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Ufl.U~UPUv 

lttlluwqn(lbmlltnLrctJ wlJ wlJ Lj,LnwllqmraJmllo, npUJtu ontlJUilfl w-
4wll, ung~WL·llllnntuw4wlt, lllttu1Jf14w4wll, uwltj1lllnJf1Whpqj1tltj14 m 
4wqtlw4bf1UJW4Wll ll'~,2ngwnmt11Jtnp hwtlw~Wilq, ~ntl[wb t 
W2fuWU1W1Jej1 DU(CtWQ~?nLIJ W UJ.Wh ml.bLnL UWfll'}n L Wlll[Ln WlJqmpjnLliD, 
LfiWhUJwlltLm llpw wnnru:!nLfctJnLliD lL wztuwlllnLlJw~ntpJmlln: 
(' UztuwLnwue~ pwptlJUJWulll lL wlJLI,lllwllq. UJWJtiwuutpo pwrtrwfl 

·'Wql}tgnL(itjntll bll qnpbnuf wztu Wlll n IJ.Ubfl~ ~llellwqqwgnqn L(itJWll 
.ll,(lW lL qqWL~hl"bll ~WflbllW9llnLtl wzfuWLnWlJg~ WpU1Will"h• 
I'].W 4w1JmraJmll(!: 

l,l:;f14W UfWjtlWlllJI:ipnuJ', Wflll1WI'}I1W4Wll llJ(lngtulJtfl~ l.ftebliWJW· 
guwlJ lL wijLnnllWlllWgllwll zllnl'lhlnl., qjnLrtWllllllllbuw~wlt WPU1W· 
llflnLrctJnLliQ ~pwl{wllwgl[mll t Wfli}JmlJwptpw~wlJ hfltlmllelJt(lnij: 

qjnLI'\WlllliLntUnL(itjW\1 WplllWI'}pnLfctJWU llltf\J1Jj1l{wlfwll q~liLI,wbn L· 
(itjWll, tltetlJWJWglfwl.t, tLI:ilflllp ~~~4wguwll, E~ll~wgllwll 
qw(lqwgnufo, wnw,2wLI,np lllttulJnLnqflwlJtp~ lltfl'lJlnLliD, tltb 
gWliW4nLrctJWtl~ lJnfl U pWp ll llltfullfl4WJfl 4flf1WrlnLtl[!, wnwLttL 
fuulllnL(itJWllp f\Jlii'J~I'I t l}llnuf wzfuwlllnll,lltp~lJ llJW2lllllJWUtLnL 
WI1LnWJlflW4wtt Ll,lllwllqwLI,np lL ij1Jwuw4wn qnpbnu1Jt11~ wql}b
gnqaJmllpg, liL[wqtglJI;;Lm tl.lJwuL[wbelltplJ m tlwulJwqflLnwlfwll 
hfl4Wlll}nL(itJnL1J1Jtpo lL jnL(1WEWUt.J n Lll wzfuw U1Wllltl'].mtl Ulllt'l.bttnL 
wzf\JWlllWUE~ wltl{U1W1Jq UIWJ tlwlJll tip: 

UmJll ntumt11Jw4wll btnllwf14D 4wqi1LI,wb t lftlluwqnpbmllbm
raJwll wllll,lllwllqntrctJWll llWUDli(Ctwgfl Of1Wqllfl hwllwbwjll, qn(lOnl']. 
ULnWUI}WfllllUtpp lL llnrtlwLnflli,Wjj11J ~WUU1W(it'lrcttiflfl h~tlwlJ i.J.11w: 
vf1W Jullllf'lfllJ t' ntumgwlJIAL Wf1U1Wili1W4Wll i.J.llwuqwOmraJnllJI! U. 
Llwu1Jwqj'\lllw4wl.l hj1tJ.w1J'lnLJetJnLliD qnpbllw4w1Jn(ltll lfwututLD·, 
wztuwll1Wlllt'ltpj1 wzf\JWLnWUEWJj11J UJWJUW1J1Jbf1D qlJwhwLntll!, 
fWLj'l flt u W(lEtflj'llL 1Jnptlwlllj1 Lj,wjflll Lj'lwu ll1 Wl'it'lrcttpfl h tlll ~l.lglJ nl!1 nLJU 
4tplljnll, Wzfuwllllil[J, W2fuWLnW1JEfl pWpbUUJWUlll lL Wlll{[!lllWlJq 
UJWJI.I'Wlllltn uU1tqbtLm hwllwp Ll~2ngwnnullltnuzw4tm: 

qnflbllw4w1J UJWflWUJtlntllelJI:iflfl bl:ml.lwrt4D 4oq1Jfl muwllnq
'llbflfllJ flllellmp ntJll 4trHqnl{ J n Lp wglll:iL tlwlllmgqnq UJnLJ'itD: UJll 
pwqlfwgwb t tpte pwdfllllll:iflflg: Unw,2j1ll lL bf14nnr'l pwd~ulltpnuf 
zwnw 1111 L[wb t LWpnpwLnnp qnno1Jw4wll wztuwlllw1Je1Jt(lp 
4Wll1Wpuw1J DU(CtW9ED, j1u4 tpl1nf11}nLU 1Jtp4WJWgL[w0 ttl 
4blluwqnpbmlltmraJwll wl.ll{lll wllqmraJwlln l{l:iflwptfl n 11. qn(lb1Jw4wlJ 
onltllw4tl.lt tulJilflflUbfllJ flptllg LnLbnttfub(lnLI,: hJllllflPlJbflnttl 
D1111qP4tlwb tll qJnLIJ.WU1lllllbuw4w1J Wf1ll1Wflf1nLraJnL1Jnuf 
~Wfll:iliUJWUU1 lL wlJLI,lllwuq wzfuwlllwlleutr 4wqllw4tnl.lltLm 
hwpgtpo: 
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LUPnrusnr UCiluUSUueutr 4USUrbLnt Uu'-lSUuQ.nttaSU'll 
cvHU'llntr 4Uunt.utr~ 

lfhlltlL LWJ:!nJ'lWLnOf'l W2fuWU1WUEUb'J1h ~WU1Wf'lnLUQ nLUWUOI1Ub'f'lU 
utnwllmr.I b"l..1 hJ1whwllqwl[nJ1nuJ' lWP.OJ1WtnnJ1f'lWJmr.I qnpbnrt 
tnbrtw~wJ wuellb'f'll'l, uwrewl[nJ1mlillb'f'lfl lL uwneb'nh zwhwqnJ1b'r.Iwu 
wlll[tnwuqmraJ wl.J tnb'fullhl!wJh l[b'r wpb'J1JWt: '1-nwujig hb'tnn 
nLUWUnl'l.Q lL hpwhwlJqwll,nnmrJ WUQljWgl.Jnl'l[! UjWf'lU1Wl[n(l b'l.J 
utnnnwqnb'L hnwhwllqwl[nnr.Iwll wllg~wgr.Iwll LfwtnJwllmLf: 

nwwl.Jn11pl.J ranLJLWU1f'll[nLU t LWP.OflWU10f'l W2f\JWIIlWUEf'l ljw
IIIWJ'IUWUQ uwuuwljgb'L Lff'lwJl.J tnl.j.JWL wztuwtnwueru tl.bnwpb'nnl'l 
ub,anr}w\iwl..i gmgmlilJbf"'l.J mumlillwurnhtmg, uwf"'ewL{nnmlillbf'lh m 
UWf'IEbf'lj'l ljwnmgl[woef'lu lL oq.~.nwqnpbtlwl.J ljwl.Jnllllhf'lf'll.J 
owl.Jn,awllwtnLQ lL fl.J'lWUg l[l:ipwpbf'IJWL qjitntithEllb'J1h UU1mqmLfpg 
hbtnn: 

Lwpnf1WU10f1 wztuwtnwlleutn ljWU1Wf1ULnL QUfaW9EnLU UUjWn
lJwgnll L{tnwllqul:inu bu pwJ16J1 twruwl.J ttl:i4tnnw4wll hnuwl.JEQ, 
WllhwLj_WUWf'IWljzf'ln UJU1U1L{n'1 l[f1pf1nU1b'f'lWljW)WUEQ, l.j'lJ11.j'lj'lW· 
qnjwgl.Jnll, hwljwhpflbhwjj'lll LnLOnLJrah ol.lzliwlJ p.Wf16J1WQnLUQ, p.wg 
4nw4Q. pwnt:.n tiw4Wf11lW4f1 Wf'llfmlj[!, ~mnwgllnrt LnLJuf1 W'l.P.JnLJlQ, 
tJ.uwuwljwn qwqt:iru m l.j'lnzf'lut:ino bL. wnu: '1-nwugrg 
UIW2U1UjWll4.1:iLnL UUjWU1Wljnl[ wuhnwctbztn t ~WU1WJ1bl hl:iU1UJWL 
lip£ngwrmLLI'lJI:inQ' tLI:i4tnnwtnl:i'1.w4wJwl.Jeubnf1 hn11.w1Jgnu.f[! b'L 
L4W2U1UIWUW~WU WU2WU1nLU[!, l.jlnzj'llll:iflh l:iL qwqb'J1h WF1W2WQUWU 
Wf'lp.Jmnut:nf1 Lfbljmuwgmun, or}wl.j'lntumraJmun, wrtlfljwul:i
ljmuwguwu, 4nw4WJhll LL qwqw6uzuwu tugt:rli oq.tnwqnnonu.rn. 
lnLUWUJW2U1UjWU tljpwl.Jl.JI:ipj1 wnljWJnLfa'JnLUQ lL W)llJ: LwpnpwU1nf1· 
f1WJnLli Ujl:iU1E t ml.Jbllwl WrlW£f1U p.nLdoqllnt,a)WU lll:ifl.WI14'1. 
4nwljuwnl1tlll:in, hrllhl:ihwJhl.J wl[tnnuwtn whwq wuq.f'ltl.Jbr: 

lJf'l\Jtl:iL wztuwtnwueu ulnub'm Ujb'tnE t utnmqbl uwtuw~.nl:iull.n'l. 
pntnf'l UjW2LnUjWUWljWU Ufl20QUOJ1f'l UWf1Ef'll.JnL,ajnL.l.JlJ nL W2f\JWU1WUEfl 
hnLUWLf'lnLfajnLUQ, ljwnq.f'l pbpl:il pntnf'l wztuwtnwtnl::il'll:if'IQ, hwl[WEI:il 
tnL.I.JWL W2ttJWtnWliEh ht:tn wnlltnLfajnLlJ tmllbgnf'l 4n'1111JWljfl 
wnwpljwutipll m uwpel:iJ'lQ, utnmqt:L ttb4tnnwzwrdf1t.lltnn lL 
f'l!1Wllgj'lg wqwtn oqtnl[tiLm hl.Jwpwll.nrmraJmll[!: 

l'llWI1WUJUnLliEh QUfaWQEOLI.I wuhpwdbztn t ljwtnwfll:il LfhWJlJ WjlJ 
W2tuWLnWUEQ, 0!10 llwtuWLnbUl{WO t 0f'lWQ!10l{ ljwrJ WFlWfWili1ll.nLLf t 
llWUwtunuf'l ljnrttij'lg: fc}nLJLWLnllltnLLf t wztuwlnbl Llf1WJU UWJ1Ehll 
i,f1nf16UW~WU U11:irtW4WJWU£Ubp!1 ltnw: ttl:i4tni1W4wll utut:r.Iwut:rf'l 
hwll,wenLLfQ 4wtnwpbt LihwJll uwtuorne uU1mqll.wb uwnel:iJ1nl[: 
Vrwgllnll hWI10f'lllWLWj1l:iJ1Q 1.1.10U1E t mul:iuwu hnLUWL!'I LII:i4muf'ltllbp 
b'L lWll qnllll.wb' OWJ!1WU!Wl.Jwljll1.7r: ttb4U1J1W4wu hnuwuim lf~wgllbL 
Ll'flWJU WJU llOL4EnLLf, b'pp. tLI:i4tnJ1WUW(1£Wl[npmi11JI:i!1Q qJ'lnJW4wllwg-
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1. LUPnrusnr uetuusut.Jet.Jor 
1.1. UetuUSUSl:i'll"l O'lbrb4.ntraUPUl.JU'-IUl.J 

lllUSlJUl,l.Jl:il"l"l ~bSU~nSntlfC 

1.1.1. U2f\JWtnw\Jefll.IUfwutw~n 

O'wl.mrawuwl wntnw'lnwl!wl.J 2ti'li.gl:inh Lt. w2~wtnwLnl:irtl:if'lh 
W2tuWU1WUJ2WJPU qntnm Olll:il'll.t.nLti)Wpwl.Jw~wl.J L4W)t.fwl.Jl.JI:i[1p 
unnuwul:inru: 
Owunrawllwl wntnw'lnw4wl.J 2bllel:inmt1 Olll:irLLmrawpwuw-
4wl.J L4WJt.fwuul:inr hht.fl.Jwljwu L4wnwutitnntirr twl.f'luwu 
ul:iran'lubnhl.J Lt. uwnJ2I:inru: 
Q.uwhwtnl:iL LWPnnwtnnrrwJh Olll:inLLmrawpwuwljwll LliWJtlwu
l.Jt;nn: 

1.1.2. U2Juwutwl.lefll!ntJ.wbi'Jw~nLJaJMLlJI! 

'Uztuwl11Wt1itrftilimll- Ol'lt;rrtmqawpmbwQlt:Jtr· l4WJ llwtltrthn • trwu 
tlfl4fln4LI'tliwlJ W!1U1WtlWjU'+l{AliJ btJ Olll't 2W!10UWU W/lWqnLti)JWUp, 
£bnuwutnp1Swl.Jm{, hwnwp.b"/lw4wll tunuwl{mraJwllp. LL Lfral.mtnntnwJilu 
6ll2nLllnt.l., l'tl.Jtl.lll:iU l.JwlL' 2112W4W U1W!1WOnLti)JWl.J £1:inlfwutnttowl.Jm[: 

~~'J!i gmg<ellt~~~tbt-N t~fi'!t~•!\!tJ"tf"J •Ynwu6pu 4.bngrwo' ul:io 
Wqlll:ignt.,ajnt.l.J t rcmi'\UnLU UW/"'IlnL rueuwqqwgnrtnLtaJ wl.J LL 
W2tuWU1nLUW4nLtaJWU 4.nw. ru4 wnwll6pu l)l:iLl.lel:inmu UL4WUU1nLt.f l:il.J 
Lfwnllm' dwlfwl.Jw41't9 2nLtn hnqlll:itmll, Lfl:ibwgl.JmLI l:iu 4liWUI.[I:itm 
L[tnwuqn LL ~wnnrt bl.J wnw£wg'lil:iL tunnl.Jh4w4wl.J t.fwul.Jwqh1.11w4wl.J 
hl'tl{w'lii'J.nt.raJmllutin:l' 

SnUS 12. 1. 005-76 L4l:iU1W4 WU U U1WUI'J.W!1U1Q UwRtfl.ill.Jmll t 
W!1U1WI)!1W4Wll 21:iliel:iflh W2tuWU1WUJ2Wjpl.J q.ntnnL OL4U1PUWL Lt. 
tanLJLWU1!1bll't llh41'1n4LhliWJWLjWlJ LliWJUWUUb[lQ, pu4 Q.nUS 7057-73-Q' 
qJmf1wtnl.Jtntiuwljwl.J U1bfulJI't4wJn tughljul:inmu tiil4nn4LhLfwJh 
L4W) lfwl.Jl.JI:inQ: _./..- . 

