 0,963 + 2 X 1 ,4 X 3,6 + 

+ 0,01 X 677(0,16 + 0,01)+ 

+ 0,01x 0,01(2 x 850+ 8 x 42 + 2 x 1190)= 31,49\}u, 

( ) 
O,Ol(ml!GIJ +m9G 9 +m 2GJ 

Kwq = K 4 + K 9 + K 2 + + BIJ +B9 +B 2 

+ O,OlQ 49 (flJ9 +i) = 4,028lfG/U, 

B"g 

B = 31
•
49 

= 7 82u: 
wq 4 028 ' 

' 99. ~un1wlllp wqphqwmp pwpzwJpU q}nlwl)IlntpJmGn l.J.wqumu t 
31,49 \f\.r: flpnzht wpwqmnpp pwpzwJpU hqnpmpJmG{!, hph wqph
qwmn zwp<h.tmu t 4,8 qu/d wpwqmpJwup: 
100. C}.S-75lf mpwqwnpn ll"}.Q..-10 hphw.twpp~p hhm wz):uwmmu t 
2-pq tllnJ:uwG.gmun~ u qwpqwgumu t 21,59 q\, pwpz}:l nut: bpbu
tl_wpp~p qwUqtj_WO[! 1840 lJ.q t, (!fiqqpquwli tWJUntpjntli[!' 10 U, pulJ. 
mhuwlJ.wpwp pwpzwJpli qpuwqpmpJmlirf 2 lJ."V/u: C}.wzmp phpmp
JmG.n 2 % t: flpnzht wqpbqwmp lJ.wqun u mpwqmnp}:l pwpzwJP.Ii 
mdp oqq-li: 

Rwq 
l)P=p' 

11 

Rwq = Ru = K 11 B,1m + 0,01G11im, 
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10,79 
m=--~1 

10 ' 
Ru = 2 x lOrn+ 0,01 x 1840 x 0,02m = 20,368m, 

Rli = Rlllq = 20,368 X 1 = 20,368 l{b, 

20,368 
1111 = 21 59 = 0,943 : 

' 
B = p" -R4g 

IUq K Blllq = mB,p 
h 

B = 
21

'
59 = 10 7911 

IUq 2 ' ' 

B = 38,8- 2,266 = 20 876 u 
lll'l 1 75 + 0 125 ' ' 

' ' 
= 20,876 = 5 2 ~ 5 

mit 4 ' ~ ' 

Rwq = 5 x 4 x 1, 75 + 0,01 x 1030 x 0,22 = 30,266 lf'u, 

= 30,266 = 0 922 : 
TJ I! 32 8 ' , 

102 . .:.wuwwp wqphqwmn, npn pwqi.J.wgwb- t S-100tf mpwqmnppg, 
11}-5-35UU qmpwfipg IJ 3~QS-l ,O gwpwGGbppg, wziuwmmu t 2-pq 
tlmluwfigmumt: liJI} tlJ.nluwfigmumu mpwi.J.mnpp pwpzwJpG nutn hw
~.wuwp t 55 I.J."b: .:,tpi.J.n l.j_wmwpt~mu t 0,25 u IunpmpJwup: .:,nqp 
mhuwi.J.wpwp qpuwqpmpJmGn 4wpp dwuwfiwi.J. hw4wuwp t 
551.J."b/u2

: limwufiwt~np gwpwap nfiqqpi.J.uwa LWJfintpjntG{! 2,89 u t, 
mhuwi.J.wpwp pwpzwJpG qpuwqpmpJmGn' 9,5 l.j_"b/u, I.J.gnpqp~p qwfiq-
4wb-n' 1281.J.q, pui.J. qtnpuwa qpuwqpmpJwa qnpb-wqpgn' 0,12: fipnzhL 
wqphqwmmu nGqqpqtlwb- ubpbfiwfibpp pwfiiuq{! 1J mpwqmnpp 
pwpzwJpG mdp oqq-a: 
103 . .:.wuwwp wqphqwmn, npn pwqi.J.wgwb- t S-54'-1. mpwi.J.mnppg, 
4:11}-31.J.mtmJ:l4wmnpfibppg, 3~QS-1 gwpwGGbppg IJ U-11 I.J.gnpqp~pg, 
wzluwmmu t 2-pq tlJ.nluwfigmunt~: liJI} tlJ.nluwfigmumu mpwl.j_mnpp 
pwpzwJpfi mdn hw4wuwp t 14,86 I.J."b: lJ:mLmJ:ltiwmnpp qwfiq4wb-n 
6081.J.q t, gwpwU}:lUn' 126 I.J.q: limtmJ:ltiwmnpp mbuwl.j_wpwp pwpzw
JpU q}:luwqpmpJmUn hwt~wuwp t 1,6 q"b/u, gwpwG}:lGn' 0,5 I.J."b/u, 
I.J.mtmJ:ltiwmnpp nUqqpquw(i LWJfintpjmGn' 3 u t, gwpwfi}:lfin' 2,89 u: 
ShqwUpp pbpmpJmfin hwt~wuwp t 0,02: lJ:gnpqp~p qwUq4wb-n 677 qq 
t, Imi.J. qtnpuwa q}:luwqpmpJwG qnpb-wi.J.}:lgn' 0,22: fipnzht wqphqwmp 
l.j_wqumu nUqqpi.J.tlwb- ubpbGwUbpp pwfiwi.J.n IJ mpwl.j_mnpp pwpzwJpU 
mdp oqq-U: 
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B = pll -R~g 
wq K+K K' 

It g + l 

·wq =m~(K~Bl! +0,01G~i)+ m9 (K9B9 +0,01G
9
i)+O,OI0

11
g(f

1
w +i) 

B = 14,86-1,624 _ 
wq 

1
,624 - 5,994 U, 

1,6+0,5+--
15 

5,994 
mlj = -

3
- = 1,998 ~ 2 qnqm}l~wmnp, 

5,994 
m9 =-= 2,076 ~ 2 9WDWfi 

2,89 ' 

Rwq = 2(1.6 X 3 + 0.01 X 608 X 0,02)+ 

+ 2(0,5 X 2,89+ 0,01 X 126 X 0,02)+ 

+ 0,01 X 677(0,22 + 0,02):::: 12,936 ~'1.,, 
12,936 

1] = = 0 87: 
q 14 86 ' 

' ' 

t 8 dwul{w pfipwgpmu wqphqwmp hhpl!ht t 2,88 htu utwpwbm-
nfi 0,25 u }unpntpjwup: fipnzht qmpwfi}l PW[l}IU ltJU runlwl}Ilm
ltfip, hph WqphqWUl[! zwpdlfht t 6 qu/cJ wpwqlll}lJiUdJl, pull hnflll 
~uwqwpwp llPuwi}IlmpJmfip qwqumu t 55 q'b/u2: . ·. 

).fll-5-35lJ qmpwfi}l pwpzruJpfi llPtiwlJilmp.JIHfi!l 0,2~ lt }uhpm
uup hhpqhlltu hwl{wuwp t 43,75 q'b : fipnzht hlll]jl UI\IUWI!'U.lpwp 
lwqpmpJmfip: 
). q..mpwfi}l ~wpzwJ}lfi ryuiwi}IlmpJmfin hwl{wutup I. 19,2S t{u~ "l{w
}unpmpJmfit! 0,22 u, hnllP mhuwqwpwp rwuwt]pntpJruUn' SOI{'b/u2: 

nzht qmpwfip ppwfifihpp pp"l{[!, hph tihq ppwfip (lfi'lqn4~tu0 LWJfim
tfip hwtlwuwp t 0,35 u: 
·. fllU-3-30 qmpwfip pwpzwJ}lfi rllttiwi}IlmpJmup 12 ~"' 1:: fipnzht 
tq}l }unpmpJntfi{!, hph hml}l mhuwqwpwp qputur]plllfl!UIO(l hw·'w-
[1 t 60 qfi/u2: • · '1 

;, L .i)..-15 hpbutlwp}l~}l qwfiql{wb-{! 3575 qq L: 12% pLpntpjwUp 
t}Wfipi_!LU wqphqwmfl zwpdtiwfi wpwqntpjlllfi(l hm4tUUIUJ1 t 5qti/d: 
:UJllup pwpzwJpfi hqnpmpJmfi qwpllll t qwpqlli~ULI UlJltu~mnp[!, 
' hphuqwpp~p pwpzwJpfi rlltuwrymtpJmfil} hruflp utl.u]wfipmu 
:J.Umu t 36 q'b: 

109. S-40 mpwqumpp Qlrli-6U mntJlwfintl wz}uwmmu t 3-pq 
tllniuwfigmuntl L qwpqwgfimu 8 q"U pwpzwJflfi met: Sm}1wfip qwfiq
tlwb-1} 1410 qq t, l}fiqqpqtiwfi LWJfintpJntfit:!' 5,68 u, }luq mhuwl!wpwp 
pwpzruJ}lfi llPtiwi}IlmpJntfil}' 1,3 q"U/u: fipnzht wqpbqwmp qwquu L 
mpwqmnpp pwpzruJ}lfi mctp oqq-U, hph mbqwfipp phpmpJntfi(!, 
npmhq wz}uwmmu t mpwl!mnp[!, hwqwuwp t 1,5 %: 
110. 10 dwutlw (!fipwgpmu wfihpwdhzm t qwmwpbt 107,96 hw 
hwuwmwpwo qmtmptlwgflw: J!wfi}l"' hwm lrfll-4U qmtm}ntwmnp t 
wfihpwdbzm WJI] wz}UWlllWfipl} \tWlllWJlbtnt hWUWJl 5,1 qU/cJ wz}uw
lllWfipwjpU wpwqmpJwUp, qnqm}lqwmnpp l}fiqqpquw(i tWJfintpjwU 
98 %-}1 L wzJuwmwdwtiwfiwqp 90 %-}1 oqmwqnpauwup: 
111. 20 dtuUqw '(!fipwgpmU rufihpwdhzm t tizwqbt 99,75 hw UlWpW
OlllJlJDLfi: J!wfiJI"' hwm fll-5-35501' qnLpwfi ltUiwhwfiS?tlll wqphqwm}l 
5 qti/d wpwqmpJWOp wzfuwmhlm dwtiwfiwq L qnLpwfip pUqqpquw(i 
llliJUntpJrufi UJPtl m wzfuwmwctwuwUwl!fl 95 % oqmwqnpWwup: 
1 12. 10 <hutitlw [!fipwgpmu wfihpwdhzm t gwpwfibt 266,3 btu mw
pwb-mp.Jmfi ubq hbmpntl: 2,89 u [!fiqqpquwfi LWJfinLpJUlUp pwfip"' 
3fl.2S-l,O gwpwu lJ.Uiwhwfi24P 6 l!u/d wz}uwmwfipwjpU wpwqmp
JWUp zwpdtlhtm L gwpwup [!fiqqpqtiwfi tWJUllLJlJWfi 96%-p m wz}uw
mwdwuwfiwlJp 80 %-}1 oqmwqnpauwa qbuwmu: 
113. Ufihpwdhzm t 10 ctwuttw ufipwgpmu bpbuqwpht 121,5 hw 
}unqwfi : J!wUfl"' bpbutlwpp~ qUJ.whwUS?tlll, np}l {!GqqplJuwG lUlJfim
pJmfi[! hwl{wuwp t 5 u, zwpdllwfi wpwqmpJlllU!f 6,2 4ti/d: Oqmw
qnpaqmu t (!fiqqpqtiwfi tWJUlllJlJUlfi 98%-p L WlfuiDmwdwUtufiwqp 
80 %-{!: 
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UllU II 

IV. UbJ!libUSPU4SfiPU5P.b uq_ptJq_USbbPP. 
lJ:UQUP llPllClli'UC 

UzJ:uwmwGpwJ}lG lil:ipbGwGhp}l qwqli~ lJ wqphqwm}l wzJ:uw
mwGpwj}lG nhdpli(! qw}utf.wa hG mpwqmnpp ~wpzwJpG hwmqwUltz
Gbpfig ll ml:i}uGn1_11qpwqwG qnpa(!Cipwgfi qwmwpliwG pGntJJllt9 m 
UflUJUwfiGbppg: 

UUntGwmpwqumpwJfiG wqphqwmfi qwqup npnzuwG dwliw
Gwq wGhpwdhzm t htGht wqphqwmpfi Ghpqwjwgl\.nf\ wqpnmb}u
G fl\twl!wG UIWhwG2Ghppg, wz}uwmwGpw JflG tlln}uwugmufibpmu 
mpwqmnpfi ~wpzwJfiCi hwmqwGltzGbppg lJ mtl.Jwt UIWJliwGllhpmli 
qjlllf\Will(!Gmhuwl!wG ub~hGwGhp}l ~wpzwJ}lG I}}luwqpmpjnt£ipg: 

Uqpbqwmp qwqu}l npnzmun nuqqpl!mu t 
mpwqmnpp ll wz}uwmwGnwJpfi lih~hGwGbpp (!Gmpnt}lJntfi(!, 
wz}uwmwGpwJpfi tlln}uwfigmliGbpp (!fimpmpJntG(!, 

- · wqpbqwmp qwqumu uh~hfiwfihpp ~wfiwqp hpliGwl\.npmli(!, 
wqpbqwmp qwqup pwpzwJpG hwztlwpqp tizmmpJw£i qfiw
hwmnuin: 

StlJwt wpmwqpwqwfi qnpa(!Gpwgp qwmwpuwa hwliwp ~wpzw
JpG wqpbqwmp qwqup ll Gpw wz)uwmwGnwJpG nbdpup [!Gmmiwfi 
obpnl}}ll!wG mptlwa t wGufl2wUibu }uG.IJllpubpp tmauwa up2ngm{i 
114. 0,22 u }unpmpJwUp hhpqp hwuwp wfihpwdbzm t ' '1-S-75 mpwlj -
mnppg lJ «Spnu:tbfipq» qritpwupg qwqubt wqpbqwm: , 
1. eum (6] Wf\jntUUJq 1-p qutuntU b(i~ wqpbqwmp JllliJlWUlpbtlt 
wpwqntpJmGn hbpqp dwuwuwq (7,5 qUid): 
2. eum (1) pwfiwnl.!p qmfimu bfip mpwqmnplt ~wpztuJpG mdbpn 
7,5 qUid wpwqntpjwG lifi2UJ\J.WJDntU' 

pili= 24 841.J !1 , , 

p~V = 22,0 41J, 

p"v = I9,s4u : 
3. llpnzmu tap qntpwap }lpwfifibpfi PPtlif 

Pplle 
n= - -

K 0ab' 

nm :::: 24,8 x 0,9 = 526 ~ 5 
55 x 0,35 x 0,22 ' ' 
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n iv = 22,0 x 0,9 = 4,68 ~ 4. 
55 X 0,35 X 0,22 

nv = 19,5 x 0,9 =4,14 ~ 4 : 
55 X 0,35 X 0,22 

4. eampmli bG~ (!Gqqpqliwfi LWJUlllJljUlU oqmwqnpaliwfi qnpaw4.lt91! 
tfwpfl dwuwuwq <P=1,09-1 ,1), ~wztlmli wqptqwmfi wztuwmwG
~wJfiG nuqqpquwG LWJfintpJmfin 

Bw = nbp.p, 

BIII == 5 X 0 35 X 1,09 = 1,9 U, 
w ' 

B1v == 4 x 0,35 x l ,09==1,9u, 
w 

Bv ==4 x 035 x l ,1=1,32 u: 
w , a 

5. llpnzmu bG~ numpttwa ~qpbqwmlt pwpzwJfiG I\llliwqpmpJm t! 
pntnp l!ln}uwGgmliGhpmli 

R =K..,aBw, q 

tph n == s, UJlllW Bw == 1,9u, 

Rm == 5'i x 1,9 x 0,35 == 23 \fu, 
q -

tpb n == 4, unqw Bw = 1,32\l, 

R1v = 55 x 1,32 x 0,22 = 15,97 lfb, 
q 

tpb n = 4, unqw Bw = 1,32 U, 

R v =55 x 1,32 x 0,22=15,97\fu : 

6. eum wqpbqw;lt hwbz~wpqtwz~tlip~g~we:~b~~~iF~~b~w~ 
pwpzwJfiG pfimpwqp PP• np u' 
wpwqmpJmG(! III, IV, V tlln}uwugmuGhpm 

ym == 6,0 qu/<t, 
lU 

vw = 6,65 quid, 
lU 

y v = 7,3 qu/<t : 
w 

7. llpnznui bfip mpwqmnplt pwpzwJltfi mdp oqq-G' 
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Rq 
1111=p, 

11 

Ill = 23,0 = 0 927 
'llp 24 8 , , , 

IV _ 15,97 _ Q 
7 'llp - 22 - ' 26, 

11 v = 15,97 = 0 819 : 
p 19 5 , , 

8. Ilpn2mu bfip wqpbqwmp dwUwJpu wpmwllPnflwllwfimp.Jmfi{!' 

wm = 0, 1B~1V~1 't = 0,1 X 1,9 X 6,0 X 0,8 :::: 0,912 hw/d', 

W 1
V = 0,1 X 1,32 X 6,65 X 0,8 = 0,703 hW/d', 

wv =0,1 x 1,32 x 7,3 x 0,8=0,77 hw/d : 

9. tlwnbtlJ.pp mbuwllwpwp aw}uu{! mwppbp tllntumli9mufihpmu 
lltlJ.u]1' 

Gb 
ghw = -ltq/hw, . wb 

lU 14,8 
ghw = -- = 16,2 ltq/hw, 

0,912 

IV 14,8 
ghw = --= 20,0 ltq/hw, 

0,703 

v 14,75 
ghw =-· - =19,1 ltq/hw: 

0,77 . 
lrwmwptlwa hw2tltupllfibp{! gmJg bfi mwtllll, np hfiqtupla qnqnufi{! 
fitqwmwllwhwpthup t oqmwqnpabt III tlln}uwfignu.lnl\, pull ~npuplatu
fipfi ' N tlln}uwlignuiml W2}utumbtllU: 
115. lrwqubt qwpp wqpbqwm £}.S-75 mpwllmnpm!la flfb -3-35U qm
pwlinq: ~nrtll mbuwllwpwp rllnitullJlntpJntfi[! llwqunui t 8 'b/uu\ pull 
qwpp }unpntpjntli{!' 25 uu: 
1. Ilpn2mu blip mwppbp tlln}uwligmulibpmu pwp2wJpli md[! la 
tu2luwmwliptujpli wpwqntpjntli[!' oqml\btnl\ hbmlaJWl pwfiwolabppg ' 
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V = 0 377 rttna (1-_i__) •·u/d : 
w , i 100 . '1 

Ul 

£}.S-75 mpwllmnpp mh}ulipllwllwli plint}}wqppg qhpglihtntl hwUtUUJ.W-
mwu}uwfi uhampJmlilihp[! [N6 = 55ll4.m, lld = 0,85 , r'~ = 0,355 u, 

n6 = 1700 tqm/pmq (28,3tlpll' 1
), o = 8%, i~1 = 35,9, i~ = 32,2 

i~ = 29] la mbqwllJlbtntl pbptlwa pwliwolabpmu, llumwfiwlip' 

pill= 0,159 x 55 x 0,85 x 35,9 =26,56 lt'V, 
2 0,355 X 28,3 

Pr = Gf, Pi = Gi lt'V, 
npmhq' G = 5850 llq (57 ,33ll'U) -mpwllmnpp qwliql.jma li t .. f -~· mpwll
mnpp qtnpuwfi qpUwllJlmpJwfi qnpaw\Ulg{!, f = 0,05, 1 - u 11W2tnP 
phpntpJntli{!, i = 0: 

Pr = 57,33 x 0,05 = 2,86 41,, p =0 
I > 

p;11 = p;" -(Pr + PJ = 26,56 - 2,86 = 23,7 lt'V, 

ym = 0,377 x 0,355 x 1700(1 _ __!_) =s,83 ttu/d: 
lU 35,9 100 

~WUtUUJ.WilltUU}ulUUtupmp htU2l\btnl\ Ulimgma tlln}umfigmulihp{!' 
llumwliwlip' 

p~v = 21 lt'V, v:; = 6,5 ttula, 

pv = 18 6 J.'U, v" = 7,22 ttula: 
11 ' '1 w 

2. lrw{uqwa PWP2WJpli mop ubantp.Jntfipg npn2mu blip {!liqqpllUtuli 
wnwl\httu(}ntjli ttUjlintpjntli[f 

. p 

Bmax = Kl1 ' 
oa 

Bm = 23,7 = 1,185 u, 
max 80 X 0,25 
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B IV 21 
== __.,... = 1 05 -~ max 

20 
, u, 

B v = 18,6 == 0 93 -~. 
max 

20 
, U. 

3. ~b~~~w~ pwG~olmtl npnzmu bGp qmpwup ppwfiGbp}l pwfiwJ.n ' 
'iWJu'1.W mpw'iUlnpp pwpz}l mdJlg ' · '1~ 

B 
n=~ 

b ' 
~ 

m 1,185 · 
n =--=3 38~3 

0,35 ' ' 

niV = 1,05 = 3 
0,35 ' 

n v 0,93 
= 0 35 == 2,66 ~ 2: 

4. flpnzmu :
6
ap Ulwppbp l}mfu~Ggmuubpp hwuwp l{wp~ wqpbqwmh 

pwpzwJp IJ]luwqpmpJmfirf .. 

Rw :::: K 0 abltn, 

R III 80 
w :::: X 0,25 X 0,35 X 3:::: 21 lfu, 

R:: == 80 X 0,25 X 0,35 X 3 = 21 l(b, 

R~ = 80 X 0,25 X 0,35 X 2 = 14 lfb; 
5. flpnzmu hfip mwppbp l}mfuwfigmufibp}l hwuwp ulptu"umph 

pwpzwJpfi ntc:t~ oqmwqnpauwG. qnpawl!pg[!' '1 •· 

- Rw 
TJp -p-· 

ljp 

lliii == ~ = 0 886 11 23 7 ' ' 
' 

IV ::::3.!::::1 0 
TJu 21 ' ' 

v 21 
TJe = 

18 6 
=1,12 (liJpwl}wpwpmti): 
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6. fipnzmu bfip wqpbqwUlp dultiwJpfi wpU1wqpnqwqwfimpJm£in 
mwpphp l}mfuwUgmufibpp hwuwp' {!UI}Iltfibtntl -r = 0,8 (wq.17 [6]). 

W = 0,1Bmax Vw-r, 

wm =0,1x1,05x5,83x0,8=0,489 hw/d, 

WIV =0,1x1,05x6,5x0,8=0,546 hw/d, 

Wv =0,1x0,93x7,22x0,8=0,537 hw/d: 
7. flpnzmu bfip l{wnblltp}l Ulbuwl!wpwp awfuut! U1Wppbp l}mfuwfi

gmufibpmu· 

G" 
ghw = W' 

m 14,8 
gbw = -- = 30,26 qq/hw, 

0,489 

IV :::: 14,75 = 27 O J. JhW 
ghw 0 546 ' 'iq ' 

' 

gv == 14,7 ==2737 t.q/hw: 
hw 0 537 ' '1 

' 4:WU1Wpl{wa hwztlwpl!fibp[! gmjg bfi mwwu, np UltlJWt UIWJUWU-
fihpmu fiUIWUlwqwhwpuwp t C}.S-75 mpwl!mnp[! fll"l:,-3-35U qmpwfip 
hbm oqmwqnpabt IV l}mfuwfigmunl{: 
116. <!,wztlbt 4:-700 Ulpwl!mnpp hbUl wqpbqwUlwl{npuwfi hwuwp 

qmpwfi}lppwfifibp}l pwfiwi!£!, bpb ubi! }lpwfi}l {!fiqqpl!uw(i tWJfint
pjntU[! hwl{wuwp 1: 30 uu-}1, qmpwfi}l mbuwl!wpwp pwpzwJpfi 
q}luwqpmpJntG[!' 5 "l:,/uu2

, }luq tJ.wpp funpntpJmun· 23 uu: 
117. <!,wzl{wpl!bt llW2Ult! OJntfintl awal!btm hwuwp C}.S-75 mpwl!

mnpnl{, U-llfll' 4wu U-18fll' l!gnpqll~ntl u 3PQU-l,O gwpwfintl 
hwuwwl{wa wqpbqwm}l l!wqun: 

1. QuUl [6) WilJmuwl! 1-}1, npnzmu bfip wqpbqwUl}l zwpchlwfi 
wpwqntpjntfi[! (8 l!til<t): 

2. OqUltlbtntl (1-11) pwfiwc.\ubp}lg' npnzmu bup mpwl!Ulnpp wz
fuwmwupwJpG wpwqmpJm£ifibp£! u hwliWUIWUlwufuwu pwpzw
JPU nu:tbpn' p: :;::: 25 lfb, v: = 5,2 qti/d, 

p:• == 22,2 qu, v~ = 5,9 qo/d, 
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P;v = 19,3 qu, v;:v = 6,55 qu/d, 

P: = 11,0 lJu, v~ = 7,2 q11/ct: · 
S4.Jwt qnponf1ntpJntG[! qwunupttm dwuwfiwq wtlhtJl pwpop 

lflnluwfigmufitp oqmwqnpobll! UUJ.wmwqwhwpuwp ~t, pwU}l np 
qluwtumt.ItU wqpnmttufi}lqwqwU Uj_whwfiSJfihpl}: 
3. Op.nznui tfip wqptqwm}l wnwt.lhtwqntJG nfiqqpquwfi tWJfintJ}JntCil}, 
puwfiwtn4 qgnp@~p pwpzwJpCi qpuwi)llmpJmGI} (R -= 2,08 q'V) h 
gwpwfi}l mtuwqwpwp pwpzwJflG @uwi}llnt}}Jntfil} (K = 0,7 q'V/u). 

PI!-R1i9 
Bmax = ' 

Ko 

BII = 25-2,08 = 32 74 u Bill ::::: 22,2-2,08 = 2H 74 11 
max 07 ' ' max 07 • ' 

' ' 
B'v = 19,3-2,08 = 24 6 u B v = 17-2,08 = 21 31 u 

max 07 ' ' ma' 07 ' 
' ' 

qwu hwzl.ijl wnfittntl bpqhbmp gwpwCimut:!' 

BII = 
32

• 
74 

= 16 37 u Bill = 
28

•
74 

= 14 37 u 
max 2 '•max 2 ' ' 

B1v = 24
•
6 

= 12 3 u B v = 
21

•
31 

= 10 655 u: max 2 '>max 2 ' 

4. fipnzmu tUp 3~QU-l,O gwpwCiCitp}l pwCiwq[l wqpuqwmmu 
zwpduwU mwpphp. l{ln}:uwUgmuUtpp ll 2,89 u [!CiqqpquwCi tWJCim
IJJWCi hwuwp: 

B 
n-~ - ' Bu 

nn = 32
•
74 

=11 33~11 
2 89 , ' 
' 

IV - 24,6 - o t:- o n - - o,.~- o, 
2,89 

nm = 28,74 = 9 49 ~ 9 n v = 21,31 = 7,4 ~ 7 : 
' ' 2,89 2,89 

5. Opnzmu tCip wqptqwm}l wztuwmwCipwJpfi [!UqqpquwU tWJfim
pJmfi[! num gwpwGUtpp pwliwq}l' 
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B~ :::11 x 2,89=31 ,8 U, B~ =8 x 2,89=21,2 U, 

BIII = 9 X 2,89 = 26,01 11, B~ = 7 X 2,89 = 20,23 u: 
Ill 

tpqhtmp gwpwGGtpp hwuwp' 
BII = 15 9 u B1wv == 11,56 u, 

ill ' ' 

B~ = 13,005 u, B~ == 10,11 u: 
6. ~wzttmu tCip wqptqmmp pwpzwJpfi qpuwi)llntpJntCit:! l{ln}:uwfignui

Utp}l nfimptlwo qnmmu' 
R =R +KB "wu R ==R .. ~+nKb, w \tg '1 w .., 

RII =2 08+1l x 0,7x2,89=24,33 qu, 
w ' 

R III ::::: 2 08 + 9 X 0,7 X 2,89 = 20,29 lj_IJ, 
Ill ' 

R 1v == 2 08+ 8 x 0,7 x 2,89 = 18,26 q"'IJ, 
lU ! 