U2tuwtnw~~w~qnUipu hwtnwljpg 4wt.I hwrraw4f19 t.IhlJfb"L 211 
pwn6nnLjaJWU~ U1Wf'lW0nLtaJnLUU t, nnU1bf1 U2U1WLI.IbU ljwLI 
ctwLfwul}J4WQnnwL4bu qtnl.JI{mu t w2tuwll1n11n: 

Q.AUS 12.1.005.-76 UUlWUI)WflLnD. uwht.fwlJmt.I t hbU1lLJWL 
. ~wljwl.J hwuljwgmraJnLl.Jlll:i!lD.: 

• U2Juwmwmtq • w2tuwtnwl.Jeh nurawg2nu.r w2ruwtnn111't llztnwljwu 
4wLI dwllwllwljwl{nn LlUwtm. tnl:i'll.J t: 
i/ltilJUJ/fUI/J UI2/UUJU1UJUJtq • WJU U1l:if1U t, nnt.nbll W21't.JWU1nf1D. 
wugljwgl.Jmu t hn wztuwtnwctwt.Iw1Jw4n hplfuwljwu llwuo (50 
tnnl!nuo 4wlf 2 dwlfpg w4.tiLtJ): 
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UpU1Ul!Jf1UI/fUIIJ 2tlie/l lf/ll!flnlit/IUUJ. 2l:iUJ2h ul:inu!'l bf1Wllw41J t, nro 
,11n2L[nui t UW!1flnL UW!1Lll.Jh L[[1W Ol)j1 ,21:i!1tiWut.ntliSWlJt1. 
hL.U!1WI!I:i(1WljLU1.J runuw!.lnLfaJWU, 2W(10UWU WflWQ.nLjajWU, j1l.JtL4bU 
uwl.t. 2fl2W4w tih2wLtwJnl't 21:irurwutnp6wur hwllwtnbf1 
LUQ!fl:iQnLjajWllp: 
Pwpt/JU/UJUUJ lf/1/fpn/ft/IIIUJJUJI!w/J U/UIJiiw/J/Jtp - Lft14nn4LhllwJw-
4Wll L4WJl1Wl.JlJI:ipp hwlfwtnl:i'l wql)l:iQnLti)JnLUlJ t, nnnllj2 UW!lfl.nL 
tl.nw l:inl!wrwtnLL wqflbtnL I'J.OL4J2nLLl WL4whn4.mll l:iu llwpt.ll.Jf1 
.:pmu4gf1nllwL lJ. ~l:iflliWJhll unnlfwt Lth6w4o wnwug 
£bnuwljwnqwl[nnt.fwl.J tii:iruwupqtij1 pl:inl.JI{wbnLjaJWU Lfbbwgt.fwl.J: 
Swplfw utqn/J - gnLf'll/1 LL wlJgnu.fwJhlJ dwL.fwl.Jwljwzn£wlJ' 
Wf'lU1WJ2t'll.J OllP Llt'l~hl.J £l:ipl.fWUU1j16wl.JQ QW0!1 t +10°C-rg, U1WJ2 
awlfwl.Jwl!wzn~wl.J' ~bnLfwUI.nj11Swuo pwn6n t +10°C-j1g: 
0/Jtwnm.fillw/J qnm/1 - w2tuwtnn'lh 'll:ilfel'tg SOutl 2Wnwtl.f1n4 
U1W!1WOnLjaJnLUI}: 
U2/Uwmwlle/1 lfwmtqnpflw • pumrawqnl{mll t liWf'l'lnL Lfwpt.fl.J!'l 
QUI'J.hwumn tlJI:ipqwowtuuuwtlp L!2nmt/dwlf-n4: 

U) fal:italL .:j>pqpl!w4wl.J W21't.JWU1W1Jg (1-j1l.J 4wnq) • wztuw
U1WUJ2[l ljWU1WflL[nuJ t L!wl.Jqllwb, lJutnwb L!wll EWJll:iLnLL wnwl.Jg 
.bj1qf14w4wll LwrL[womraJwll: tl.Jtrnqwowtuumtio ljwqLfnuJ t 
llhl.Jti.L 600 L!2nmt/dwll: 

P) V1't2!11.J OWUj'lnLti)JWU .'l>j1qpljw4wl.J wztuwtnWUJ2 (2-[l'l 4Wflq)
L.UJU w2tuwueuonu l:il.J, nnnug 'll:il.llemu tul:inqhwJ!'I owtuuo 
4wqllmll t «U)) L!wnqjl lll:ill!QnLLl 600-800 LtSnmtJdwll, flu4 «P)) 
4wrql't I'J.til4emu 800-1000 ~2nmt/dwll ljwu WJl.J 
hwll\.UL4Wtnwutuwl.Jmu t Lfhl.JtLL 10 4q pt;nul:inh Lf'lntuwllnllwun: 

Q.) Owun ~j1qj1L!wljwlJ wzttJwtnWUJ2 (3-!li'J. ljwnqh) -
wztuLUtnWUJ2Q 4WL4L[WO t, hj1t.fl.Jwl!wl.Jmlf, .:j>j1qp4w4wlJ 
LWflL(I-IJOnLI3JWU hbl/1: Vwul.Jwl{nn 'lbL4QnLll WJli l!WL4Llwb t 
nnnzl\LJ4n owunmraJwl.J (10 4q. UJ4l:iL) lf2tnwljwu Lf'lntuwllntiwl.J 
hl:iU1: 'Fl.Jbnqwowtuumllo wl{l:iLh t 1000 42nmLictwu-j1g: 9 

1.1.3. (J)nNll,U4Ul.J lfUU 

Lwpnnwtnnr w2tuwtnwl.Jg[l 4WU1Wfll:iLm hwuwr oqtnwqnnotl.nu.r 
l:iu hl:itnlJ.JWL uwnJ2wLlnnmt.llJI:inn' ulJilh4wJI'tl.J LL uL4hfltnWJhl.J 
2bnt.Iwtw~l:in' tunuwLtwtwLf'll:il1' wlJI:ilin Lfbtnp' pwrmiiJLnll wubrmpl), 
Ollf1 pwnl:iifmtut'lt (ljnl.JI'J.h9f1nul:inl.Jbfi), 4.WJI14JwlJwgnLJg: 

I 

U2fuwutwl.lefllfwU1wpllwlJ lfwpqn: 

~ U) OiJ/1 ptpuwumft6w1Jfl twt/lnu/JJ: Untnwllnwl!wl.J 21:iuen Ollh 
2bnuwuLnj16wun £W41nu.ro 4wtnLun4,mll t ulll'ltl4wJtlll lJ. UI.LlhfltnWJI'tl.J 
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~bnuwtwlf1brm4. LL ~tngllmll t ~n4m 2tinllwtw\.f'll:in~ gmgumueu~n~ 
11~2~ll wnctteD"'UJ1U1Wili1W4w1J z~uemu twlf1mllo ljwLnwll~L (QuUl 
q.nus 12.2.002-84) lll:i4wllw['lllwu llwhwuwljj'l limn ljwll 
ll~j'uwl.J~qwll1n('IJ'l hw6wtuwlj~ q.U11.n~tLnL I{WJ11nLU, hWU1Wlj~g 100 llll 
pwp6nmraJw'll 4.nw (2~nuwuLnJ16wl.Jo nlllgj'luwljwnllwlll'l l{pw t nll1J2), 
1500+60 llll PW('I6(1nL[&JWU l{fiW (fbfiUWUU1tHSWl.J[l ljpbgj'lliWljW(1'1Wljj'l 
t.tpw t ljnLflbe): LwpnpwU1n('IJ'lWJmt.I twlf1mli1Jtno ljwLnwnll.mll ~u 
uzt.lwo pwnbnmraJnLl.Jl.Jtl'll'l ttnw ll1~rtw4wJ~wb fl:ipLlwtwlf1tnl'l 
U/1fngn4 lL Wl'lllJnLUJ2Q qnwuglJ.mli t rah4 1 wrumuwljnuJ: 

P) OIJ/1 hwpwptpw/iwll funllwl[mPJIUIJ twl/mttlo: 01111 hwnw
pl:irwljwl.J tunuwl{mrctJnLl.J[! !WtP~nuJ t U4,qmull1j1 ljwll WUL4J'lnwgj'ln1J 
tunl.Jwt.lwtwl.fll:il'll'l oq.l.JnLraJwllp, l.Jlj. 1. 1.: Owlflml.l[! ljwU1WI'l4nu.r t 
wzj'uwll1nl'\j'l zlltwnnqiJWU qmnnui' 1000-1500 llLl p.wp6(1nL[&JWU l{('IW 
(WJil pwn6pmraJnLl.JQ hwpuwnl:igl.lmll t uU1t'll111'l llflW): 

OwtPnu.ro ljWU1WI'll:iL hl:iUllJ.JWL hwfnn'lwljwumraJwl.lp' 
• U~.nmqbl uLnblllll'l 4nw f'unl.Jwijwtwlj'ltrl'l U'll:iqwljwJLlwu 

6zU1n LraJn L\J n: 
• l.twrangj'lljj'l (UihL4bU14WJh) oqumraJwLlp tanfl:iL tun'llwt.lwtw4'111 

tunlJWijfl:irtUWtWLI'lj'l pwl.lpnLljiJ. ljwtJ p~UU1[!: 
• 10-15 nniJ.Ib w1Jg'llbLnL9 hl:iU1n l{l:ipglJbL qnLJq ftpllwtwl.fll:inl'l 

gmgumueubnD (Lnl:iu hw4.1:it4.wb 3) lJ. 11nwug h~Llwl.J Llnw nnnzl:iL 
2f1l~WUIWLn~ Ollh hwnwpl:inw4wl.J tunuwl{mraJmuo (wprumueo 
qnwugtL wrumuwlf 1-nuJ): l.l4.tLI1 p.wn6n 6zU1nLfaJWtlp. tw4'1nu11Jtn 
lfw~.nwnl:iLJ'lu oqlllwqnpbl.[nu.r t WU1.4Pf1Wgj'ln'll tunuwlJ.wtwijlo 
(Uuuwllt'l tunllwtlwtwlf1): 
UUUjj'l(1WQj'lnl.J tunuwl{wtwl.fltt (\Jlj. 1.1.p) fl:inuwtwl.flbpQ wunwg

L[wb tu utilllWI'lJW tunrtn4wlf\Jti[1j'l lll:if: Uwpel'l Lll:inLLh uwumu 
Ull:il'l.W'lflllWO t OllWUil,p!Q: OI}WUflh!tl hWUll1WU10LU hnuentl 
htll1wqnU1L[nll, 0110 lii'l.nLli t tun11.n L[wljutnl'l llbf, n11j1 , zunphj14, 
WUjWhnl.[nLU t f'unlJwl.[W!WlPUWU qnnbwljgj'l hwUU1WU1nLU ,: W!100J2Q, 
j'll.JtL4tiu l.lwlJ.l{tnwgl.Jnllf t 2tnuwJI11.J 6wnwqwJratiwl.J wq!'lbgnL!iJnLlJQ: 

Uul4nnwgpnu tun'llwtlwtw4'1bflh9 oqU14,1:iLm 'll:iL4J2nLli · lfj'lwglltt 
OllWlfll.hm. 4-5 nn1.41:i wztuwll11:itnL9 hb'U1n Ll.tnglibL 21:inlltutwlf1tinh 
gmgunLlJQQ, t'IU4 hwnwp.tnwljw\.1 tunl.lwll,nLtaJnLU[! nnnzl.[mu t qwli 
hwU1mlj ununqnwup oql.JnLraJwlip. (lJlj. 1.1.q) lfwli hwll,l:itl{w~ 3-pg: 

Or,~ zwpchfwll wpwqnLJiJWll fWlfmuJn: 
Or}h zwnctuwu wnwqmraJm'llo. 1-119 lll'll.ltLL 20 tf/4. ll1~nnLJramu, 

tWlf\llnLU t w1JI:iuntfl:iU1(1nll,: Qnnb1Jw4w\JnLI.l ljj'l(1WI'lll,nLtJ 'bl.J crnljm 
ll1PL4h wlltllnl.ltt.nptn' pwdwl.IWJJ'lll LL raLLwJhl.J' \Jlj. 1.2.: 
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w 

q D 2 JO o1G :ill liO 78 liD JG IDI 

l,~. 1.1. Ol)tptLnLpwl!wllwl&wll ~WJdWblltp~ umnLqdwll 
uwpetpn 

• w-w4.q.mu~.n~ tunuwllwtw41, ~-WUL4tlf1wg~n1J Nw1Jwtlwtw41. Q·QUI.fl tnr l:iL 
tunuuH.t fl:iru.rwtwl/'ll:ip~ gmgcl'mueubp~' hwpwpbnw4wlJ tunllwLtm~lW'LI 

n(1nzuwlJ unlinq.(1WU: 
1-q.npowr4llwu pn1Jw4, 2-4wjllng, 3-0I"J.~ unune~ hwuwp OI"J.Wl/'lntu~t wl.lge, 
4-0I"J.WU'ltlt~ htlliJ:!, 5-l!tiPUWtWl./'ll:ifl, 6-0I)W)tllJ wn4w4, 7 -UUil/14WUJWhng/1 

qn~at~.woewmu ~wrtwu~. 

Owlj'luwu hwuwn uwtunnne t!t'lwgumu tu ljnunh91'lnlitno. 
WJ1Jmhl:iU11:iL, p.wctwljwJI'll.l wl.JblfnutiU1!1Q UjWhnuJ tu onl'l hnuwl.Jgj'l 
nLilrtnLfaJW'll'll mrti'\WhwJwg, pulj raLLwJ~l.l wul:iunllbllli'IP wnwlJggo' 
unwu qmqwhbn: Ul.ll:illnl!bU1!1nLI. tWt.hnLUQ ljWLnWI'IbL ljnlJ'lh9tm'lll:inh9 
o.su, 1u, 1.5u, l:iL 2u hl:inwl{nnmraJwl.l Ll.nw: 

Owijlmuo lfwll1wfll:iL hl:iLnlLJWL hwfnf1'lW4wl.JmtaJWllp: 
• Uhwglibt lfnlll1~9hn\Jbi'IO' \Jwtuonne ql'lwlJgttnl{ wl.lblfnllbU1!1t'l 

hwztlntl'l gmgunLueutno LL ll./Whbt Olll'l hnuwue)'lu nLI'\I'l.WhwJwg: 
• 15-20 tlfll!. hbU1n, l:i('lp pwctw4wJ)'llJ uttuwl.Jpqun 61:ine t ptnnLt.I 

hWUU1WU1nL\J UjU1nLJU1UI:ifl, I.IJ'lwdwt!w\Jwlj ll)'lwgllbL W\JI:illm.fbll1flP 
hW2llP!O (ljn11J2p tbwljnl{) lL I{WJ!14JWUWQnLJ90: 
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nnnzt!wu qnw:Prl.Jtrbn 
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U.U!:::il.fnl.fl:iU111t'l hwzlj,pHJ. mllt'l 3 UWUI').'l.W4 lL 3 ULWE, n[1nllE 
hwllwl.LJWLnU.tUtuwllnuJ bl.J hwqwnwl[nf1, hWflJnLf1wl[nf1 lL LnWullwl[np 
u/1 w4,n nut:rn t'lll: 

01111 2W[1d'Lfuil.J wpwqnL,a)WU !WlPnLUQ ljWU1Wf'\lj,nll.f t Lfblj-l:if'lljnL 
rnl.Llbl1 nurawgemu: UjllnLhbU1U llhwdwuwl.Jwlj WU£WLnl:iL 
4LUJI14JWUW9nLJ91l lJ. wlJI:iLfnlfbLnf'IP hwztJ.ntn: nrr:'21:il hW2LlP!P 
twLl'lmllpg wnw2 Ll hbLnn gmgumueutrh l11WflpbpmraJm\..ln, q111lll:iL 
ub4 lj,plj-p\..1 Qllljllni'L hW24.Pt!1 pwctwllLfml.JEl.Jbp~ EWllLUljQ hbl11LljWL 
p.wuw6Llmf 

_N - nt- nl 
w\.J- t 

nf1Lnl:ii'L' n1-o lL n2-o wuta.rnutil1111h hwzll.l'ltr gmgumuelll:if'l\..1 l:illlf'mntlhg 
wnw2 lL hbLnn, 

t -u lflnrt~r 111LLn11mraJmllu t, Llr4-
~wL0mun lj WIJ1W[1Ul bpbj2 w\Jqwl.f lL npnzbl Lll:ilj Ll114·nlli 

p.wdwlJ Lfmueu bnh rarLln' 
N _ Nwlit + Nwul + NwliJ 

dll~- 3 

OqLnLll:iLnL{ 1Jlj.1.3.-mlf pbl'ltJ.wb qflW~~ljlJbphg' Nutw· Wpctbenll, 
qLn\JbL al).t'l zwrduwu wnwqmraJml..l[! Lf/4!14-ml.: L.lni)JmlJeo qnwugbt 
wrumuw4 1.2-ml.f: 

Upl.mLnfltnWJ~b ti\J2lfw\J fWlfmurn: U,al.lntnrll1WJI'lll 6lJ2nLLf(! 
iLUlPtJ.nLLf t U\Jll:iUI)p Llf'lW U1b!lWl.JWJLlWO pWflnLJI:ili1(1-WUI:if'lnpl)ntJ., nflh 
twlj'luwu u whuwuul:inu l:il.l 600-800 till. uu. p. (960-~g unut u. 1040 u 
pwp): UW!1Eh twlj'lnrt uwun PWI'Ll.Jwgwb t bpljm wl.Jbpnpi)WJ~U 
U1nLLhb!1j1Q, npnl.Jg Ul:i£ 011n2Wlj~ DU2UWUJ! 01) t Ul'l~Wb: P.wpmlbU1fl· 
wl.lbJ1ntlrl~ qnflbn!lnLjaJnLU[! h~UlJL[WO t u,allntnpli1WJI'!ll tiuztlwl.l 
Lj'lnlflntuuwu Wql)bQnLjaJnLUhg lii:ilip!1WUWJtlll Lnmlf1j1 ~b~nnuwgtlwll 
hwll14mraJwll 4.nw: Urauntnrll1wJtlll cuzuwu pwrbnwglfwu ~bLLlenLIJ 
Ulntlj'l[l ubrttiU.mll t, nulj 6uzuw1J ~2bgtlwli flbL4J2nLli' tlql{mti: Ciuzuwll 
Lj'lnlj'lntuuwlJ Qllrawgen Lnnuj'lj'ltbwljwJj'll.l hwtiw4w11qnLt hwrtnnll~nLtl 
t UWUI)I'LWl.J~ll: Uw1JrtrtW4Q WULilt'16wlJwtJ.n!1l[WO t utl UUI)pljj1 UJWU 
p.wpbpmraJwlip, nntl wtlb'llwlflnep pwdwuumuen 
hWUWL4WU1WUf'uW1JnLU t 1 UU.UU. pwpbf'lnLjajWlJ: 

Ltnu l)pg~nlJbf'lQ hlJ wnw4.nrmraJ ml.J nLll!'l uwnbgllbt Ol)Q, 
~wnqwll,nnbt Oflj'l £UJ1UWULnt'lDWUQ, UWJ2f\bt 01)[! ~n2mg, ljWLnWflbt 
OflWLtmtumraJnLU, ljw11qwU.nnbL OrlP tunuwU.mraJmllQ, Lj1nlf1ntubL Oflj'l 
hnuep nL!l!lnLjaJnLlJQ: 

liwtuewu 4nlifl~91'lnll l:ipn ur wgllbLO u\Jlntql:iL -1>Ptll111~ 
wn4wJnqa-Jntl.l[! lJ. pwgbt wn2LLI1 Ll.whwllwlj~ 2f12WI)Wf16WJ~ll 6wi'LI:if1Q: 
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ctmtuwnl.f~m l').lll:it «BhiKJl» I'J.PI1J2nu.r u. l!nllrt~s~nutrm upwgut; 
tLtl!Lnpwqwu gwugpu: 4nunngtmutnn ra-nrtwnlfuwu hwll~ 
qwpqw4,nrniw1Jfnl:id~Llpu hwl1w1.4wLnwutuw1J Lflnf'uwn4t'lm I"J.I'ltlmll ~ 
rtnnetinng nnLLt 11ti411 l[pw: «KOHJl» nl:idf'lunui l.jw~.nwp4,nui t ztiue~ 
2tinuwu~.np6wup t'lfl:ignui, oi').Wl[mf'umra-JnLu, ol').p Lf1n21:iuwermuJ 
t'll.Jt1.41:iu llwt:iL tunuwttmra-Jw'l.l L4Wlfwul:igml1: 

«BEHTHJl» l'ltidt'ILI'nul l,fWU1WJ'IijnLU t LlpWJU OI'J.W2112WllwnnL(iJnLU 
wnwllg 011t'l 1.4WflWI11:iU1ptnp Lf'lmpnf'unLfitJW'l.l: 

Cl:iuemu gwulfwltl 2tnuwu~.np6wu u~.nwlJwLnL hwtlw~ 
21:inLiwu~.nf1t5wllp l.jwf1q.wtlnpt'ltn LOwlfn l'lfltlnLLl' t' «1 » LlfllJtl:iL «3)1 
llt'lf'lQOf'IOLI.f l.jWLnWI'ltlnLU t ,anLJl UWnl:ignLtl, «6» I').PflJ?OLlf' l.Jnj'\Lfu.·j 
uwntgmti, «9»' mdtrt uwntgnLLI: 

ntCU'lrnttaantv • Oj'il:i ul:i'l.IJWI.jp fl:irafwu~.npowl.J[! 21°-t'lg gwon t~ 
W(lq.l:iLtlnuf t 21:ii1UWULntlt5wl.J~ LflntuWI1lfPiP LOWlfQ l'lll 
«HEnPEPhiBHO» 'lPI'lROLLl: 

4nllfll19t'ln1Jtpp oq.um(iJwtlp. tll:il"'l! llztlwb ijlmj'lntuwl! 
IJ.IWJUWlll.Jtip ULnbrtOI:iLtlU tWLfll:iL 01111 2tipi1WUI.nflC:iwliQ, tunlJWtlnL 
fi"JnLUQ, OflP 2W11dtlw1J wpwq.nLfitJnLUQ U1W!11lbl'l ijlnLLtil'lnLLl tiL LnWppb 
nbdl'ltil.JbnmLI: 

Unmn1.1JW!.IIiU1 hwdwndtiew!hl.l rtmdwuwhtiwllh nnnznL&In CU~9l: 

nniJ.Ibuqp UWI'lllll ppl:ilJ qq.w IJWI14M2 4p6w4nuJ', WjUpl.Jeu' tlhl.Jt 
znq., gnLnLn. hl:irt6nLQf'lt LIJ'12wLtwm. wllhpwdb2U1 t hwpgo LnLbt 
hWUWLPI'l 6bLntl, WJUplJgl.t' lJlfWI.np mutiliWL PI1Wf1 htiLn Lf'lntul.jWl4tlW. 
tntie q.nf1bn1Jl.Jbf'l' Ollf'l ~bpLiwuLnflllwl.JQ, hwnwptinwl.fuj 
tunlJWL!OL(iJOLUQ tiL 2WfldnLLI'Q: 

l.lfli'J.jnLl.JwL!bt.n t l.!ntL!nLll' WjlJ fbl'lUWUUlfl!SWl.JQ (U~). nnp flbl.4!2nLI 
wl.lzwpd Oflp nnnzwllll hWJ1Wpl:if1WlfWl.J runuwLtnL,aJWU l4WJUWli 
l.ll:ipnur Liwrum LWtl qq.wgnl"'.ntra-Jml.J t ml.Jl:il.tnui: 

Uf11'J.JnLUWtlbLn hwtlwpdti,f2WJ~~20f1UWUU1~t5wll (U~2) t lfntLtnt' 
WJU 2UflUWUllltrt5wl.JQ, nnl'l I'J.U£nLil nnnzwl.jfl hWI'\Wjltif1W~Wl 
tunllwtlmra-Jwll tiL OI'J.)'l zwnduwu ~.nwnpbp wpwqmraJml.Jul:intl lllW 
uwpl)nL qq.wgn'1nL(ijnLlJQ PWJ!l{ne t: 
US bL U,2 llnunqnwlll'l (l.J~. 1.4.) tlPW uzl{wb t hwruiwnwLlblll q.nLn~· 
b'L hwpuwnwl{tilllnLfitJWl.J qflbQ, I"J.W wLitil.JwtwLll'll.JeuwqqwgnrtmraJw 
q.nlll~ll t: l.I.JI) l.Jminq.pwtinLl huwnwl[nl'l t nl'ln21:iL Wf11lJnL1Jw4l:iU'l t 
Wf11)JnLliwtll:iU1-hwuwndtiewJplJ 2l:inLiwul11~!Swuo: Cu~.n untinq.nwLI' 
2Uf1UWUU1p6wll] tipljnL U14JWLlil:ifl[l npnztlnLlf till hl:iU1tiLJWL l.jl:ipu 
Ofltlliwl.j, ztl.lgnLU' tnp 21:iruJWtWLPI! gnljg t U1WLPU +24.5°C, ~u~ tut 
uwLtn +14oc: vnunq.r'lwlln 4.nw WJI'll:iJ1ljnL 21:inl1wtwll'ttnn gmgtlnLliJ 
l.ttnnl{ ~.nwpl[mti t mn.tlrt q!'lo: 
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u~. 1.4. 
··•JJOLllwqtw hwuwpdtiewJ~b 2tpuwuw~tiw1J~ llnunq.pwu 

um nLn.l'trt qb~ l:iL ol)p 2WI1dllw1J ~.nwppl:in wpwq.nLraJml.Jub'nt'l 
1t:ipjl hbU'l hwU'lmtlnLt l!wnbLtl t nnnztL wuzwnd Ollfl WPI'J.JnLl.lwLtl:it.n 
lUWUI.llfll~WlJQ, np[l tnj'll.Jfl +25.5°C, t'lulj V=1.5 ll/tl OI'J.tl zwpcttlwl.J 
Wq.nL,aJWU l)l:iLJ.fJ2nLU W/'lllJnLUWl{bUl hWUWfldtJ?Wjj'llJ 
tilwuLntuSwun4wqllnttl t +18.5°C: 
=\wl.Jq.hulll 41l!SwljnLtl qllll.Jl[nrt UWI'll'lnL hWUWf'll.l.fWJUWlJQ l,u!'ll.l/1' 

ol)p zwpdtlwl.l wpwq.nLfitJnLll{! V, Ll/4, o 2 
Ol)h fbf'lUWUU1j'ltiwlJ[! t, 11C 18o 26o 
hwpwp.l:ir'!W4wl.t tunl.JwLtnLra-JnLlJ[! cp,% 50 40 

1wnuwpw4,l:i~onmraJml.Jn fWllll:iL fll.lt-nn 4Jflqh4w4wl.J LlllwLtnnutrmLt 
hl.Jwra t, J2Wllfl nn llW nt ra-t 4J!1qpljw4w1J UbOnL(iJllLU t, WJl WJU 
ll"ll').nL qqWJUnLfitjnLllli 1::: nLUmtl IJ.IWJUW1.Jw4wl.Jnf1til.J fWLPnLll till, 
u1..4tu 4ntLtwo WPilJnLllwtltiU1 tiL hwuwpdtigwmu 2bnuwuUlpt.iwl.ln4: 
0Wl.tf1 4Jf1qtll.jwl.jw1J W2fuWU1WUJ? 4WLnWj'lnrt UWf11'J.IU hWUWfl 
lf1UW11W4,bU1 UIWJUWUQ 4ti11Jfl' 

OI'J.fl2Wf'ldllwll wpwqm(iJnLliQ 
Ollh £tinuwu~.np6wun 
hwnwp.tinwljwl.J tunl.Jwl{nLfitJnLUQ 
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Owl[ILiwll pnln11 W111lJnLUEl.Jbno. q11 wl.lgbL LUf\.1. 1.-mu: 
Owl[lliwll WflllJnLU,!2Ub"!1Q hwlibliLUlllbL Ol'lb('lbLnLjaWpWlJW~U 
l.J.IWJUWUUbflh ~nLJLLUlll!1b"Lh l.lnf1LfWlib"11h hblll (W'1..1.5.), ~WU'lW~ 
bqrw4wgmraJnLl.l: 

=\Ue'-l.bSI.lnt~SU\, Qbl.lU4bf''l'lntU'C 

w) Owl[lmuubph W[lllJnLUEUI:ifl[l qi1Wllgbl Wrt. 1. 1.-mu: 
p) UU1Wgll,WO W!11lJnLU,!2Ubfl[l hwubliwU1bL Ol)b:('ll:iLnLjaWpW'LIWl{\1 
UjWJUWlilibnh janLJLWU1!1GLh W(1db,!2Ub!1h hl:iU1: 
q) "--.h(1LnL0bL UlliWQl{WO W!11'lJnLU,!2Ubfl[l, wlii1L 1:1q[lw4WQnLjajl'* 
U1Wf1Pbt1 pllnLJ~h til OWUf1nL~JWU W2tuWU1WU,!2Ub(1 4WU1W(1b'l 
hwuwn: 

14 

"'": ..... 

3 
:::::1 ... 
c 

§ 

rt~LI.qlllfl.qpmLimtn 

~~mrtmlJQuLl~tlfl 
~L·SPZ UJ11Uil,mnj 
-nmlllmhlm[lml: 

;s~:n 

·;s·n 
ila11,1U[161U6 
4LlLllQf1u umo 
TI'1fll1UJ161U6 

4Uli1!JJ1UJ1!11ln 

Cli1U 
I~ 

.3 
~;:\ aqu1u~ 
3 
~ 
I~ alllu 

lg ~ 
I~ Cf.QLilU~ 

~ ~· H1uel 

a ~ QUU4'l 

I~ ~ 
3 1-s 111 uel 1-2 
3 ::J 

-' 

~lg 
.2~ QLIU4'1 

" 

CJ 

c.c.'3 
c Cll c 
-5- 1:.. '3 
33-::t 
('1:::!_::~ 

3 

!:I ..:> 
3 

'::J 

3 
E" 

CJ 

I 
3~ 
-::t3 
!:...;:> 
3 3 
CJ)C 

.1-' 

N ·-----.... .;:><i 

3 3 3 
'::JI:.. 

:::::1 -g_3-::t ... 3..:>;;:; 
~ "'3 
§ .c.~ 

~3 
oc. = 

'::J-o-2: ... 3~ 
c c..:> CJ 
' 3 5 -::t 
~ 5 ::;.C. 
":1" c ~ 
~35 
~3' 

!:I 
"E-3 .c. .1-' c 

3~~ c'..:> c 
~ .... c. 
.:>c.!-' 
3~1:1. 
;:l-'1:.. 

c 3 
I 0)5 

0) 

§_ .c.c i <>5 i .c. .I-' I:..J.J 

3~ ~.r: I 

""-3 ~c 
~ .'ij. '3-g 

;:\ ... .;-·~ a s--s 
!:I 
.:JOl 

.C.-'.C. c.Cc. 
5 ~~ .o-'..:>-:7' 1.00 ~0 LOO ~C) '::J<=C<: 
C C...C.. I ci~ .-N o....: ~N 

'::J <::: 0) '::J 
_o-:r'.C. 
_::~3~ 

I 
::IC!..:> 

.1-'c 

.r:~ 

.c. CJ 

~§ 
0 

~2 
gl~ 
53 

0 

I:..Clj 
.1-'c. 
,::I.e. 

""" J.J 
c~ 

.:::1' Ol .c..J:;.. 3 3 Ol.:r 
'2=3 e CJ. 

~'2 
j~ 

c' 

! 
c 
-::rCJ 
-oc. 
I:.. .I-' 
c Cll 
1:1'~:,. 
3 3 
5 ::l 
cr 
0 
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SwfltJ.w utqnun 

Swnl/w gntntn l:it 
WlignLUWJf"tu 

dwLiwltwljw2nFw\.J 

I Swrl/w UlWE 

UpUlWI'}pw(fwll zl:illefl W2fuWUJWllewJflll qnUJm 2liptfwumf16wllf1 
hwpwpl:ipw(fwll furtllwl{OL(i:lJWLI l:iL Ol'}fl zwpdlfwlJ wpwq.nL(i:lJWLI , 

wlfl:iuwupwpl:ill~.qwuUlllnplfwul:ip[! (!UUJ QOUS 12.100S-7& 

Urumuw(f 1.3. 