Rv =208+7 x 0,7x2,89=16,24 q"'IJ: 
U1 ' 

7. Opnzmu tfip mpwqmnp}l pwpzwJ}lfi mdfl oqq-G' 
Rw 

llp = p' 
ll 

IV = 20,29 = 0,91, 
1111 22 2 

' 

"" rr = 24,33 = 0,973, 
'lj1 25 

Ill 18,26 - v = 16,24017 = 0 955 : 
11 = -- - 0,94 ' 1111 17 ' 

ll 19,36 
8. Uqp.tqwmfl wpmwqpnl)wqwfimpJwU hwzljmpquwfi hwuwp num 

[6) WI)JntUWq 17 -}1 t\hpgCintU tCip wztuwunudwuwfiwqfl oqq-G 
hwt\wuwp 0,8: liJil dwuwfiwq' 

W = 0,1BwVw't, 

wn =0,1 x l5,9 x 5,3 x 0,8=6,74 hw/d, 

wm ==0,l x l3 x 5,9x0,8=6,14 hw/d, 

W 1v =0,1 x 11,56 x 6,55 x 0,8=6,06 hw/d, 

Wv =0,1 x lO,ll x 7,2 x 0,8=5,823 hw/d: 
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9.flpnznu1 b.Gp tlwnb.W.pp mb.uwqwpwp buiJ:uuu hwztl.p wnGbtntl 
umwgqwo wpmwilPnllwqwGntpJmOu' 

Q 
ghlll = w ' 

Q- u tlhpgfimu hfip [6]-p w11. 12- pg: 
II 14,8 

ghw =-= 2, 19 qq/hw, 
6,74 

III = 14
•
8 

= 2 41 " lhw 
gbw .· 6,14 ' 'iq ' 

IV 14,75 
ghw = --= 2,43 qq/hw, 

6,06 

v 14,70 
ghiu == --= 2,52 l}q/hw: 

5,823 
4wmwptlwb' hwztlwpl.J.fibp[! gmjg hfi UlWtPU, np Ul~JlUf_ wz}uw

mwfipp hwuwp GuJ.wmwl.J.whwpuwp t I}..S-75 mpwlJ.mnpu oqmw
qnpabt_2-pq tlln}uwGgnu1ntl_: 
118. ~tUzll_wpqht_ C}-S-75 mpwqmnpntl_ 1.J rT}_-5-35U qmp1uOntl hwuw
LPtlwb- wqpbqwmp qwqtl{! 0,25 u}unpmpjwtlp hbpq qwtnlU[lht)lu, hpb 
hnllP mbuwqwpwp PWPZWJpU qpllWilPI11PJnt0[! 57 q"b/U2 t: 
1. Cum (1) pwGwouhpp qmfibGp mwppb.p tlln}uwGgmuOLpp hwtiwp 

mpwqmnpp pwpzwJpfi mdhpt! h wpwqmpJmfiGtprf 

P~1 = 27 ,o fi"b, v~ = s,5 lJ.lit<t, 

plll = 24 0 J."l_, 
p ' 'i ' 

ym = 6 1 1•11/d 
w ' "' ' 

P~v = 21,0 q"b, v~v = 6,45 qli/d, 

p: = 18,6 l.J."b, v; = 7,45 ltli/<t: 

2. 4w}utlwa pwpzwJpG mdbppg' hwztlbGp Bmax tibompjntOt:f 

Bu == 
27

•
0 

= 1 9 u Bm = 
24

•
0 = 1 69 ti 

max 57 X 0,25 ' ' max 57 X 0,25 ' ' 

Brv = 21,0 =148u Bv = 18,6 =131i· 
max 57 X 0,25 ' ' max 57 X 0,25 ' . 
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3. liw}utlwb' mpwqumpp pwpzwJpll nutpg npnzmli bfip qmpwG}1 
ppwGGb.pp PPtl.t!' 

Bmal< n=-
b ' p 

n 11 =~=5,5~5, n m = 1, 69 = 4 8 ~ 4 ' 
035 , 0,35 ' 

nlv = 1,48 =4,2~4, nv =_!2_=3,7~4: 
0 35 0,35 

4. fipnzmli tap' ttwpp wqpbqwmp pwpzwJpG qpliwrymtpJntG{! 
mwppbp tlln}uwfigmtiGbpmti' 

-Rn =57x0,25,xl,75=25 qv, 
.. w ....... 

R~1 =57 X 0,25 X 1,4 = 19,9 l.J."b, 

R IV =57 X 0,25 X 1,4 = 19,9 q"b, 
w 

R~ =57 X 0,25 X 1,05 = 14,9 q'b: 
5. flpnzmli bGp mpwqumpp pwpzwJ}lG mdp oqq-G' 

II == 25,0 = 0 93 
llp 27,0 ' ' 

Ill = 19,9 = 0 83 
llp 24 0 ' , 

' 
IV := 19,9 := 0 95 

Tlp 21 0 ' ' 
' 

v=l4,9=079: 
llp 18 6 ' 

' 6. flpnzmli bOp wqpbqwm}l ctwl.lwJ}lO wpmwilPnllwlfwGmpJntG[! 
mwppbp tlln}uwGgmtiGbpntl wz}uwmb.W.u' 

w]J =0,1x1,75x5,5x0,8=0,77 hw/d, 

wm := 0,1 X 1,4 X 6,1 X 0,8 := 0,68 hw/d, 

wv = 0,1 X 1,05 X 7,45 X 0,8=0,63 hw/cJ: 
7. nimzml.l tGp mwpptp tlln}uwGgmtiGbpmu tlwnhtllp}l hblj_mwpwJ}10 

awtuut!' 
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II _14,85_
196 ghm - O 

77 
- , qq/hw, 

' 
III 14,85 

ghw = --= 21,85 qq/hw 
0,68 ' 

IV 14,8 
ghw = --= 20,55 qq/hw 

0,722 ' 

v 14,8 
gbru = O 

63 
= 23,5 qq/hw, 

lrwmwpll_wa hwzqwpqfib;{! 9lllJ9 bfi mwwu, np m4Jw1 qbUJ.pmu 
fill!wmwqwhwpuwp t '}.S-75 mpwqmnpi! tll-5-35{f qmrwfip hbm 
oqmwqnpabt2-pq tllnJuwfigmumu: 
119. 'bwjuwgwfipwJpfi I.J.mtmlltlwgpwJp lJ gwpwfiuwG huuiwp qnull!
tbqmwqnpbl wqphqwm' S-100tfQ-U mpwqmnpml: lfzwquwa Junpm-
}}Jntfi[! 0,06 u t , qwzmp phpmpJmlii!' i = 0,04: '}.wzmi! hbpq~wa t 
wzUwfi{!, qwpfiwfii! qwmwptlbt t JunGwtj_mpJwG qmmwqmu: 

l. Cum (6] WI1Jmuwi.J. 1-p npnznui bfip, np m4JwtwzJuwmwCip{! qw
mwpbtllu wqpbqwmi! UJ.bmp t zwpdtlp Vw = 4 + 8 qu/d wpwqm
})Jwtip: 

2. flpnzmu tap (l{wu {!fimpmu bup) mpwqmnp}:l pwpzwJpfi nutbp{! u 
wpwqntrJ~tfifibp{! mwppbp tllnJuwfigmuGtpmu (wfl. 2 [6])' 

pp = 56,0 l.J.'b, V 11 :::: 3 78 ltUJA 
{> ' 'i v , 

pill = 46 5 "'b 
p ' 'i ' y~n = 4,51 quid, 

p~V :::: 29,0 q'tJ. V~V :::: 6,45 qU/cf : 

l· Spwqmnp}lzwhwqnpawqwa qwfiqtl.wai! hwtl.wuwp t 1200 qq· 
· flpnzmu bUp m4Jwl ll!WJiiwufibpmu (hwz® wnat 1n~ mbq~fip}l 

rtpmrJmUI!) mpwqmnpp pwpzwJpU nut{!' i = 0,04: 

pp = pp(i- O,OIG Xi ' 

P ll 
p =::56- 0,01 X 1200 X 0,04:::: 51,2 q'tJ., 

prrr 
9 =46,5-0,01 x l200 x 0,04=41,7 q'b, 

p~V :::: 29- 0,0} X 1200 X 0,04::::24,2 q'tJ.: 
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5. SfimbumrJmfimu mUbgwa lrtll-4U qmtm}l~wmnpfihppg lJ 3PQU-l ,O 
gwpwUubppg qwqumu bGp wqpbqwm: Cum [6] wrumuwi.J. 21-p 
qmUmu bfip lrtll-4U qmtm}:ltlwmnpp qwfiqtlwa{!' G 4 = 935qq, 

{!Uflqpi.J.uwfi lWJUlll})JntG{!' B~ = 4 u, gwpwUp {!fiqqplJ11wG lWJfim

rJmfir!' B9 = 0,963 u u utq of1wl{p qwfiqtl.wa{!' G 9 = 30,6qq: 

6. flpnzmu b(ip Ubi{ Ubmp {!fiqqpquw(i lWJfilll})JWfifi {!fiqfillf1 qgnp
I'}W]pfi uwup qwfiqt.Iwa{!' 

- G~ Gg - 935 30,6 -265 451· j·L g - -+---+ - ' 'tqu. 
B 4 B9 4 0,963 

7. flpnzmu bfip rtpmpjwfi hwf1Pwhwpuwa hwuwp wfihpwc.tbzm 
tpwgmgp~ mbuwqwpwp pwpzwJpfi qpuwllPmrJmfir!' 

R~u = O,Olg x i = 0,106q'b/u: 

8. flpnzmu bfip U-18U qgnpqp~p qwfiqtlwa{!' G49 = 11581{q, wqpb

qwmp wnwqbtwqmJG {!fiqqpquwa lWJGmrJmfi{!' BIII.U =22 u, 
B~9 = 18 u lJ I.J.gnpqp~p qlnpuw(i qpUWilPlllPJWG qnpawqgp tibam-

})Jntfi{!' f49 = 0,20: 

9. Ilpnznu.i h(ip qgnpqp~p PWP2WJPU qpUWI}Illll})Jlllfi{!' rbpnt})JWU 
hwru~mhwpuwa hwzlj_wnuwup' 

R49 = O,OlG(f +i) = 0,01 X 1158(0,2 + 0,04) = 2,779 q'b: 

10. Cum [6] wq.6-p f!Gmpnu1 bfip wqpbqwmp mbuwqwpwp pwpzw
JpG qpuwllPntPJntfii!' hwz4.P wnGbtml wzluwmwupwJpfi UJ.WJiiwfi-
Ubp{!: lrmtm}:lll_wgpwJp hwuwp' K 4 = 1,8q'b/u, gwpwGuwa hw-

uwp' K 9 = O,Sq'b/u: Uqpbqwmp nGI}hwUmp mbuwqwpwp pwp

zwJpG qpUWilPlllPJntfi{!' 
K = K,. + K = 1,8 + 0,5 = 2,3 q'b/u: wq ., g 

11 . <!,wztl.wpqmu bGp mwpphp tllnluwfigmuubpnn1 wqpbqwmp 
tunul'-l_b.twqmJfi {!fiqqpquwfi liDJfintpJmfin' 

pll -R4g B -----=;__-=
max - K +Rifl ' 

wq qu 

Bll = 51,2-2,78 =20,lu, 
max 2,3 + 0,106 
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B m = 41,7 - 2, 78 _ 
16 

max 2,3 + 0,106 - •17 U, 

BIV = 24,2 - 2,78 - 8 . 
max 2,3+0,106- '920 ' 

12. Qum mpwqmnpp l}lnfuwGgnuH1hpp wqpbqwmmu nuqqpq-qwo . 
qnllmll4wumpllhpp PP4l!' 

B 
n~:~, 

B~ 
II 20,1 

n,, ==-=5025~5 .. 4 , ' 

m 16,17 
n,. =-- ==404~4 .. 4 , ' 

IV 8,92 
n4 =- == 2,23 ~ 2: 

4 

{i
. 5w,7.~ufihpp PP4D qnpnzbfip wqpbqwmp wztuwmwupwjpfi 

t! Il'lll'fumu lWJfimpJwfi hwztJ.wpqpg hbmn: 
I 3. ~mztJ.wpqnu1 bup wqpbqwmp wzfuwmwupwJpG I}Gqqp4uwu 

lWJumpJntfin num mpwqmnpp tltnfuwugmufibp.p' 

Bw=nbn, 

B~ = 5 x 4= 20 11, 

B~1 
= 4 X 4 = 16 11, 

B IV 
w = 2 x 4 = 8 11: 

14. liqpbqwmml1 gwpwfiGbpp PPtl!! npnzml1 tup hhmllJWL 
pwfiwcHmtl' 
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B n == ____!,!!_ 
g B , 

g 

II 20 
n 9 = 0,

963 
= 20,78 :::; 20, 

nm =~=166~16 
g 0,963 , , 

IV 8 
ng = 0,963 = 8,32 ~ 8 : 

15. ~wzqjl wnGhln4 !!GI1IltGtlwo [!Gqqpl.J.I1wu tWJfintpJntfil}, npnzmu 
hG~ wqpbqwmti pwpz~J}Iu qpuw~ntpJntU[f 

Rw- ~Kw +R~oJBw +R4g• 

R~ = (2,3 + 0,106) x 20 + 2,78::::50,9 q'b, 

R~1 = (2,3 + 0,106) x 16 + 2,78 = 41,28 q'G: 

~wz4P wnfiblml. np B~ = 8 u, WJll l}lnfuwGgmuml1 wzfuwmwfipp 
dwtiwfiwq wfihpwdbzm t '4bpgfiht U-1 IDI' 4gnpll}l~ . npp qwfiql.{wa n 
hwtlwuwp t 800 qq: liJllllhuwmu' 

R~ :::: (2,3 + 0,106) x 8 + 0,01 x 800(0,2 + 0,04) = 21,17 l.J.'G : 

16. Opnzmu bup mpwl.J.mnpp QWPl WJpfi mdp oqq-fi ' 

II = 50,9 = Q 994 11
!1 51,2 ' , 

Ill= 41,28 = 0 989 
1lg 41 7 ' ' 

' 
IV = 21,17 = 0 874: 

1lg 24 2 ' 
' 17. Spwqumpp pwpzwJpu mdu wtJ.btll GU}wmwqwhwpl1wp oqU1w-

qnpotlml1 t 2-pqll 3-p.q tltntuwugmuubpmt wzfuwmhijm: 
Uqpbqwmp qwql1p 11b2 umGnui bfi S-lOOU<\.U Ulpwqmnpn, 5 hwm 

lifll-4U l}mtmptJ.wump L 20 hwm 3~QU-l ,O oqwqwJpfi gwpwll, 
ubmwqwqwfi mGfltlbpuwt U-18U qgnpqp~: 

120. !l.l)...'G-2,0 gwpwfil} wzfuwmwgGttm hwuwp nGmp.bt mpwqmnp: 
5wpwGp mbuwqwpwp pwpzwJf:lG qpuwqpmpJntfil} hwl.{wuwp. t 
1soo 'V/u: 
121. Dpnzht Q44-6U mnl}lwfifibpp pfltln USQ-82 mpwqmnpp hbm 
wqpbqwm qwqlibtm hwuwp: . . 
122. liwqubt gwGpp wqp.hqwm q.S-75 mpwqmnpml. u UQfil'- 3,6 
zwppwgwumt: 
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V. luUfl.C lu'U.I).f"lP'btJP 

UJu pwctUnui pbptj_wa ta hpuUwqwumu wJUtqpup qnpaUwqwu 
}uGilflpUbp, npnUp hwuqptqmu bQ uzwqwpmJubpp hptj_wuqnt}:)Jntfi
ubpp u tj_(iwuwmmUbp}l qbu ppupwqwu tqtujpwpp, gwupp, pbppw
hwtj_wp}l U WJl Ubpb(iw(ibpp zwhwq_npauw(i UWUw(iwlj_: 

UJumbq FPtl. 123 - 132 }uuqppubpp tmWwa ctwuwuwq tqbmp 
t oqmtl.ht hpuuwqwumu hbmhJWl pwuwoupg' 

600q 
Yw=-- quiet, 

BwQ 
npmbq' vw -a wq_pbq_wmp zwpctuwa wz}uwmwupwjpu tupwq_m
J)JntUU t, quiet, q-u' J)muwppupqwmp qwu WJl GJntJ)bpp pntqbwqwa 

aw}uu~, qq_/pntq, flpmq, Bw -Q' wq_pbq_wmp wz}uwUIIUUpwjpu ~Uq
q_pquw(i tWJUntJ)Jntu~, u, Q-Q' UJntFP uwmmguw(i Unpuwu, qq_/hw, 
J/hw: 
123. IlpnzbtlJS~-80 mpwqmnppg u 01:.1.S-1U upuqp~bg pwqqwgwb 

tuq_phq_wmp zwpctuwu wpwq_nt}:)jntU~, b}:)b IJPW uhq QUJ)tugpp 
ctwuwUwq upuqtj_mu t 6 u up~zwppwjpu mwpwampJWUp tqmqw
mm Wjq_p: UpuqtJ.nrt tntOnLJFP aw}uup unpuwa 600 Ilhw t, Ubq 
Owjpwtqwfiwqpg aw}uu~' 1,5 flpnUJ, OWJPWUJWU!Ulj_Uhpp pwfiw
q[f 24 hwm: 

v == 600q l·UJct 
w B Q '1 , 

w w 
npmbq' q == q'n = 1,5 x 24 == 36 t!pntq, 

600x36 v = = 6 4u/d: 
w 6x600 

.0"}1tj_ 133 - 180 }ufiqppubpp tmauwa hwuwp tqbmp l oqmtl.bt fiw
}unpq pwctpuubpmu pbptj_wa pwuwoutppg: 
124 . .<.wupwJ}lfi UJWpwpmwuJmJ)wgp}lw zwpcttj_mu t 8 4t11ctwu wpw

q_mpJWUp: fl).wpwpmwuJntJ)p uwmmguwa Unpuwa 600 qq_/hw t, 
gpuwa tWJUntJ)Jmu~' 10 u: Ilpnzbt 0,1 ctwumu uwmmgtj_nq 
tqwpwpmwUJmJ)p pwfiwl{n: 

125.f"l"'(i~ pwfiw4mFJWU utpu qwpnq t gwfiht UQfil'-3,6zwppwgwun 
wupl.J.p 15 tqUlntJmubp}l [!fi}:)wgpmu, b}:)h gwUpp Unpuwa 
150lJ.q_/hw t: 

126. p"'(i~ wpwqntJ)JWUp tqbmp t zwpcttj_p upulJ.pm, bpb Upw [!Ull
q_pqtiw(i twJUmpJmfin 4,2 u t, titnzpwgunq awJpwtqwfiwqUbpp 
pwuwlJ.r:!' 18 hwm, ubq OWJJlLUUtWfiwqpg lntOntj}:)}l aw}uU[! 
0,5J!pntq t, pmfiwp}lupqwmp aw}uup Unpuwu' 300 t!hw: 

62 

127. IlpnzbL Fh n"'p 1Jtn}uwfiguwa mwq tqbmp t wz}uwmp S-25U 
mpwqmnp~ bq_pUJ.mwgnpbfip gwup}l l}lnznmuwa ctwuwuwq, bJ)b 
tizwqtj_mu t 8 zwpp, up~zwpwJpu hbnwtj_npmpJntG~ 900 uu t, 
J)ntuwppupqwmp aw}uup unpuw(i' 80 qq_/hw, puq pntqbwqw(i 
atu}uu~' 4,8 qq_/pntq: 

128. Ilpnzbt J)ntuwppu}lqwmp pntqbwqw(i aw}uun bq_}ltqmwgnphQ}l 
8 zwpp l}lnznmblltu, bJ)b up~zwpwJpu hbnwtj_npnt}:)Jntun 900 uu t, 
J)ntuwppupqwm}l aw}uu~' 80 qq_/hw, mpwqmnpp zwpduwa wpw
q_mJ)Jmun' 5 quiet: 

129. Ilpnzbt J)ntfiwppupqwm}l pntqbwqw(i aw}uul} bq}l.tqmwgnpbQ}l 
8 zwpp tltnznmblltu, bJ)b up~zwpwJ}lu hbnwtj_npmpJmun 70.0_~u t, 
J)ntuwppu}lqwm}l aw}uu}l QnpuwQ' 80 qq_/hw, mpwl{mnpp zwpd
uwa wpwqm}:)Jmun' 6qu/d: 

130. p"'(i~ wpwq_nt}:)JLUUp tqbmp t zwp<h{p \}lnznmpw, h}:)h (!Uqq_pq
Utuu tWJUntJ)JntU[l 7 u t, pmuwppu}lqwmp aw}uup unpuw(i' 
90qq/hw, }lui{ J)ntGtuppu}lqwmp pntqhwqwU aw}uu[l' 6qq_lpntq: 

131. tJq_ptqmwgnpbup qnuppuwgtj_wa pwqhwup ctwuwuwq fl).flfll' 
Uhpbuwjp 4Jlw mhqwqwjlj_wa b(i 6 OWjpwtqwfiwqubp: .<_wztj_wp-
4hL J)b p''(i~ wpwqntJ)JLUUp UJbUip t zwpdqp wqpbq_wml}, bJ)b 
hbpppgpqubpp uwmmguwa unpuwa 200 J!hw t, upwdwuwawq 
uzwqtj_nq zwpphpp Fltti.n' 6, hbpppgpqp aw}uu~ Ublj_ OWJpw
tqwuwqpg, 1,2 t!pntq : 

132. p"'(j~ wpwq_nt}:)jLUUp tqbmp t zwpdtj_p upuq}lm, b}:)b WJU Upwdw
uwQwlj_ uzwqmu t 6 zwpp qwpmn:J>pL Up~zwptujpu hhnwtj_npm
J)Jntfil} 700 uti t, J)ntGwppupqwmp aw}uup Qnpuw(i' 300tlhtu, 
JlllputpwUDntP zwpp uzwqtj_mu t 3 OLUJJ1WtqLUUtul{ubpntj_, puq 
J)ntUwppupqwmp aw}uul} ubq Owjpwtqwuwqpg' 0,6 t!PilUJ t: 

133. Ilppw"'(i uwqhpbu qtupnq t hwtj_wpbt U'li-6 qnUputJUI} 8 ctwu 
wz}uwmtwu, bJ)b hwgwhwmpqp (gnphup) phppwmqnt}:)JntUI} 
42 g/hw t, puq hwmpqp u aqnmp qwuq_tj_waubpp hwpwphpm
J)JnLUI}' 1:1,5: 

134. Iltnnn hfiotl.ht t 'liU-2,1 upwhbawa mpwqmnpwJpu huop~ntl. u 
qwpulj_bt bpqm zwpppg Ubi{ tWUp auntj_: Iltnnp pbppwmqnt}:)jntG[! 
2000 qq_/hw t, hwmpqp u 9t1Ilntup qwuq_tj_wauhpp hwpwphpm
FJntU[! 1:4 t: IlpnzhL J)b p"'Q~ wpwq_nt}:)JWUp lj_zwpcttj_p U'li-5 
qnupwJUI! twubp~ hwtJ.wphlltu u qwtubwu: 

135 . .Qw(ip"' 4:4:Ill'-2U qnuptUJfi}lqwpnq t utqwuwpl{bt utq "liUITl-15!2 
qwpmn:J>ptwmbuwqwtj_np}l~ ubpbQwQ, bJ)b qnupwjfifibpu wz}uw
mmu bQ US~-80 mpwqmnpUbpp hhm wnw2pa l}ln}uwfiguwu 
mwq, puq qwpmn:}>pllt pbppwmqmJ)JntUI} 250 g/hw t, hbpJ)w
tltn}up ctwuwawqp oq_q_-Q' 0,7: 
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136. <l-<ll-14U lunmp tlJ.ngluml h USQ-82 mpwl{mnpmt l{m1unhl{mw-
4npht wqphqwm, hpb tlJ.nglup mbuwl{wpwp pWJ12WJpG fllltlrui]Jlm
PJmG~ 0,7 l{'L-/u t : 

137. CGmpbt mpwl{ump liUS-1 ,4 l{wpUln:}>lltwpwGflll~p hwuwp, tph 
Gpw mbuwl{wpwp pwpzwJpG fllltiwl]llmpjmu~ 6 l{'U/u t : 

138. <!.w2t1_wpl{ht S-150 mpwl{mnpp hbm wz}uwmnq qmpwGp ppwG
fibpp pwGwl{~, hph hnfll1 mbuwl{wpwp pWJ12WJpfi flllUrui]Jlm
PJntfi~ 0,6 qqluti2 t , pul{ t1_wpp }unpmpJmU~' 24 uu: 

139. ~C}.'tJ.-3 ul{wt1_wnwl{wt1_np gwpwGp hwuwp ~Umpbt mpwl{ump 
~?b gwpwGp mhuwl{wpwp pwpzwJpG fllltiwi]JlmpJmG~ 2,5 l{'U/J 

140. USQ-80 mpwl{mnpnt1_ h 4:fllU-4 l{nqmpt1_wmnpnt1_ l{nuunbl{mw
~npbt wqphqwm, hph l]llW mhuwl{wpwp pWJ12WJpG fllltiwl]llm-
PJntG~ 2,6 l{'L-/u t: . 