----;6;;;;0--:-4~0---t- 0.2 
______ 6~0;::-·7.40::------1-- -;::.0.~3 ----i 

----::670-__:_40=--------~- 0.3 
- 60-40 . 0.2 

U2tuwl11WuEf"t1Jwncm I Sltnuwulllfltiwuo =--1 tv 

~t;~tL 1-tl\.J ~ 20-23 I 
L!fl.2l:ilt OWU(!nL@JWl.a !1-w -I - 18-20 ---i 
Librlllt OWli[lnL@JWlt !1-p ! . 17-19 --

Owur Ill ~- 16-18 + 

'1wrw~t:;rwljwl.t I 01111 2Wf1dliwl.t l 
nllwtlntraJnLlJ[t, % / wnwqm~JOLU[l, 

60-40 f---tl/!{ ~~l/t:;L____ 

60-40 0 3 

~ ~---------r- --=-Ow=U=fl'--'1:_:_11 __ ------r_1 ____ -~~- 1----:~:.-:g--:~:~~----t-=----------~~ 
I--.e- ~G@UL 1-hli I 22-25 3-
L LIMu owurm~Jw\.J u;ilj _ ____11--23 ---

dwLiwltwiJw2fl£WUQ ur~ru OWU[lnL~JWU 11-p. I-- 20-~ --

Swpl{W gftlptn l:iL wugnui'WJfllJ 211~Wl.Ji1Llf WplliWflpW(twl.a ztl.aEfl W2fuWU1WllEWJf1ll 
qnmm fl:ipllwumfltiwllfl, hwpwpl:ipwt,wll funllwqntpJWLI l:iL o'ltt zwpdllwll wpwqmPJwll 

priLJlWlllpl:iLflllnplfwlJtp[! 
Urumuwt, 1.t. 

01111 hwnwp.tnwi.Jwu 01111 2wrctuwu 
011fl £0/lUWUUlflrSwltQ 

011t1 £l:ipuwulllf"ttiwun. LI2U1wf.Jwu 
U2tuWl11Wl.JEf"t ljwpq[! cc f\lnllwt.J.nL~JOLUQ, wnwqnt~Jntl.tQ, 

W2f\IWU1WUll:iflfl9 11nlflU, 
%01. Wl.ltt Lilt! n1. wtJ.I:iL "C 

~tral:iL 19-23 75 0.2 15-26 
Vtwll\.J bwunmraJwli 11-w 17-23 75 0.3 18-24 
Vjl_ibll owlJ_[l_ntl!I_Wll ~~~~ 15-21 75 0.4 13-24 

OwlJ_[l_lll 13-19 75 0.5 12-19 

~wuwrcttJ~ GL Wlli1JnLl1WlJ.I:lU1 hwuwrctbQWjjllJ 2b!lUWULntH5wlljl nf1n2UWU tiL W2tuWlliWUEf1 
ol1b!lbLnqawpwllw4wlJ UIWJLfwul.Jbf1jl q.uwhwllil.fwll hwuwr uwhlfwl.JL.J.wo till uwpl}nL 4mf:Pnrnm.uJjllJ 
l4WflWUbmptipQ V, t, q>, plJw~wlJ UjWJLfwulJbflmu, 

~wl.Jq.uLnp L.J.ptiw~mLI 
W) V=O Lffl{ t=18°C q>=50% 
p) V=2 u!L.J. t=26°C q>=40% 

Owl.Jp :Pf1q. w2tuw- w) V=O u!L{ t=14°C _<jJ_=SO% 
mwl.Jef1 dwlfwl.Jw~ p} V=2 lf/LI. t=26°C t:p=40% 
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' c:n 
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c. ..., ... a 
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=>.::> p 
_l 

-

1.2. 0'\ntll \o{uUUUI.iUr Q.U2brj-. tn( Q.nLONit'lubrf' 
'I'IUrntuUI.fntraauu euvUI.f'"' nrnontllc 

1.2.1. U2fuWll1wlte~ ltU1Wli1W~I! 

nLUnlllUWU~fll:iL OllnLU UlWflnLUWl.jLJ.nrt Lj_l.Jwuwl.jwn qwqbf\~ bL 
qnlnfl2/1Ubfl~ ewl.Jwl.j/1 nnn2t1wu L!branl'].l.Jbfl[l: 
UnLtnnl:iL ntct-2 qwqwl.JwL/'lQWLnnrmLt l{uwuwl.jwn qwqbn/1 tn 
qnLnf\2/'lUbf\/1 PWf1W'lf1nqajwl.J nnn2LI'W1J ul:iran'l[F 

1.2.2. CltqhwltnLpflpnLJ[iltlip 

OI'J.WJJ'tll liJ't£wt.twln/'l hl:iLnwqnLnt!wlJ hwuwn 4/'lnwnnu.r till 
q.wqwl.Jwt/'lQwLnnfl ~ntltnl'\ hwlllmlj uwflel:in' nfQ.-2, Y.S-2, ctlv-4 tit 
WJLU, nnnugpg wL!I:ilJWLnWflW~HJ.WOQ mQ.-2 q.wqWliWL/'lQWUlnfllJ t: 

ntct-2 ntlJ~lj_l:if\UWL Q.WQWUWL/1QWLnnJ1[! (tWlPUWU 152LnnLI'C}jnLU[l' 
10%, hW24.WO JnLflW2WUfjnLf1 UWU'l11.W4/1 tlbfl~l.J uwhliWlJ/'lg) 
ownwJmLI t Wf1LnW'lflW~w1J 2t'1Jel:if1mli 011/'l LII:i2 UIWflnL1Jw4L[wo 
L[uwuw4wn tuwnumrll'll.JI:ifl/1 ewuwljwl.jwl.J nfln2llw1J, J"tlltl.4tiu l.Jwbt 
qwqbfl/'l hnUj2J't Ull:ii'\Q nnn2btnL hWUWfl: nfct-2 QWQWUWLJ'tqWLnnflp 
oqlJnLJC)JWUP, huwnwl[nn t nnn2bt OI'J.nLU UlWflnLUWljl[wo 14 LnWflpbfl 
qwqbfl/1 l:it qntnn2~1JI:in/'l wnljwJmraJmlln. llflWl.Jg~g l:il.J' ooup.w£nw
o~un, wqnLn/'l oeu/1110. tiL l:in4oeu/11'J.U, eLnfln, pl:il.Jq/'l'LIJ't q.ntnn2J'tlll:inn. 
wgtitn~tblJo_, LnntmnLQ, tra/'lLWJj"tl.J bi'C}bf1Q, wotuwolJp ogu~I'J.Q, 
Mllp.WJ/'lU wlJh/'lllflP'l[l, wgt'LnnlJo_, p.bl.JqnLQ gu~Lnl[l t'L l.Jwl[ra/1 
wotuW2flWOJ'tl.Jlll:iflD. (tmuw~nnnl'l 4brmu~1J tit WJLlJ): ntct-2 Ln~l4~ 
q_wqwllwt/'lqwLnnfl/1 w2tuwtnwueo. h/'lL!l.JL[wo t OI'J.WhwLlwe hwnuw
nwuenLt J'tlli'J.J't4WLnnflWJ/'ll.J tunrtnLJ.wlj/'l llb2 Lj_uwuwljwf1 qwql:inmt 
L[wnw44wo ol'].l.J wugl.jwgl.Jt"Lm uljqpmuen Ltnw: 1"-llllJ't4wLnnf1wJ~lJ 
tunqmj_wl.jmLI brtwb l.f'1n2~1J L[lJwuwljwn 'LIJmrabflp wql)l:igmraJwlJ LnW4 
qmltwlf'lntuLlmll t: UlJwtJ'tqJ't uurawfl4Llnll qwqp tuLnm,aJmun Ol)ntll 
hwLII:iLI'wlllwljwl.J t /'lll'lJ't~WUlnflmll qml.Jwlf'lntuLtwo UJWU l:if14WflnL
raJwun l:iL tWI.f'lll.mli t L!q/LI -n4. WULnj"tt5w1Jwl{nnt.two UWU'lll.W4mt: 

mct-2 QWQWUWLJ'tqwlllnfl[! lllj. 1.5 P,WI'lljWgWO t O!lWhWL{WE 
hwnuwnwueng (1) hflJ'ttutnJ'tg, twltlnrt uwlli'J.rtW4~9 (5), J'tl.J'l~4w. 
UlnflWJJ'tll tunrtmtw4/19 (3), -1>/'lLLnflnrt Lf'lwllltlm2Lnl.JI:inJ'tg tit -1>NU1fln'1 
ltlwLilj"mL2LnlJI:in/'l m /'ll.JI'l~4wtnnf1wJJ'tlJ tunrtmtwljul:inh l4Wlllf1WULnliwu 
hwuwn wuhnwctl:izLn Ul/'lLnntJel.lbflJ't hwl[wewbmpg: 

Ol'].whwtlwe hWJ1UWf1wlleJ't hpL!l.Jwljwl.J UWU[! p.wctwlj/1 lJbflUnLU 
quL.Lfwl.Jwl.jnl[ ubrtut.two nl:iLn~lJI:i uJ'tt.:Pnl.Jll t: ~UUlWlJWlj[! ownwJmLI' t 
u/'lt.:Pnll/'lll oq.L[wo Lt/'lowljmu UlWhl:iLm hwuwn: 

r.nwup (1) ltlw4 LiwunLLI Lntil'lwL[nnt.two t t'pl.jnL 49W2ntflrat'nml 
l"ltltnpl.JI:i UPL.:Pnl.J[! (2) In pwctwl.j[l, nnl1 UU£ t qLnlJtlnLLI QUUlWUWl.jQ (3): 
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U~t~n\.1~\J 4n2\IlnLf1JnLU l11WLOL tiL hWUl11Wl1lnL\.I bw4wt ul1lb'l1btrLnL 
hwuwn ul:inu~ tfle4wb' uwumll 'ln4wb t wpqbLW4WJtl\.l 01111 {4): 

U~t~nliQ ul:illlll:itm dwllwl.lw4 hntltflll (6) nLI111nLf'aJnLll \Jlwtn• 
hWUW['l, Lll:iflfl\.1 4WlflWfltlltl (9) l.j,pw llll:ir'tWI'J.f1LlWO t WUZW['ld l.j,nw\.IQ 
(7): 

Clllmgbptlll (11) llbpuh 4nlllltlg hwqgl{mll t nblllflllb t1Jnl1nLlw4 
(12}, npfl liJmu OWJntl lll:i['le~u 4gwzmnram.!. llj'lwllnLLf t uflt~nlltl 
lll:i['lEflll UlW['lWOgj'l\.1: 

U\.lwtnqfl dwllwl.lw4 t1Jnllm.!.w4f1 wqwU'l owmnu (10} llflwgl.j,mll t 
f1llllf14wllln['lwJf1l.J t1Jnl1nl{w4n l:iL wuhpwdl:izlllmtaJwll lll:ii.LIEntli' 
~PLLnflnll lf1wlllf1nL2Ln[!: "'l.Jili14WLnnpwmu tun11.nl{w4m.1. hl:il1lwqnllll{nl1 
ol'll'l ul:ipoomuo 4wLnwpl.j,nLI1 t uwtuonne' hpflfnl{ uflt~nupll ul:i'1.11l:itnL9 
hl:iLnn: =\['lflttl QLful14tl l11W4, 6n11t1 l.Jj1ulllf1 l{pw, U2LlWO t WUWLtlQP 
ctwllwl.Jw4 ool{n11 ol)tl bwl.!.wur ~nl'ltn QLwl.Jw6l:iL 11w41:inl:itmJraf1 l.j,pw 
4wl.J l:in4m tflnut14l.Jl:i['l (15): (l)nuj141JI:ip[! bwnwJmli l:i\J 4wnwllhth (8) 
oql.JnL['aJWUP 66L[n'1. OI'J.P owl[WLQ wupwqpl:iLnL hwllwp: Unl.j,w41.Jl:iptl 
l{nw tflnup41.Jtinf1 hl:inwL[nnmraJml..lll Ql.Jl1lpL[wb t wJl..ILl!liu, np hnhm lltl 
tflnuf14f19 li'Jntun Ulti'l.wtflntul:itflu uflt~nuo hwL[wen hblllwqnl1lllwl.J 
hwuwp wllhpwcttizLn ewllw4f1 011: 

ll~- 1.5. ntQ.-2 ~~~~lll~ mll~l.(bpuwL qwqwllwwqwumpn 
1·0f1Whwl.[we uwne. 2-6ni'J., 3-~lJfltl4wLnnflWJplJ tuni'J.nl.[w4, 4-4LWU~t 

t.flnznl.[ tuni'J.nl.[wlj, 5-uwl.Jf11'J.W4, 6-tunrtm.l,w41JI:ipp hwuwp UlWLnJwlJ, 7-
UlPLnnLJ(2Ulif1f1 flWf'IUUWU hwuwp UjWLnJWU, 8-f11Jflf14wLnn('lwjfll.J t.f1nzmJ. 
upl.j,wljlJI:if'l, 9·4twl.Jtlt 4'1n2nll uf14W41JI:il't. 10-f1lllll'l4wLnnpwJplJ LtlnznL hwuwn 
Ujwhl:iuLnWJtllJ I').WLnwn4 unl.[w4. 11-4twl.Jnrt Lt1n2nLl un4.w4, 12-6q4,wo OWJf1n4. 
c!awqwn. 13-c!anrt. 14-tupg, 15-Ltlzwul:itu, 16-tuflgp UlWLnf'lwuLnuwl.J hwuwn 
UUnL2, 17·6WqW['I, 18-qlfmnul:i ljwt.f1wflfltnl{ pl!flfll!wLnnl'tWJfllJ tuni'J.n4.w4, 19-
0qLnwqnpc!Jl.[wO l'llllltl4wumnwJI'll.J tun11n4.w4, 20. 21:inuwtwltl: 

20 

\..~. 1.6. Ollwhwl.(we hwpwllwpwlle 
1-~(lWU, 2-utJto1lnll, 3-qUUjWUW~. 4-W(1QI:iLW4tl! OI'J., 5-Wrl:l(W4 l:if'l4nL 

Lt~nuf141.Jlipm.[, 6-hf'lflf, 7-L.[nwl.J, 8-4wnwl.J~f, 9-4wt.f1wf1tlf, 10-nbLntll.Jli 
tuni'J.nl.[wlj, 11-zLnmgl:ip, 12-nl:iLnfllJI:i tunlJ.nl.[wlj: 

\..~. 1. 7. "'~:b U1DLIJ1fiUIWU1~bpQ 
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u~. 1.8. :b~LlllllnrtlflwlllflmzUl[] 

1-lflwLILtlm2t.n, 2-tugwl.J, 3-pwLipw~JW tuomo, 4-f!tnnwJ~ll 4wtg~nuJ, 5-
.:pnu,:PnnwJ~u wuh~lll1~11h tiL 4Ltwng WJhll wLtwqh tu wnumr11. 6-4bm 

uwt.nr~mLI, 7-etnnwgl(wo 4WL9hmLI, 8-nbt.nt"ll.Jb Jugwu: 

Owt.tm11 uwlJflrtW41l U1b'1.WrJ.t1LlnuJ t "1r>.:D l!lnL'-f1h tlb2 (l!ll::iu tJ~. 1.7). 
UwlJil'1.W4D. wulil~tiwuwLtnnt.two t LfqJU3-n4, wllwt~qp dwuwllw4 
hf111t~ qll·un411 ll.nw gnLJg LnfH-!wo bbLj_wo Ol)j"l owLj_wl[! Ulbli1J2 t 
hLUUWlljWl!lLUUtuwlJj1 UWlHlrtW4j1 gmg1Jm\Jj2j11J: r>llflp4Wlllnf1[! 92LfLf 
t:in4wnnL~JwLlp. wUlw4b: lvn'lnll.w4 t, nn~ ul::inenu li1!1WLlwqpoo. 2,5-
2,6Lltl t: U.JlJ LQL(wo t hwliwU.jwlilwutuwll l"llllll14wlilnf1wJhll Lj"lnzm[: 
lunrtnl(w4j1 bJ14m bwJnl:ino. l.J1w4l{mu till p.wLipw4ti tuomomt 
(lilLUUlljnlml(): lvnl1.nl.{Wll[! hbf1lii::ililt"t4wglJbtm hLUUWf1 U!1W 0Wjf1bf1Q 
tugwlll[mli bll: ¢nn6h dwuwllw4 WJfl tugwlJllbJlD. hwlu{mtl blJ: 

.:h~Llllf1nl1. lf"iwlii.flmzlilu hntiuj"lg ul::in4wJwgumu t 10Lfu Lnflwliw
qom.[ OWJnbflD. UG11.WQl{WO LUU.jW4JW tunrtnl{w4 (U4. 1.8), nnn l9LlWb t 
hwL!wlljwlilwutu wtJ 4 LWlJn 11 Ljrnzn Lj_: Y.l::in£11llu bwnwJmLl t 
hl::ili1Wj2[1j2f1nrt qwqj1 j2WUW411 nnnzliLUUQ tl.Jwuq.wJ1nl1. tuwnl.JnLflr)h 
4LW1JL1w1J hwuwn: 

vwtuewu wllwthq 4wl!lwf1bLlJ wuhnwdtizlll t uLnmql:iL o11whwl{we 
hWf1UW!1WUj2j1 hl:i[1Lfl:ililj14nL~jnLU[!: '1-nw hwtlWfl hppfp oqlmL~jWllp. 
UbllUGl uflt.'pnllo. LfhlltbL, l{l:iflplJ i.flnuj"lll[l hwul.Jp 400LfL bwl[wth l.Jj1zt"J 
Llnw tiL LUJfl. fl.hnemu wLf11tiQlll:it: n.l:illl!'ll.Jti tun'lnLlw4n bwttiL tiL ul:ii1Lfi1L 
Ul::i11.lll1tnt.{: ,tmwglJI:iL 4wnw1Jj1t[! bL u4qpuw4wl.J oqmlfpg hl:il!ln p.wg 
~n11.lltiL: t:itab 10 nnlljl:ip [!U~Wgj2nLli hi111Hl llzwltw4wLh 2Wf1dmli th 
4LUli1Wf1nLU, WU.jW 4W/"ll:iLj1 t hwlinql{l:iL, nn O!lWhwl{LUj2Q hl:inlfl:illlp4 t: 
Vb4 zl:iltgjlg UJnLU(! tnl:ii1.Wi.f1ntubLhU wllhnwdl:izlll t plJI)j14LUlilnf1WJhlt 
tun'lnl{W4D. ~nll.UI:il LfhlJtl:iL QlH).mltp lill{JWL zbltj2j1 2ti!1liWUl!lj16wlJ[! tiL 
lin Jl lip WJU 4Wlll WJll:il Lj"lnf16[!: 

JQ.wqtiJlp m qntnf1zj1lJbf1t"J PWI1WI'J.I1nL~JnLUQ i.f1nj2f1 Lt"Jlll:itm r)tiu.jj2mll 
qmuwl[nrn!n'l. uJmun 4mubl.Jw 2-3Lfu tip4wrmt~Jmll (uwlli111W4t"J 
wnw2nu pwctwl.Jumltepg Lf1ngp t): ~l:illlwqn lilL[n'l. orJ.l.l hl.lflr 4w
tnnJ1WJtlu tun11.nll.w4nll. hw£ni11'J.WPWf1 l.ft"Jlltl:iL 5 wlJqwli bbl:igL[mu t: 
ewup nn t1llllh4wtnn(1WJt11J Lj"lnzm qm1Jwi.f1ntul[wb UjWu 
tip4wrm~Jmllo. Lfbowumu t bblJ.n'l. Oflp bwll.wtnu hwlll:iLiwlilw4wu, 
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llll.t.IW ~nw4wll tu l!lnL~JWll Llb6mraJmliQ hwll,wuwp 4L~liQ_ uwl.lrJ.'1.W4n4 
nrnzll,wO bfl4WflnL~JnLUQ P,WdWlJWO OOnLLllJbfl~ tall,~ l!JlW: ---~bl!lwqnl!ll[nl'l. Ofl~ bOLlwu nbct~Ll~ gmgwu~zllbflll 

Uruntuw4 1 .6. 

~ <;I 
~5-:8" 9 ~ 

3 oc3" 3 ":I C' "§ 2. ~~ -;:t .c ~l"l~t~ ol.lrawge~ 
lJllwL~qn o\.Jrawn44.nl'\ 3 3~ .§.-e,~ 

.0 lntLnqnLpJnL\.1[! 11~\.Jtln ~a. qwq (qnLnf\2~) ~ 
::I ""a- ~~"§ 
~":I 4wnw1Jlltu:J, 4.P4- 0'.;!~ .E.~ 0 ":I 3 3 3 C' -5- 5'::1"::1 "3.c c 
3 ~8.g s~i :g 

p 0 "i'. 
300 0-30 1-50" 2-40" 5 8 Oollp.w4w\.J wuhMI'lM 60 0-200 wiJ\J~wn~wJilll 3 

tranLwm\.1 t~~r (bratr) 400 0-3000 6·45 7-15 10 15 

0-1400 3-10 3-50 5 
24 Ugl:illl~Lt\.1 265 

0-6000 w4l.lrawfltaWJ~ll 3 

0-120 3-20 4-40 B 
Uof\Jwbtr~ 02UPil 220 18 

0-400 w4\.JrawflrawJ!1ll 5 

300 0·30 2-20 3-20 5 
20 oollp.wfnwo~\.1 

30 0-300 w4\.JrawnrawJ~l.l 3 

250 0-15 4-45 5-30 7 
2Lnl'\ 24 

100 0-80 0-20 0-25 4 

250 0-30 2-0 2-40 4 
ULlnlJ~w4 B 

30 0-300 w4\.Jrawf'lpwJ111J 2 

325 0-50 4-20 5-20 7 
Uqmn~ oeutlll 16 

150 0-200 1-20 2-10 5 

300 0-1000 3-20 3-50 7 
~tliqtJ\.1 24 

60 0-5000 w41Jrawf1PWJ!11J 4 

350 0-200 4-15 4-50 7 
~tlJqnL 14 

100 0-1000 0-20 0-23 4 

Ugtllm\.1 300 0-2000 3-00 4-00 7 10 

t.. Wll@b LU l)f1J LU bllli 300 0-100 3-20 3-50 7 24 
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r.ul').p\.twll1npwmu ~.Pnzm l:iL ~htll1Pnl1.1.f1wu~tJm2ll1utpp 
p\JnqawqpbpQ 

U.nJnLUWU 1. 7. 
Ullwthqhg 

UlJW[jlqp l:ilJ- hbum .:bhLL11f1n11.l/1wtiLflnL2Ll1nL{ U\.Jwt!"lqtJ dwuw-
rawpl.jlj_nq qw q ptn)!"l~wl11n[1WJ \.Jw~ tuw1Jqwrn11 

(qntnrzh) p\.J Lflnzm tnwut.tnfl tuumumnllul:ipQ tuwn\.Jntpl)tJbrt 
qmt\.Jn 

1 2 3 4 
OOlip.wEf1WOpl.J, wli!"lw4, 

OOtlpwJhll UUjpLnW4 Wqmn!"l bpl.jOJ;!Upl), ObL.fp.W· 
w\Jhh'111P'I Jt"ll.J rarat.ltl uznLz, fflWJilll 

qntnn21ll.Jl:ip ' 

traPLWJt"lli bral:irt Ltwliwt onqwuwl.jw\.J raramlll:ip, 
.1il:ilint 

ObtiP,WEf1WOplJ,.'pnu~nf1w-
Pwg JPU 2PWbplJ, untl14w· 

Ug l:imptbl.i f'!WflfUWqnLj\.i Ll1WJ!"lll 2f1WOj1\.J, wgl:imntJ, ' 

WUjlWI.j, ff1Wjjl\J qn[np-
ihul:in: 

uotuwoup 'lwptl.iwqm)l.J VblllWI1.P 
0!1Uh11 !!_ wpp.nl.Jwl11l.i t;n 

OblfpWf[lUJbjll.J Ugl:illlhtl:il..l, tral1tl:ill, pl:it.s-
Vbpl.jWUjU1WU, 

l2tnn 
'lwrtl.JwqmJl.J qpl.s, pl:il.sqnl l;;t.\.Jnw hwtn· ppm!. JOf'l, Of!UPI)W· 

qbl.ll.Jl:ii1Q, UL4P11tnUbf1, 
g1.Jn11.llb11, 

wgtannl.J, !2LOfl, bblipp Qtnnwuhll 

uunl.Jpwl.j Ltw~nLJI!l 
lfl"lW9nLf3JnLU\Jb['1, lli"lWE- (c}raml.rl:if'lh 

tnrtrawu, wqm.nr oeu!"lrl, qntnrzhubn. 

Mtlpwfpwbpl.J: h_hu_el:in, wtihl.sllbn 
~W[nqbl.ll.lbf1 (EL"Il, 

L.lqnlll!"l ogupf'l YWf1li!"ll1 ppm!, Jnl'l) oqn!J 
1 0-hg wltl:itlt 

Pbuqru Pwg UpnlfwLl1p4 
flUJ[lfUWQnLIU wotuwvnwohl.illtifl .. 

Pbuqm Pw~WUWJ Snwth\.J qntnn2hllbn UOf\JW£flWOhl.il.Jbn 
ewgwtuw~rat.tn.wqwrarat.tn 4bll1nl.il.Jl:if1, 
wl.shl"lllf1PIII"l qntnf1zl1libp, ewgwtuwrarat.tlt 

Ugt;um\J ')l:il'\lll.i bral:i l.Jpwl.Jg ewl.Jwl.jo !l"l wl.Jhi111f1hll. 
qbpwqw\Jgnui 10 w\Jqwu J2[npWff1WOpl.J, 

WUI:ith UWhUWUWlh\Jilg Rwgwfiiwraram 

"Lwt.trah Pwg S:rh qntnrzhl.Jtp, wpnuw· 

WOj'uWf[lWOjll.l lfWfltUWqnq\J l!1jll.j W2tuW2f1W0!1lJ\Jb[l 
(pbl.JqnJ. PUhtnJl: 
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1.2.3. U2fuWU1Wl.IRI1 ~WlnWJ1liWl.l\tWJ1CID 

1b'U1wqnll1l{nl1. qwqj'l npnzuwu hwuwp twpnpwlill1!19 uU1wliwt 
hWUWl.LlWlilWUtuWli tun11.nl{W~, ~!1Lll1!10Tt J.tlwul.f1nL2U1, hf'l!11 l:iL 
l{WJf'l4JWUWtWI.f1: 

t:Jtlititnt.l wliwtrql'll.LlLUJLfwulitip!'lg' Qlill1f'lt'L oot.tn11 OllP bwl{wlQ, nnp 
hwliwp ht:il/1 gwzl:it l.jwnwl.J!'l!Q. tiL h£1PH!. ulllglitit ll,nwuj'l lii:i2; WJli~l::iU, 
0£1 l.jwnwlihitl uwh!'l hf'l!'lih Wllll,W\.tOLU, np!'l 4,['1W uzll,wO t: 004,0'1. Or).j'l 

ow~.twur 
Lfwul.lwll,nl'l fll:i~emu nrmzbt wotuwblip O£!UPilh' CO-p, 

l.jnugti\JU1pwgpwu hl:ill1wqnll14nl'\ or).mLf: U.Jil lll.4wll1w4nt.l hppm 
ll1l:i'1WilPbt 60llt pwctwuumuet'l llnw: Qt:mel1 6uznLLfn4 ubl'\libt h!1!1tt'l 
qttut14tlll WJllewu, Lf!1lltl::iL ljwnwurtl1 OWJf1Q hwunu41Jt'l hf'll'ltl't l{hpt'll..i 
Lj"lnul't41'tlc .:t>peutit uj'lt~nl.JQ ul:iql.fwb t.l.j16wl.jnu.I: 

U.llwtl'tqpg wnw2 hl:iU1wqm.m.tn'1 Ollnt.l. t..l'1twhwptit Lj'lwLflt'lmzU1D.: 
U.Jil l.Jl.4Wll1W4nt.l nl:ill1pl.Jb tunl'l.nt.lw4j'll.J wl.Jgl.jwgl.JtiL t.l'lwLft.l'lnL2U11'1 WJU 
P,W!1W4 OWJ('l[!, npU1bl'l. L9tlWO t LfwllnL2w4wqnLJl..i 2bf1U1nt.l. gpnliwJI'Il.l 
wllhhllfll'lllnt.l lf2w44,wb unti14WU1Q: 

~wl..itn LLIWt.nJwl.ll'l hwu1.11 OWJfih tugwun l::iL Lfll1gllbt lf1npllwp4t.l.nl'\ 
or).WJt'll..i li!12Wll.WJPnLLf (ltJnnllwr4ll.n'1 ofll1 p.wtnl.Jmu}: LT11 btineml. 
Util'l.libt h!1!1tl1 Qttu!14D., j'lul.j lljmunt.l.' hl:ilil ewzl:it l.jwnwl.JI'lto.. bpp hf\htl.J 
uljumu t zwpch.l.tit. ljwnwlll'lm pwg ranrtllbt: U.jf'). ctwLfwllw4 
lflwulf1mzt.nmt bOLlnLU t Of').[!, WJUplJglJ' U1l:il'\.h t OLUI:il.iml.f lflWUlPnL2ll111 
l'fWllf'J.WI'l. Lj'ltwhwpmu: Lfnt.n 1,5 rml.Lll::i wuglJI:itnLg hbll1n, bpp 
ljwnwu!'lm ulflllmu t hrhtl1 wnl{w411 ul::ipg!'l\J Lj'lnur4o.. tullmli t 
2flt'tJljng: ').w U2LUUW\.tOLIJ t, hpj'lt_j'l 2W!10nLUQ Jl.WI'lWI'll:it t: ').pw\Jj'lg 
hbllln hwlll::iL Lj'lwli~tJmzU1Q: 1wlll:it !1lll'll14wliin!1wJj'lll tun'1.nt.l.w4n 
h!:ipl.fl:ililj14wgl.m11. tugwun: 2qmzwllwt. nn htplil:iU1j'l\.twgl.lnl'\ UJOLfant.l. 
ttugwlll:it tunll.n4.w4n: Ulflmql:it ~tJnzm tull1mraJnLliQ 11lll'li14WU1n[1LUJI1l.l 
tun'lm.tw4mLf: ').nw hwuwn 6n11.nt.l hwpl{wbl:it l.Jpw I.LIWU1j'll.J: l:iral:i 
lf1nzm UJWll l:iL tu6m611 (U1wli~nl.Jj'l) Lfhl?tiL tmuwuge t qnJwumu, 
w1.4w lln11.nl{ hpl:iL tuomon (ll1wlli.Linuo.) t1L l{l:ipwglll:it tmuwugen: 

Ul:irtllbt ul'lt~nl.JQ WJUEWU, ewlll'l fll:irl 4wnwl.ll1tl1 OWJ11[! !P 
hwliwLl!Wll1WUtuwlltiL hfll'lt.P wmtw411 l{l::iphl.J t.Pnup411\J: Ollwhwl{we 
hwpuwpwlleh nblilhl..il:i tunrtmtw4n Lfpwgl.Jl:it 11llf'J.h4Wll1npwJ!'ll.J 
tun'lnl{wl.jj'l gwl.Jljwgwo OW)fl~l.J: r'llr).~ljWU1nf1WJPU tunrtnl{w411 UJnLU 
OWJI1Q lii'!wg\JI::iL (nbU1plll::i tunl'l.ntlw4~ lflne(1 ~U1nf1p l111l?ngn4,) 
L!lwLft.l1m2lilP OwJf'lj'll.J: 

Lfl'l btngnll. Ul:ii'\UI:iL hfll'l!t'l qttuh4hll, UJOLU M:mem.t hl:il./1 ewzl:iL 
l.jWrlWUPiO: b"f1p h!1ht\J Ul.jUnllJ t 2W(10l{l::iL, pwg ran11.lJI:it ljwnwlJI'!H! l:iL 
Ll'~wg1JI:iL l.j,WJ('l\.tl:illWfWltJD: U.Jil ctunJwl.Jwl.j hbU1wqnll1l[nrt Ol'lQ bOijnuJ t 
Lj"lwLit.l'lnL2ll1nL{ l:iL wl.Jg\Jml.f 11\JI'li14Wllln!1WJPU j'Unrtnl{w~nij: b!'lP 
ljwnwlll'l!l'l OWJ£10 Ql.J~umtl t hl1htl1 wnl[wljj1\JI:ipepl..i Lj1nul14n. tuL{mu t 
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zntultng: 2211L bblfwl..t l'].l:ilLU~nu.r, li~lltl::iL Ltwnwlll1tP zntu4ngo, hfll'ltl'l 
Ql..trawg,ep lfll:ilnrtnLfa)nLUQ U1WU1Wllltm11 t 3'20"-pg lfl11..ttl::iL 4'40": 

tiral:i hnl1m ttzl{wo dwlfwl..twlfj1 uwhliwl.Jlll:iflnLlf tl'l zptulfmu, 
uzwllwLtmlf t j1l.JI').j14Wl11nflWjj11J tunl'\nl{w4n ISI'l2U1 tl'l LQWl{np4wb, tiL 
wl.Jwtnqn utuwL t: 60lfL bwllwtl'l lll:iUI.emu hPJl!ll 211tu4ngo lfll::irtl'l t 
mlJI:ilJnLu w4llrawrrannl::ilt 