141. 4:nuunhl{muit1_npht gwGpp wqpbqwm' pwql{wgwb- C}.S -75 mpwl{
mnppg h UQOY.-3,6 2WJ1pwgwGpg, bpb 4hP2llfipu mbuwl{wpwp 
PWJl2WJpG fllltlrui]JlntpjntGJ} 200 l{qlti t: 

142. fipnzht L q.q._5 hphutlrupp~p wz}uwmwGpp hwUUJp ruGhprudh2Ul 
mpwl{mnpp PWP2P met!}, bph hphut1_wpp~p mbuwl{wpwp PWJ12W
JPG flll'llwl]llntpJntGJ} 260 l{q/u t: 

143. fi "'p mpwl{mnpp hbm Uihmp t w2tuwmp 4:0'U-2,8flltf l{mt
mptlwmnp~, hph l]llw mbuwl{wpwp PWJ12WJpU fllltlrui]Jlmp1ma~ 120 l{qlu t : 

144. fipnzht S-1504 mpwl{mnpp hhm wqphqwmwt1_nptlnq UQ-3,6 
zwpprugwGGhpp pwfiwq~, hpb zwppwgwCip mhuwqwpwp pwp-
2WJpG flllUWI]llntpjntG~ 220 l{q/u t: -

145. CGmphL mpwl{mnp U4:'L--6U uwb-ptrumGqp~p hwtiwp, bph 
t1_hp2}1Gpu mbuwl{wpwp PWJl2WJpfi fllltiwl]llmpJmG~ 200 l{q/u t: 

146. fipn2ht S-40U mpwl{mnpp hhm w2}uwmnq liU-2,1 }unmhGop~p 
hhppwtlJ.n}uwJpfi wpmwrumil.wqwlimpJmG~ 3-pq tlJ.nluwGgmunt1_ 
w2}uwmht}1u lt t1_wnht}1pp hhl{mwpwJpG aw}uu~, bph hbppwtlJ.n}up 
dwuwfiwqp (7ctwu) oqq-fi 0,85 t: 

147. fipn2ht S-40 mpwl{mnpp hhm wqpbqwmwt1_nptlwa fllU-1 6 
hwt1_wpp~-uwut}1~p hhppwtlJ.n}uwJpfi wpmwl]llllll.Wl{wUmpJmG~ 'u 
t1_wnbt}1pp awtuu~ 1-p(i tlJ.nluwliguwli hwuwp, hph lunmp phpptu
mt1_mpJntU~ 23 glhw t , hhppwtlJ.n}up ctwtiwUwl{p (7dwu) oqq-G' 
0,8: 

148. fipn2ht fllL fll-6-35 qmpwU}l hhppwtlJ.nfuwJpG wpmrul]llnqwl{tu
GmpJmG~ S-150 mpwl{mnpp 2-pq tlJ.n}uwugmunt1_ wz}urumht}1u: 
fipn2hL Gwu tlwnbi.Ppp hhqmwpwJpG bwluu~, bph hhppwlJln}up 
dwtiwfiwl{p (7 ctwu) oqq-G 0,85 t: 

149. t.l.wpl} l{wmwpt1_mu t li-701 mpwqmnppg u fllSli-9-35 qmpwGpg 
l{wqut1_wa wqphqwmntl: fipnzht wqpbqwmp dwtlruJpG wpmwi]Jln-
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qwl{wfimpJmG~ h t1_wnht}1pp hhl{mwpruJpG awtuu~, bpb zwpctuwa 
wzlurumwfipruJpG wpwqmpJmfi~ 8 qti/ct t, hbppwtlJ.nlup duluw
Gwl{p (7 ctwu) oqq-G' 0,85: 

150. S-1504 mpwl{mnp~ 1-pfi tlJ.nfuwGgtlwfi mwl{ wztuwmmu t ~C}.-10 
ul{wt1_wnwl{wt1_np gwpwGp hbm: fipnzht wqpbqwmp tlJ.wumwgp 
ctwUrujpG WJlUlWI]llllflWqruGntpjmG~ u t1_wnbt}1pp hbl{UlWJlWJpfi 
awtuu~, hph hhppwtlJ.nlup ctwuwuwqp (7 dulti) o,qq-G 0,89 t : 

151. fipn2hL ph 8 ctwu uwpmp ctwuwGwl{mtl pwfip hhl{mwp qwpht}1 
t t1_wpht fllL'L- -3-35 qmpwGnt1_ USQ-80 mpwqmnpp 4-pq tlJ.ntuwG
gmunt1_ w2Juwmtwu, hpb hbppwtlJ.n}up ctwuwfiwqp oqmwqnpa
uma qnparul{pg~ 0,89 t : fipnzbt tlwnht}1pp hhl{mwpwJpG owtuu~: 

152. fipn2ht C}.S-75 mpwqmnppg h UQOY.-3,6 uwl{Gpzp 4 2WJlpw
gwGGbppg pwfll{wgwa wqphqwm}l wpmwl]llnflwl{wumpJmfi~ h 
4tunht}1pp hhqmwpwjpCi awtuu~ mpwqmnpp 3-pq tlJ.ntuwCigmuntt 
w2tuwmbt}1u, hpb hbppwtlJ.n}up dultlwfiwl{p (7 ctwu) oqq-G 0,75 t: 

153. 5wGp~ l{wmwpt1_mu t USQ-82 mpwl{mnppg u hpl{m UQOY.-3,6 
2Wppwgwfifibppg pwfll{wgwa wqpbqwmnt1_: fipnzbt wqphqwmp 
hbppwtlJ.n}uwJpfi wpmwi]Jlnflwl{wfimpJmG~ u t1_wnht}1pp hbl{mw
JllUJpCi OW}uU~, hph hhppwtlJ.nlup dwUwCiwqp (7 drutl) oqq-Ci 0,65 
t: 

154. fipn2ht C}.S-75 mpwl{mnppg u liUS-1 ,4 l{wpmn:J>flttupwGflll~pg 
pwfll{wgwa wqphqwmp wptnrul]llnflwl{wfimpJmG~ u tlwnht}1pp 
hbl{mwpwjpG aru}uul} Uli!JlWl{tnnpp 2-pq tlJ.n}uwGgmtintl W2}uW
mht}1u, hph hbppwtlJ.nlull ctwuwliwqp (7 dulu) oqq-Ci 0,75 t: 

155. liUU -2,6 uptnuwhwt1_wp l{ntipwJGll W2luwmwfipwJpfi wpwqm
pJmG~ 5 l{ti/ctwu t: fipnzht nppw"'fi <l-UQ-53~ wt1_mnubpbfiw t 
wfihpwctbzm l{nupwJGp ulllwuwpl{uwa hwuwp, bph hq}1Uitnill
gnphGp UP22WJlWJpG mwpwb-mpJmG~ 60 uti t , phppwmt1_mpJmfi~' 
400 g/hw, tnhflwtlJ.n}uuwa hhnwt1_npmpJmfir!' 5 qu, l{ntlpwJup 
hbppwtlJ.nlUll ctwuwfiwl{p (7 ctwu) oqq-Ci ' 0,65: 

1. fipnzmu hfip qnupwJCipG mqwuwpqnq wt1_mntibphfiwfibpp 
pmfiwl{J}' 

= W~£ Pg = 6,72 x 5x 40 = 6 72 ~ 7 , 
nw wtn4~ 200 ' 

h 

nptnbfl' Whtn4~ -~ wt1_mntlbphfirujp hbppwtlJ.n}uwjpU WJllllWI]llllflWl{W-

fimpjmfi(i t , W~ -G' qnupwjfip hhppwtlJ.n}urujpG wptnWI]llllflWl{w
(impjntUI!, hw/ hbpp: 

W4 = 0 lB V~ 'tTh = 0,1 x 2,4 X 5 X 0,8 X 7 = 6,72 hw/hbpp, 
h ' w w 
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npmhrt' Bw -U qnupwjU}l wztuwmwUl)lllj}l.U {!Uqpquw(i LWJUntpjntu(i t 
11 0,6 u tilt22WPI!WJI:tU mwpwb-nt}}JWUp 4 zwpl) huohtm qhuwmu 

qwqumu t 2,4 u, V~ -U' qnupwjU}l mp4wb- wztuwmwUl)wJ}lU wpw-

Qnt}}jntU[!, 5 qu/d, r -U ' hhp}}wtfmtul:t dwuwuwl.J.I:t oqq-U, 0,8, Th -a· 
hhp})wt.Pntu}l m11nqnt}}JntU[!, 7 dwu, .e P-a· phnn4 4wcwl:t hpl.J.wpm
·}}JntU£!, 5 qu, g-U' phpl)wU14ntpjntU£!, 40 m/hw: 

whl./)
411 

= wdl.n411Th = 28,6 X 7 ~ 200 ml.J.tilhhp}}, 

npmhrf W 11lll
411 

-{! w4mntihl)hUWJI:t dwtiwj}lU wpmwqpnqwqwum
I'Jntuu t , mqu/d, 

Wlll 411 19 5 
Wlll41l = _ w_ = - '- = 28,6 mqu/d: 

tbpp 0,68 

liJumhq' w:40
-[! hp}}}l wpmwqpnqwqwCint}}Jntuu t' mqu/bpJ), tb"" -{!· 

hPFI:t m11nqm}}JntU£!, dwu, 

w:4
ll = Q~f J! = 3,9 X 5 = 19,5 , U1l.J.UihpJ), 

npmhq' QP -u w4mntihl)huwJI:t I'WtPI!I:t phn}l qwCiq4wb-U t 11 npnz4mu 
t hhm11Jwl pwuwo11n4' 

QP = yVK = 0,45 X 9 X 0,97 = 0,9 m, 

npmhq' y -n u}ltnu}l b-w4wtmJI:tU qwuq4wb-u t, y = 0,45 m/u3 V -n 

I'WtPI!I:t b-w4wm, V == 9 U
3 

(pwpapwg4wb- l.J.nqhpn4). K -a· I'WtPI!I:t 
J.QtiwU qnpb-wl.J.I:t91!, [!Gq. K = 0,97: 

2. Ummqmu hUl) phnuwmwpnqm}}JWU oqmwqnpb-uwu umwm}ll.J. 
qnpb-wl.J.gl:t wpdhl!t!' 

Ul/1 Qp 
(J.. =-· 

p Q~ 

Ulll 3,9 97 
aP = 4 = 0, 5 (pntJtwmphllt t) : 

lijumhq Q(J = 4 m -U w4mntihl)hUwJI:t Unptiwt phnUwmwpnqnt}}JntUCi 
t [!UU1 upw mhluU}ll.J.wqw(i punt}}wqp}l: 

62,5f 62 5 X 5 
tbpp = p + tp + tl) + tltl = ' + 4 9 + 3 6 + 4 5 = 

Vmcp 25 x 0,45 

= 40,8 pmq = 0,68 dwu, 
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npmhq' V lll = 25 qu/d -I! w4mntihl)hGwJI:t mhtuU}ll.J.wl.J.wU wpw

qmvJmuU t, <p = 0,45 -I!· 4wql)}l oqmwqnpb-Uwu qnpb-wl.J.ltg£!, tP-u ' 
w4mnUhl)hGwJI:t }}WtPI!I:t J.QtiwU m11nqmpJnt~£!, pnUJ.h, 111-U ' }}WtPI!~ 
qwmwpquwa m11nqnt}}JntU[!' 3,6 pnUJ.h, t~z -a l.J.znuwU m11nqnt}}JntG£! 
4,5 pnUJ.h, 

t = Q~600 = 3,9 x 600 =4,9 pnUJ.: 
P gB V 4 40 x 2,4 x 5 w w 

156. fl..liU -6 qnupwJUI!' zwpd4htn4 9 qu/d wpwqm}}Jwtip, hw4w11mu 
t owl.J.Uqhfll:t wpuwmWUJ.U1nlil.Uhp, np}l phpl)wU14ntFJntU£! 280 glhw 
t: npnzhtl.J.nupwjU}l(i UUJ.lUUWpl.J.nq q.UQ-53~ w4mnUhl)hUwUhp}l 
11wawq{!, h}}h mhqwt.PntuuwU hhnw4np~L})JntU£! 2 qu t , qnupwJUI:t 
hhp})wt.Pntul:t dwuwuwl.J.I:t (7 dwu) oqq-U 0,7: 

157 . npnzht Uli-5 qnupwJUI:tU UUJ.wuwpl.J.nq 2,5 m mwpnqm}}JntU 
muhgnqw4mnuhphUwUhp}l pwUwl.J.£!, hph hwgwhwml:tl.J.I:t phpl)w~ 
m4nti'JntU£! 25 g/hw t , hwmlil.J.I:t 11 b-qnm}l hwpwphpnt}}JnLU£! 
1:1,5: U4mnuhphUwJI:t zwpdUwU t11:t21:tU wpwqnt}}JnLU£! 30 qu/d t, 
pwpauwn 11 phnuw}}wt.Puwa dwuwuwl.m' 20pnUJ., mhqwt.Pntuuwa 
hhnw4npnt})JnLG£!' 5 qu, qnupwJGI:t hhppwtllntul:t dwuwUwl.J.I:t 
(7dwu) oqq-u ' 0,75: ' 

1. fipnzmu hUl) qnupwJGI:t uwhuwUwJI:tU wpwqm})JntG£! 

= 360q = 360 x 5 = 7,2 l.J.u/d, v w = 7 l.J.uld, 
vuwhll gB 62 5 X 4 

w ' 
npmhq · q -U ' qntiptuJGI:t pnqmUwqnt}}JntiJU t ' 5l.J.qi4Pl.J. , g -li ' phppw-

m4nt}}JnLG£!, 62,5glhw, Bw .. (i ' qnupwJUI:t £!Uqqpl.J.uwn lWJlimpJntG£!. 4u, 

g = gh(l+6 0 )= 25(1+ 1,5)= 62,5 g/hw, 

g -U ' hwm}lltl:t phppwm4mpJntU£!' 25 g/hw, 60 -u' hwm}ll.J.I:t 11 b-qnm}l 
h ' 

qwUq4wb-Uhp}l hwpwphpmp JnLUI! 1: 1,5 : 
2. npnzmu hUp qnupwJill:t hhppwt.PntuwJI:tU wpmwqpnqwqwum
I'JntG£!' 

W 4 -01B V 't T =0l x 4 x 7 x 075 x 7 = 19,6 hw/hhpp: h- ' w w h ' ' 

U4mnuhphllwJI:t hp}}}l m11nqmpJmG£!' 

-62,5 .e P +t +t = 62,5 x 5 +20+4,0=47;15 pnUJ.: 1
brra - Vlll<p Pll IJ2 30 x 0,45 

Ubl.J. hp}}ntU wpmwqpnqwqwUnt}}JntG[!' 

W mljll = Q f ::: 2 5 X 5 = 12,5 U1l.J.U/hpp: 
w ~ I! ' 
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U1.jumuhphUwJp <huliwJpU wpmwiJilnqwl.J.wUntJ)JmUr!' 

W
tn4u wb~~~~6o 12,5 x 60 

= = ~ 16,9 ml.J.u/ct: 
tbflp 47,15 

U1.jmnuhphUw JP h hpJ)wlltn}uw JpU wpmwiJilnrtllll.J. wfimp JntUf!' 

w:
411 = wm

411 Th = 16,9 X 7 = 118,3 ml.J.u/hhpp 

3. li:nupwJUpU UUJ.Wuwpl.J.nq wtl_mnuhphUwUhpp pwfiwl.J.f!' 

_ W~ghf p 19,6 x 2,5 x 5 
0 w - wm41l = = 2,07, f!Uq. nw = 2 : 

. h 118,3 
158. 4:4:0~-2U l.J.nuplllJUU lllZ}ulllmntu t ll-S-75 mpwl.J.mnpp hhm 1-pU 

lltn}ulllUguwU mwl.J.: lilllpmn:}>pl}l phppwm1.jmpJntUf! 220 g/hw t, 
phnUwJ)UltPUlllU mlmqntJ)JntUf!' 1 pnUJ.h, mhqwlltn}uuwU hhnwl.jn
pntJ)JntUr:f 12 l.J.u: 3m phnUUlmwpnqntJ)JWUp pwU_tt llll.jmnuhphUw 
t lllUhpwcthzm l.J.nupwJUp uUJ.wuwpl.J.uwU hwuwp, hph l.J.nupwJUp 
hhpJ)llltPn}up <huliUlUwl.J.p (7 <huu) oqq-U 0,7 t: 

159. <!,wgwhwm}ll.J.p hUol.jw<) twuhpmu hlllmpl.J.p UJ.lllpntUUll.J.ntJ)JntUf! 
50% t: fipnzhL Uli:-5 «'Upl.jlll » l.J.nUplllJUpU UUJ.llluutpl.J.nq llll.jmn
uhphUwUhpp plllUllll.J.O, hJ)h hwmpl.J.f! mhqllllltn}ul.jmu t 4 l.J.u hhnlll
l.jnpntpJlllU l.jplll: Ul.jmnuhphUlllJP phnUUlmlllpntllllJ)JntUf! 3 m t , 
plllpoUUlU ll phnUUlfllllPUlllU mllnqntJ)JntUn' 20 pnUJ. : 

160. Opplll"'U q_u£l-UU£l-3502 llll.jmnuhphUlll t wUhpwdhzm US£l-80 
mpllll.J.mnp}l hhm lllqphqlllmlllljnpl.jlll<) li:P.fl.-1 ,5 hUop~-uwUpp2_}1 
UUJ.WUUlpl.J.uw(i hUlUUlp, hJ)h Ulpllll.J.Ulnpf! zwpdl.jmu t 2-pq lltn
}uwUgmuntl_, l.J.U1Uw~ qlllUqljw<)p phppwmljntJ)JntUI} 400 g/hw t, 
pul.J. mhqlllt}m}uuUlU hhnUlljnpmJ)JntUf!' 5 l.J.u : 

161. Opnzht ll-S-75 mpwl.J.mnp}l 6wpuwUqwJpU mcthpl} 1+4 -pq 
tltn}uwUgmuUhp}l hllluwp, hJ)h mhqlllUp}l pwpopntJ)JmUplOOO u t , 
J)hpn~pJmUrf 5%, l.J.w}un1.jp uhphUlllJP qlllUql.jw<)f!' 710 l.J.q, wqpn
:pnun Unplilllt}unUwtl_mJ)Jlllfi }unqwU: 

162. OpnzhL lJSf2-82 mpwl.J.mnpp pwpzlllJpU (6wpuU1UI}wJ}lU) mdhp(l 
2+4-pq t}m}uwUgmuUhpp hUluwp, hph WJU wqphqwmllll.jnpl.jw<) t 
Uf2-3,6 ZlllppwgwU}l hhm, mhqlllUp}l pwpopmpJmUn 1200 u t, 
J)hpmJ)Jmun· 3%: 

163. fipnzht lJSf2-80 mpwl.J.mnp}l 6wpuU1UqwJpU mcthpf! li:fllU -4 
l.J.lll}unl.j}ll.J.nqmp!.J.wmnp}l hbm Ulz}uwmhl}lu, hJ)h mhqwUp}l pwpo
pmpJmUn 1400 u t , phpntJ)JmUrf 4%: 

164. fipnzhL fllL 'U-5-35 qntJ)ruU}l pwpzw.JpU l}}lUwiJilntJ)JntU[}, hJ)h 
l.jlllp}l }unpmpJntUf! 22 uu t , mhullll.J.wpwp pwpzwJpU qpUllliJilm
pJmUn' 0,6l.J.qluu2

: 
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165. fipnzhL ll-S-75 mpwl.J.mnpp zwpdp~p pbnUl.jw<)mpJlllU (hqnpmp
JlllU oqmlllqnp<)uwU) qnp<)wl.J.gp wpcthpf! }unqwUp l.jpw fllL 'U-4-35 
qmpwUnlj l.jlllp l.J.lllmlllphl}lu, hph zwpctuwU wpwqntJ)JntUf! 
6 l.J.u/ctwu t, qmJ)wU}l mhullll.J.wpwp pwpzwJpU qpulllqpntJ)JmUn' 
0,5l.J.ql uu2

, l.jwp}l }unpmpJmUn' 25 uu: 
166. fipnzht C}..S-75 mpwl.J.mnp}l ZlllpdUUlU lllZ}uwmwUplllJpU lllpw

qmpJmUn 3-pq tltn}uwUguwU Ulllll.J. wz}ulllmhl}lu, hJ)h mhqw
UJ.UlntJUlp qnp<)wl.J.pgf! 4% t: 

167. UWl--14 zwpctpm 5 dlllU 36 pnUJ.hmu <)w}uuht t 60,5 qu3 

qpqhLWJpU l.jUlnhl}lp: fipn?hL ljwnhl}lpp <huUUlJpU <)w}uuf!, hph 
Upw }ummpJntUf! 0,86 qluu t: · 

168. fllmntmlll~Wlltnlj npnzl.JhL t , np fl..-21 zwpctp~p <)Ul.J.woll l}luhnn 
4pnUJ.h 301.jpl.J. l.J.lllmruphL t 7320 UJ.UlntJm: OpnzhL zU1pdp2_p 
UJ.UlUlUWU hU16Ul}untJ)JntUf!: 

169. fitdw~wtP.n gmJg t ml.jht, np lJSf2-80 mpllll.J.mnp}l qtnpuwU 
qpuwqpmpJwU ntdf! }unqwU}l l.jpw zwpdl.jhllm l.J.wqumu t 2,70 l.J.'U : 
fipnzhL qtnpuwU qpUlllqpntpJwU qnp<)wl.J.gp wpdhpf!, hpb mpwl.J.
mnpp qlllfiql.jwaf! 3200 l.J.q t: 

170. fipnzhL 4:-700 mpwl.J.mnpp qlnpuwU qpUwiJilntpJwU Qtctn l.jwpw<) 
l}lllZUlf! gwpwUhl}lu, hph qtnpuwU qpulllqpntJ)JWU qnpawl.J.pgn 
0,18 t , pul.J. mpwl.J.mnpp qwUql.jw<)n' 12000 l.J.q: 

171. Spwl.J.mnpp qtnpuwU qpUwiJilntJ)JntUf! ljwpw<) l}lllZUlntU wz}ulll
mhl}lu 3,6 l.J.'U t : fipnzhL ulpwl.J.mnpp qlnpuwU qpUwiJilntpJruU mdp 
hwll.PlllhwpuwU hwuwp UJ.WhwU21.jnq hqnpmpJmUf! 4,5 qu/dwu 
wpwqntpjUIUp zwpdljbl}lu : 

172. t.lhptw}l hwll.PwhwpuwU hwuwp mpwl.J.mnpf! aw}uumu t 
3,2l.J.t.lm hqnpmpJmU: Opnzht l.jhphwlt qpuwqpmpJwU mdf!, hph 
mpwl.J.mnpf! zwpctl.jmu t 4,4 l.J.u/dwu wpwqmpJlllUp: 

173. S-40 mpwl.J.umpf! 900 u hpl.J.wpntJ)JntU ll 54 u LWJUntpjntU mfih
gnq qwzmmu lllZ}uwmmu t 6 u wz}uwmwUpwJpU f!Uqqpl.J.uwU 
LWJUntpjntU mUhgnq uhphUwjnlj: fipnzhL wqphqwmp wz}uwmwU
pwjpU ll UJ.WPWUJ. f!UpwgpUhpp hpl.J.wpntpjntUf! ll wz}uwmlllfi
PWJpfi f!UJ)wgpp qnp<)wl.J.pgf!, bpb wqphqwmn zwpdl.jmu t 
«Uwpnpwoll» bqwfiwl.J.nl.j, Upw ZP2WI}wpo}l zwnwl.jPll.n 4 u t , hwlt 
ut<)mJ)Jmfin' o,s u: 

174. fipnzht C}..S-75 mpllll.J.mnp}lg ll fllL 'U-4-35 qntplllfipg pwql.J.wgw<) 
wqpbqwmp wz}uwmwUpp dwuwUwl.J. l.jwnhll:Ip}l hbl.J.mwpwJpU 
<)w}uun, bph 1400 u hpl.J.wpnipJwup ll 56 u LWJUntpJwup qwzmn 
ljwpmu t 10 <huumu, nppg UJ.lllJ:llUUJ. f!UJ)wgpp mllnqntJ)JmUn l.J.wq
umu t 0,25 dwu, l.J.wUqwnUbpp dwuwUwl.J.f!' 0,5 dwu, 1 dwul.jw 
l.jlllnbl}lpp <)w}uuf! wz}uwmwUpwJpU nUJ)wgpp ctwuwUwl.J. 
l.J.wqumu t 10 l.J.q, UJ.WPWUJ. f!UJ)wgpp <huuwUwl.J. ' 6 l.J.q, l.J.wUqwnp 
dwuwUwl.J. ' 1,2l.J.q: 
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175. ffl.U-3-30 qnt}}Wiip qpUWIUlnt}}jntli[! 12 l(b t: fipnlht tl_wpp }:un
pnt}}jntli[!, h}}h qnt}}wlip mhuwqwpwp PWPlWJpli qpUWIUlnt}}jntli[! 
60 q"b/u2 t: "t.f.wp[! qwmwptl_mu t hnppqnliwqwli mhqwuwumu: 

176. q..s-75l.f mpwqmnp[! ffl.L"b-5-35 qm}}wlintl_ hnppqnliwqwli mh
qwuwumu qwmwpmu t t.}wp , npp }:unpnt}}Jntli[! 20 uu t

2 
qnt}}wlip 

mhuwqwpwp PWPlWJPii qpUWIUlnt}}Jntli[!' 0,5 qq/uu : fipn2ht 
mpwqmnpp pwpzwJpli nutp oqmwqnpWwli qnp<'twqpg[!, h}}h 
nwpuwUqwJpli m<t[! qwqumu t 1980 qq m<t: 

177. "t.f.wpp <twuwliwq C}.S-75 mpwqmnpp wumqwUptl_p UJ.Ulntmw-
. pt.}hp[! wztuwmwfipwJpU [!Upwgpp <twuwUwq qwqtiht t 60 

UJ.UlntJUl, puq UJ.WPWUJ. [!U}}wgpp <twuwliwq' 57: fipnzhL 
mhqWUJ.UlntJmp qnpb"wqgp wp<thp[! 1.1 wqphqwmp zwp<tuwfi 
wztuwmwUpwJpU wpwqnt}}Jntli[! mpwqmnpp 2-pq l!ln}:uwfigowU 
hwowp: 

178. SwUpp <twowUwq USQ-80 mpwqmnpp mwlinq wliptl_Uhpp 
UJ.UlntUlW}}tl_hp[! WltuwmwUpwJpU [!Upwgpp <twowliwq qwqohL t 
50 UJ.UlntJUl, puq UJ.WPWUJ. [!Upwgpp <twowUwl( 45: fipnzhL wqph
qwmp wztuwmwUpwJpU wpwqntpJntU[! 3-pq l!lntuwUgowU 
hwowp, h}}h mwlillll. wUptl_P wUt.}wqnflll qh!}mpowgpwJp qnpb"w
ltP91! 0,8 t: 

179. C}.S-75 mpwqmnppg 1.1 ffll'b-4-35 qnt}}WUpg pwqqwgw<'t wqph
qwmp <twOwJpfi wpmwqpnqwqwfint}}JntU[! 0,75 hw/<t t: fipnzht 
Upw zwp<hlwli WltuwmwUpwjpU wpwqntpjntli[!, h}}h qnt}}Wiip 
wz):uwmwfipwjpfi [!fiqqpqowfi tWJfint}}jntli[! 1,40 t, hhp}}wtlln}:up 
ml.JnqmpJntU[!' 7 <two, WltuwmwfipwJpli <twowliwq[! hhp}}wl!ln
}:umo' 5,6 <two: 

180. "t.f.hptwf.l hweywhwpowU tl_pw USQ-80 mpwqmnp[! <'tw}:uumo t 
pp Unopliwt hqnpnt}}Jwfi 5%-n: fipnlht t.}hptwP. qpowllllnt}}.Jwli 
ntd[! 1.1 mhqwowup }}hpnt}}JWii wUI.tJntli[!, h}}h mpwqmnpp lWP<f
owli wpwqnt}}jntli[! 8 qo/<two t: 

fcl-pt.} 181-186 }:uliqpplihpp tmWwli <twowliwq U}hmp t oqmtlhL 
hhm1.1Jwt pwliwol.Jhppg. 
1. 4nopwjlipU UUJ.WUWPltllll. wtl_mnuhphUwlihpp pwliwq[!' nw = t..[l/lv , 
npmhq' tb(lP -I! gplJ.Lll qwo hp}}p ml.Jllll.nt}}JntfiU t, <two (pmq), 1v -U ' 
wtl_mnotphliwJp pwpoowli ml.Jnqnt}}Jntli[!, hwztlf.l wnw<'t Uwl.J lJ.no
pwJfipli onmhUwtm 1.1 Upwfipg hhnwliWLnt <twowliwq[!, <two (pmq): 
2. "4.wntwp}1 <'twtuul! hhp}}wl!lntumo' 

w) WJ!i otphliwlihpp hwowp, npnlip ~hli pwpotl_mo l!fi}}wgpp 
<twowliwq' 

8~111 (.e pntflp J gll141l bflp 
G~h = -- + 2£ 0 + --nl:iflp W Ul~ll + 0,25nl:iflp l_/hhpp, 

100 a~ 100 
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62,S£ P 
tt;11p = V\Il<P +tP +t 11 +t42 = 

62,5 X 2 = 
25 

X 0 ,
45 

+ 6,4 + 3,6 + 0 = 21,36 pnll!, 

tbpp 21,36 
nw = -t-, = 75 ~ 3 wtlmnubpbUw: 

p ' 

t~ -n hwzlfil t wnUmu Uwll qnupwJUpU unmbfiwllm lJ hbnwUwum 

wttmnubpbUwJp uwUllpuwU dmuwUwlm (unm. 1,1 pnll!b): 
182. b-280 J:unmhfio!lz UbpbfiWJ!lfi UU!UJUWpl!mu bfi Cl-UQ - 53~ 

pUpGwpwt.P wtlmnuhpbUwfihpn: fipnzhL qpwfig pwfiwqn hpb 4 u 
nUqqpl!uwfi LWJUOlf>JWUp hfiollz-uwfipllzt! zwp<ftlmu t' 6 l[u/d 
wpwqntpjwup, J:unm!l phppwmtl_ntpjntUt! 60 g/hw t uwfipwgtl_wb" 
J:unmp b"_w4U:LWJpU qwUqtlwb"n' 0,5 m/u3

, wtlmnubpbGwJp pwt.Ppp 
b"wtlwm ~ u , pbnGwmwpnrtntf>Jntfit!' 3,5 m, mbJ:ufi}14wl!wG wpw
qmpJmGn 30 l[u/d, mb11wt.PntuuwG hhnwtlnpmpJmGri' 3 ttu · 