Cntu4ngj1g hl::ilfln hpJltl'l zwpdmlln flWI').W('lnLU t, nu4 Uj'lt~ntmu.I 
Lfl.JwgnpflW)pU l{w4mnulj1 zlln[1hj1lt Olll'l OOnL\JQ zwnml.lw44.nLI.I t: 60liL 
OWllWLil l').l:il.i.j{!nLU hl::iU1wqnU1Ltnrt OflP oouwll QUI').hWUnLfl 
U1l::iLnrtntraJnLUQ 4Wqlimll t 5 pnUjl::i, 22011t OW4WLI1 fll:il.lj{!nLlf' 8 nnUjl:i 
(Lfl'llltl:il hnl'lt11 2Ptu4ngo In zntu4ngpg hbllln): 

Uotuwbl.Jj'l o.eunll ll!Wf1mllw4nrt hbU1wqnlfl4.n'l. OlliJ. j1l.JI').p· 
4WU1n[lWjj11.1 tunqm{wl.fmt OOI::itm l').l:i1.4I!nLlf !1lll').pl.fWU1npwjplJ t.flnzm 
ll,pw, ol').p unu.n.er Ltnrtlif'lg, wnw2w'llmu t zwpd4,nrt flWfltllwqnLJll 
Of'\Wlf: 

co-n 4nllgtill1pwgj1wll qlf11.mu.r tl.J twt.tmrt uwl.ll').flw4nlt' 
U1l:i'l.WI').I'll:itnll. l'llllli14WU1n[1Wjpll t.flnzm UJWU ul:in.el1'll OWJ[lQ tWIPnrt 
uwlJflf'\Wltl'l q[lnJw4wl..t pwdwllum'll.el'll.l (1.!4. 1. 7): Uwl.JI').I1.W411 WJl..t 
fal"ll(Q, nnQ hWUWUIWU1WUtuW'llntu t qml.Jwl.f.nnl{WO Olll1 l{l:ippl..t 
uwhu'wllj11J, gmJg 4l1lw: C0-11 tulilmraJml.JQ Llqllf-nll,: 

Ullwtl'lq'll w'llhpwctt:izlil t ul.ful:it 60111 hl::il.l1wqnU1l{nfl OllQ 'lll:ipMI::itnLt: 
t:i,at 4'11JU1pltnfl tull1mraJml.lo 120uq/lJ3-pg ~Pn.er t, wuhpwctl::izU1 t 
ul:ipbbl:it 2201..11 ol').: =1w4wnw4 lll:iUI.emu 220ll't Ollll utnoouw'll l)l:il.ll.enli.I 
qml.iwl{nn OI)Q 4wnn'l t tunrtnl{w4n9 <qantl:il» l:iL U'llwt w'llll4wl1ll:itl'l. 
nnl1 hl:ilfll:iLWll,emt. {lJWjWO C0-11 lll:i'b P.Wf'\WI)J1nLraJWUQ, WJll 4wnnrt t 
thWjlil'll wpl:ipLf.l:it: 

<l>nnlll1g hl:i1..11n ~Pwll~Pmz~.n'll w'li2Wlllmlf l:il.l 111..t'll14wlilnf1wJ/"lll 
tunrtnll.w4119 l::iL w1..tlfi12WUII:iu tugwl.lmll: C0-11 P.Wf'\WI').flnLfaJWll qqWLI'l 
t.fln~PntuntraJwll l)l:ilJ.I.emu, wuhnwctl:izlll t ~l'lLlilflnrt 4"!w114'1nt2l11Q 
4'lntutt UjWhl::iUlllWJI1l.lm{ 4W11 'llnp UjWlilf1WUU1l{wbnl{: 

Cl>nf16p U1llJWLUI::ip'll WlltLil 6j1zU1 UU1WUWLnL hWUWf1, Wllhf1Wd'bzU1 t 
4'1np6Q 4fl4l.ll:ir oral:i 4"!n4'mtumraJml.ln t1..ttl11..t t, 4wnt:it11 t pwl{wpwnlll::it 
2-3 4n4um~Jwup: 

VJnLU 4'llwuwlfwn q.wqt:;pp tiL q.ntnnzl1l.ll:i[1p nrnzllw'll hwuwn 
oq.lilltl:it wrumuw4lil:ip1.61:iL 1.7-pg: 

1~U1wqnl1ll{nrt ol)nu/ 4\Jwuwl.fwn 'liJmral::ip~ npnzmung htll1n 
wuhpwctl:izU1 t. 
- 1..t2~L Wf'lU1Wilf1nL~JnLl.mLI1 L{'llwuw4wn q.wqbp~ m q.ntnnz~ul:in~ 
WrlW2W9UWU L4Wl116Wnlil::i[1[! l:iL WllP.JnLf1UI:if'lQ l::iL Uf1Wllg Wqflb· 
gmraJmlJQ uwnllm ll.nw. 
• p.bJ1I:iL l{uwuw4wn q.wql:irtl m qntnf12~'llbnl'l uwhllwllulJilu 
tanLJLWU1flb'l~ ,ewl.Jw~mraJnLUQ {4·5 wllllwl..t hwliWf1), 
- hl:iU1wqnlflliw'll Wfli').JnL'll,eul:intJ. qtlfll:il1.bl wrumuw4 1.8-mu: 
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'-lbNnLOI::iL unw U1l{JWLUbfl[! hL wl.JbL bqpwljwgnLtcJJnLU L[l.Jwuwljwp 
l..tJnqab!l~ t.l,lflwliqwt.l.nnmra-Jwll 4,bpwpl::if1JWt: 

=11:ilflwqnlfluwl..t wrrtJmlleubpQ p.bf"lbL wrunLuw4 1.8-nui: 

Urumuwli 1.8 
I'-1.JI)~4W LnOflWJ ~l.J 

~ c:.J 
-3 

c.J..c:. ~ tl1n2nt qnLJUO .:l. 3 -3 c-- .t=.3 .:l""..c:.c::: c::: 
Yca -::r~ t:n..c:. 3"l l5' ~~ IE 
c.o~ .0 • 30l _, 
~5 ... .o9 

S3"1::J 
C:::.c:::.r:::.-'ct c::: 

~ ... c::: -::7'3 3 lJ 5 .§.'":l I!!. 
3c:::.::J c:::-::r ::J c:::.cr ~'32,33 c::: 
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1.3. UI'SU'li"U\tUl, G~l,ntrct50t'l.vbi'OMJ O'l~ l1b9 $nGOt 
,..urnn...u'-lntraauv nrncmuc 
1.3.1. U2tuWIIIWll&~ liUIWUJWifQ 

Owl.Jnr&wl.JwL oqt.nwqnflbqnq uwnetl'ln 4wnnLg4,woepl.l tiL 
w.ztuwlilwllel'l ultqp.muenu: 
Owllnr&wl.JwL uw1J!'lU1UJflw4w1J unnuwubnl'lll {wrunLuwl! 1.1 O): 
nnnzl::iL 01)0 l.fl:i2lf'tnznL IJ.IW['InLUW4nLja)nLl.IQ 421'lWJI'll.l lii:i,anl)nL[: 
Ut.nwgl[wb lflnp6llw4w1J tL hwzl[wf'l4WJI11J lliLI.JWLlll:ipQ 
ctl'lwllgl:iL hwzl(l:illiLI.mraJw'll ral:inran4mu (wrunt.uwlt 1.9): 

- ~wlibllwt.nl:it lflnp6n4, UlilWgl.{won l.Jnflt.Iwubpfl hbLn l:iL 
q\JwhWUlbL WfllliWfl['lnLfiJnLl.JnLU Ol)l'!lflnznU'IqWOOLjaJnLUQ: 

1.3.2. Cbl}hwllnLpl)pnLJpllbp 

Uf'lflJmuwp.bnmraJwl..t l:iL qJm.qwt.nl.Jt.nl:iumjaJW\.1 ut2 pwquwran4. 
t.nl:itu1.tnLnqpW4W1.t Uo.jf1ngl:iul.Jb!'lh QllfctWQEnLii Wl'lW2WUnLU t lf'tnzn, nfl(! 
UW('II)nL zlltwnwl.fwu nLqtlllbl'lnll. wllg1.tbLn4 filletnn. llulllbLnl( uwz4n 
l:iL Ln(lbWfiWI\WUptUbflfl qnw ljwflnl'\ t Wl'lWfWgl.JI:iL qwuwqwlJ 
uwuuwq~lllwlfwll h~l(wlll)mfiJml.Jlll:ip tiL l('llwuqwo,el.Jb!'l: 

<t>nzm wql).l:ignLraJnLll[! 4wtul(wo t llpw ~pq~lfwe~unw4wll 
hwLnl.fmraJmlllJI:iflj'lg, hwlllp~ut:ipp 61:iLj"lg, pmllwl(nnnLjaJWll 
WUlllj"l6w1Jj"lg, O!lPIJI:i2llf1W .QWlJwlfj"lg l:iL WJLU: 

¢1nzj"lll 4wnnT\ t Ll"ll.JI:iL opqw1Jw4w1.t (lf'twJlllll, womtup. U'lnn.:Pn. 
j:lnLUWI.jwlJ l:iL lfl:i\JI'}WUWI.fWlJ OWqt.IwlJ tiL WJLll), WUOflqWl.IWljWU· 
lll:illiWilwltwll (IJ.InT\L4WLnf1, Ll.l'l.l.l6n, janL2J'l), hwuewJj"ll.J (wqwqp, qw2n. 
gbul:illlllfl} bL tuwnn (wuonqwl.Jwl.fwu·hwttewrflll}: 

"'uwwu ubo l:ill l.f'lnzthwLnpljp !WI.flbnn bt. llll:iuwl.jwpwp 4zl1nn 
wj'uewll WJll WflWq 1: UUU'InLU OWUflnLfiJWU mctp zunphpl( b'L \ 
hwljwnwl.jn: <t>nen LntuwlfwllWfl 4znnq Lfwupwhwlllpl.j lflnzfll.l (101141!} 
l:ipljwn ctwuwllwlt 4wnn11 t l.fwf\J~wo uuwt ol)nLt.I: 

liWI'II)nL hwlfw!"l wnw~tL l[Lnwl..tqwqnfl t llwunwhwlllf'l4 1J1n2p1J, 
gwlJp nn WJU 2UfWilWI.jW\J nLI'\I'llll:innq hl:i2lllnLpt)Wt1p. fiWlf'twlJgmtl t 
2'lltwnw4wu nLf'\hlJI:inn: l1towhwlilf14 lflnzllll uta uwuwup llut.nnui t 
ql:in!'lll 2UtWnW4WlJ nLI'\I'llll:iflp tnf16WptWI'\WUfij1 qf1W: 

<t>nznL uwullf14llbfll.J octlll~wo lilJ ttl:i4lllf'IWI.jwll Ll19etn 4flb'tnL 
hwllll.fmraJwlip, pulj Lh9ew4.nnl[w0 lf'tnzm hwlllpltl.JI:iflll w4.t:iLh 
tn4wf1wLnl:iL btl t!llmu ranebnmu, ewu tbqne uwullh41..1tno.. nLuUln WJL 
hwlfwuwn L4WJliw\lul:inl1 l)bL4emu l)f'lwl..le wl(bLfl l{Lnwuqwqnn tu 
Ol'lqwll!lqlfll hwuwn: 
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Culll lfln2bhwllltl~l'l 6bLI'l wnwll.bL 4,lllw'llqwl[nfl tl.l wul1ln,wbta bL 
umfl tqnbn nL1.1l:ignq L!'ln2bhwlilp~utnn (tltil.nwqw~wl.l, W1..4WI.im. 
wqptulill'l b'L WJL'll): 

P.wgl'l nLI'\1'\Wlll'l pwgwuwljw'IJ wql)bgmjaJnL'llpg, lflnznL lfl12ngn4. 
UWfii)OL OflqW'IJI'lqll ~WI'IOI'\ tl.l jaWt.j'lwllgl:iL qwl.lwqw'IJ 
unl!rmonqw'llhqt!lll:in, WJI) jal[mu' wtulllwb~u: 

¢1nzl1ll m'llt'l uwl:iL 4LW'llnf1 hwlllljnLpJnLIJ, wtunueu nnn2 nt 
,anLl.JwLI.nfl tl'm21:ihwllll'l4llb[1, oJltlg law1JtLn4. ,anL'llwl.{np qwqtm, ljwnn11 
l:il.J ll.l:inwbLI.I:iL ,amllwl.{npp: 

b"fllfWflWU'Il:iL wztuwt.nl:iLnt.l lflnzm lif12Wll.WJ110LU, UWfli)U UlliW'llnLii 
t r&nel:int'l tunnupljw4wll ht'lll.wl.u'J.nLfiJnLll' L4'llbLt!nljn1JI1nq: 4wtuLI.wb 
l.f'lnznL wql)bgmjaJWl.l p\mLJJal'l9. 1..41Jtmfnljn1JpnqQ Lf11Jml! 1: lliWfllll:i('l 
U11:iUWlj1Jb'(lp' UtlltJ4nq (wnWfWUOLll t OI)OLU WQWU'I UjW(lnLUWljqWO 
Ll'!nznLg), unLI'l4wlllnq (wnwl!wl.Jmu t utJLI14wlllutnl1 lflnznLg' 
wqpl:iulllnq, U1Wl4nq bL WJLU), W'lllllf1W4nq (wllWfWUnLU 1: wbtufl 
lf1020LQ, WJLnLLf!'ll.Jplf'tn2nLg) t:a WJlU: 

ULfl:i\JWlliW('lWOl[WO[! IlL l[U'Iwl.JqwqnflD hwLfwpqnLI! 1: Utllt'14nq[!: 
U11LI'l9f1mlil1 oeuM'll WQ.I)OLU 1: nt IJI'lWJU fill2bl1fl, WJL l.Jwb'l wllpnf11! 
o['lqwunqun ll.nw' wnw~wgl.lbln4. unLnwlln,awJI'l'll bL ljbl.IU'tflnl.Jwltwl.l 
l.IJWfli)WJPU hwllwljwnql'l ~nLl.Jljgj'lni.lwL tuwuqwpnLUUbl'l: 

¢1nzpl.l ljW('Inf'\ 1: WI'JW2WQ\JI:it UW24P UOL[1 pnnpngntUUb(l 
(fl.bfltl'WLnflLn, tljqtt.Iw bL wJL\1): <t>nzm um.f'l uwull!'lltl.ll:i!'l[! ljwnn'l. till 
wwl:inl'l. UW2ltl1 bL ql:i('lj1U z'lltwnwljwl.J nLq~l.Jbntl L[l.lwuL[wbelltnll 
L4WU1ISWn hWUI)~UWUWL: 

P.wgn llwf'll)nL o['lqwupqlin ll.nw ntl.ll:igwo 4.\Jwuw~wp wql)l:ignL-
jaJnLlltlg. lflnzm Wll4WJnLfctJnLUQ 4,1JWUW4W!1 t: l.JWtiL Ul:igl:iuw\Jbfltl tiL 
littuwunquuonn hwuwp: Cmlll uwzl[nLii tiL zwneflg l).ntnu bu qwtl'lu 
WJI) ul:ituwl.Jtlqt!lll:ifltl 2Wfldqnq UbRI:iUWUWUbi'!Q {hWU'Il.jWUjl:iU zlf'tuw\J 
lliWL! wztuWLnnqlltii'IQ), o.u4\Jml1 t U2W4L[nrt WflUlWI)f'IWUgp nnW4Q, 
Ul:iOWlJnLIJ t tunt.nwllp Ulnl.fnU[!: Cl>nztlll WQ.I)nLU t UWI:iL li/'14nnutul:i· 
llwul:irmq tLI:ilflllf'lnliWJtlll ozql'ltllll UWj'lgwl[n!'lmt!llbnh wztuwt.nwl.Jgp 
ll.f'lw: 

unt.nwl1nw4wl.l lflnznu. WJI) ,al[ntll LflwJt.nl'l. nl.ltt.llbu uwl:iL onqw-
uw4wll Llll'llll). l.Jjnq&l:i!'ln uzw4uw1J bL UWUflWQUWU LliJ"'"9bUmll 
WllW'!WQWO lflnzpl..l, nnnzwljj1 PWf'l!lnLfaJWU l)tit.liRnLU, ol)tl hl:illl ljwpnl\ 
1: Wl'lW2WQUI:iL Wjl.JUo.jpUp tuwnllnLfli)UI:ifl, 011n1Jg [!UI)nt.l.Jwlf l:il.J t.II:ib 
wnwqm,ajwlip 4,wnql:iLnL, nul.! lflwlj u.tWJUWl.Jlltirtmt.I' u.tWJfal:itnL: 

=\wzLtn wn1JbLn4. LflnznL l[llwuwlfwf'l wql)bgnLrctJmlln, uwlln
Lnw('lwl.jwu unpuwl.JI:ipnlt, IlL ulliWUI)WI1lllul:irm4. uwht.Iwl.Jqwb t 
Wl1lliWI)f1WljW'll zj1llnLpt)OL1JUI:i(lp W2!'uWU1WU2WJflll qnlllnL 01)0 Lfl:i2 
lflnzm r&nLJLWU1!11:iltl UWhUWUWJ tll.J pWT\WI)IlnLfijnL\J(l (JaUP.): 

¢1nzm lltii.J u.tWJRWPI'l llt'l2ng1JI:ipQ p.wdwlJqnLI! l:iu [!UI'lhW\JnL('lt'l l:iL 
W'l.lhWlliW4Wl.J!1: C.l.JqhW\IOLI1 UOfnQ\JOflOQ bl.J' lflnzn Wl'lW2Wg\lnf1 
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W!1U1LUfl['lnllaJUilJ U1b'I\Jl.JnLnq~wljwu L1.111ng b'ul.Jb'!1!1 l.fl:iEI:il.JWjLUQnLUQ. l:iL 
w4,U1nlfwll'lwgnu.f[!, U1t"I\Jl.lnLnqhw4wl.l Lllf'lngtmubrh ljwmwrti
Lwqnrbnul[! (oppl.Jwlj' l.flnz!'l wnw,2wgun11 l)bU1WLl.JI:irh tiL l.IJnqal:irl"t 
uzwljmun tunuwl{ l{p6wljmu, huwrwll.nnmra1wu l)bl.LIEnt.lf L.j'lnzr 
wnw,2wgl.Jn11 l.JJmral:inr l.flni\Jwnrumu[! WJl u1nqal:inmD, l'll.ltl.Libu uwtiL 
hl:inlfl:ill'l!'ll! uwnewLI.nrmlllJI:iflh ~r11wnnuio., l.flnzn wnw£wglJnl'l l:iL 
Lj'lnznl{ nL'1til!gl{n'1 Llll'lngbul.lb"pQ wnw\J6j1l.J Wf1ll'ILUI)I1LU~Wl.J 
z!'ll.lmraJnLUUI:if'lnLU lii:iljmuwgl.JI:iLQ, tl'lnzm wl.llll'lfwljwl.J LUI'lW2LUQULUU 
lill:i'11:i11mLI OflWl.fln!Uilwl.J hwtiwljwpq.l:iJlh l:iL Lflnztiqbpb~i 
UWf'lEWLI.nf1mlllJbf'lp (OJlpl.Jwlj' ll'IGI'lW~Wl.J Wf'llilWOnrt OflWLflni\JilWl.J 
hwu'wljwnq.tin), tl'lnztiM!'ltl.Jb"f'lfi (ghlunuul:in) b"L Lj'lnznL umrp uwenuwl.J 
hWULUf'l (tLI:i4lilf1W~WU, nLLl1'111W6WjUW)p1.J) U"'LUf1pl:ipl.ljnLIG'I:if'll'l9 (JnLI11'l9. 
ra11.ral'l9. q.nrbll.woeut:irtlg) UfWU1f1WuU1lJ.wo qU1~tl.ll:irr oq.Lnwq.nromun: 

~q.WLP LUj11)JnLUW4,hlil t, bnp tl'lnznU1 U1Wj1WOf!1.Jb'pQ (6wl.iw
UfLUf1hl.lhi1Q) raf12nLU l:iu 21111 tiL 20% EL"flW4fll'l LnL0nLJran4.. ru4 
pwllll.nrw4wl.J ll'll:irtti11Q llwgpmil tun1.Jw4. li!'lfngul:ipnl{: 

¢nzm fl.l:ill UfWJJ2LUI11:iLm wuhwU1wljwu urfngubr!'lg t:;l..J' 
Lj'lnzbflpl.l'wgljm1.J, WUIG'WlflWUQ hWll'lnllj W!1U1WhWq.nt.UU"'UUp[!, 
q.LtuWI14lll:inn. 6tmungl.Japn, UfW2ll'ILI.IW1.1fit wljl.mgutinn l:iL WJLl.l: 

ClJtwnw4w1.J opq.wlJlJI:ij1[! UfW2U"'UfWU4,mll l:il.J zl.ltWflpliw41.Jbrl'l 
tipfngn4,: Owur wztuwll'lwugul:inl'l b"L tu/lUlil Lfln2nl1'1 lipfWLI.WJrlnLLI 
oq.ll'lwqnnbl[mll bu ¢-6211 hwljwl(lnzwJ/11.1 zl.ltWfl.!'lliw4n. l111211lJ 
OWUflnLIG'JWU wztuwll'IWUJ2Ub"('l!'l bL Lf1nzm lfl'l21'lli LL!Wf'lnLUWljnLIG'JWU 
flbUf.emu' m-24L! zl.ltwl)pllw4n. lllwrpbr l.JL4Wlllwljul:inl1 hwuwr' 
«UUli1!1W·2», ccUl.lt:ictnlj-4», «ll-'''1·4)) Llw41.1!12UI:if1t'J l:iL lipWL4WU1j1lj 
oq.ll'lwq.nrouwl.J hwuwnuwtuwll'll:iul{wo CP-1, «LI:rL4b'Ull'ln4>> ilw4l.ll1zl1 
hwljwlf1nzwjj11.J 2UiLUfl.j'llJW41.Jbp[!: 

Ofll"t ub'f lflnzm L4WnmuwljmraJml.ln ljwf'll:iLh t nrmztn 4znwJj1l.l, 
hwzl{wrljwjj1l.l, -1lnU1niJbU1!1WljWlJ, tLI:iljlil[lWUl:ililflWljWlJ b"L 
nwfl!'lnlihll'lf1W4 wl.l Ll'l:iranrtl.ll:innl{: 

Vbb 6zq.pll'lnLIG'JnLU ml.J!'l 421'lWjj1l.J Ll'l:iranfl.n: U)U utr:n,.nll. t 
npnzl{btm Lf1n2m UfW!1nLl.Jwljm,a)nLU[! (qwl.lq.t.lWO[!), tiq.iti -nl{, nnn 
hwuwn oq.ll'lwq.npbl[mti l:iu ht:ll'lb"LJ WL uwpebpl.l m q.npbhE'Ut:rn' 
t.l'lnznll'l 01111 UU1bi10lfwli bL 421'lWJPU llb"tanl'lnt.l Lj'lnzm LL!Wf'lnL
l.JwljmraJWU npnzu'wl.J OS-1 Ll'w4l.lhzl'l Lnti'1w4wJwl.le, wl.lwthll'll't4 
twpnpwll'lnn ljztine, tnrwgl.lnl'l UfWhwnwl.l CU-3, l[WJI14Jwl.lwtwlf'l, 
bnnwl!nl[ tnpwgmgj1J. (LI.wljmnu.Jwjj11.J). fbflliWtWLI't bL pwrnlib"U"'fl· 
wl.lt;pnj11): 
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1.3.3. os-1 dw~llt'lzt'l mtiqwltwJwllet'lltwonLgl.(wbel! tiL 
wztuwmwllef1 UltqpnLliR[! 

¢nn6uwljwl.J ll'lbl'lw4wJwuej1 utuouwl.J LL!WLnljtin4.wb t l.llj. 1.9-nLli: 
Sb"l'lw4wJwuen p.w114wgwo t Lttnzotugl'l4tl9 (1) bL unwu hwpw4!19 
UlUj1J2Wl[nrmL11Jtil'ltJ hWU1l{WOWUWUj1Q (2): ¢nr6h {lUIG'WQJ21lLU 
blJtaWf'll'lt.lnLU t, n11 Lj1nzbtu9h4h OI)Q l.inql.Jl.l t, PUt Wf1U1WI)!1WUWUI't 
lPnznU1 0111:r ¢nzbj'ugt'l4tJ Wl'lfbLp L4WU1[! (3) 4WI'Infl t pwgqbL: Wl'lW 
l.Jb['lumti lll'lLlnLli t ~.Pnznl{ LQLtwb pml.l4l:il'l·llnqwLnnpQ (4): Pml.l41:ir
llnqwll'lnl111 utul:iuwu UfWlilljbpl{wb t 1.14. 1.1 0-nLLI': 'lnqwLnnpjl 
p.n.l.Jwljjl (5) bL ht:rumuj1 (6} oq.l.JmraJwllp ljw('lblh t ljwpq.wt.l.nJ1btlflnzm 
umll'lel.l m pwctuoewuwljn: ct>nzru gpt.l.mlf t tugrljnl[ lii:i4' ollwllfll'lth 
lfj12ngnt.1.: lugj1411 W2 4ni1LI'I'l UfWU"'j1 l{f'IW U11:illW'l!'lLtwb lWl.4Lnb('lh 
tmuwjjll.l 6wnwq.wJral.Jtnu wl.lgl.Jmti l:il.l rawtl'lwligl'l4 l.LIWUlmhwl.Jj1 (7) 
tr4wnmraJwLI'p bl hl.Jwpwl{npmraJml.l ull'lbllbmll fl.jllilwp4btnL Lj1nzm 
wl'lljwJmraJml.ln tusr4mti: 01111 uumzn l{l:ingl.ll:ilm hwuwp tusl1411 
wnfl:iLj1 l.LIWU"'jl t.l.nw pwgl{wo t wuge (8): 

Uwpewl[nnuwu hwll.wewomp ul:i2 (2) l:il.J qlnl.ll{ml.f 822 Ult'ILLIP 
wul.4!111wLnnf1Q, ttl:i4ll'lflw4wnwl[wpuwl.l opqwl.lllbflQ, ttl:i4l1'111W· 
UWflf!Wl{npmliUI:ii'IQ bL Ofl.WUI'lh fP zwrctrm: 

01)j1 1JlinL2Q l[t:pgl.lbLnL bL 421'lWJhl.l Ll'tiranfl.nt.l l(lnzm LL!WI1nL· 
l.lwljmraJnLUQ nrmzbLnL hwliWfl oqtnl{mli l:il.J IG''l!G'JW qll'lflt (9} ml.Jbgnll 
4WUfj1ttJ9 (10} {l.Jlj. 1.11): 

Uztuwlilwuer ctwuwl.lwlj 4WlLII1m ll'lbllwfl.rll.mli t Lj1nzl:itust'l411 
wugeh (8) lll:i2, j1ulj nt W2tuwLnwl.IJ2WJ!'ll.l llPf'lemu' uwpewt.lnrllwli 
l{l:inj1u wl.lgJ2jllib2 (j1l.Jfl.4bu gmJg t l11J14.wb lilj. 1.9-nui): 
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......... 
• • • 

2 1 

ull. 1.10 PmlallhP·I)nqwump: 

u(l. 1.11 !lm~t IIWlll~t OI)Wladmzn l(tpglahtnL hwllwp: 
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1.3.4. U2tuwU1wllall ~WUlWIUfwll lfwpqn 

vWf\IJ2WU LWPni'IWlllnf1 wzf'uwl!lwueo. 4WlilW!'lb"l[!, hwn4wi.J.nn t' 
- fnpwgl.Jbt l.l.tll.l-4.1Tl-10 tlwljl.J!'l211 l'il'll'iJW QU1htl.lbf1Q 

(qllltltl.JI:ino. UIWhbt upwJl.J tnpwl.Jngl.Jbpmu), 
Cl>nzl:itugpljp llbf lilGI'\Wrtl'lbL Lj'lnnbp hwtlWf1 wuhnwdb2U1 
Lj'lnzml. L94wb rtnqwlllnno. (b~b uwtunnrt Lf'nnbtl dwuwuw4 
oq.Lnwq.nnol[bt t WJL lilPUII'l Lj'lnzp, WUIW ll!'ll.JtbL Lj'lnp6t.J 
uljul:im Lt1nzl:itugt14n Ull:iLne t t.rwenl:it). 
wl.Jwtt1Lnh4 4zl:inetl l{nw l!znbt uwemn qlilhUJ. o,001q. 
1SzU1nL!'iJ wup, 
qU1pUJ. lllbi'\Wrtl'lbl 4w~tltl'l ul:i2, nul! I.J.I:infhl.Ju' Lf1nzbtugh4tl 
WUQ12h Lfb2. 
\Jj'lwgl.JtiL U1l:ii'\Wl!WJWUJ2[! l:iL l[WJI141Jl.JWtWLj'lQ, WUUihl'lWliln(lp 
l.jWL.f1nLJ11llbpml, 4WI'lQ.Wl[nl1bL Oflp WplllLUOUWU 
WI'IWQ.nL!'iJnLUIJ., 
WUfWU1bL U1bi'\W4WJWUJ2[! bL l[WJI14bl.JWfWlfl[!, nnnzl:it OI'J.h 
wrunwouwl.J dwuwl.Jwlj[!, 
tW4'lbt Ollh fl:inuwulllpiSwl.Jn ta pwnmibU1pw4wl.J ISl.Jznu.Io.. 
4WUI!'ltf19 hwl.JI:it Lj'lnznU1 qLnplQ tL 4zntitl.Jnql.J 4zl:inetl I.J.pw, 
hwzl[wp4bt Lj'lnzm ~wnmllw4mraJnL1.JQ hbUibLJWL 
pwl.Jw6bLnl[' 

n = Mz- MJ uq./u3 
Vo 

npllll:il'\ 'll-l.J Lj'lnzm li2DWJPU UIWI'lnLl.Jwl.jnL!'iJnLUl.J t, Lfq/ll3, 

M2·Q 4'lnzm 4ztmu t QUihfP hl:iU1 upwuf'll.J, uq, 
M1-o. qUihtf'l 4z!'lnl.J t, uq, 
V0-l.l QU1pfnl[ wl.Jgwo O!lh ¢wl[wtl.J t' ptpl[w¢ l.Jnnuwt UIWJIIW\Jl.Jbflh 

(20°C tiL 760 1111 ullll. UJ ml.J) hwl1wn, 
vA273 + 20)8 

11
3 

Vo = 760·T 

nf1Lnl:il'\' T-l.J Lf1nn6wpljl[nl'\ Ollh fbf111WUU1p1Swl.Jl.J t, Ko 
8-l.J pwnmii:iUinw4wl.J ISl.Jzmlll.J t, 11u ulii'J.. uJnLu, 
Vr-1.1 Qllltlfnl.[ wl.Jgw¢ Ollh bwtlwtl.J t, Ll'3, 

v = Qt uJ 
T 1000' 

. nnUil:il'\' Q-l.J O!lWI11'\tltf1 W('IU1W!ll'lni'\W4Wl.JnL!'ijnLlll.J t (hwuwljw[lq.nl[ 
wugwo Ollh ewuw~u t, tfnnUit), 
t-l.J 011~ WpLnw¢uwlJ dwuwl.Jwljll t, nnUII:i: 

UJUUIPUnl[ 4'lnzm UIWI'lnLUW~nLI'iJnLUQ npnzl.j,nLLf t hl:iLnl::iLJWl 
pwl.JwOI:iLnl.[. 
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l.Jn 
[!/~ 

1 . 