183. Cl-UQ-53U wt.ImnubphfiwJnt.l IlWZtn}lg ll!Whbumwpw(i t. mbrtw
t.PnJ:utlmu 4wpmn~liL: fipnzbt tlwnhlltPP awtuup finpuw!i lml[u-P. 
hwuwp, bpb mb11wt.Pn.tuuwa hhnwtlnpmpJmGn 2 4\l t , bpp!l 
wptnWflilill1~4wfimpJmfin' 7,7 ml!U/bpp, t.Iwqpp. oqmwqnpb"uwfi 
qnpb"wl!P.gn 0,5 , mfimhumpJmUpg upGzll qwzm' 4 l!u ttwnhfllpl't 
b-mJ:uun 100 ~u-p. hwzt.ln4' 30,6 L 100 ml!u-tt hwzt.In~· 2 t, tppp 
mllnll~lpJmGn 58,3 pnll!, hhppwt.PnJ:uwJttG wpmwqpn11wqwUm
pJmGn 55 ml!ulhhpp: 

t T 420 
bpp = _h = 58 3 ~ 7 bpp, 

tpp , 

30,6(2 x 7 ) 2 · 
Gtlh = lOO o:s-+ 2 x 4 + 

100 
X 7 x 7,7 + 0,25 x 7 = 13,22Stfhbpp, 

(s 13,225 
g\I14u = 

55 
= 0,22 tfml!u : 

184. QP.l-UUQ-554 wl{mnuphUwJn4 mbllwt.PnJ:ul{mu t uP.tnu: fipnzhL 
l{wnblltpp awj:uU(! 1 mqu-tt hwzqnq, hpb tnb!1WtPnJ:uUUlfi hbmut.In
pmpjm(i(! 2 qu t , hppl't mllnllntPJntfiD' 21,36 pnll!, bppp wpmwq
pnrtwl{wfimpJntfit!' 8 mqu!bpp, hbppwt.Pntu}l wpmwqpn11wqwUm-
pJmUn' 157,5 mqulhbpp, g4~ ==39t/100qu g =468t/100t.-~ 1 . • 4tl 2 , t: 'iu , 
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g\!14~ = 2tf100mqti, 4wqpp oqmwqnpMwfi qnpb"wq}lg[!' 0,45, 

mGmhumpJmUP.g qwzm hqwa hhnwt.lnJlmpJm.U[!' 4 qu, qnupwJU!lg 
pwt.PPP 19tiwfi dwtiwGwq wUgwa CiwUwll!wJlh[!' 0,535 qu: 

185. QP.l-UUQ-585 w~mntibpbfiwfi, np!l phnfiwmwpnqmpJntfit! 3,5m 
t, 2 qu hbnwt.InpmpjwU qwzm}lg tnhllwt.PnJ:umu t uptnu, npp 
phppwmtlntpjntfi(! 30 m/hw t , qnupwjU}l uGqqpquwG LWJGm
pjntG[!' 2,5u, wt.ImnuhpbUwJp hbppwt.PnluwJpG wpmwqpilllwqw-

UmpJntUt! 90 mqu/hbpp t , g4111 = 36 tflOOqu, g4u2 = 43 ,2 t!lOOqu, 

g\I1
4
u = 2t/100mqu, £

0
= 4 qu: fipnzhL qnupwJUU ulllwuwpqnq 

ubphUwJl't l{wnblltplt awJ:uun 1 mqu-}1 hwuwp : 

W~~ = Qp£ p = 3,5 X 2 = 7 mqt\/bpp, 

w~4~~ 90 
n .. n .. =--=- ~13hpp -..,... wtn"' 7 , 

\!1411 

e = QPlO = 3,5 x 10 = 047 il 
. ., gBw 30 x 2,5 ' q ' 

36 ( 2 ) 43,2 G
4
h =- - -x l3+2 x 4 +--x0,47 x l3+ 

100 0,45 100 

2 +-x 7 x l3+0,25 x l3 = 31,5 tfhbpp, 
100 

(s 31,5 
g\!1 411 = - = 0,3 5 tfmqu : 

90 
186. 4,0 m pbnGwmwpnqmpJWUp wt.ImbubphGwJnt.l 5 qti hbnunlnpm

flJWUp qwzmttg mUmbumpJmU t mh11wt.Pntu~mu wpuwmw
Ultnnlll: nwqfiqb!1whwl{wp ubpbfiwj}l nfiqqpquwG LWJGntpjntli[! 
1,4 u t , Ciw\}.fiqbllll phppwmt.ImpJmGn' 50 mlhw: Ul{mnubpbUwJP. 
hhppwt.PnJ:uwJttU WJlU1Wflllfi'1W4wUntpjntUt! 1 OOulqu/hhJlp t , 
g

4111 
=40tflOOqu, g

411 2 
==48J!100qu, g\!14 ~ =2J!l00mqu, £0 == 0: 

OpnzbL wt.ImnubpbGwJ}l . l{wnb!PPP awJ:uun hbppwt.Pn]umu ll 
1 mqu-tt hwuwp: 
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VI. BOI'BOHfub.P liOI'.PUU3P."U 'VUluU<l-t>P. '-IUSU.PUU'V 
q_tJPU~b.P:3UL 

6.1. liOP.PUU3P.u U.UluU<l-t>fl uOlUSUliC bq_ 
~nq_U'U-'1-U'-Ifil' 1Ct:301' U.C 

limpuwjpU Uwtuwq,op qwmwpuwU UUJ.wmw\J.n muwUnrtUbpp 
mbuwqwfi qpmht!IpUbpp u mfiwqmpJmfifibpp ummq,muu m wupw
UJ.fii}IlulU t: liJfi muwfiilllfihppfi hfiwpwJ.lnpmpJmU t mwum awfin
pwfiwtm lJ mppwUJ.bUlbtm lihpb(iwmpwlJmnpwJpfi wqpbqwmfibpp 
lJmiUithlJmwJ.lnpuwfi libpllJlfihppfi, mpwqumpfibpp pwUwqp, I}llwGg 
mbtufipqwlJwU uU}wuwplJmufibpp lJ finpnqmufibpp pwfiwlt}l lJ 
wztuwmwmwpntpjwfi npnzuwfi qpw:PP.ltwltwfi hqwfiwlJfihppfi: 

"Uwtuwqpb"[! qwmwpJ.lmli t qblJwtlwpp lJnqlipg hwu6Uwpwptlnq 
htwlJbmwJpfi mt!Jwtfibpntl ~~ uwpqbpp :pbpubpw.Jpfi mfimbum
pJmfifibpp lJLPUWJWlJwfi UlWJUWUfibppfi hwtlUJUJ.WUlWUtuwU, nput 
qJmqwmfimhuwlJwfi lizwltwpmJUP hwliwp: 

uwtuwqamU U}hUlp t WpU1WQOttl.bfi qjlllllWUlfiUlbUntj:}jtUfi 
WpUlWI}IlOlj:}jWfi UbpbfitUJWQllWfi wpqp tl.pCiwlJ[!, qwpqwguwfi hbnw
UlJwpfihp{!, Unp mhtuUntnCfpwfihpp u mhtufiplJwqwfi up2ngUbpp 
Ubpl}Jltlwfi hfiwpwtl.npmpJmfifihp{! lJ WJtfi: liJI1 pliwumntl muwUnq[! 
UJ.hUlp t lJwpnqwfiw oqm'-l_bt uwufiwqpmwqwfi qpwlJwfintpjmfipg, 
hwowtqwmwufuwfi wuuwqpbppg lJ WJtfi: 

"Uwtuwq,o-p. qwmwpuwU wpi)Jmfipmu muwUnq[! UJbmp t npnzp. 
mt!Jwt uzwlJwpmjup uzwlJntpjwU lJ pbppwhwt{wpp hwuwp wUhpw
dbzm mhtuUplJwlJwfi up2ngUbpp twtlwqmJfi lJwqun, lJwpnqwfiw Uzht 
wJfi nlflllfihp{!, npnfip ltfilllwumbfi pwphtwtlhtm US wqphq,wmUhpp 
oqmwqnpouwU UJ.WJUmUUbp[!, pwp6pwgfihtnt lijlwfig zwhwqnpaw
qwU gmgwUpzUhp[! u WJtfi: 

limpuwJpfi Uwtuwqpo-n pwqlJwgwo- t hwz'-l_wplJw- pwgwm
pwlJwfi lJ qpw:PP.ltwltwfi uwubppg: ~wzt{wpltw-pwgwmpwlJ.wU UWU{! 
6\JwlthPUJ.tlmu t 25-30 t21t uwhuwfifihpmu, npfi [!fiqqplJmu t 
fibpwantpjntU, mt!Jwt uzwlJ.wpntjUp uzwlJ.ntpjWfi lJ pbppwhw'-l_wpp 
wqpnmhtufiP.ltwfi lJ ubphfiwfibpp hwuw\llpp nfimpmpjntU[!, hpufiw
ltwfi qJmqwmUmhuwqwfi wztuwmwUpfihpp hwuwp wqpbqwmfihpp 
ltnliuahlJ.mw'-l_npuwfi hwz'-l_wplJ.fihp[!, qpw:PplJ.wlJ.wU liwup lJ.wmwp
uwU uhpi111Uhp[! lJ wpll]mfipfibpp tlhPtmompJntfi[!, hqpwqwgmpJntG
fibpl}, oqmwqnpffi.lwb" qpwqwfimpJwfi gwfiq[! u pntlwUqw\J.ntpJntfi[l: 
<l-pw:PP.\J.wlJ.wfi uwu[! 6\Jw\J.hptqJ.lmli t 24 ~wtJlp 4 qowqpw\J.wU 
pbpphpp l@w: 1-pfi qawqpw\J.wfi pbppmu (pmJtwmptlmli t (hull 
li}lt!Ilihmpntlqwjp \@w) phptlnu.i t hwfi6fiwpwptlwb" uzwqwpm.rujl 
uzwqmpJWfi m pbppwhwtlwpp ubpbUwjwgtlwa wztuwmwUpfibpp 
mblufintnq}uuqwfi pwpm[!, 2-pq pbppmu wnw'-l_bt awfipwpbnUl\wb" 
mpwqmnpp mwpbqwU awUpwpbnfil\mb"mpJwU UJ.tWfi-qpw:ppq[!, 3-pq 
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1 o(N~ - N bruJ·11u . 
p . ~ •1 . l·l.:r zt Ulpl 'i ' n u. rq 

Plj9m.,. = JiGlj9 l{u, 

npmhrf Nnwt -n hqnpmpJWU wfi)>wmuwfi l_}mhnml <}.)mqwmfimhuwqwfi 
ohpbfiwJp (upuqp~, l[ln2nmp~, l}wpmn!pplllliJwUf1lt~ l.t tUJlU) pwGnrt 
opqwfifihppfi t!JntuwGg4.Ilil hqnpmpJmfifi t , l}qm (wi}. 23), Tlu -n' 
mpwljumpp mpwfiuojmpwJf:J. uhtuwfipqwqwu oqq-G, wu4.wJ.lnp 
mpwqmnpUhp}l huuhup qwqonu1 t 0,9-0,92, pppmpwtjnpfibpp 
hwowp' 0,86 - 0,88, i ... .rll -G' mplllqtnnpp mpw£iuopupwJ.f:J. t}mluwfigowfi 
p.f:J.tll! i -pi} *ntuwGgowG hwuwp, n11 -fi ' 2wpctp~}l finu}l(hu-t UJ.mmmw
pl}tpn, tlPY.- (U}mlpnUj), rQ -G' mwfinrt wGlff:J. qlnpuwa 2Wnw4.Jlrtfi t 
qwo wumnwfi}lt.J.}12wnwt.J..f:llll!. ti (wi}. l, 2): Uul}wt{np mpwqmnpfibp.f:J. 
hwowp 

r'l == r0 + vh, 

npmhrt' r0 - G mpwqumpp mwfinq wfi4.P. uhmwqwqwfi wu!lwqnmm 
2tUnwl}Iulfi t , a, h -n' wfit.J.w:rputll pwp6pmpJntG{!, u, v -G ' qnfllt 
auunlwb"pf:J. (qb:pnpowguwfi) qnpOuilj.f:J.gn, l.t gwb"p 6G2thuG flilrthpf:J. 
hwtiwp qwqomu l: 0,7 - 0,9, Jl -G.' mpwqmnp}l nGpwgpwJ}lfi uwup 
qguwa qnpb"wq.f:J.gl! (wn. 4), G"9 -n' mplllqumpp mwGilil wG}14_Ghp}1 
qwu pppmpfihpp 4Jtw £!fiqfinrtlt2lmn, t(u, 

G119 == c(G ... P + A.( Gq~ + G.ll!)]cosa ql.:r, 
npu1bq' G\Jl ·[! qJmqwmumbuwl}w£i uhpbGwJp mhfuGnLnqpwqwG 
mwpnqmpjwu ut2 (pmfiijbp, uhptiwpl.JJ1l.t WJtfi) l9tlnrt GJntf>p lt2P.nG t , 
Gw = v·y·k ql:J , v -Q' mhfuGntnqJnu~wa mwpnrtmpJwG Ouil}wm, ti3, y-a· 
GJmpp b"wtlWlWJ}lG t.uP.nn, l.fu/o (wi}. 5), k -fi ' mhlufinLnq}lwqwG 
mwpni}mpjw(i oqmwqnpot.lwG qnpO"wtJpgl} (k == 0,9 - 1,0), c -a· 
qnpmul}}lg t, npn gmJg l: mwum, pb wqphqwm}l qwuqt{wb"}l np oumG 
t [!Gqumu mpwl.J.mnpp mwfinrt uhfuwGpqup 4J1w: .@"ppmpwtlnp l.t 
pnlnp mwfiilll wGptJ.Gbpm.J. mpwqmnpfihpp hwuwp c = 1, puq u.f:J.wJG 
uhij uiwGnqlguup2wlJ.ml mpwlJ.mnpCihp_tl hwuwp. c == 0,7 - 0,8, G ... ~ -I!' 
mpwqmnpp lll.fml!, ql.:r, A. -0' <lJOilllUUlGmbuwl}wCi Uhi?bGwjp l!wlub.
!lmtpjwfi qnpb"wl.J.pg£!, w2}urumwUpp thuuwO.wq lPP4 qwtutlnq uhpb.~ 

Gwfihpp hwuwp (tllnznm}l~, npn2 upul.J.p~Uhp l.t WJlU) A. ~ 1, l!Jlmul.J.w
lun4.P uhpbUwGbpp hwuwp' A. = 0,3- 0,5, I.tgnt{p ubpbO.wUhp]l hwuwp' 
A. = 0, Gqu -G' (}JntrtrumUmhuwqwG uhphfiwJp tu.f:J.n£!, q'V, a -G' 
mhqwfiR.f:J. phRntPJntO.£!, wum.: Uf>b wnw2WIJI1Wfii?mti mbrtwGpll 
phpntpJntCil} G2t{wo t %-nl} (i %), lUU!W tPDRP PhRntPJntGGhpJl hwuwp 
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R.s =k'BIJ +(1-A..XGq.s +GlP)sina lfb, 

npmbrf k' -[} qJntqtibQbGwjp [}GqqpqtiwG llUJUntpjwu tibq qbw
tibmpp gmJg mt}wb- qptiwqpmpJmUU t , q(i/ti, [}Gq npmti qwlun® 
tibpbUwUbpp hwtiwp k' == (0,8 - 0,85)k, npmhq' k -U GntjfiwmpUJ. 
qgnt}p tibpbUwJp mbuwqwpwp pwpllUJpG qptiwqpmpJmUU t (wq.8): 

Q.njntpJmG mUbG qJntqwmGmbuwqwU WJUUIP.up UbQbfiwfibp, 
npnfig wztuwmwGpwJpG opqwUUbp[} qnpa£!Gpwgp dwtiwfiwq ~bG 
wnG~t}mti hm1lt qwti pmJup hbm (upuqp~Gbp, tllnznmp~Gbp, qgw
uwJtwqGbp, UJ.WpwpmwGJmpwgpp~Gbp llWJtG), PWJ9 qpuwqpmpJmG 
bG gmJg mwuw [lUpwgpwJpG uwunt}: liJI}UJ.pup ubpbGwUbpp hwuwp 
pwpzw.JpG qptiwqpmpJntG[l npnzt}nu.i t hbm!JJWL pwGwa!Jnt}. 

R.s = (1- "-XGq.s + G1PXf' cos a+ sin a), 
npmbq' f -{! [lGpwgpwJpG uwup qtnpuwU (uwnpp) qpuwqprtLpJwU 
qnpb-wqpgG t (wq. 4): lzgwuwJtbpp hwuwp, qw}ut}wa hnqwJpG 
UIWJUwGGbppg, f = 0,05 - 0,15 : 

UQ.Pt;Q.USfl lJ:UQUJl. tiCSflNJ"e t;-q_ UCiuUSU'b~U5fl'b 
fl.t;cJ-flUJl. C'bSPDt-f<t5Dt-'bC 

Uqpbqwmp qwqti[} nzmbtm hwtiwp, btUbtnt} t}bpnhp2JWl pw
P . 

Gwallbp.nt} qwmwpwa hwztlwpqpg, GwtuwUJ.bu n == ___£!__ pwfiwa!Jntl 
R.r 

npn2mli bG qJntqwmGmbuwqwG tibpbuwGbpp, puq n = p~i pwfiw-
. ~ R 

]I 

o!Jntl' ppwUGbpp pwGwq[}: Ubpb(iw(ihpp ll ppw(i(ibpp PPtlt! WllPI1Il-
2W9tlntli t IJbUIP. tPnPP wpdbpp qnqti[} qbu qgbtntl mwuUnpqwqwG 
tiwun: CGq npmti, bpb ppwGGbpp pwGwq[} np!Jt tP.ntuwGgtiwG hwtiwp 
umwgtlnui t wtlb\llfi ; pwG mtlJwL tiwqGpzp qmpwfip mbiuGpqwqwG 
pfimpwqpmu mpt}wan, WUIW npUJ.bu hwztlwpqwJpG t}bpgtlmti t 
mbluGpqwqwG pGmpwqpp wpdbp(l: 

UJG IJbUipmti, bpp libQbfiwGbpp Gw}uGwqwG pwfiwq[} umwg
t}mti t tibqpg wt}b\ll, wfihpwdb2mntpJmG t wnw2wGmti oqmwqnpabt 
qgnpi1Pr Untlnpwpwp qgnJ:iqp~GbpG {!umptlmti bG {!Ulll ppbGg t!UIJ
qpqtiwG 6wqwmp, npu npn2mti bU hbm!JJWL pwGwa!Jntl. 

B\9 == (nr 1) b\ ti, 
npmbq' n~ -G qgnpqp~pG tipwgtlnq tibpbGwGbpp pwGwqG t , ~ -G' tibq 
tibpbGwJp qwnmgtJ.wapwJpG [}GqqpqtiwG LWJfimpJntG[}: 

Cfimptlwb qgnpqp~p pfimpwqpp hwtiwowJG npnzt}mu t Gpw 
pwp2U1JpG qptiwqpmpJnLU[} [}UUl WllJmuwq 9-p qwti ' 
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. R~t9 = G~t9 (fli9 + sincx.) === Glt (fli
9 

+ i/100) l(b, . 
~r.~t'l Gltg ·f! l.J.gnpiJll~}l qwfiqtlw()-fi t (wq.9), flj

9
-r!' l.fgnpiJll~}l cnnpowu 

•u•uW.IJlllll}) JWU qnp()-wl.W.g[! (W£1. 4 ): ,_ 
lignpiJll~p uampnt})Jntfi}lg hhum mpwqmnpp mwpphp t}ln}uwG

gnuiGhp}l hwtiwp npnzmtiufi~ ot~hfiwfibpp ppwqwG pwfiwtm' 

n., = Pp; - R'-lg 
Ul R 

u 
UJfimhhmu Gztlwa tlmfUwugmoutpp hwowp npnzt}nto t 

mpwl.fmnp}l pwpzwJ}lfi mdp oqmwqnpb-uwfi qnpb-wq}lg[!. 

n R qmpwfiuhpp hwtiwp' 11 . = l>P l>P 
,PI p. ' 

pi 

ofiwgw()- ubphfiwfihpp hwuwp • "l.Pi = Ru : 
Ppi -Rlrg 

fiputbu wz.tuwuuufipwjpu f!UUlpt}mu t WJU l}mfuwGgmuu, npp dwtiw
fiwtr f)pj -p wpdhp[! wuhuwuho(i t: eaq npm\l, hwztl}l umfihtntl q]fll
qwmfimhuwl.fwG wzluwmwfipuhpp qwmwpuwfi dwowfiwq ubpbGw-
fibpp pwpzwJpG IJ.Ptlwl}Jlilt})JWU dwtiwfiwqwtlnp wtlhtwgnu1(! 

11 
-p 

wpdbpf! ~tllbmp t qbpwqwfigp qwpp u WJl]. pGntj})ft wzluw~wdp
gupp hwuwp 0,92, l.J.mtm}lt.lwgpw, gwfip, hwp})hgmu l.fwmwphtlm' 

,94, pulJ. gwpwunui, }unmhwtlwp, upuqmu, t}lnznmmu, tllWpwpmw
GJmp}l gpmu qwmwphi.l:m u tUJtfi ' 0,96 (w£1. 14): 

liJumhq UJ.bmp t hwztlp wnfiht fiwu mtlJwt qnpb-[!Gpwg}l 
hwuwp mhJufintnqpwulhu J)nLJLWmphlJl wpwqntpjwG ubontpjntUQ 
(l.Uf1. 10): 

eumpqwa IJ1n}uwGgnulGhpnq wz}uwmhL}lu wqpLqwmp wziuw
mwfi{?WJflG wpwqmpJOLUf! npnzqmu t hhmuJwtpwfiwnunq. 

vw = 0,377 ~r/q (1 - ~) lfu/«t, 
l illfl 100 . 

npmb11' 
0
0 -fi mpwl{mnpp [!fipwgpwjpG tiwujl mh£1WUJ.tnntjmp qnpow

qpgG t, Yo L wfitlwtlnp mpwqmnpfihpjl hwowp pntJtwmpt}mu t tipfi~u 
15%, puq pppmpwtlnpuhpp unm· tipu~L 8%: liJfimhhmu npnzqnui t 
wqpbqwtnp wzltnumwfipwj}lu [!GqqpqliwG lWJfintpjntG[!: 

q_nqnuufihpp hwuwp' Bw == n1•1.b/IPJ3 u, tHiwgw()- tih~hfiwUhpjl 
hwuwp' Bw = n11~J3 u, 

npmhll ' J3 -G wqp.hqwmjl (ubphfiwJjl) qwnmgt}wopwJ}lfi [!Gqqpl.J.tiwu 
tWJfiOLpJwfi oqmwqnpauwa qnp()-wq}lgG t (wq. 11): 
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uq.p.t;q..USP. b4. I)_UCSP. liP."t..tJUUSP.liUliU"t.. 
fllUPUUGSPbflP. fiflfi CfiHJC 

Cum qwmwpqn11 wz]uwmwupp mhuwqp J1Gmpt}mu t wqphqw
mp zwpdtlwfi hqwuwl.f[!, WUJ.W fipw(i hwtlWUJ.WUlWUJuWfi 2P2WllWP-
6.}1 OUI} Wj(itqhu, flll \llWilW\ll {!fi}lwg~Ghpp tpqwpmpjntG[! l}lfip 
hwuht1wwwpwp qmpp: Cwpdtiwfi bqwfiwl.tn numphum wfihpwdbzm 
t oqmtl_litqp.wqwUmpJmfipg l1 fil.J..1-mu pbpt}wa u]uhtlwjpg: 

lljfinthbmu qomu hfip zwpdUwfi bqwawqp uiubowfi, npn20Ltl 
qwzmp L wqphqwmp qpfiht1wm}1qwl.fwG UJ.WpwtihmpLp[!: 

Uqphqwm}l zp~wqwpnp zwnwtUtrtt:! npnztlntli t hbUILJWL 
pwGwnLnti. 

Ro = a1 B~ u, 
npmhq' a1 -[! qnpawqpg t (wf1. 13), B 11 -0' wqp.hqwmp l.fwnmgt}wapw
JPfi [!Uqqpl.J.IiwG LWJfintpJntUf!, u : 

Uqphqwmp 2P2WI}WJIOWJ}1fi qnmm fitlwqwqntJfi LWJfintpJntfi[! 
npnzttmo t hbmuJWLPWfiw6Lnq. 
. Emin == ~Ro + e + d" u, 

npmhq' az -[! qnpb-wlfPg t u wfihwfiqntJQ 2P2WllWJ16p qhuwmo' 
a2 == 1,1 - 1,5, hwuqmgwJpfi zp~wqwpnp qhuwmu' ~ = 1,8- 2,8, d"' -o· 
wqphqwmp qpfihtiwmpqwlJwfi LWJUntpjntU[! (wqphqwmp hpl}WJ
Gwqwu wnwUgpjlfi ntf1f1WhWJW9 lll.ll.flntpJwtlp wuhfiwhhnm lJhmp 
hhnwt}npmpJntG[! Gztl_w()- wnwugppg) u hwuwmufigp (uputm11}1lt) 
wqphqwmfihpp hwuwp dli = 0,5B", putt n~ hw\lwnwfigpfibpp unm 

mhqwl]llqntu t d~'i' qwu d~Uitu, fiWJWO 2P2WllWPO]l mqqntpjWU[! (W2 

l.fwu nwtu 2P2WllWP6): dli -}lwpdhp[! npnzqmu t htfihtntl wqphqwmp 
qwpwppmwJpG LWJfintpJmfipg, e -fi ' wqpbqwm]l htpp tiMmpJntU[!. 

· e == 0,5(L1 + ~ + ~) u, 
npmbq' L~o ~, ~ -P. hwtiwUJ.wmwu}uwOwpwp mpwqmnpfl, l.fgnpqp~p 
u qjntqwmfimhuwqwfi uhphGwjp l.jjlfihuwm]lqwqwG hpqwpmpjntG
Ghp(i bfi (Wf1. 15): bph wq. 15-mu [!fiUiptl_tu()- ubphfiwjp l.J.}lfihowmp
l.fwl.fwG hpqwpntpJntfi[! pwgwlJ.wJmU: t, WUIW WJU qwpbl}l t hwzqwp
l.J.ht btfihtntl Gpw qwpwpjlmwjpG hpltwpnt!)Jntfipg' (0,7 - 0,8)L: 

liJfimhhmu npnznui bfip wqphqwmp UJ.WPWUI [!Upwgpp hpqw
pmpJntu[!: liJUUJ.bU, Uwpnpwn'u zmpdUmfi bwtiwp' 

L..t~ = 6Ro + 2e u, 
lfm1p]lfiwgtl_wo tl_wp]l hwowp' . 

L..tl! = 3R0 + 2e o, · 
qnpounJ.wp qwu tmqwpwqwt}np zwll<hlwfi hqwfiwlJ.p hwuwp' 

L 1111! == 0,5GOUjUI + a3 • Ro + 2e u, 
np.mhq' GOUJUI ·D qwzmp oUJ.mptimttWJUnt})JntfiG t, u, a) -D' qnpowq}lg: 
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q..npounl_wp (LWilWPWlJ.wqwp, qntjmwqwp) zwp<h.iwfi hqwfiwqp 
qt.uumui al = 2,5, hw2npqwpwp qnpOWtWI:\Wpwqwqwp zwpdOwfi 
qhuwmo' a) = 3, qhpwb"woqmonq wfihwfiqm.Jg zwpdowfi qhuwmo' 
al = 1,5, qnoppfiwgqwb" hpqqnpb"wjpfi zwp<h.iwfi qhuwmo' a)= 2: 

q..npb"p OUIUIPOWllWJCintpjntU[! GOUjtD ljmjmwqwp, twqwpwqw
qwp ll hw2npqwpwp qntjUlWLWilWPWqwqwp zwp<hiwfi hqwUwq
fibpp qhuwmo npnzqmo t hhmhJWLJ!wUwolmq. 

GOil!IJl = ~16R~ + 2BWLID u, 
qnoppUwgqwb" zwpdowfi hqwUwqp qhuumu.i' 

GOUJUl = J3BwLm U, 
ZP2Wfiwou zwpdowfi hqwfiwqp qhUipnto' 

G = (~ - .!.)L o 
OUJUl 5 8 ' 

npmhq' L -1! qwzmp hpqwpmpJntfifi t, o, L, -U' qwzmp wz}uwmwfi
pwJpU hplJ.wpntpJntU[!, o' 

Lw = L - 2EI>" o, 
npmhq' EltJl -[! ZP2WqwpowJpfi qnmm ppwqwfi tWJCintpJmUfi t: 

~wgwhwmpqwJpfi u junmwpmJubpp ozwqmpJwfi dwowUwlJ. 
ozwqqmo hfi fiwt. zp2wqwpowJpU qnmpfihp[!, mump fipwfig LWJfim
fJntfi[! UihUlp t pwqUWUJWUlpq LPfiP wqphqwmp wz}uwmwfipwjpfi 

nfiqqpqowU twJfintpJwfin, WJupfipfi n = Emin , npn Uihmp t lllfip 
'I B 

w 

wopnq2 ppq, hhml.Jwpwp' umwgqwb" wpdhpf! lJtnpmgqmo t qhUIP 
ohb" WOJ!Dll2 ppq[! ... npnzqmo 2P2Wqwpowjpfi qnmm ppwqwfi llllJ
fintpjmfirf 

EltJl = Dq B,u o: 
l:,owfi qwmnqmpJmfipg htUhtnll, npnzmo hUp Umt. qnpb"p 

I COIIJUI. 
OUIUlPOWL LWJfint})jWii ppm'lJ.wfi ohb"ntpjntUtf nq = -- lllpUlw-

2Bm 
hwJmmpJmUpg qmUmo hUp n~ wpdhp[!, WJU lJ.tnpwgUmo qhu1p 

unmmlJ.w wopnq2 PPtl.t! ... qmfimo' 

C~~ = 2Bwn~ o: 
U<whqwm}l wpmwqpnqwqwfimpJmUn qqwlllnph(i qm}uqmo t 

fillW wzjuwmwfipwjp(i (!fipwgpp <p qnpb"wqgpg, llp(! npnzqmo t 
hbmliJWL pwUwollnq. 
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<p = Lw = Sar 
Lw +t S +S ' 

npmhq' S -fi lJ S fi h ti om w om 
bpl{wpmpJ~fi qnfitpri4 ~wz~u~~w~wu~:!:fiwpwp wfihwt}wuwp 
UlWfipWjpfi u UJ.W W fi Z1uWUl u•U Wqpbqwmp wzJuw
wpdhpfihpfi bfi, u: p UJ. l! pwgpfibpp bpl{wpmpJmfifibpp up2pa 

npmbrf t; -{! tihq Ulbfufintnqpwqwfi UUJ.lUUWpqUwfi Ulllllll_ntpjntfifi t' 

t; = 0,05- 0,15 <huu, f muJuf• -r!' wqpbqwmp mbJufinl_llq}lwqwfi [!fipwg

PP hpqwpmpjntfi(!, qu, WJU}lfipfi ubq Lltgpwt.}npmtipg upfi~lJ mwpnqm
PJWfi qwmwpl{l\bm (lwppwgwfi) qwu rn4tm (qnupwJfi) wfigwo 
llwfiwtqwphfi t. · 

n 10Gt11 
.{; mlljuu = -- qu, 

gBlii 
npmbq' g -fi gwfipp, UJ.Wpwpmwguwfi u WJLfi}l finpuwfi t qwu 
uzwqwpntjUp phppWUlt}ntpjntU[!, l{q/hw: 
UJfimhhmu npnzmti bfip wqpbqwmp wpmwqpiDlw4wfimpJntfi(!. 

w) <huUWJ}lfi' W <J = 0,1 Bw V w -r hwllt, 
p) hbppwtJmfuwJ}lfi' Wb = Wd Th hwfhhpp, 
q) opwqwfi' w 0{1 = cwb hw/op, 
q) ubqnfiwJpfi' Wu~~q =Wop. Dw hw/ubq, 

npmbq' c -fi hbppwtlm}up qnpmuqpg t lJ QnLJQ t mwwu, ph 
wzJuwmwfip[! pwfip hbppwtJm}umu t qwmwpqmu, c = 1, 1,5, 2, 3~ 
Dw -fi' wqpnmhJufipqwqwfi dwuqhmmu (ubqnfimll) wzJuwmwfipwJ}lfi 
opbp}l ppt.}[!' Dw = KDop.• npmbq Dop. -(! wqpnmbJufipqwqwfi dwul{b
mmu opwgmgwJpfi opbpp ppt.}fi t, K -fi' qpwfig oqmwqnpouwfi 
qnpowq}lg[!, K = 0,7- 1,0: 

flpnzmu hfip Ull{JWL owt.}wllt wz}uwtnwfip[! Uzt.}wo wqpnmbJu
fipqwqwfi <hutiqhmmu qwmwphtm hwl.lwp tqwhwfi~l\nq wqphqwm
fibpp pwfiwq[! hhmlJJwtpwfiwahn4' 

n 
nwq =-- , 

wutkj 

npmhrt' n -fi wz.Juwmwfipp owt.}wtfi t, hw (m, u3
, mqti): 

flpnzmti bfip Uzt.}w(} Ctwl\wllt wz.Juwmwfip[! lJ.wmwpbtm 
hwtiwp UJ.Whwfi~4IDl 1\wnbtmfiJntpp <tw}uun, npp hwllwp fiw}u 
qmfimu hfip u}lwl\np wz]uwtnwfip.lt qwtnwpuwfi hwuwp wfihpwdbzm 
t}wnhlltp.P owfuu[! (hbl{tnwpwJ.ltfi)' 

GWTUI +GIIITIII +G!JT!J 
g,= qqlhw, ... wh 

npmhrf Gw, G"\' G11 - fi mpwqmnpp zwpd.lt~P qnqu.Pg 1\umhtmfiJmpp 
dwliwJ}lfi OWfUUhpfi bfi hwliWUJ.wmwu.Juwfiwpwp wqphqwmp 
pbnfiqwo wz}uwmwfipp, UJ.WPWUJ. [!fipwgpp lJ lJ.wfiqwnp <hul.lwfiwq 
(wq. 16). 

Tw=-r· Th d, T"-= TlDt.juli+Tut.u d, Tut = Th-(Tw+Tut) d: 
4.wnbtmfijntp}l (!fiqhwfimp owJuu[!' 
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Q :::: ghw . n qq: 
J!uwfiJmpbp)l, qnpbl.Upquwfi phfiqpfilJ. u Jntqbp}l {!fiqhwfimp 

owluuf! npnzt.J.mu t htfibtnt.J. tJ.wnhtWUjntp}l pfiqhwfimp owtuu}lg 
hbmuJwtl.J.hPUI· .. 

QJD"l = 1 o·2 q Q ltq, 
npmhrf q-fi tlwnhtWUJntplJ. {!fiqhwfimp owtuup fiqwmuwuwp puw
Ujntpbp}l, Jmqtpp u qnpowpl.J.uwfi ptfiqpfi}l Ollituu}l finpuwfi t , % -mt 
(wq. 17): 

fipnzmu bfip UIWhWfi2t.J.nq wztuwmwfipWj}lfi owtuunuHibpl}. 
w) u}lwt{np wztuwmwow)uuntufihpt!' 

H = m + n u mpq·ctmu 
wrt hm ' 

p) t!fil}hwfimp wztuwmwowtuumufihpt!' 
He = O·H uwpq·<fwu, 

npmtq' m -I! wqpbqwmfi u\llwuwpl.J.nil. mpwqmnp}luu1fihp}l p}lt{fi t 
(unt{npwpwp m = 1), n -n' odwfiqwq pwfit{npfibpp p}lt.J.p (t.J.bpgt{mu t 
mti.Jwt qjlllllWUlUUlhuwl.J.wfi ubphfiwj}l mblufi}lqwqwfi pfimpwqp}lg): 

lijfinthbmu npnzmu bfip ubpbfiwmpwqmnpwjpfi wqphqwm}l 
l.J.wmwpwo wztuwmwfip}l owt{wffi UJ.WJUWfiwqwfi tmwtnfiwjpfi hbl.J.
mwpfihpnt.J. (UI.tm.hw), npfi }lpbfipg fihpl.J.wJwgfimu t finpuw-hbppw
lltnlufibpp pwfiwl.J.ll u mpwqmnpp hbppw$nlup tmwtnfiwJ}lfi qnp
Olliqg!I WPUlWI'}IlJWlt!' 

ro Uj.tm.hw = nnh A..n11 UI.tm.hw, 
n 

npmtq' nUb = W finpuw-hbppwl!lnlufibpp pwfiwqfi t, A.11111-p' mpwl}-
h 

mnpti hbppwtimtuli qnpowlJ.li9t! ( wq.l8): 
Uqptqwm!I wztuwmwfipp. qfiwhwmuwu qwpunp gmgwfillz t 

li!Iwt.J.np wz}uwmwfipp. hwzt.J.nt.J. mbuwqwpwp zwhwqnpowl}wfi 
(I}JllUUW~wfi S(!G.q) owtuuhpf!, npfi !Iphfi!Ig fihp\twjwgfimu t wqpb
qwmli qwqu!I ub2 umfinq pntnP pwqwqpwuwubpli (mpw\tmnp, 
qJmqwmfimbuwltwfi ubpbfiw, \tgnpqll~) qmuwpwj}lfi wunpm!Iqiu-
g)mfi hwm\twgmufitpn· LSw, {!fipwglllt finpnquwfi u mh]ufilJ.l}wl.twfi 
UUJ.wuwpqmufitpp. qmuwpwj}lfi Olliluutpn' LSnmu• UJ.WhUJ.wfiu tufi' LS"~, 
t{wnhtWfijntpbpp U pUWjlltqhp!I, qnpOwpl.JUwfi phfiqpfi}l OWfuubpp' S~ , 
wqphqwmfi UUIWUWP\tnil. uhpbfiwtJ.wpli u odwfiqwl.J pwGtlnpfitpp. 
wz}uwmwtlwpo[!' Swzlu.• WJU!Ifipfi' 

LS!!li'l = LSUI + LSnmu + LSUj + stl + swz)u. rwwulhw: 
~wfiwllup uh2 umfinil. pwqwilJlli~fihpf! npnztJ.mu bfi hbmuJWL 

~UJ.. . 
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""S = Sm11 + s;; + S!g rwwulhw, L.. w UJ 

""s = S~P + s~!u + s~~\1 rwwu/hw, L.. bmu umu 

Ls Ill = s:~~ + s~ + s~ rwwu/hw, 

stl = ghwpt{ rwwu/hw , 

m1m2 {K 4mf11 + nfort) s = rwwu/hw, 
mzlu wh 

npmbq' ptl -fi ubq qq tJ.wnbtWfijnt})}l hwUW}}lp q!Ififi t , I'}IlWU/qq, np!I 
Uh2 umfimu hfi h!Iufiwl.J.wfi u qnpowpttuwfi t{wnhtWfijntphpli, lifi~UihU 
fiwu puwfiJmphpli qfihpl}, m~o m2 -I!· qnpowqpgfihp _hfi, npnfip hwzt.J.li 
hfi wnfimu wztuwmwt{wpllp tJ.pwl})lpfihpl}, ~ -fi mpwqmnptiump 
qwpqwJfimpJntfit! hwzt.J.lt wnfinil. qnpow\tllgt!: 

SpwqumplJ. wunpm!Iqwg}lnfi mu]uuhpt! npnzt.J.mu hfi hhmuJWt 

pwfiwlll.mt.J.. 

Slllll = (all + ahu)Ap, wu/hw: 
m lOOT W rw mp b 

npmbq' R.i.• %.n -I! hwliwUiwmwutuwfiwpwp mpwqmnp}l t.J.hpw
ttwfiqfiuwu u h!IU.fiwltwfi finpnquwfi finpuwmtit.J.wJP.fi hwml.J.wgmu
fihpfi tfi % A -fi ' mpwqmnpli pwtwfiuwJP.fi wp<fhpt! (qnpowpwfiw
Jllfi qp.a~· ,'ut.J.btwgpwo mhqwl!lntuuw~ u wnumpwlgufi _ ow]uuhpt! 
qwu zmltwJwqwfi q!Ifin), rwwu, T 11111 - t! mpwqmnpli mwphltwfi owfi-
pwpbnfit{wompJmfin. dwu (wq. 19): 

"\:Juwfi. tqwfiwqnt.J. hwzt.J.wpqmu hfi fiwu qJntqwmfimhuwqwfi 
ubphfiWJli u qgnpqll~p. wunpmtiqwg!Infi Owtuuhpl}, !Ifi~UJ.UU UWU 
finpnqUWU, mbjufi!Iqwltwfi UUJ.WUWp\}UWU U UJ.WhUJ.WUUWfi Owfuuhpl}, 
npli hwuwp oqmt{mu tfi wq.l9-p.g: 

6.3. SPU"\:JUOU1PSU3P"l.:r UCl-P.bCl-US"\:JbPP 
4fiiT~Lb4SUqfiP.fitUC , 

SpwfiuUJ.npmwJlifi wqphqwmli qnliUitbl.J.mwtlnpuwfi hwzt.J.wpl.J.f! 
uqutJ.mu t fipw pwqwqpwuwuhpli (mpwl.J.mnp, wtJ.mnuhpbfiw, l.J.gw
uwJt) nfimpmpJwlip, npli dwuwfiw4 hwztlit tfi wnfit{mu pfi~Uihu pbnli 
mhuwl}f!, wJfiUihu tt mhqwl!ln]uuwfi hhnwt.J.np~tpJntfit! : UJfimhbmu 
pbpt.J.mu hfi qpwfig mh]ufi!Il.Jwl.Jwfi pfimpwqphpf!. · 
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linUUJ.tblJUlwtl.npuwfi hwz4wptm lJ.wmwptl.mu t hbmlJJWL 
hbppwlJ.wfimpJwUp. 

npnzmu bfi pwtltpmu mbqwtltnfu411Il pbn):l pwfiwlJ.r!' 
QP=V·y·Km, 

npmbq' V -~ pwtltp)l awtl.wtfi t, u\ y -G pbn):l b-w4WLWJ}:lfi 4.z):lnn,m/u3
, 

(wq.5), K-fi pwtltp):l tQUwfi qnpawljjlgp (0,9-0,98): 
SpwfiuUJ.npmwJ}:lfi wqpbqwmfibp):l wzfuwmwfip):l qfiwhwmuwfi 

lJ.wplJnp gmgwG):lzlibp bli mpwfiuUJ.npmwJltfi u]12ng):l pbnfiwmu•pn-

qntpjwfi' a~m lJ tlwqp):l ' a.~, oqmwqnpbliwfi qnpawl.J.ltgfibp~. npnfip. 
npnztl.mu bfi hhmllJWL pwfiw61Jbpn4. 

al! = LVYK a.4 - ~- L~ 
um Qunp ' um-LDW! -L .+L ' 

b 'Q ll wp npm ~ G -fi mpwfiuUJ.npmwJltfi, u):l2ng):l pbnfiwmwpnqmpJntfifi t, m, 
n, -fi pwtltpbp):l pwfiwq{!, LP -fi pbnml, Lwp -fi' wnwfig pbn):l wfigwa 
0\UUWUJ.W[lhfibp{! Ub'lJ. bpp):l pfipwgpntU 'lJ.WU hbppwtltnfuntU, 'lJ.U: 

fipnzmu bfi mpwfiuUJ.npmwJ}:lfi wqpbqwm):l bpp):l mlJnqmpjntGt!' 

lt,pp = ~ + t.up + \v, + 4u dwu, 

npmbq · ~ -G lJ t...P -fi hwUwUJ.wmwufuwGwpwp pbnml h wnwfig pbn):l 
zwpduwli dwuwfiwlJ.Gbpfi bfi' . 

f. 
t =-p 

11\ 

f mp 
t =- -tw.r p u u, 

vp vwp 

npmbq' f v -G lJ f wp -fi ub4 bppmu pbnn4 lJ wnwlig pbn):l wligwa nw

fiwUJ.wphfibpfi b(i (umtnpwpwp f. p = f. wp) lJ.u, vp -fi lJ Ywp -a· 2Ul[ldUwfi 
wpwqntpJmfifibpf!, qu/d, ~Pr -a· wqpbqwmp ublJ. wfiqwu pbnfiuwG lJ 
pbnfiwpwtituwfi dwuwfiwlJ.{!, 

\ilr = tpwJ16 +tv, dwu, 
4u -t!' pbnll lJ.lnuwfi mlJnqmpJntU{! hw24lt wnwa fiwlJ uwfillpuwli 
dwuwfiwlJ.f!, dwu (un"4npwpwp t,.z = 4 - 6 pnUJ.b): 

bpp pbn{! pwp64mu t lJ.wu pbnfiwpwtlt4ntU' I!W2fu4mu 
I}WlUlDtU (lJ.nUpUlJUWJllfi pbppwhw"4wp, tPD2DU1ntU, upulJ.ntU lJ WJtfi) 
wqpbqwmll t!Gpwgpp dwuwGwlJ.' 

104 VyK 
<X 11P{a = dwu, 

gBwv• 
npmbq' g -fi pbppwmtl.mpJmfiG t, lJ.qlhw, Yw -G' wqpbqwm]lzwp<hllllfi 
WlfuwmwfipwJ]lfi wpwqmpJntfit! pbnfiuwfi qwu pbnfiwpwtltuwfi 
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dwuwfiwq, qu/d: bpp pbnfiwpwtltntlit! qwmwpt\.mfi t ))Gpfiwpw$ 
bqwfiwljn4, WUJ.W t,, = 4 - 6 pnUJ.b: 
liJfimhbmh npn2nui b(i bppbp}:l pwfiwlJ.t! hbppwtitn]umu' 

Th- Tuw "n = , 
!lP tllp.Ja 

npmbq' T
6

w -fi hbppwtltnfuntU wqpbqwm):l Wlfuwmwfip):l fiw}uw
UJ.Wmpmumuwfi lJ wt\.wpmuwfi mlJnqntpJmGfi t (0,3-0,5 dulu): 

Umwgl.\wa wpdbp{! lJlnpwg4_mu t qbUJ..lt unmwlJ.w wupm\2 
pJ:ttl.t!: bpb wupnq2wgntUt! lJ.wmwp4_bt t l}bUJ.}:l unmwlJ.w uba plt4t!, 
wUJ.w UJ.bmp. t qwmwpbt hbppwtltn}ult dwuwuwlJ.lt mqqmu, {!fil} npmu 
Th -lt w4btwgntut! ~UJ.bmp t qbpwqwfig]l fipw 10-15% -n: 

SpwliuUJ.npmwJJ.lli wqphqwmp wpmwqpnqwqwfimpjmG{! 
qwpb\11 t npnzbt bplJ.m bqwfiwlJ.n4.' {!Utn bppbp):l pwfiwlJ.ll h {!UUl 
2wpduwfi wpwqntpJwfi m hbppwtltnfult dwuwfiw4}1 oqmwqnpauwfi 
qnpawlJ.glt wpdbp):l. . 

1-):lfi qbuwmu fiwtu npn2mu bfip hbppwtltnfuwJJ:tfi wpmwrym-
qwlJ.wfimp jntfip • 

w .. ==" Qp Vp't mlJ.u/d, wh = w .. Th mlJ.ulhbpp, 

npmbq' 

Tw twnlipp 
't=-= 

Th Th 
OpwlJ.wfi wpmwl}PnqwlJ.wfintpJDLUl! lJ.tllfilt • 

Wop == CW-. mlJ.u/op, 

puq ubqnfiwJllfit:!' W •lw.. = W 0[1 Dw mlJ.u/ubq: 
fipn2mu bfip ubqnfimu t!fiqhwfimp pbnfiW2P2wfiwnmpJntfit! 

(w2tuwmwfip):l aw4.wll!) mi.J.u-n4_. 
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6.3.1. SPU4:SOPU3J"l'b SPU'bUOlOPSU3J"l'b UQ..PbQ..USJ"l 
4:0Uillll:i4:SU4.0PUU'b llil-U'b~'bU.!,US4:0J-[c)-30I-'bC 

q_bp[! fiztlwb- pwfiwoi.Jbpntl hwztlwpqp wtlwpmpg hbmn npnz-
nui bfi qgwuwJt.P ~wpzwJpfi qpuwqpmpJntfi[!. . 

phnntlzwp<f1lht.Pu' 

R~g = (Gltg + QP{rlt9u + 1~0) q'b, 

wnwfig pbnp zwpdtlht.Pu' 

R~: = G 49 (tljgu + l~) q'b, 

npmbrf f~9 .. -fi qgwuwJt.P qtnpuwfi qpuwqpmpJwfi qnpb-wqpgfi t I.J 1-pfi 
qwpqll nw£iwU)wph£ibpp hwuwp' f..gu = 0,05, 2-pq qwpqp hwuwp' 
f~9" = 0,08, 3-pq qwpqll hwump · f~11 u = 0,15: 

Oqmtlbtntl mpwqumpp ~lllP2WJpfi mdp oqmwqnpauwfi qnp
b-wqgp finpuwmptlwJpfi wpdb~fibppg (0,7 - 0,9), npnzmu bfi~ mpmq
umpp nwpuwfil}wJ}lfi wwpzwJ}lfi) mdhp[! pbnntl I.J mnwfig pbn}l 
zwp<f1lht.Pu. - . 

l:itfihtntl P: 1.J P :P wpdbpfibp}lg [!UUl [!UUlptlwb- mpwqmnp}l 

mh}ufi}lqwqwfi mtlJmtfihp}l (wq. 1, 2) qmfimu bfip pbnntl I.J wnmfig 
pbn}lzwpduwfi dwuwfiwq mpwqmnp}llJI.n}uwfigmufibp[!, wUJw qpwfi 
hwUWUJwmwu}uwfi wqpbqwm}lzwpduwfi wpwqmpJmfifibp[!' 

v(! = v(! (1- __§_J•·u/d ywp = ywp(1 _: ~J "old 
w m 100 ~ ' w m 100 ~ ' 

npmbq' V! I.J v:::p hlllUWUJIUUliUU}uwfiwpwp pbnntli.J wnwfig pbn}l 

zwpduwfi Ulbumqwfi (hmztlwpqwj}lfi) wpwqntpjntfifibpfi bfi, qu/d, 
o -fi mhqwUJUlntJUl}l qnpbmqpg[!' o = 6 -10%: 

UJfimhbmi.J npnzmu bfi tiwnhtwfiJntp}l b-w}uu[!. 
w/ ubq mqu-}1 hwztlntl' 

G P TP + G wp Twp + Gll Ill 
gmqlf = W qqlmqu, 

h 
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npmbrf V mbJu' ~[! l[wqpp hwzl[wpqWJpfi wpwqnt}}jntfifi t, qu/d, 

(wq. 20), t~J!.ta -I!' pwpouwfi-ptnfiw}}wtlluwfi dwuwfiwq[! 1 m ptnp 

hwzl[nl[, dwu, (wq. 21 - otnpnl[ pwpobtlJ.U-ptnfiwpwtllhtlm, wq. III-4, 
III-5, III-6 -utptfiwjwqwfi hqwfiwqm\. pwpotl}lu-ptnfiwpw$tl}lu), 
\zo -(!· wl[umutptfiwJp tunuwfi dwuwfiwq[! (0,075 d qwu 4,5 pnUJ.b): 

PfipGw}}wtP wl[mnutptuwfitpp hwuwp ptppwhwl[wpp 
utpbuwfibppg pwpohtlJ.U pwpouwfi-pbnfiwpwtltuw(i dwuwfiwq[! 
npnzt.J.mu t hbmllJWL pwfiwollml_. 

_ tP + 3,6 ch.uu 
tppp - ' 

Qp 
npmbq' 1p -fi wl[mnubptfiwJp pwpouwfi mllnqm}}Jmfifi t [!fi}}wgpp 
ch.uuwfiwq, dwu, 3,6-[! pbnfiwpwtltuwu mllnqmpJmfi[!' hwzl[p umwa 
fiwlJ qnupwjfip(i hwpuwpt.J.btm uwfihptm: 

Q 600 
t == P <twu, 

ll gBtu VUI 

npmbq' g -fi pbppwml[mpJmfifi · t, m/hw, Bw -fi ptppwhwl[wpp 
utptfiwjp wztmumwfipwjpG (!UI}qpquwfi LWJfint}}jntfi(!, v w-fi' fipw 
wzJ:uwmwfipwjpu wpwqntpjnLU(!, qu/d: 

4:nqwJpfi wl[mnutptfiwfitpp hwuwp lp~fi npnzmu hfi CimJfi 
pwfiwohhl[, puq ptnuwpwl}luwfi dwuwuwq[!, b}}b otnpmt t, [!UI}nt
umu bfi otnpnl[ pwpouwfi-ptnfiwpwtltuwfi dwuwfiwqp finpuwjp 
50% -p ~wtlJ.nl[: 

fipnzmu tu wl[mnutpbfiwJP. dwuwJpfi mttufipqwqwfi wpmwq
pnqwqwfim}}Jntfi[!. 

d lipp 60 
wml[u = wwqu-- mqu/d, 

tlipp 

npmbq' W!~~ -I! utq bppp wpmwi)Ilnqwqwfint}}JntCifi t: 

Wnpra -Q L mqtf - m I! mqu/bp}}, 

fipnzmu tfi tpptpp pwfiw\tn' 

Th- Tum 
lltrpp = ' 

tlipp 

ummgtlwa wpdbpn 4tnpwgfimu qbUJ.p tltnpp wupmw pptln: 
fipnzmu bfi opwqwfi u ubqnfiwJllfi wpmwi)Ilnqwqwfim

• pjntfifibp[!. 
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W!
4

u: == W!qu Th wqulhtp}}, w:~u = W!4uC mqlll~p. 

W~~J = W~~tfDw mttu/ubq: 

fipnzmU b(i WUpOI\2 pbn(! mbqwqmlubtnt hwUwp wfihpwobzm 
wl[mnutptfiwfitpp pwuwq[!. 

_ wtn. , npmbq' Q~~'l = O·g Lp mqu: 
0 wq- wullq 

mi<U 
ltwphnp hwfiqwuwfip t mblufintnqpwltwfi wqpbqwmn UUJ.W

uwp\ti1Jl otpbfiwfibpp pwfiwlJ.ti 6zmmu[!, npfi llpbfipg fibp\twJwgfimti 
t $ntuwi)IlwU}l2ngp bp}}p h fipw pwpouwfi dwuwfiwqfibpp hwpw-
pbpnt}}Jntfi[!, Wjupfipfi ' 

n11 = tbp; 1p : . 
Opnznui tfi ttwnbtwfiJmpp bwtuu}l finpuwu hbp}}wtlmtumu. 

W) lJ:nqwjpfi U pfipfiW}}WtP Ubpbfiwfibpp hwtiwp' 

. G - g~tul (Lpnt"p + 2L ) + gwltd n Wtpp + 0,25n tlhbp}}, 
mltllh - um 0 1 00 lipp mltd lipp 

100 a.~~. 

p) pbppwhwtlwpll ubpbfiwfitppg pwpol[nq wl[mnubpbfiwfibpll 
hwuwp' 

, g41f2 
G rnhtfh = G m4tfh + --Lplinun lipp t/hhpp, 

'I 100 
npmbq' g

1111
t. g

11112
- hwUWUJ.WUlWUtuwfiwpwp qwnbtWfijnt}}p awtuufi t 

1 OOqu tlwqpp hwztlntl pbnnl[ m wnwfig ptnll u pbppw_!lwtlwpp 
ubpbfiwJll hbm zwpduwfi owuwfiwq, tflOOqu (wq. 3), g11112 - 1 ,2g1!11~> 
g ... 

411 
~n· aw}uu[! lOOml}u -11 hwzqml, t/lOOml}u, @qbtwJllfi zwpdp~ntl 

utpbfiwfitpp hwuwp g!ltd =1,3t/100mqu, pbfiq}lfinl[' g~l!d =2t!100mqu: 

0 25-[! pbnfiwpwl.}luwfi dwuwfiwlt pfipfiW}}WtP UbpbfiwJll tlwnbtW
Gjnt}}P awtuufi t, L0 -fi' hwtlwpwltwJwullg (mfimtumpJntfillg) utifi~u. 
pbnfiuwfi tlrnJPI! bqwa htntul[npm}}Jntfil! (qpnJwqwfi l[wqp), Lpbnli -I! 
(!fi}}wgpp dwuwfiw\t ptnfitlbtJlU wGgwa nwfiwUJ.wph[!, u. 

.· - lOQI! hu 
Lpnnu - gBm '1 ' 

fipnzntU bfi tlwnbtWfijntpp awluU£! lmqU-p hwuwp' 
G 

- wi{Ub. t/mqu: 
gtn~<U - wh 

mqtih 
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6.4. ~bP£U.:.Ut.I.UJ2P UQ.PbQ.US\,bPP tdHJOllbliSUtffiPU1fl1 
UfiU\,~\,U.:,USlifi~~3fi~\,\,bPC 

.:_wzl}wplm ui.Junui b6 wqpbqwmp zwpduw6 pntJLWUlpblJ1 
wnw4htwqntJ6 (uwhuw6wjp6) wpwqntpJw6 npnzmunl}, npn UJ.WJ
uw6wl}npl}wb" t ubpb6wjp pw6nq opqw66bpp pnqm6wl)ntpJWUp. 

360q[<l 
v h·' ~ lJ.uld, 

Ul .UW u B 
g Ul 

npmbrf q11 -6 ubpb6wjp pntJLWUlpblJ1 pnqm6wlJ.ntpJnt66 t, lj_q/l}pl) 
(wq. 22), g -6' hwl}wpl}nq qJntqwm6mbuwlJ.w6 uzwlJ.wpmjup pbppw
Ull}nt}ljnt66 t, glhw: 

):,wJu npnzmu b6 zwpdJtllt pwpnubmpwlj_w6 hqnpntpjntfi{!, 
WUJ.W umnqmu uwhuw6l}wb" wpwqnt}lJWUp wqpbqwmp wztuw
mwfipp h6wpwl}npntJlJmfir!' num zwpdp~p b"w6pwpbn6l}wbmJlJW6 
(hqnpntpjw6). 
w) pwpzwhwqnpqwlJ.wJp6 wqpbqwm6bpp hwuwp ' 

N~' J R, +G •• [ f~ + Iio) )v _,. + N •• ,, + N '""''+ N'"'• ' 

3,6Tklh ll <UL 
p) p6p6wq6wg lJ.nupwJ6bpp hwuwp' 

N 
_ R ll V wuwllll N 1.Dlnoq + N ~Ul1111 + N ~UllJl 

t - + , lj_t.l.m, 
3,61"\• Tl~; TlG~ Tl~uL 

npmbq' R11 -I! qJntqubpb6wJp pwpzwJJt6 q}IuwqpmpJnt66 t , 

R 0 = G11 (fu +-i-)lJ.\,, 
100 

G11 ---(i lj_nupwJGp ltzpn6 t lj_):,, t:..P -6 u f.. -If mpwlj_umpp u ubpb6WJP 

qtnpuw6 qpuwqpmJlJWfi qnpmuljjlg6bp[! (wq. 4), 'b = 1- 1~, t> -6 ' 

mpwlJ.mnpp zwpdJtl uwup mbqwUJ.UlOtJUlP qnpbu.lltfl.g{!, N..,hu , N~uLUj~, 
N~uLtP -n' hqnpmpJwfi lJ.npmumfibp6 b6 hwuwUJ.wmwuJuwfiwpwp 
mbJu6ntnqltwlJ.w6 qnpbf!6}lwgp (mbuwlj_wpwp), Ubpb6wJp ubtuw
fipqu6bpp UJ.WPWUJ. {!U}}Wgpp dwuw6wlj_ lJ \JlWQntgp~ wqpbqwm6bpp 
tlJntuw6ghtliU, I.Jt.I.m, T\11 -fi' uhpbfiwjp mpwfiuupupwjp tibJuw6pi.Jw
lJ.w6 oqq-6 t , T\~Ul -n' hqnpntpjw6 w62WU1UWU wutnp ubJuwfiplJ.w
llwfi oqq-fi, T\G~ -fi' tlJnl)wJp6 t.}mJuw6guwfi oqq-6 (wq. 12): 
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b}lh N t < Nr, WUJ.W wqpbqWUli! qwztuwwp v WllwAII lj_wti 

fipw6pg gwb'p wpwqntpjwUp, pulJ. hph N t > N~ , WUJ.W w6hpwdbzm 

t wzJuwmwfipwjpfi wpwqntpjnt6{! npnzbt {!umzwpdJnP hqnpnt}lJWU. 

w) pwpzwhwqnpqwi.J.wJpfi wqpbqwmfihpp hwuwp' 

N ~ULum - N ~Ulw 
Nto-

Tl~Ul 

( 
gh - 40) 

qlt = atqt 1 + bt 40 I.J.qll\Jli.J., 

npmbq' qt -fi qwtult~P tmwtnfiwJ}lfi pnqmfiwqmpJmfifi t , lJ.q/4Jll) 
(wq. 24), a

1 
lJ b

1 
-I! qnpawlJ.pgfibp bfi, npn6p hwzt.l}l b6 wnfim~ 

lJ.wtuuwfi fiqwmuwup hwgwpntJUP m6wqntpJntfi{! lJ l.J.wtu}l~p UlPUJ.I! · 
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Ubl.J. pupmqm.J. qnupwjfifibp._ll wzJ:uwmwfipp muuwfiwq wfip_llum u 
hbzm l.J.wLul.J.Dil hwgwpntjUUJlP hwllll!P a1 = 1,0, q(hlWJl l.J.WLUl.J.Ollfibpp 
(wfippum u pumun{nJ1) hwuwp.' 0,7: puq bJlqpllpmq qnupwJfifibp.p 
hwuwp' 0,75: Ubq ptipmqm.{ qntipwJGfibpp hwuwp b1 = 0,3, bpqpupml.J. 
qntipwjfifihp.p hwtiw11' b1 = 0,27: 

Jlp.nznui bG fiwu tl.wll.Pwmnll.P tlmJ:uwuguwG p!JtJ.t!' ill=~, 
11.! 

np.mbrf i... -fi J:!UU1J1tJ.wo wzJ:uwmwfipwJpfi l}lnJ:uwfigtiwGJ:! unm 
l}lnluwfigliwfi ppt{U t (umtnp.wpwJ1 I qwu 2), npp :qhuumni qntipwJUp 
WJlwqmpJmUJ:! ~P wfigfimu hw2tlwp.qwJpfi pntJLWmp.hlll}lg, i 11 -U 
mp.wfiuupupwJp {!fit)hwfimp l}lnJ:uwfiguwG p}ltl.G t (wq. 24): 

Un4_np.wpwp i( = 1,0 - 2,5: ~wzt.J.wJ1lJ.Gbpp dwuwfiwq Uli-5 
qntipwJfifibpp hwtiwp ~fi:qmllmti bfi fl11 = 0,85, N~utll(t = 1 0,5q'-l.m, 
N-~,uLw = 0, }luq Nmb" -{!' ~um Qp Ulpdbpp. 
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4.gn4}l uplnulllhwt{wp 4_nupwjfillbpp hwtiwp' 

N"'"" = 1,5 - 1,75 ltt.l.w : 

lJ:wpmn!}>pLWhwtJ.wp qntipwJilbpp hwtiwp' 

3,6qp 

IJ.qltlp.IJ. 
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6.5. <l-PU.hP.liUliU'V UUU 

6.5.1. U1J.f!b'VU5U~l4.Ut5 UCiuUSU'V.f!'VbPP. 
Sblu'VfiLO<l-P.UliU'V .f!UPSP. liUQlffi.HJC 

ShluGntnqpwqwG pwpm£! qwquJ.lmu t mpJ.lwb" uzwqwpmJuhpp 
wahguwG u phppwhwJ.lwpp hwuwp ' oqmJ.lhtnJ.l Wfl. 28-pg : 

.f!wpmmu Gztlmu hfi m4Jmt mwptlw nGJ)wgpmu qwmwptlhLllp 
pntnp mzluwmwGpGhpG pphGg b"wJ.lmtfihpnJ.l, wqpnmhluGpqwqwG 
<huuqhmfihp£!, opwgmgwJpG u wzluwmwGpmJpG ophpp pwGw\m: 
UzluwmwGpGhpp qwmwpuwG dwuqhmGhpi! npnzhwu hwztlll tfi 
wnGmu Gwlunpq mwppGhpp qmpon u mhluGpl.J.mJp GhpqputuG 
hGwpwJ.lnpmJ)JmGfitpn: 

.f!wpmmu GzJ.lmu hfi Gwu wqpbqwmGhpp qwqun, qpwGg 
wpmwqpnrtml.J.wfint}}JntG£!, UUJ.muwpl.J.llfl wGoGwqwqup wfiqmuGtph 
:PP4I!, hwzJ.lwpqJ.lmu t pG~UJ.hu UJ.mhmfi24nrt wqphqwmfihpp pwGwl.J.n 
mJfiUJ.hu tt J.lwnhtmGJnt}}p hbqmwpmJpfi u nGI}hwGmp b"wluun hhq~ 
mwpmJpG u nfii}hwfimp mzluwmwb"wluumuGbp£!, Gnpum-hbp}}w
tltnlufihpp u UJ.WJUmGwqwG tmmtnGmJpG hhqmwpGbpp pwGwl.J.n: 

SbluGntnqpwqwG pwpmp qwquuwG owuwGwq UJ.bmp t hwz4P 
wnGbt mhrtml.J.wG UJ.WJUwGfibp£! u nGmpht wnw2Gwqwpq mbluGn-
tnqpwGbp u wnwJ.lbL wpllJmGwtlhm ubpbGwGbp: . 

ShluGntnqpwqwfi pwpmmu wzlumwtuGptupJpfi opbpp pwGwlri! 
npnzJ.lmu t opwgmgwJpG opbppg hwGhtntl hwGqumJmG u mnG 
pG~UJ.bu Gwu qwpGwG u wzfiwG n~ pwpbGUJ.mum opbpp pwfiwlm: ' 

.!.bp:f)wtltnlup qnpb"wqpgG nGmpJ.lmu t, btGhtn4 qJntrtwmGmb
uwqwG wzluwmwGpGbpp pGntj}}pg: UqpbqwmGbpp WpqjntGmtlhm 
oqmwqnpb"uwG hwuwp hbp}}wtltnlup dwuwGwqp oqmtuqnpb"UwG 
qnpb"wl.J.Pgn UJ.bmp t 1{bpgGbt hfiwpwJ.lnppG ~wtlt ubb": UqpbqwmGbpp 
wpmwqpnrtwl.J.wGnt}}JWfil! J.lbptuphpnq UjntGwqGbp£! wwgJ.lmU bG 
num qnJnLJ)JntG mGhgnrt wpmwqpwqwG GnpuwGbpp: b}}b w4Jmt 
wzluwmwGpp hwuwp WJil gmgwGpzn ~p uwhuwGJ.lwb", WUJ.lli lUJG 
npnzJ.lmu t pGobGbpwqmG hwztlwpqGbpntl qwu qJmrttibpbGmJp wGo
Gwqpmu mpJ.lwb" uwpmp ubq dwuJ.lw wpmwqpnrtm\.tmGntJ)JntG£! 
hbp:f)wtltnlup <huuwGwqp oqmwqnpb"UwG qnpb"wqgntl pwquw
UJ.mml.J.btntl: 

UqpbqwmGbpp UJ.mhmfi24nrt pwGwl.J.n npnzbtm hwump 
wGhpwdbzm t wzluwmwfipp £!GI}hwGmp b"tutltulll pwdtuGbt ubqnGtu
JpG wpmwqpnrtwl.J.wGnt}}JmG 4Pw: UJumbq UJ.bmp t hwztlll wnGbt 
mJG, np wqphqwmGbpp pwGmq£! UJ.bmp t umwGmt hGwpw1{nppfi 
~wtlt pp;_: l).pw hwuwp UJ.bmp t ubb"wgGht hbp:f)mtltnlup qnpb"wqpgn 
b:f)b wqpnmbluGpqwG J}ntJL t mwwu tuzluwmwGpp qwmwpuwG 
owuqbUl£!, qwu wzluwmwGpp npnz UtUU£! Ulllil mppz wqpbqtuwp: 
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·--- --· -------

SbluGntnqpwqmG pwpuimu UJ.lllJUmGmqwG twmtnGwJpG hhq
mmpGhpi! npnzhtm hmuwp wzluwmwGpp :ppqpqwqwG b"wtlmm pw
omGJ.lmu t hhp:Pmtltnlup wpmmqpmqwG GnpUWJP 4Pw: Umwgtl_wb" 
Gnpuw-hbp:f)mtltnlufihpp pwGtu\.ti! pwquwUJ.mmqmu hG mpwqmnpp 
hbp}}wtltnlumJpG tmmtnfiwJpG qnpb"wqgntl, wpllJmGp£! l.J.tnpwgGmu 
qbUJ.p unwmqm mupnrt2 :PP4n: 

4.mnbtmGjntJ)p £!GI}htuGmp b"wluu£! npnzhwu UJ.WJUwfimqwG 
tmwtnGwjpG hbqmmpGbp£! UJ.btnp t pmqUWUJ.WUl\.tbt Ubq UJ.WJUWGtu
qwG hbqmwpp hwuwp Gwlummbutlwb" J.lwnhtmGJnt}}p pwGmqm
:PJWUp: Ubp hwGpwUJ.bUlnt}}JntGmu, hmz4P mnGbtntl pGml.J.tPUWJtu
qmG u tuJL UJ.UIJUtuGGhp"[!, mJq pwGwqnt}}JntGI! umhuwGJ.lwb" t 8-11 qq 
(mfl. 27): 

4.wnbtwGJnt:PP hbqmwpwJpG b"wluun npnzhtm hwuwp Gpw 
£!GI}htuGmp pwGwq£! pwdwGmu bG wzlummwGpp :ppqpqwqwG 
b"wtlww ww: 

upm1{np mzluwmtub"mluumuGhpi! npnzmu bG m4Jmt wzlum-
mmGppG umuGwqgmb" ubphGwtlwpp u pmGJ.lnpGbpp pwGm\.ti! pwdm
Gbtntl dmUwJpG wpmwqpnrtmqwGntJ)JlllG 4Pw, puq £!GI}hmGmp wz]:u
mmmb"mluumuGbp£!' Upm1{np mzluwmmb"wluumuGbp£! pmqUWUJ.tUID-
l.J.btntl wzluwmwGpp b"wtlmtntl: 
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100 
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6o5 o2o SPU'-ISfiPl.JbPP SUPb'-Ilil.J t5Ul.JPU~bfl-V4.Ut50l'f0"3lil.J 
lllLli"U-9-Pli:b.PliP. lilifl-fil'5fiHfe btl UPq_..3fii'-"U.i!"UbPC 

Uz}ulllmlllGpGhpG {!UUl Ulqp.hqlllmGhp}l m}lUJ.hp}l plllz}uhtm ll 
tGhpqhm}ll.jwqlllG u}12ngGhp}l pU1Ulll4.{! np.nzhtm hlllliwp qlllqli'-tntU t 
mplllqmnpGhp}l alllGplllphnG'-twanrpJUlU qplll:PP4 (uqo2), np{! gmJg t 
mlllt}lu, !)h mt\Jllll UlllqG}lz}l I!lllG}l mplllqump Ulhmp t lllZ}ulllm}l mlllp
php dUlliqhmGhpmu, np\llhuq}l hlilllplllY.np t}lG}l qlllmlllpht GUl}ulll-
mhuY.lllb" lllz}uUlmwGpGhp{!: 

Cwm qwpllnp t , GUl}ulllUJ.hu htlihtn'-l mt\Jllll uwqG}lz}l mplll4.-
mnp}l mlllphqwG Unpuwm}lY.wJ}lU b"UlUplllphnU'-lwampJmU}lg, npn]hL 
mpwqmnpGhp}l Gw}uuwqlllG pU1Glll4.l!' 

- L (J)UilflJI.hW 
nmJI- n 

(J)lliotmohw 

npmhrf L co Uj.t.n.bw -{! mt\.)wt Ulllqfi}lzp mplllqmnpUhpn'-l qlllmwplllb" 

lllZ}ulllmlllGpp {!UqhlllGntp alllY.lllLU t , \llotmohlll , ro ~.tmohw -I!· uhq 

mplllqmnp}l Qnpulllm}lY.wJpfi mlllphqlllfi OlllU{llllPhnGY.Ulb"ntpjntU{!, 

UJ.otmohw: Srwqmnpfihp}l mlllphqlllG b"UlfilllllPhnfi'-twb"mpjntU{! npnzY.nui t 

hbmllJWL qhp\llo 
nUjobW = T dwli 

0 'A.np ' 

npmhrt' ~[1 -G mplllqmnpp dUlUlllJPU tmllltnfiwJllfi qnpb"Ulq}lgfi t 
(lllllo 18), TdwC If mplllqmnp}l Ullllphqwu Gnpuwm}lY.lllJ}lli wz}uwmw
dUllilllGlll4.l! (lllllo 18): Op}lliw4., USfl-80 mplllqmnp}l hllllilllP 

nlljobW = 1200 o 0,73 = 876 \ll• tm. hill: 
t5UlGpwphnliY.wampJU1U qp.w:PP4.l! \.jlllquqmu t wz}uwmlllfip-

GtpG {!Ulll mplllqmnplihp}l m}lUlhPP pwz}uuwfi wrumuw4.l! qlllqlihtnt9 
hhmn: t5wGplllphnfi'-twb"mpjntU{! hlllZtllllP.4.ntli tfi mh}uGntnq}lwqwG 
pwpmbp}l h)lliwfi '-lllw htmllJllll qhpUJ.o Ol.lllllllapq wnlllfigpp '-llllll , 
npnzw4.}11iwuzmlllpn'-l mhqwqpY.mu t mt\JwL lilllqG}lz}l mpwqmnpGh
p}l };2Wfilllq{!, pui.J. hnppqnGwqwfi UlOWfigpp 4Jlw' wz}ulllUlUlGpUhpp 
qwmlllplilllU dlllliqhmGhpl! (hmGtllllPP9 lipG~\.1 qhqmhliphp): 

liJI} qhUJ.pmli <}lilll!i>P4.P 4Jlw umlllgY.mli hG nl.llf\lllG4.JmGfihp, 
npnGp UlpmwhwJmmu hfi Gzqwa lllqp.nmt}uGp4.lll4.lllfi dwuqtmGt
pmu mt\Jllll lllpmlllqpwi.J.wfi qnpa{!GPlll9P qlllmlllpliwG hwlilllp wG
hpllldhzm mplllqmnpGhp}l pwGlllq{!: fitf\I1Wfi4.Jm.GGhpp lih2 Gz'-tntU hG 
pqbp, npnGp hlllUWUJ.UlUlUlu}uwfimu hfi mh}ufintnqpwqwfi plllpmntu 
mt\Jllll lilllqG}lz}l mpwqmnpp l.J.UlUllllPllla lllZ}ulllmlllUp}l htppwqwfi 

hwlilllp}lfi: 
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'bq. 2. Spwqumpfibpp mwpbqwfi bwfipwpbnfitlwbmpJwfi qpw:ppq: 

lfllwfiuwfi wz}uwmwfipfibp[! qpw:ppqp tlPw wpmwhWJUitlntU 
bfi hwu[!filJ.Gilfl mqqwfitumfifibpntl, npnfig ljhppfi uwhuwfin gmJg t 
mrul.liU uulJwt opwgmgruJpfi dwuqbmfibpmu wfihpwdzm mpwqmnp-
fibpp pwfiwq(!: · 

tJpp pbnfitlwbmpJwfi qpw:Plt4.lt tlPw wnwfi&pfi tlJ.npp dtuuqbm
fibpp hwuwp umwgtlmu bfi pwp6p mrtrtwfitumfifibp (UlltlJ.bp), 
Gzwfiwqmu t fintJfi dtuuqbmmu uplJfintJfi uwl.J.Gpzp mpwqmnpntl 
qwmwptlmu bfi up zwpp wztuwmwfiQfibp l1 fipw pbnfitlw()mpjntfi(! 
qmuwptlbt t: liJu l}hll!Pmu Ulhmp t qwmwpbt qpw:ppqp mrtqmu, 
WJupfipfi' tlJ.npp dwuqbmfibp mfibgnrt pwp6p mrtrtmfitumfifibp(! UlhUIQ 
t tlbpwgfibt, npUlbuq}l mwptlw pntnp wupufibppfi oqmwqnpb-tlbfi 
uplJfintjfi pwfiwl.J.p mpwqmnpfibp l1 I]lUlfip mwptlw (!fipwgpmu mfib
fiwfi finpurut b-wfipwpbnfitlwbmpJmfi: 

q_pw:ppqfibpp mqqnui[! l.J.wpblll t qwmwpbt mwpphp bqwfiwq-
fibpntl. 
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1. GJlh wqpnmhJufi]l\.)lufi }lntJL t wwL]lu, wtqw tllni:umu hu qmuwp
t.f.wb wzi:uwwwupuhp]lg uhqp qwu u]l pwu]lu]l qwwwpuwfi ctwu
qhmfibpn: 

2. Ubbwgfimu b(i qmuwpt.f.nq wzi:uwmwfipfibp]l hbpJlwtllnJu]l qnp
bwq]lgn: 

3. Oqwwqnpbmu hfi pwpc\p wpmwi}JlnqwqwfimpJmfi mfihgnq 
wqphqwmfibp: 

4. bpp uhq wzJuwmwGp]l qwmwpuwG chuuqhmn hpqwp t, ]luq UJnt
u]lGJ:f qwp6, wtqw hpqpnpq mqqwGll.Jntfil} ]l~hgtlmu t wnw~]l.G]l 
uh2: UJu qhtqpmu wnw~]l.G wzi:uwmwGp]l wnwG6]1G uwubpn 
pwpc\pwGmu hfi t.f.bp' wtqwhntlbtntl hpqm uwqhphuGhp]l uhbm
F JntGGtpn: UJu]l.GpG wnw~pG wzi:uwmwGp]l wnw~pa 1.J hppnpq 
uwuhpn qwmwpt.f.mu bfi GwJuwwbutlwbpg wt.f.hL]l ubb, ]luq 
hpqpnpq tiwun, npn hwtil}Gqfimu t hpqpnpq wzJuwmwGQpf.i' wt.f.h
LP Jlp~ Ft.f.ntl wqpbqwmfihpml: Ujutq_]luntl, u]ll.JfimJG dwuqbm
uhpmu hpl.)m wzi:uwmwGp qwwwphtm hwuwp tqwhwfi~t.f.mu bfi 
wt.f.bL]l pp~ Jlt.f.nt.f. wqpbqwwfihp: 

5. bpp tlhPD fizt.f.wb Ub}lnqfibpnt.f. hfiwpwt.f.np ~t mqqmu qwwwpht 
qpw:}>pqntu, WUJW wzi:uwwwGpuhp]l u]l UWUI} Ulpt.f.mu t WJL 
uwqfi]lz]l wpwqwnpGhpj1: 
Spwqmnpfihpj1 bwfipwphn£it.f.wbm})JW£i qpw:}>pqj1 tlPw qwnmg

l{mu hG fiwl.J l{wnhtwfiJnt})]ll.J UJWJUwfiwqwfi tmwtnfiwJpfi hhqmwp
fibp]l . ]1£twhqpwt qnphpl}, npnUp gmJg hfi mwL]lu ]lfi~tqbu mwpl{w, 
WJfitqhu tt wnw£i6]1£i wupufihp]l hwuwp UJ.whwfi2l{nq l{wnbtwfiJnt}l]l 
pwGwl.J.n 1.J mpwqwnpj1 wupnf15~ bwfipwphnfitlwbnt})Jntfil}: 

Unw2.P£i wzi:uwmwfipp tlwnhtWGjnt})]l bwJuuj1 qwu UJWJUWfiw
qwfi tmwtnfiwJ]lfi hhqwwpfihpp qnp]l 4P2D bpqpnpq wzi:uwwwfiQp 
l{wnhtWfiJmpj1 b-wJuu]l qnp]l uqpqpfi t, fipw qnppG qmtiwJ1l{nn1 t 
hpqpnpq wzJuwmwUpj1 l{wnhtWGjnt})p bwjuup qnpl} 1.J WJI}tqhu 
zwpmfiwq u]l.G~l.J mwpl{w tlhp2: bpp mpwqmnpl} ~]1 wz]uwmmu, 
Wju]1fip(i l{wnhtwGjnt}l ~]1 bwJuumu, qnpl} U(imU t wpugpuGbpp 
wnwfigp]1G qmqwhbn upfi~l.J hw2npq wzJuwmw£ip]1 uqpqpf!: 

OtGbGwtnt.f. mpwqwnp£ihp]1 tllwuwwg]1 Qwfiwql} ' qwqul{mu hfi 
wnwfic\ pG wpwqwnpfibpp wwpbqwfi bwfipwphnGl{wbm}) JLUG qpw
:}>]1qGhll: 'l-pw hwuwp l}fiqhwfimp wzJuwmwfipfibpl} hwl{wuwpwUJbu 
pwz]umu ha Ulllwl.J.mnpGbpp up21.J: Q.pw:}>]1\.)jl mqqw6pq umwfigQ]l 
4Piu Gzl{mu hfi wz]uwmwctwuhpl}, ]1uq hnp]lqnGwqwfi]l 4Pw' ctwuw
fiwl.J.n wu]lufibpnl{: 
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ul.j. 3. SjlWLjlllnjl~ lllW[ll:il.jw(j OWUj1Wpt:mut.f.w6m~jWG ~jlw:j>~l.j: 

6 5 3 SPUlrSOP"bb.PP. Sblu"U.PlrUlrU"b UtllUUU.PlrO.HJL,tJPP. 
. . bl.f. "b-OPO Q.ON.n.JbPP. SUPblrU"b tllLU"b - Q.PU,1)P.lifl 

lll!fl.ON30l'UC bq UP'l-30l'"b.e"bb.PC 

Spwqmnpfibpp mb]uutqwuwpqmufihp]l mbuwl.J.n 1.J pwfiwql} 
u]lufib p n nz~mu t l{wnbtwfijnt}lp bw]uu]l qwu UJ.WJUwfiw-

1!:~ ~w nfi~ ]llhtqiOwpubpp (UUJ.wwwqwhwpuwp t l{wnbtwfiJm
;]1 bwJuub) cdtuwpwJ]lG qnphpj1 oqGnt})Jwtip, npnfip pGmpwqpqm~ 
tfi JntpwpwG~Jmp mpwqmnpp wnwGc\ pfi wzJuwmwfipfibpp b-wqwtn'-1. 

(uq. 
3)~muwpwJpG qnphpl} qwnmgbtm hwuwp l{hpgumu bfip llnng

IJ.PfiwmwJpfi hwuwqwpq, opqj1GwwGbpp wnwfigpp Olllfl~LpJW 8 
wb w ntU mbJuuUJ.UlULUpqmUfibpp tqWppbpwqwfintpjWU I)IlW 
hw~w~wmwuJuwGnql{wnhtwfiJntll.P owi:uu]l wnwfigpfibpl}, wpug]1u
fibpp wnwfigp!J. mqqnt}}JWUp'_ wwpl{w wupufitpn: 

. 105 



q_pw:PJ14ll uumppG tiwunni ~wqut{mu t WitJmuw~, npmbq 
qpwOgtJ.mu bO l}um wupuObpp wnwOdpO mpw4mnp0bpp mbJuuU}w
uwp~muObpp lJ OnpnqmuObpp mbuwtm, pwOwl.J.l! lJ wzJuwmwmuJu
umuObpl}: l.f..wnbtwOJntpp c:)-wJuup qmuwpwJpO 4nJll} ~wnmgtJ.mu t 
pwzJuuwa WitJmuw4ll hjuiwO t{pw l}um opwgmgwJpO U}twOp' 
muOpwpbnGtfwc:)-mpJwfi qpw:z>jll.J.Obpp u~qpmGpntf: 

3mpwpwGLJmp mpw4mnpp hwuwp ~wnmgtJ.mu t wnwOdpO 
qmuwpwJpfi l.J.np, npp u~qpn hwtiwUJwmwuJuwOmu t OwJunpq 
mwpt{w tlhPS?Pfi muJuuwc:)- t{wnbtwOJntpp pwOw~pO: 

"Unp ~wu hpuOw~wO Onpnqmu wugwc:)- mpw~mnpObpjl hwuwp 
tlwnbtwOJmpp c:)-wJuujll.J.npbpl} 4wnmgt{mu bO qpnJwl.J.wO wnwGgppg : 

UJO mpw4mnp0bp{!, npnOp wzJuwmwOpp I}Opwgpmu ppbOg 
c:)-wfipwpbnOtfwc:)-mpJwtip 4wu t{wnbtWUJmpp c:}wJuuntl hwuOmu bO 
hpuOwqwO £inpnquwa uwhuwOp£i, UJbmp t qpt{b£i hpu£iwqw0 
OnpnquwO mwl.J. {pntJtwmpt{mu t 10% zbqmu, upOilJ mtiJwt wzJuw
mwOpp wt{wpml}): 

UJu I}bll}pmu t{wnbtwOJmpp 4npl} hpuOwl.J.wO Onpnquwa uwh
uwOpg J1S?bgl}mu t upO~IJ qpnJw4wO wnwOgp, WJ£imbq lizt{mu t 
Onpnquwa hwtiwU}wmwuJuwG chuuqbm[!, nppg hbmn t{bp[! Gztfwc:)
ubpn.qntf 4wnmgt{mu t l.J.npp zwpmOwl.J.mpJmOn: 

SbluuU}wuwpl.J.muObpp !J OnpnqntuObpp pwfiwql} lJ mbuwl.J.l! 
num wuJmObpjl npnzbtm hwuwp tqwppbpwl.J.wOmpJwO wnwOgpp 
JntpwpwOiJntp mbJuutqwuwp~uwa l.J.bmpg mwptfmu t wJ.q wmuOg
pjlG mqqwhwjwg ' upQilJ l.J.npp hbm hwmt{tm lJ WJ0Ulbfll1g PS?bgtfnui t 
mqqwdpq· tiJlOilJ hnppqnOwqwO wnwOgpp hbm hwmt{bm: StiJwt 
wtiU1.}w UJntfiw4mti Ozt.Inui bU mbJuutqwuwpl.J.ntuObpp mbuw4n lJ 
pwGw4f1' l}um wnw0dp£i mpwqmnpOhpp U}lllJUw0w4wO hwuwp
Ohpp: liJOmhbmlJ {!UUI wti_lJUGbpp qmuwpt.Imu to mbJuutqwuwpl.J.mu
Ghpjl pwfiwl!ObpG l}um mbuwl.J.Obpjl, hwliwtqwmwuJuwO umqbpmu 
pwqtiwUJwml.J.t.Imu bO WJI} umfll1 ubq mbJuutqwuwpl.J.tiwUn hwtiwU}w
mwuJuwOllil wzJuwmwc:)-wJuumunt{ lJ umwOmu LUJI} wuut{w mbJu
utqwutupl.J.muObpp ·I}Oqhwfimp wzJutumtuc:}wJuumuUhpn: UitJntULUllil 
tu2 l.J.llllumu Gzt{mu t mtupbl.J.wO mbJuutqwuwpl.J.muObp}l ptuOtul.J.l! lJ 
wzlutumtuc:}tuJuumuOhpG l}um mbuwqfibpp lJ t{bp2mu npnztlmu mtu
pblJ.wU wupnq2 wzJuwmwc:)-wJuumtiGbpl}: 

flltwfi-qpw:PJl40bp}l t{pw qwpbtfl t 4wnmgbl mwppbp litul.J.Oltz.P 
mpwl.J.mnpGbpp mbJuutqwutup4mti0bpp !J Gnpnqntufibpp 4npbp: UJu 
.qbll}pmu JntpwpwULJmp uwl.J.Gltz.P mpwl.J.umpp hwuwp tqtuppbpw
lJ.wOmpJwO wnwOgppU qmqwhbn mbqwqpt.Imu t t{wnbttuOJntpp 
c:}wJuup uwuzmwpwJpO wnwOgp: 
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6.5.4. Q-3llFl.USlJ.StJUU4:UlJ. UCluUSUlJ.J!fl OflltJPU5fllllJ.
StJlulJ.ilUlQ-flU4:UlJ. J!UPSfl trUQtril.HTC 

OUJ.bpwg}mfi-mblufintnqpwi.Jt.ufi pwpmn gmJg t mwtlm mtLJwt 
Wlluwmwfipp qwmwpuwfi nupwgpn: J!wpmn qwqut.lmu t wnw2wq- · 
pwupmu mpt.lwa qJmiJ.wmumbuwqwfi w2luwmwfipp hwuwp: 

J!wpmp qwquuwfi hwuwp hpup bU awnwJmu mtLJwt Wlluw
mwupn qwmwpniJ. wqpbqwmp qnllUJ.thqmwt.jnpuwU hwlt.lwpqfihp[!: 

OUJ.bpwgpnfi-mbluGntnqpwqwu pwpm[! qwqut.lmu t 24 2WtPP 
qawqpwqwu JliJ.llP 4Pw umnpll phpt.lwa oppuwqnt.l: 

Uqpnmhtuupqwqwfi UJ.whwfi2fihpp ll2whwqnpawqwu gmgw
Gltluhpp uJmfiwi.J.mu I.J.wpniJ. hG qwmwpt.lht t.}mtllnlumpJmuubp' 
qwUJ.t.J.wa m4JwL qnpanqmpJwfi mhuwi.J.lt hbm: 
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3 ..::r 
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"' II II 
~ ~0' 

87. 0,405 tl 157. 2 wtJ.mntihphfiw 
88. 0,909 159. 1 wtJ.mntihphUw 
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90. 0,655 161. - 2412,2181,1858 
91. 33,42 q"4..m 165. 0,52 
94. 2 hwm 1585qqmct 166. - 6,32 qti/ct 
124. 480 4q ' . 175. - 22 uti 
125. 324 q 176.-0,88 
177. - 5,78 qti/ct 180. 135 qqmct, - 4,2% 
179. 3-pl} qmtuwUgmti 184. 0,32 tfmqti 
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1W!1P lflnl.jwJtlG 
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CrtpwJw~u 0,7+0,8 
0(11)GW4WJtJG 0,83+0,87 

UU1wlluwGLtwJ!lG 
Q.LwCiwj~G 0,95+0,98 
lmGw4wG _ _ ··· l 0,94+0,96 i 

Urumuw4 13 
C(12Wfl.WI1~~ zwnw4rttl nnnzllw(j a1 q.n!16W49tl W(1dbj2GI::ino 

~wfun4~ lt 4huw4wfun4~ ~wtun4~ L. 4~uw4wfunq~ wq.pbq.wutGbp 
WCUlbQWUlGb 11 

2!12W'lWflll ~ 2fl2W'lW!1ll~ 

wq.nbq.wutGbfll! 
wnwq.mpjnLli[!, 

WQ.flbQ.WUlGb fl[! 
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l.lll/d l.lll/ct 
5 7 9 5 7 9 I 

o..twnilT3-8 hnwll) 3 3.15 3.6 ~w[lh (_3-8 hnwG) 4.5 5.11}· 6.4 
=twuWUlW(lWO I .. 

llnLLUlllttWg~WJ~ 
0.9 0.95 1.9 '-IOLLUJ!tltwg~WJ~· 

8wG~~- llb4 1.1 1.19 1.9 llb4 ~OlLUlltttWUlOfl 1.5 1.8 2.25! lll:iobGwmlJ 

tnli~ lll:i~liUwJn4. 0.9 0.95 1.19 lin4m 
~!4ntLUltulWUlOfl 
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=twllwutwpw6 linb~ L. tnnu 1.0 1.2 1.5 
ll2Wljntpjwli' I~ n LL utJ14. wtn n fl 
lll:ilJ lll:iobGwmtJ 0.9 0.95 1.2 8wpwGuwG 1.0 1.35 1.68 

linl:i~ llli~bUwJn4. 0.8 0.85 1.07 8WGR~· llb4. b[14nt 1.6 2.11 2.5 
12WflgwgwGml. 

=t G<l hs 0.9 0.98 1.31 li(lbj2 2Wf1j2WgWGnt.{. 1.3 1.72 2.04 
tunUJhG<l h} ,,. =j(j(lfl{ 

llblll'ibgbGwJnli 2.0 2.18 2.84 tlb~ tlbQbGWjnLj_ 1.4 1.82 2.27 
bfll::il? tll:iel::iGWJnLI. 1.1 1.2 1.6 bn4m ub.ebGwJntl 1.2 1.56 1.94 
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Sf1W4Ulnf1GI:ifl~, 49nflfl~!GI:ifl~ u QJnlllWlllGllll:iUW4WG lll:i~l:iGwGI:ifl~ 

4~GI:illwlll~4w4wG l:if14WflnLpjmGGbfiQ 

lt~GI:illwlll~- QjmqwU1GUll:iuw4wG 
lt~GI:illWlll~-

Sf1W4Ulnf1~ 4Wil 4W4WG 4W4WG 

49"flll~!~ llw4G~2Q bf14WflnLPJnLGQ , 
llb~bGWj~ Ul~UIQ u bf14WflnLpjnLGQ, 

11 llw4G~2Q ll 
S !1Wl!UlnpiHl11 QmpwGGI:io 

S-16U, S-25 1.0 tfJLl..-6-35 6.1 
S-40, S-40U 1.32 tfJLl..-5-35 4.3 

USD-80, USQ-82 1.2/1 .3 tfJLl..-4-35 3.2 
S-1504 2.9/2.4 tfJLl..-3-35 2.6 
lt-701 3.35/3.9 8WDWGGbo 

S-544., S-70U 1.85 PI"'Q-3.0 3.75 
'lS-75 , 'lS-75U 2.35/1 .55 PQUU-1 .0, PQSU-1 .0 1.45 

S-150 2.12/2.55 Pl..Snt-1.0 
S-4U 2.45/1 .65 ltnu lllhllwlllnpGI:i 11 

S-100 UQU 2.6 lt'TJ-4U 3.5 

4 g n !lilt ! (il:i fl lt'TJU-4, lt'TJQ-4 1.0/4.6 
UQ-21 8.0 (QWDWGGI:ip) Lt'TJQ-2.2, 4tfJt-3.8 3.9 
UtfJ-16 6.4 Ullwllwnwllwllno gwDwG(ibo 
U-11nt 6.8 P"l-10 7.8 

U'TJ-15 7.2 P'lS-7, P'lS-3 4.5 

U'TJ-11 6. 7(b f14Wf1W-
QmQhjGI:inm!l 

t; (lb utJ.Wfl~! (ibfl 

'TJ'TJL-1 0-25 6.6 
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L'"\.Q-15 10.7 
L'"\.Q-20 13.5 

QtwGtJwl!GI:io 2.3 
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S-54q 
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4.-701 
4.-700 

4.-1504. 
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S-16l.J 

144 

•"1 -V 

.·- _ ~1·p uwutup mptultumptujpfi 
tuqpbqtump tjmnbttufiJmpp 

dtuUtuJpfi btuJuul_l, ltq/6 

unpt!tut Uqpbqtump Ctupd}1~p 

utupztuJP.fi UJ.Ul ptuUJ. UJ. Ul ptuUJ. 
pbnfitjmbmp- l!fiptuguP. tuzJutumtufiQp 

Jtufi nt<tp.u nb<tpu nb<tpu 
lttufiqtunfibpmu 

@-nl}mntutlnn m tultmnpfibp 
21-24,5 9,5-15 3,0 
17-23,4 9,5-13 2,5 
15-19,2 7,5-10,5 2,0 
22-26,5 11,5-14 2,5 
14-16,5 7,5-10 1,9 
12-15 6,5-9 1,8 

11,5-13,5 6-8 1,2 
8,5-9,6 4,5-6,5 1,2 

8,5-10,4 4,6-6,6 1,1 
Ufilj_tutjnp mptultmnpubp' 

32-51 19-30 3,5 
27-35 13-19 3,1 
25-30 11,5-17 2,5 

10,5-15 5,5-8,5 1,4 
8,5-11,6 4,2-6,5 1,3 

7-10 3,8-5,5 1,1 
6,5-9,5 4,2-5,5 1,1 
5-7,6 3,8-5,2 1,0 

3,6-4-8 2,0-3,0 0,8 
3,1-3,9 2,3-3,0 0,7 

Urumuw~ 17 

EUWJnL'l.ti(l~ 6wfuuG [!ULO h~('i(iw~wG lj_wntiLWGjmp~ 6wfuu~ 

S-100, S-4U, S-130 5,1 1,0 0,3 -
Lt-700, S-150Lt, S-150 4,5 0,27 0,1 0,2 
'l-S-75, 'l-S-75U 5,1 1,0 0,2 1,0 
S-54Y., S-54U, S-70U 4,7 - 0,3 0,6 
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2jl_l}_ L!lntuwwGgmll 
3-!lr].l.jlntuwwOgmll 
GW!lOt'I!Gb!lt'l 

hqnpmpJmGn, ~Y.m 
Cwpctt'l!ll 6G~w<'l~ Lt'lubnt'l 

Ontlj10WL UjLnnLLnWpt.l.b!l[!, 
L4lll/p my_ 
PmG~b!lt'l 

3 
mw_n_n_!lnLpJmGn, ll 
SwOnl) wGtlt.l.Gl:ipt'l 
qtnrtlwu 2wn.w4.1111n. ll 

Urumuw~ 24 

4mlpwJGGbnl1 llw~Gjl_Z_Gtnu 

U4-5 
U4-5-11 U4-6 U4'1-5 «ullll.w» 

4,1, 5,0, 
3,2, 4,1, 4,1, 5,0, 4,1, 5,0, 
5,0, 6,0, 

6,0 7,0 
6,0, 7,0 6,0, 7,0 

5,3 5,0 5,6 6,0 

6880 7560 8500 8367 

1,2+7,0 1 ,0+7,4 1,0+7,4 1,0+7,2 

41 ,3 485 485 485 

158 186 186 186 

59,7 7,05 7,05 7,05 

73,6 73,6 73,6 110,4 

1900 1900 1900 1900 

2,3 3,0 3,0 3,0 

0,672 0,705 0,705 0,705 
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Ull.JnLUwlj 26 
,l:illpwtflntun dwtlwGwlJn oq.mwq.n11MwG q.n116wlJngGI:i111J 

QJmnllbgbuwCitmt'l wCn.twCmulu 'lwzm~ bp~wpmpJnLii[!, tl 
400+600 700+1000 

CG11hwump oq.mwq.npMwG q.nLpwG 

~wtumt~ 0,7+0,75 0,6+0,65 
~gml.fl 0,65+0,7 0,75+0,6 
~wpgwpnm hn'l.bfl~ q.mpwG 0,65+0,7 0,7+0,75 
,wtlwmwpw6 lizw~tlwG ~nLLill~t.l.wg~w 0,65+0,7 0,6+0,65 
~nLLillt'lt.l.wmnp pmuwuGt'l! 0,6+0,65 0,75+0,6 
U~wtJ.wnw~wt.l.nfl bpbuLI.WPt'l! l.t gwgwG 0,75+0,85 0,65+0,9 
Umwtluwt.1.n11 gwgwG 0,7+0,8 0,8+0,65 
CWilQWQWUUI:ill (hwgwhwlll~~Wj~G. 0,6+0,65 0,7+0,75 
pWU2WflW[mgwJt'IG. !lw~Gnl:inh l.t WJLG) 
~wpmn:)>~LWlllG~fl!, UWO~LWlllfl~~! 0,4+0,45 0,5+0,6 
,wgwhwm~~WJt'IG l.t 0,5+0,6 0,6+0,65 
t;q.~UjtnwgnpbGwhwl[w.Q untlpwjGGbn 
U~LnuwhwtJ.wg ljnlipwjGGI:ip 0,55+0,66 0,65+0,7 
S!lWlJillnllWJ~G hGd~!Gbp 0,6+0,7 0,75+0,8 
lunm~ ~nnwJ~G l.t LWJGwljwG ~ngtul:ill 0,65+0,7 0,6+0,85 
~wpmn:)>~LWQWU!l~! 0,65+0,7 0,75+0,8 
~Willlln:)>~LWhWtJ.WQ ljnlipWjU 0,4+0,5 0,55+0,6 

U11u~~! l.t Lt'lnznm~! 0,6+0,65 0,75+0,6 
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urumuwlj 27 
SpwljLnnpGI:ipj"l tJ.wnl:iLWGjmpJl owtuu[! 1l4WJil. tLn. hw hwllwp 

SpwljLnnpj"l llwljGJ121J o..twnl:iLWGJmpj16wtuu£:!, 
ljqll4. tLn . hw 

tt-701 10,09 
S-150, S-150tt 9,12 
S-4U 10,04 
S-100U 9,6 
llS-75 U 9,49 
llS-75 9,39 
S-54 o..l. 9,22 
S-704 9,32 
US~-80, US~-82 8,7 

--

3ntU~-61 8,52 
S-40, S-40 U 7,69 
S-28 tu 4 8,47 
S-25 U 8,43 
S-16 U 8,24 

Ull]ntUWlj 28 
Q.jmqwm6mbuwljw6 hfni6wljw6 uzwljwpmjubpp uzwljntpjwfi L. 

pbppwhwtjmpp wzfuwmwfipubpp wqpnmbfulipljwljwli <huuljbmlibpfi 
I!UUl <.wJWUUlwfip <.wfipwtqbUlDl}')JWU qnmpwljwfintpJWU 

Uzfuwmwliplihp}l q.nm)llili)l)l 
~l.t., wlil{wlinuHi FUUI hwppwt[wj- liwfuwthn- Owfinpmp.Jmli 

UzwiJWJ!llljUlip}l UUllhU liwJ!lli tlinliw.Jltfi 

UC"bl.I"bUBU'\, BllPb\, 
1 Junqwfill hphut[wp 5.08+15.08 20+30.08 ' 1.08+10.08 
2 Opq. IJ!Ul)lUJUI. J!UlflOlllll 15+25.08 25.08+5.09 10+20.08 
3 Opq. IJ!Wpmm. t}mfumqp. 15+25.08 25.08+5.D9 10+20.08 
4 Opqwli. UlWIJ.Uim. gp.nni 15+25.08 25 .08+5.09 10+20.08 
5 .t.,wfip.IJ!wpwm. pwp6nu1 15+25.08 25.08+5.09 10+20.08 
6 .!.WUil. lljlllJIWUl . .pntuW'lJI. 15+25.08 25.08+5.09 10+20.08 
7 .t.,mliv. IJ!tup.wm. gp.nui 15+25.08 25.08+5.09 10+20.08 
8 Iunpn tlwp 15+25.08 25.08+5.09 10+20.08 
9 "t,wtuwgwfill·4ntllll~tlwg~w 10+20.09 5+10.09 20+30.08 
10 'l-wzm)l um!Jlwlinul 1+10.09 5+10.09 20+30.08 
11 .t..wgwhwmplt}l gwfip 10+20.10 10~20. 09 20+30.08 120+ 250qq/hw 
12 .t..hnnllglul .. UJwqmu 1+10.09 1+10.10 1+ 10.09 
13 '-lwq qwpGwli. gwpwGnul 1+10.03 10+20.03 1+10.04 
14 .t.,mfip.UJwpmm. J!WJlantti 10+20.05 20+30.06 10+20.04 
15 .!,wllp. li!IUJIWUl. tpntuW'lJI. 10+20.05 20+30.06 10+20.04 
16 ~wfip. U1WJ1WW. gpnui 10+20.05 20+30.06 10+20.04 
17 '1-wzmll gwpwfintu 10+20.05 20-;-30.06 10+20.04 
18 ~hnnwhwt[mp 15+25.07 5+15.08 20-;-30.08 3+70,4:40 

19 ~hnnll mliqwt[mfumti 15+25.07 5+15.08 20~30.08 5+20g/hw 

20 t:Jqnm)l hwqwt[npnul 25.07+5.08 15+25.08 1+10.09 
21 t:JIJ.nm)l pwpa.nul 25.07+5.08 15-;-25.08 1+10.09 

22 OIInm)l !JlnfumJlpntti 25.07+5.08 15+25.08 1+10.09 

23 '1-liq qfimti 25.07+5.08 15+25.08 1+10.09 
Q.UP"blil.UBU"I.. Q.UPt> 
1 lunqwfi)lli)lliut[wp. - 25+30.08 10-;-15.09 

2 011q. t.ttwpwm. pwp6nui - 1+10.09 25.09+5.10 
3 Opq. Ullll)lwm. !Jlnfuwqp. - 1+10.09 25 .09-;-5. 10 
4 Opqwfi . IJ!w)lwm. g)lllui - J-;-10.09 25.09-;-5.10 
5 .t..wfip.ujwpwm. pwpamti - 1+10.09 25.09+5.10 
6 .!.Wfill. IIJUIJIWUl. lPDIUW'lJI. - 1+10.09 25.09+5. 10 
7 .t.,wfip. . mpwm. gp.mu - 1+10.09 25,09+5. 10 

8 h.Tll)ll! t[l:l p - 1+10.09 25.09+5.10 
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Urumuwl.J 28 -lt zwpmliwlJ.mpJmlip Un.1muwlt 28 -lt zwpmfiwltmpJmlip 
9 '-lwq qwpGwG. gwpwfimu - 20.03+30.03 25.03+1.04 t.I.ULI_U<,UU ltULI_Ulf.P 

10 "VwiuwgwGp.lpl!j_m]llj_tugpw - 1+5.04 1+10.04 1 Onq. lJ!WJIWUl. pwp6mu 1+ 10.08 

II ll-wzm}l mmpwfinnt - 5+10.04 10+20.04 2 O_pq. lJ!Wp.wm . ..pn]uwi)Jl. 1+10.08 

12 Bwfip - 10+20.04 20.04+ I 0.05 150+200 l.la/hw 3 Op.qwfi. lJ!Wp.wm. gpnul 1+10.08 

13 <.hpJ!}lgtnl. tlzwlfnut - 20+25.04 10+15.05 4 lunp.J! 1J.tu11 1+10.08 

14 ~wfip.llJ.wp.wm. pwp.6nul - 1+10.06 1+10.07 5 '-lwq q WJ.lliWli. gmpm!inui 14+16.04 

15 (,wfil! . UJWpwm. $n!Uw'll' · - 1+10.06 1+10.07 6 "Vw!Umgw!ip.qmtmlttJ.wgpw 16+18.04 

16 ~wfip . UJWpwm. gpmtl - 1+10.06 1+ 10.07 7 ll-wzm}l mn..pwfinul 18+20.04 

17 ll-wzmp gwpwfinnl - 1+ 10.06 1+10.07 8 Uwb']ltfihpjt mfiqnn'i 20+25.04 

18 Plippwhwlj_wp - 1+10.08 20+30.08 20+50 a /hw 9 <,bpp)lg)lq. tlzw(Jnttl 25+30.04 

19 Pli]lp}l mhqwtlmtumtl - 1+10.08 20+30.08 10 UJ:t2zwpptuJ]lli ltn~tmJntwg . 1+5.05 

20 G_qnm)l hw(Jwljnpnul - 15+25.08 1+10.09 11 <.wfip.UJwp.wm. pwp6mu 15+20.05 

21 Uqnmfl pwp6nut - 15+25.08 1+10.09 12 ./,mGp. UjlUJ.lWIII. $nluW'll'· 15+20.05 

22 Uqnm)ll}ln]uwqpmtl - 15+25.08 1+10.09 13 UJ:t2ZW!li!·ltmtul. u!imgnu'intl. 15+20.05 

23 ll-tq qfimtl - 15+25.08 1+10.09 14 UpuiJ.mtl 20+25.05 

ltUPSfl!bP.l IS UJ:t2zwppwJpfi ltmtm]llj_wg. 25+30.05 

1 q.ntlwllPJl pwpomtl 1+10.09 1+10.10 20+30.10 16 Upultmli 1+5.06 

2 q.m.twllP)li.JmJuwqpmu 1710.09 1+10.10 207 30.10 17 ~w!ip.UJwp.wul. pwp6mu 10+ 15.06 

3 q. mlwllP fl g p.mtl 1+10.09 1+ 10.10 20+3 0.10 18 ./.wfip. UJWpwm. tlmtuw'll'· 10+ 15.06 

4 ~wfip .UJW1lwm . pwp.omtl 1+10.09 1+ 10. 10 20+30. 10 19 UJ:t2zwpp.l}ntllll· ufimgm~n4 10+15.06 

5 <.mfin. UJWpwm. $ntuwlll•· 1+10.09 1+10.10 20+30.10 20 Upuljmu 15+20.06 

6 <.wfip. _!!!lll]lWUl. gpnut 1+10.09 1+10.10 20+30. 10 21 PliJlpwhwtlwp 20+30.06 60glhtu 

7 Iunp.J! tJ.wp. 1+10.09 1+10. 10 20+30.10 22 Ptpp.II mtqw$ntwuu 20+30.06 

8 '-lwq qwplirufi . gwnwfinui 20+30.02 20+3 0.03 20+3 0.04 fil·CU<,UU liULI_Ulf.P 

9 "Vwiuwgwfip.qmtm]ltJ.wg)lw 1+10.03 1.04 1+10.05 1 Op.q. lJ!wpwui. pwpomu 10+20.09 10+20.10 1+10.10 

10 Uhp.tlwgm)ll}ln}ll_wqp.mu 10+20.03 10.04 15+25. 05 2 OJlq. UJWJlWUl.I.JlDJuWllJl· 10+20.09 10+20.10 1+ 10.10 

11 ltw p.mn:p}IJ.Il mfi lfmu 10+20.03 10+ 15.04 15+25.05 20+30 q/hm 3 Op.qwfi. UJ.WP.WUl. gpnul 10+20.09 10+20.10 1+10.10 

12 ~lippflg)lq. uzwqnul 15+25.03 1+ 10.05 1+10.06 4 lunpJ! tJ.wp. 10+20.09 10+20.10 1+10.10 

13 lJllnwppwJpfi ltmtmJ:nl.wg. 1+10.04 15+20.05 15+30.06 5 '-lwq qwpfiwfi. gwpwGnu~ 1+10.04 10+20.05 20+30.05 

14 ~tufip.li}WJlWUl. PWJl6D1U 20.04+ 15.05 20.05+1.06 20.06+ 10.07 6 "Vwtuwgwfip.qn!j_m]ltJ.wg]lw 1+10.05 20+30.05 1+10.06 

15 <.mfip. UJWpwm. $ntuw'll'. 20.04+ 15.05 20.05+1.06 20.06+ 10.07 7 'l-mzmll mnl}lwfimu 10+20.05 1+10.06 10+20.06 

16 4mp.nptJ.wgJ.tm ufimgm~ml 20.04+ 15.05 20.05+1.06 20.06+ 10.07 8 Uwb']ltfihpft m!iqm~ 1+15.06 20+30.06 1+10.07 

17 4mtul}llj_wg}lw pmqtltg 1+20.05 1+ 10.06 1+20.07 9 ~bpppgful. uzwiJ.mtl 15+20.06 1+5.06 10+15.07 

18 Up.u!J.nul h)utwfiqmp. J)bU 5+30.05 5+15.06 5+25.07 10 U1•2ZWJ.ll!WJJ•Ii l!nttm]llj_wg. 20+30.06 5+15.06 15+2 5.07 

19 4mtul}utw'g}lw pmq@g I 0.05+ 10.06 10+20.06 10.07+5.08 11 .!,utlip.UJLUptum. plUJlODlU 1+10.07 15+25.06 25.07+5.08 

20 <l>php}l hnt!i6 20.05+1.07 20.06+1 .07 20.07+ I 0.08 12 (.wfip. UjWJ.lWUI. l]ln!Utu'l!'· 1+10.07 15+25.06 25 .07+5.08 

21 <l>php)1 I.JmJuwqpmtl 20.05+1.07 20.06+1.07 20.07+ 10.08 13 U1•11zwpp.qnlj_m. ufimgnu'iml 1+10.07 15+25.06 25.07+5.08 

22 
f!hJ.lpmhunjwJ!' qwqwhum 1.06+10.07 10.07+20.08 - 500,350, 

mzwhwu - - 1.09+ 15.10 150g/hw 
._..j 

14 Up.uiJ.mtl 10+15.07 25+30.06 5+10.08 

IS lJ'lti'ZWPJ>LUJ]lli ltmtm]lJlwg. 15+25.07 1+ 10.07 10+20.08 

23 Phppfl mhqwi.Jmtumu 1.06+10.07 10.07+20.08 1.09+ 15.10 16 ~mfip. Ufl.U111UU1. plUJlODlU 25.07+5.08 10+20.07 20+30.08 
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Urumuwi.J. 28_jt zwpmfiwqmpJntfill Urumuwlj_ 28_lt JUlpmfiwltmllJntCip 
17 <!_wlip. lljWJlWUI. tltnjUW!Jll. 25 .07+5.08 10+20.07 20+30.08 Ptp.pfl mhqml}mJ.umtl 
18 UJtnwpp.qmLtn. ufimgmunlj 25.07+5.08 10+20.07 20+30.08 21 (l{hpgfil:it phppmhwtJ.mpll 
19 U1mqnui 5+10.08 20+25.08 30.08+5.09 dmtiiJ.hmfilipt!l 

20 ~hp.pu.ahunJ.u.ap 
.. 

30.10+ 10.11 30.09+10.10 20+30.09 8_9 :-1 OOg/hu.a 
21 ~hp.p{l whqu.at}mjunui 30.10+10.11 30.09+10.10 20+30.09 

~UPOI-uq. 

1 O}lq. tqwpwm. pwpanul 1+10.08 1+10.08 

q.t.nNv UOI-..1 2 Opq. UJW}IWtn. $nJ.umllll. 1+10.08 1+10.08 

1 Op.q. tqu.ap.wm. pu.aponui 1+15.10 1+15.10 3 Op.qwli. UJtll}ltum. gpnui 1+10.08 1+10.08 

2 Op.q. tqu.apmw. l}mJ.uwqp. 1+15.10 1+15.10 4 lunpl! tJ.wp 1+10.08 1+10.08 

3 lunp.}! t}wp. 1+15.10 1+15.10 5 '-l.wq qwpliwti. gwpwtimu 1+10.04 25+30.04 
-

4 '-l.wq qwpliwli. QWJ!WURU~ 20+30.02 25.02-;-5.03 6 uwjuwgwlip.ljmttnltljwg}lw 10+15.04 1+10.05 
--

5 uwiuwgwlip.ltntLtn~t[tugjlm 1+15.03 5+20.03 7 '1-wzmlt mn$wfimtl 15+20.04 10+15.05 

6 l).mzm}l. wmpwfinnl 15-;..25.03 10+20.04 8 tlwpntfiqp gt11fip 25.04+5.05 15+20.05 

7 Bwfip 25.03-;-10.04 20+25.04 9 .t.li}lpltgtulfihpnl{ tlzwqmtl 5+10.05 20-;..25.05 

8 .t,hpppglnl· UJW4nni 1+15.05 15-i;25.05 10 U1t22WJillWJ~fi qmtmpqwg. 10+15.05 25-c30.05 
9 Upu4mt1 1+15.05 10+20.05 11 <.wlip.tqW}lWtn. pmpdmtl 20-;-25.05 5+10.06 
10 ~bppwhmlj_mp 25.08+ 15.09 10+20.09 12 <.wfip. UJWfiWtn. ¢n}lllllfJI1. 20+25.05 5+10.06 

11 ~bJll!ll whqwl}mfumtl 25.08+15,09 10+20.09 13 U1t22WJIJ!·l!mlm. ufimgmunq 20+25.05 5-;-10.06 
'llfllJP.'l-flP 14 Upu4nni 25-;-30.05 10-;..15.06 

1 Opq. tqw_pmw. J!Wpamtl 20+30.09 1+10.10 15 Pmqtltg 1+5.06 15+20.06 
2 O}tq. U{W}li.UUl. tlt!lluWJUl. 20+30.09 1+10.10 16 UJ1ulimt1 5+10.05 20+25.06 
3 Opqwli. tqwpwm. gpmtl 20-;..30.09 1+10.10 17 Pmqlltg 10.05+ 15.06 25+30.06 
4 lunp.Jl l{wp 20+30.09 1-;-10. 10 

-· 18 ~hllPWhW\llllp 1 25+30.06 1 + 10.Q7 250 g/hw 
5 '"buq qwptiwli. gw11mlimu 20.03+1.04 1+10.04 2 10+25.07 20+30.07 
6 "Vwiuwgwlip.ltntLtn.lt4.wgjlw 1+10.04 10+20.04 19 ~bp.p{l mlill.wtllnfwntl 1 20+30.06 1+10.07 
7 l).wzmp mn$u.afimtl 10+15.04 20+25.04 2 10+25.07 20+30.07 
8 Uw()ptlilip{l mfiiJmtl 15+20.04 25.04+ 10.05 !..llfbPO.I-4 
9 U'J•I!2lllflll1UJj\ti Ltmttnjlqwg. 20+30.04 10-;-20.05 1 O}lq. UJtupwm. ptupdnui 20+30.10 15+25.10 
10 Pnuultg 1+10.05 20+30.05 2 Opq. UJtup.wm. t}mJ.utuJlp. 20+30.10 15+25.10 
11 Upu4nn1 10+20.05 1-;-10.06 3 Opqwfi . UJWpwm. gpnttl 20+30.10 15+25.10 
12 .t.wfip.UJW1llUUl. ptupdnui 20+30.05 10+20.06 4 lunpl! tJ.wp. 20+30.10 15+25.10 
13 <_ru!ip. UJWJlUIIll. tlJnjuW!Jll. 20+30.05 10+20.06 5 '-f.wq qwpfiwfi. QWj!UJUntU 15+25.03 1+10.04 
14 ltmttnl•tlmg_llw utimgmumt 20+30.05 10+20.06 6 "VwjuwgwGj!.lJ.ntLmltqwg}lw 5+ 15.04 1+10.05 
15 UpulJ.mtl 1+20.06 20+30.06 7 'l-tu2tn}l mn¢wfi., gwpwfi . 15+25.04 10+20.05 
16 .t,wfip.llJW_ll_WW. pwpdmtl 10+20.06 1+10.07 8 Bwfip 25.04+10.05 20+30.05 
17 <.wu11. UjWJIWtn. •ImlumtJil. 10+20.06 1+10.07 9 .t,lip.p!Jgtulfihpnl{ tlzwqmtl l+i0.05 25.05+5.06 
18 4:mttn}ltj_wgpw utimgmt~ml 10+20.06 1+10.07 10 Bwfip!J gwpmlinui 15+20.05 5+10.06 
19 <l>nzummtl 20+30.06 10+20.07 11 51puwfi wnmtibp}l UJWmp. 20+25.05 10+15.06 
20 Pl:ippmhwqm_E_ 1 15.07+1.08 1+10.08 .. 12 U1t22WJ11!WJpfi ltnttmJ:tqwg. 25.05+5.07 15+25.06 

2 10+25.08 20.08+1.09 75JOg/hm 13 Upuqmd 5+10.06 25+30.06 
3 5+20.09 10+25.09 14 ~wlip.UJW}IWW . pw}ldnui 10+20.06 1+10.07 

15 (,wlil!. UJmpwtn. lfl.nlutullJl. 10+20.06 1+10.07 
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Unmwwtt 28 -llJwnntuwl!mJ}Jmfip 
16 U"Jl22WPil·4mtm. ulimgnuiml 10:20.06 I : 10.07 
17 Upubnui 20:25.06 10: 15.07 
18 lT)tj?2WJl!1WJ~!i 4nttmln(wg. 25.06+5.07 15+25.07 
19 <wlio.UJwpwm. pwpdnul 15 : 25.07 5:15.08 
20 ~wfip. U!Wpwpm. tlm!urnl)]l. 15:25.07 5:15.08 
21 lT)tnwpp.l!mtm. ufimgmum( 15+25.07 5: 15.08 
22 Uplli!nul 25:30.07 25.08: 15.10 
23 ~hppwhwtjwp 10.08:20.10 25.08: 15.10 400g/hw 
24 ~l:inl!h mliiJ.wtJmfunni 10.08:20.10 25.08:15.10 

nLnn.-q_upuutJ 
Ufl.LOUfl. .:.uuup 

UrumuwlJ. 28 _Jt 7WpntfiwlJ.mJ),Jntfil! 
12 Ubpu. t. UJmpwm. tPnJuwl)]l. 15725.04 1710.05 
13 bqllll!mwgnphlifl gwlip 15+25.04 1+10.05 
14 <hnnhohnml tlzwqnut 25:30.04 15:30.05 
15 ~wGp.UJwpwpm. pwpdmu 1+5.05 1+5.06 
16 ~wlip. t.y.wpwpm. tPnJuwl)]l. 1+5.05 1+5.06 
17 lT)t2zmpp.qmtm. uGnt.gmun\j 1+5.05 175.06 
18 UJ!22lllPl!·lJ.mtm. uGmgmun\j 10+15.05 10+15.06 
19 lT)t22WPl!·lJ.nqtn. ulimgmum.t 20+25.05 20.;.25.06 
20 UJ!2zwpp.IJ.mtm. ulimgmun4 1+5.07 1+5.07 

1 lunqwfii; l:ipl:iuqwp 1+15.09 15:30.09 
2 Opq. UIWpWtn. PWJlOUUl 1+15.09 1+15.10 
3 Opq. UJWpwm. tJmtuwqp. 1+15.09 1+15.10 
4 Opqwli. UJwpwm. gpnul 1+15.09 1+15. 10 
5 lunJlp tfw11 1 : 15.09 1+15.10 
6 '-lwq qwpfiwli. gw,11wfimu 10+20.03 20:30.03 
7 "UwJuwgwlilJ.ltnttm~\jwgjJw 20.03+1.04 5: 15.04 
8 ').w7m!I mmpwlinul 1+10.04 15+25.04 
9 Bwlip 10+20.04 25.04+ 10.05 

21 lJ:mGw2 qwllq4. pbppwhw4. 10+20.07 1+10.08 250:600 g/hw 
22 4:wllwl qwGqq. mbqwtPnJu. 10+20.07 1+10.08 
23 lJ:wGw2 qwllq4. mmpw!lmu 10+20.07 1+10.08 
24 Iupwummp awal!nui h11IJ.ml 15725.07 5.;.15.08 

CUJ!UPfl. till{Jul}.b'l.. 
1 Op.q. Ujtup.wp.m. pwp.omtl - 1+15.09 15+30.10 
2 Opq. UJLUpwpm. tPnJuml)]l. - 1715.09 15+30.10 
3 Opqwli. Ujtup.wpm. gpmtl - 1+15.09 15+30.10 
4 ~w!lp.UJwpwpm. pwpllmu - 1+15.09 15+30.10 

10 <wlip.UJwpwm. pwp.onut 1+10.06 10+20.06 
ll ~wlip. UIWPWUl. tPnJuwl)]l. 1+10.06 10 :20.06 
12 <wlip.UJwpwm. gJ1nul 1+10.06 10:20.06 
13 'l-w7m~ gwpwlinul 1+10.06 10:20.06 
14 UttJnullpl:ippwhwtlwp 15+25.08 1+10.09 300: 400g/hw 
15 ~hlmil mhqw$nfunu1 15725.08 1: 10.09 
16 UJlln~ mn$wlinul 15+25.08 1:10.09 
17 ulllnu}l hnp)l b'wb'qnul 20730.08 5+15.09 
Ufl.lfiUfl.b~fl.~SUBOPb~ 

5 ~LUUp. U!WJlWJ:IUl. tPnJuwl)]l. - 1+15.09 15+30.10 
6 <wlip.U!WJlWp.m. gpmtl - 1.;.15.09 15+30.10 
7 lunp.{! t{wp. - 1+15.09 15+30.10 
8 <l.wq qwp!lwG. gwl!wllmu - 10+20.03 10+20.03 
9 "UwJuwgwup . l!mtm~\jwg!tw - 20.03+1.04 20.03+1.04 
lO 'l-wzmfl mn$wlimtl - 1+10.04 1+10.04 
11 Bwliv - 10+20.04 10+20.04 
12 <!.hp.p}lgJtll!ltJ. tlz._wqmtl - 20+25.04 20+25.04 
13 'Unup.wgmtl 1 - 25+30.04 25+30.04 

1 Iunqwli!I hphuqwp 1+10.08 1+10.09 
2 0Jlq. UJWpwpm. pwpdnut 1+10.08 h ·10.09 
3 Opq. UJWJ1Wp.m. tJmtuWflfl. 1+10.08 1: 10.09 

14 'Unup.wgmtl 2 - 30.04+5.05 30.04+5.05 
15 lT)t22WP,11UIJitU ltnqmptlwg. - 5+ 15.05 5+15.05 
16 ~wfii!.UJWpwpm. pwpdmu - 1+10.06 1+10.06 

4 Opqwli. ~.qmp.wpm. gpnul 1+10.08 1+10.09 
5 ~WUJ!.U!W.PW.PUl. pwpnntU 1+10.08 1+10.09 

17 ~wllp. U!WPWJ:IUl. tllnJuWI)]l. - 1+10.06 1+10.06 
18 UJ!22WPI!·lJnqm. uumgmun\j - 1+10.06 1+10.06 

6 ~wlip. UIWpwpm. tPnJuwl)]l. 1+10.08 1+10.09 19 U~uqmtl - 10+15.06 10+15.06 

7 ~wlip. Ujtupwp.m. gpnul 1+10.08 1+10.09 
8 Iunpp tfw11 1+10.08 1+10.09 

20 UJ!2ZWJ:li!WJJ!ll IJ.nqmjl\jwg. - 25.06+5.07 1+10.07 
21 ~mqJjlg - 15+25.07 20+30.07 

9 <l.wq qwpliwli. gw,11wlinu\ 15+25.03 25.03; 5.04 22 <I>p.hp.p hwtlwpnut - 10+20.09 20+30.09 

10 "UwJuwgwlilJ.lJ.ntttn~\jwg~w 25.03+5.04 20+30.04 23 <I>~hp.p t.(ln(uwqpmtl - 10+20.09 20+30.09 

11 Ubpu. t. UIWJlwpm. pwp&. 15+25.04 1:10.05 24 lllWtUJ{IIibpp pbp!lWhW\jWI! - 20+30.09 1.;.15.10 
25 llltutwplibpp tllnJuWI)]lntU - 20+30.09 1+15.1 0 
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linllltulll\.t 28 -It JlllpntfilllqntpJntfill 

Il.JlllUllll.t 28 -It }tuymtfilllltntpjntfil! 
UluUiufiS 

u 10 <.wGp. UJ.Wptupm. J!!n]uw'l)l. - 1.;-10.06 10+20.06 
11 .!_wfip.UjW}lWpUl. Q}llllU - 1710.06 10+20.06 

1 Ouq. utwuwum. ptunonul - 10:20.09 5:15.10 
2 Opq. UJ.WJIWPUJ. t!UJ]uWJUI. - 10.;-20.09 5:15.10 
3 O}lqwli . UJW}lWpUl. Qllllttl - lO: 20.09 5:15.10 

12 q.w2mJ:t gwpwlimtl - 1.;-10.06 10.;-20.06 
13 .!.mfi6 tunw}:t hwtlw}l - 25 .06+10.07 10+25.07 30+40 glhw 
14 lunw}:t t.pngtunul - 10.;-20.07 25.07+5.08 

4 <.wGp.UJ.wpwpm. pwp<'>nu'i - 10:20.09 5+15.10 
5 <.wGp. UJ.Wpwpm. ljln]uw'l)l. - 10:20.09 5:15.10 
6 ~Wfip. UjWpW)l.Ul. Qlllllll - 10:20.09 5:15.10 

15 ~wiJ.wl}np.mtl - 20+30.07 5+15.08 
16 .!.wiJ.hlllt JlW}lOntU - 20.;-30.07 5.;-15.08 
17 .!.wIt h}llt tlmlt!_wqp.mtl - 20.;-30.07 5+15.08 

7 Iunp.f! l}wp - 10:20.09 5 : 15.10 
8 ~wq qwpGwG. gtupwGnu'i - 20:30.03 10:20.04 
9 "Utu]uwgtuGp.l!n4.mln.Jmg).lw - 1: 10.04 20.04: 1.05 
10 q.w 7Uill mmlnu (in ul - 10 : 15.04 15 :20.04 
ll Uw<)!J.tlihplt $ntuwnllllttl - 15:20.04 1 : 5.05 
12 Uw<}bJfihpjl mfiqnul - 15 : 20.04 10 : 20.05 
13 .!. h tiP tJ.q lmml u ;nu I! nul - 20:25.04 10 :20.05 
14 U}lnwppwJ}:tG qmtmJ.!t!wg . - 25.04:5.05 25.05:5.06 
15 <.wGp.tqwpwpm. pwp~mo - 5: 15.05 5:15.06 . 
16 <.tuGp. UJ.WJ!WpUI. tfmjuWJUI. - 5+15.05 5: 15.06 
17 U}lnwpp.ljmtm. ufimgmonq - 5.;-15.05 5: 15.06 

18 q.t;qwt.jn}lllui - 20+30.07 5.;-15.08 
Ufl-•UH-8S 

1 Iunqwliji hp.hm!wp 10.10 20.09 1.09 
2 011u. UJtupwpw. pwpamu 20.10 1.10 15.09 15 m/hw 
3 Opq. UJWpwpm . tllnJuwJUI. 20.10 1.10 15.09 
4 Op.qwfi . UjWI!.WJl.Ul . 91tnttl 20.10 1.10 15.09 
5 lunp.p. ljwp 20.10 1.10 15.09 
6 'l.tuq qwpGwG. gwpwGmo 20.02 20.03 20.04 
7 L.w]uwgwlip.ljmtmlttlwgjlw 1.03 1.04 1.05 
8 q.W}W).l wmlnulinui 15.04 15.04 5.05 
9 UntlntJUilt gwlip 20.04 1.05 10.05 
10 <.wGp.UJ.Wpwpm. pwpanu'i 25.04 10.05 20.05 0.5 w /hw 

18 Upuqmtl - 15+25.05 15:20.06 11 <_wGp. UJ.WJIWJiln. tjmjuWJUI. 25 .04 10.05 20.05 
19 U}lnwppwJJ.!G qnttmJ.!t!wg .. - 25.05+5.06 20:30.06 12 .!_wfip.UJWTlWPUl. Qlllllli 25.04 10.05 20.05 
20 U}lnwppWJJ.!G ltmtmJlt!wg .. - 5+ 15.06 1+10.07 13 q.WJWP gwpwlimtl 25 .04 17.05 20.05 
21 Phppwhunlwp 1 - 15+25.06 10:20.07 14 Upu{jmtl hJtljwlin. nttl 1 1.05 20.05 1.06 

Phppwhwtlwp 2 - 1 : 10.07 25.07:5.08 UJ.l.uiJ.mtl hlttlwliq. Jlhtl 2 1.07 1.07 1.07 

PliPnwhwtlwn 3 - 15:25.07 10 : 15.08 20:30 q/hw U)luiJ.mtl h!J.t.jtulil}. I}hll 3 1.08 - - 60+180 g/hw 

.Phppwhwljwn 4 - 1 : 10.08 25.08:5.09 15 Phupwhwtlwn· hmli6 1 18.05 4.06 20.06 

Phnnwhwtlwn 5 - 15 : 25.08 10:20.09 2 20.06 20.07 30.08 

Ph}lpwhw\j_wp 6 - 1+10.08 25.09:5.10 
Phppp. wh:qw$n!umu 

22 (php.pwhtm{tupp. -
dwtl{jliwfihnu) 

3 22.07 15.09 -
4 25.08 - -
5 29.09 - -

16 <I>nqfumtl,Jwuwtlnpmtl 1 23.05 10.06 26.06 

23 BwJmfifi hp!J.l!wpmtl - 10.;-20.09 5+15.10 2 25.06 25.07 6.08 

linP-uq..u-u 3 27.07 20.09 -
1 Op.q. UJ.WJl.WJlW. J!Wnonul - 1+10.08 I : 10.09 4 30.08 - -
2 Opq. UJ.Wpwpm.J!!n]uwJUI. - 1+10.08 I : 10.09 
3 Opqwfi. UJwnwpw. QlllltU - 1: 10.08 1 : 10.09 
4 lunp{lljmp - 1+10.08 1+10.09 
5 ~wq qwpuwG. gwpwGnto - 10+20.03 20:30.03 
6 L.w]uwgwGp.ljmtmltt!wgpw - 25.;-30.03 1: 10.04 
7 Snljtwfimtl gwpwfimtlmj - 30.03:5.04 10 : 15.04 

s S.lO - -
17 .!,wllun.jnpmo L tlln]uwqp 1 28.05 15.06 1.07 

2 30.06 30.07 12.08 
3 3.08 25.09 -
4 5.09 - -
5 10.10 - -

8 4.np.liqwfill gwfip - 5: 10.04 15 :25.04 
9 <.wlip.UJ.wpwpm. pwpanu'i - 1710.06 10 :20.06 

165 
164 



UIJJntuwlJ. 28_ft ?WJllllfiwl.J.mpJntfil! 
18 '1-hq tmfnnnui I 28.05 15.06 1.07 

2 30.06 30.07 12.08 
3 3.08 25 .09 -
4 5.09 - -

liJUmuwl.J. 28 -1' zwp.mfiwl.J.mpJntfil! 
11 <l>nznmnul IO-;.I5.06 I5+20.06 I5+20.06 
12 lfiJ.nwpQ. l!mltnlltlwg!Iw I 5-;.25.06 20+30.06 20+30.06 
13 Upuqmti 25-;.30.06 I-;.5.07 I-;.5 .07 
I4 .!.wfip.Ujwpwpm. pwplimii 5+I5.07 5-;.I5.07 I5+25.07 

5 10.10 - - I5 <.w!ip. UjWpwpm. ¢ntuw!J11. 5+ I 5.07 5+15.07 I5+25 .07 

lvU'Ul:'l. 16 ~wfip.UfWJlWJltn. g}llltU 5+I5.07 5+15.07 15+25.07 

I liJqhpwg 15.03-;.25.04 25.03+5.04 - I7 U]l22WPil·4mtm.,gwpwumu. 5+15.07 5+I5.07 15+25.07 

2 li.Jqnt tm 25.03-;.5.04 5-;.15.04 - I8 U}luqmti 10+I5.07 15+20.07 I+5.08 

3 tmw~ tlwmtP.il hhnwg. 25.03-;.5 .04 5-;.15.04 - I9 .PhppwhwtJwp 25.07+5.10 1.08+30.09 1.09-;.20.09 7080 g/hw 

4 lJll9JWPPWJidi tlwn 5-;.15.04 15-;.25.04 - 20 .P b pp 11 tlm).utull}llltti 25.07+5. IO 1.08+30.09 1.09+20.09 

5 ll11197Wlln.l!mJmlltlwqllw 15-;.25.04 25.04-;.5.05 -
6 Upul!mtl ti}l.tllJntp qhti 25-;.30.04 5+10.05 -
7 <.w!ip.Ujwpwpm. pwplimii 1-;.10.05 10+15.05 -

21 Upuqmti 5+10.10 1+5.10 20+25.09 
22 IU119JWppruJ}l.li tjwp 10+20.10 5+15.10 25.09+5.10 

OPPlil.. 

8 <.w!ip. UjWpwpm. l!mtuw!J11. 1-;.10.05 10-;.15.05 - I t>wnh}lp tm 15+25.03 25.03+5.04 -
9 U]lnwpp.IJmtm. u!imgmiim[ 1-;.10.05 10-;.15.05 - 2 tmwo tiJmiJ.hllll hhnwg. 15+25.03 25.03+5.04 -

10 <l>n7nmmti Ohmnuih nhti 10-;.15.05 15-;.20.05 - 3 Upuqntti 25+30.03 5+10.04 -
11 Upuljmii nqljmJqwljbp}l qbii 15-;.20.05 20-;.25.05 - 4 lfiJ.22W}lptu.Jpli tiWJI 1+10.04 10+20.04 -
12 Up.uqmtl u}l.tll.Jntll qhti 25-;.30.05 25-;.30.05 -
13 <I>nznmmti Ohntmtib nhti 5-;.10.06 1-;.5.06 -
14 Upuqmii flllltntJqwqhp}l qbii 15-;.20.06 5+10.06 -

5 <.w!ip.Ujwpwpm. pwplimu 1+5.05 1+5.05 -
6 <.w!ip. UjWpwpm. ¢ntuw!J1l. 1+5.05 I+5.05 -
7 ~mfip.U}tuJlW}ltn. gpmti 1-;.5.05 1+5.05 -

15 Up.tiqmti uilimmll qhti 25-;.30.06 10+15.06 - 8 Ull9JWJlp. ltmJmlltlwgpw I +5.05 I +5.05 -
16 <l>nznmmti Ollil.lmtlll qhti 5+10.07 15-;.20.06 - 9 Upuqnui 5+10.05 5-;. I 0.05 -
17 Upuqmii nqljmJqwqbp}l qbu 15-;.20.07 20-;.25.06 - 10 lfiJ.9JWp.p. l!mJtnlltlwgpw 10-;.15.05 10-;.15.05 -
18 Up.ul!.nui tilltllJDlll qhu 5+10.08 5+15.07 - 11 <l>nznmm ti 15+20.05 15+20.05 -
19 <l>n}nmmti OtulJmtitl nhti 5-;.10.08 5-;.15.07 - 12 lfiJ.97WPP· l!mJmlltlwgllw 20+25.05 20+25.05 -
20 Upuqmu nqqmJqwqbp}l qhii 15-;.20.08 5-;.10.08 - 13 Upuqmti 25.05+ 1.06 25.05+1.06 -
21 Unul!mti tiltJIJJmll nhti 20-;.25.08 10-;.15.08 - 14 <.w!ip.Ujwpwpm. pwplimii 1+5.06 1+5.06 -
22 Cwppbppg pbpp}l hwumu 1.09-;.5.10 25.08+ l. 10 - 50+60 _g /hw 
23 Php.pll tlmtuwnnmti 1.09+5.10 25 .08+1.10 -
24 liJqhpwn 5+15.10 1+10.10 -

15 <.wfip. UjWpwpm. l!mtum!J1l. 1+5.06 1+5.06 -
16 ~wlip.Ufwp.wpm. 9}llltU 1-;.5.06 1+5.06 -
17 ilfiJ.22WflP· qmtmlJ.4wg~w 1-;.5.06 I+5.06 -

Ivl..~OP. Slil..~ 18 Upuqnul 5+10.06 10+I5.06 -
1 Ownhp.}l tm 10+20.03 20+30.03 5+15.04 19 Ptp.pwhwtjwp 20.06+20.07 1+20.07 -
2 tmw~ titnmhnh hhnwq . 10+20.03 20+30.03 5+15.04 20 PhitPlt tftnJ.uwqpmu 20.06+20.07 1+20.07 -
3 U}luqmti 20+25.03 30.03+5.04 15+20.04 
4 lfiJ.22W}li!WJpli tiW}l 1+10.04 5+15.04 20+30.04 

21 Up.uqmti 20+25.07 20+25.07 -

22 llfiJ.9JWp.ptuJllli tJ.WJl 1+10.08 I+10.08 -
5 <.w!ip.Ujwpwpm. pwpdmu 5+15.05 1+10.05 10+20.05 
6 <.w!ip. ll!W}IWpm. tttntuw!J1l. 5+15.05 1+10.05 10+20.05 
7 ~wlip.U}WP.WJlln. gp.mti 5+15.05 1+10.05 10+20.05 
8 U]lnwpp.ljn4_m., I!UJgtumii 5+15.05 I+10.05 10+20.05 
9 UpuiJmti 15+20.05 15+20.05 20+25.05 
IO IU1197WP.n.tlmJtnJUlwqllw 1+10.06 I+10.06 1+I0.06 
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Q.0UYUun~ra3Uu 8UuY 

1. UrtwuwpJwG U.S., PwlWJWG n..u. - Ub~n11w~wo gmgmli
ubr USfTIC wr.lwpi.JwJh q.aml: truwG, 1986: 

2. Q('l~q.npjwG C.U. L. mr~zGbp - QJntllWlilUlilbumpjwG 
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