2. 
3. 
4. 
5. 

_ (M1 -M1}760·T·l000 tJ /tl3 
n- Qt(273 + 2o)B ' q 

Cl>nznU1 orto. tu9tll!tl9 U'lwnwoqmtl t 3-5 rml.Libtl o.u~wgemtJ 
WUU1hi'IWU1nflh tiL OQ.U1WQ.ni10I.J.WO QU1PfP tlpfngnl.j,: 
P.wgtt Lj1nzblugh4h wn21:iLh UIWU'lQ, t.rwenbL tu91'll!n. 
U'll:ii'\Wrtflbt WJL lllPUih Lf1nzn4 L94wb rtnqwlllnnn l:iL Lf1nn6n 
ljWU'lWf'll:iL umJu hwfnnllwl!wlmL~Jwtlp: 
Cl>nn6n tll:i11fWQ1Jbtmg hbum t.flnzl:itugtl4o. tuuwt.reml. t.rwenl:it l:iL 
ljW!'lQ.h pbpbt W2f\IWU1WU'lbl'\(}: 
Cl>nnb/'1 Wf1rtJmueutno. qnwugbt hwzl.[t:nni.J.mruJwu rul:if1tal'll!nLtl 
(WI'\. 1.9), hwtlbt!wlill:it WI'\. 1.10-mt.f pl:ini.J.wb uwl.JpU'lWI'lw4wl.J 
l..mnuwl.Jb[lp hb"lil bL wl.Jbt hWUWUIWU1WUtuwl.J 
l:iqf1wljwgm~Jmlll.Jbfl: 

l.lllJnLUWI.j 1.9. 
Cl>nn6h wnnmLl.J.Ql.JI:inh anwl.JQmtl 

,.:::~.0 

33' 
':JC: 
..oc. 
3c:j 
5.3 
c.3 
3,.:::1 
..c:..3 
e? 
o3 

'0 

Swppb'p L/'ln2bl.JJmrabnl'l uwhuwllwJI'lll ranLJlWUil1b'tl'l 
UIWI'lnLUWljnL~jnLl.JQ OllnLLl 

<l>nzm LUlJlf wtmuio 

2 
2 
3 
4 
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6. 
6 

7. 
8. 4 

10 

9. 
2 
4 

10. 6 

11. 4 

12. 4 
6 

' 

1.4. Uf'SU'lf'U4Ut. ti't.nt9ant\/Ltif'i' Uf'~t;USU4Ut. 
O'lU4>0tunt(c)8Ul, Uf''l801'l,UI.f.t;SnteaU1, USntQntliC 

1.4.1. U2fuwU1wllef1llll4WU1W~I! 

Smf\wg\Jtt wpU1WI'}I1W4wu 2~\Jm~Jmuutin~ wrhbulllwl!wu 
Of1Wt.j"lnf'unL~JWU Wfli'}JnLUW4,blllnLf'aJWU UU"'mqllw\J Llb,.anrl(r 

1.4.2.Cl.ll)hWlmLp U1lirt.t~nL(&JOL1.11dip 

l111U1Wil11Wl!wu 2~\JmraJml..tutirmui of1wLf1ntuwuwl!nufu rrw4w· 
l..twgll.mll t p\JW4W\J (wtpwgpw) tiL Wl1hb'UlllW4W\J (Libj'l.Jwllj14Wl!Wl.J) 
tqwuwl!\Jtpnt.l: 

Cull'l 1J2wllw4mraJwl..t Of1Wt.j"lntumraJml.IQ tfl\JmLI t hwnLiwrw41:ill'l, 
lllbtul..mtnqpwl!wl.t bL 4~WflWJj'lll: 

Uphbulllwl!wl..t ottwltmtum~Jwu hwuwl!wnqu QULI'l qnnc!mqnL~JWll 
t~l.Jmu bu utnwbt.fwu, Wflll1W6'LiwlJ tiL l.JbpwbLiwu·WfllllW6'tiw\J: CuU1 

· pl.JnLJ~P ol'}wt.j"lntum~JnLliQ Ll'll.Jmu t QUI'}hwunLf1 tiL llltill,wl!w\J: 
Ul'lwfpl.l !lb'Uiemu ol'}wl.j'lntumraJmlllJ rnw4w1Jwgttmu t znumraJwll 
wupm12 bw4wtl'l9. ru4 l:if\4fl"flll !ll:i~emu' 21'll.lmraJwll WJlll41'luli 

.. ~-- W2f'uWU1Wllll::ill.l:iflpg, npllll:ill. WrlWfWUnLU till t.ll.JWUW4WP 
WUfWlllnLUUI:i11: 

ClJI'}hWUnL11 t.j"lntuwllw4WJPU OI'}WLj'lnj'l.JnL~JnLUQ 4Wfl0ll'l t nnnztiL 
OI'}Wl.j'lntum~JWU llWqliW~Wlllj14n4. n[lQ gnljg t lllWLPU ,a-l:i 2t'tlJnLtaJWU 
wulln11.2 6'w4WLP OI'}Q (l.lbf16'b4.nl1 4wu wnlllwb4nll. l:iqwl.twl!l..tbrmt.l). 
upw4np dwtiwl.twl!mu, ewup~ wllqwlf t t.j"lnf'uwllw44nLLI: 

ntl.JI:ilJwtnt.l OI'}Wt.j"lntunqajwlJ pwqLIWL4Wll1Pl!Q' l!Wflb'Lii t nnn2tiL 
Ol'lWt.j"lntumraJw'l.t hwtlwl!wnqfl Wf1ll1Will'l"ll.W4wum~Jmuo hl:illll:iLJWL 
pw\Jw6tLn4' 

L=K.V, LI3/d, (1) 
nflllll:ill.' L·n' ort.wlf'tntumraJwu hwuwl!wnql'l Wflll1WI)f1nllw4w· 

llm~JmlJ\J t, 113/d, , 
K·ll' Ol'lWt.j"lntunLtaJWU pwqLIWUIWlllpl!\J t, 1/dwtl, 
V·li' zfll.mLtaJWU bwt.lwt\J t, tl3 

0!'lWt.j"lntumtaJWU llWqliWLLjWU1j11.jj1 Wf\dbJ2Q ll1W!1Jll:if1 U2WlJW· 
4nLtaJWlJ 2PlJnLfa'JnLUlJbflj1 hWUWfl nnnzttmu t 4wf'u4w6' ll.liWUW· 
l!wrm~Jwl.l wull1~6wupg: \%r[JiiLUWQ 1. 1 r:l'rar--'Jltrntwb--- bll-- OflW· 
Lj'tnf'tmLraJWU pwqdllJl4Wtnfrl:fp- Wf'dtiElJbp"Q ·WflUlWl'}PW\.twtf tRWflpbf' -
l.RUqwuwul:ipp hwuwn: 

c <?!lWt:f'n~raJw~ hwLiw4wnqp tlnll~ctnLIJpg, hb~ wll· 
hf\wdfi2U1 t ull\nt:qbt(llnw zwh\!Jqnnbuwu gnl..gwllpztltpu, nnnugpg 
hpl11Jwl!w\Jo uwf!ewt.lnpLiwu Wflll\WI'lfl"ll.Wl!w'llmraJmlllJ t: 
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Urumuw4 1. 11. 
Uf1lllWI'J.f1W4wlJ p.wdwulinLl.J,el.JI:if111 OllW!PntumraJwl.i 

p.wquwwwLTlt'l~llllnnLiwlJI:inn 

N Pwctwuumueul:ipl'l wl.iqwunull.Jbno. Ollw~PntumraJwtl 
pwq Liw Lll w Lnl1lffi 

1. 1WULnnQWJt'IU 2-3 
2. Cwnctllswllnnnquwu 1-2 
3. 'l)nullwtgwLI.nnuwu 3-4 
4. l:inw~gtiwl.J 4-6 
5. 'lwno.linOWIIllJ 4-6 
6. l.{wntitll12h uwnQt:;nhunnnquwll 1,5·2 
7. CwnctllJlJI::mh -U'mnllwnlluwu 2-3 
8. LLI.wgliwlJ 2-3 
9. ¢>WIU1WU/WUUW1J wnhtiUU1UJ\Jna 2 

10. Ulltf~lll1utnnwl11!1tl qnwub'l.IJw~WJplJ 1,5 
/hl.Jnt~JmlJ 

11. vt'IUU11:il1h I)Whlh6 3 
12. Otuwnwulll:in 10 

01'lwlflntutfwl.J hwuwlfwnqn Wf'lLnWilfl"ll.w4wl.lnLrctJmllo 4wnl:iLI1 
t npnzbL hl:illll:iLJWLPWliWbl:iLnll,. 

L=3600.Y·F, (2) 
npU11:ir\' V-l..r 01).~ zwpctuw\J Wf1WqnL['ajnLUU t OI').WLJ'IW(1 l'l.Jnf\OtlW· 

4wqbmli, 11/lf., 
F-o OI'}WlllWI'l jtrnrtnlf.w4wqbl1lfl11rnl.wbel1 tfwljl:ipl:iuu t, tf2

: 

ewuj'l nn OI'}WijlntunLfaJWU hwuwljwnqmli \Jlj. (1. 12.) OI').W
U1Wf'\Ubf'\~ l11Wf1pl:if1 l11bll.l:i!1nLU li11lf.n11 011!'1 ewuwljnL[CtJnLUIJ. l11Wf1pbf1 t 
(i'l hwzhl! tunrt.nlf.w4wqotnmu brt,wb 4nJ1ntUU1l.Jbf1!1). w1.4w ol'ln 
ljnpnLUl11UI:ip[!ljWpl:it!1 t qliwhWllll:iL hl:illlbLJWL p.wl.Jw6bLnll,' 

6.l=L1-L2, 
nnllll:ill.' l1·[1 tiL l2·[1 Ol'lP J2Wl..!WljnL[ajnLl.JlJ t 01'lW\11Wflj1 LnWppl:if1 
lflllp~wbeutinmu: 

Cl>np6!1 ljwl11Wf111wu hwuwn OllWLnW/111 4Lnpll,woeutnu 
[1liU1('lll,nLLI' till OllWUrJNi'l lllWpp.tin ljnrttfbpnttf' U tiL P ljl:iLntipmLI' 
(lllj.1.12): 

01lWl11Wpntli 0'111 zwpctliwlJ wnwqnt[CtjnLU[l ljwpl:iLI1 t nnnzl:iL 
rtnuwll'~4 6uzuw'l.l twijluwu tf~2ngnll,: i"ug~tiu hWJllltll'l t, l'l~uwli!14 
6l.i2nLU[l nnnzll.mtf t hl:iU1bLJWL pw\JwbtiLntl' 

yl 
P11 =p·-

2
-.4qlu2

• (3) 
·g 
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nrllnbrl' P2·Q ll!1llwLij14 t51J2nll.ll.l t tun11mtw4wqb~ llltlJWl 
4 lllru.t woemLI, 4q!U2

, 
g·l.i wqwiJl wl.i4Liwll wnwqwgmU\J t, u/i.e 
p-\.r 011-11 tuLnnLIUJnLUlJ t LnL[jWL 2GflUWULJ'Ip6w\.rmli, 4q/li2: 

brctb hWJlllUP t OllWLllWflnLl 2W(1d4,nl'\ OllP 2bf1UWUlll~6wl.l[!' t, 
WlliW 01111 tulJ'InLfaJnLU(! 4Wf1bLI1 t n p nztiL. 

P =Po-~ l.jq!U3
, (4) 

273+ t 
nf1U1l:il'\' Po-ll Olll'l tulJ'InLrctJmllu t t=0°C-mu: po=1.293 l.jq/li

3
: 

Oqllltll:ilml (3) pwl..rw6tiLj1g 4ul11wtrwue' 

V = J l . g . p" li/tl, (5) 
pl'J 

UJullll'luml., OI'J.P wpwqm~Jml.in npnztiLm hwuwf1 L41:iU1E t 
j1uwllwt Pl)l:iL t ul:iomraJmlll..rl:if'lll: 

h.mll.ntlw4wqbnui '1-11liwlll14 61J2uwu npnzuwu hwlfwf1 oqlJ'IW· 
qnnbtlnttf t u.jj1U1nUtil11(1W4W1J tunl'\ntlW41l til lJLt~-250 liW4lltJ211 
Lfl14rm uwunul:iU1pQ: 

\..l.j. 1.14-nLU pl:ifllf.WO t OI'J.WU1Wf1 qbmll Llll'llllnlfblllflW4WlJ 
I'\Jn11ntlw4!1llltif\Wilf1Lfwll utucruwl.J: 

'll::il-411 Ol\11 hnu,el.J nLI\1\tlWb bntlwb tunl'\mlw4ml. fWijltlnuJ t Ol'lP 
2PJ'itl1 LJ111tl 6uznu.f[! (P1), !1U4 Ol\11 hnuetll.l nL'li\WhWJW9 nLI'\1'\tlWO 
tunrtml.w4mf Ul11Wl11!14 6llznLLf[! (Pu): UJU 1:irt4m Lfl:ibnL~Jmllul:intl 
lit'12ngntt4wpl:iLI1 t nnnzbtll!1llwlij14 til.iznul[!' 

Pl'J= P1• Pu (6) 
P-wl.ip np tun11n4w4wqoj1 4l11rttlwbel1 lllWI'lPI:iJ1 uwul:irmuJ 

Wf1WqnLfaJOLlll.JI:ip[l lllWI'lPI:iP l:il.i, nLULnj1 WUhflWdl:i2l11 t twLflmlil.JI:ip[l 
ljWU1Wf1l:il 4l11f1tlWbRI1liP J2WUj1 4bU11:ij10LU tiL npn21:iL '1-111Jwlip4 6llzuwll 
lfl1211l.i wpctl:ieo: 

Owlflll'wll ljl:iU1bpl1 J2WllU:~4nL~JnLll[l 4wt~ntwb t tunrtnlf.w4wqbj1 
llll'lWUWqbj'lg: lJ!11Jtl:iL 35011LI' U1f1Wll'wqbj1 I)OL4EnLU fWlflliwlJ 41:ilJ'II:iflp 
ewllw4n l.lll:illlE t Ll1l.JI1 6 hwlll: 

'lj1llwlfl14 61J2uwl.J ti11211l.iwgnui[! 4wLnwpijmu t hl:ilJ'II:iLJWL 
pwllwbtiLmf 

P:'' =( jP,; +jP,; +~ + .. +,JP;,J 

nnllll:irt' n-n tw~Plf.nrt. 41:illll:if11'1 ewuw4ll t, 
P~1. Pf\2. Pl'll'l-1..1 lll1llwun4 6uzmtiUI:inu till hwtiwL4wl11wutuwll 

41:ilnl:inmu: 
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Owijmu.ll.Jb'l'l!! UjblllQ t LjwlllwflbL tunflm{wljwqon nL11PI1 
hwuntwonu.I, npj1 tinLtwnmraJml.ln 4-5 wllqwu qtnwqwllgmu 1: 
lll n wLfwqonu: 

Owl!lmLflltntl htlLfwl.l I~JlW nnnzt.tnui t 2flllnLf&JWU(\ Lfwlllmgt.lnl'l. 
of'J.ll.ewuwljmraJnLllll' L: 

Ct'llJnLf&JWU hWUWf'l Or}Wt.flntunLfilJWU p.wqliWL.L1Wlllt'l4ll npn2L[ml1 
t htlllbLJWl p.wllwotLm.f 

K= L _1_. 
v' uwu · 

Ol)wll'tntunLf&JWll pwqi1WUjUJU1114o nnnztiLI'lu hi'!Lfu wljwumu 
hwzt.l.t'l t: wnllt.l,nLLf Ol)wll'tntuuwu hwLfw4wnql'l WflU1UJI)fln'lw4wllm
raJnL1J1J DI'J.WU1WI1 tun'1.nt.l.w4tl WJll ljlllf1L[wo.emu, npll wL[l:iLfl Lfnlll t 
qllllll[nu.f tunllnl[w4111:iL.etl wllggplJ: 

K=Lr _J_. 
v, uwu · 

1.4.3. CIJnp61Jw~wll U1li1J.W~WJwlle~ ll~wpwqpnLPfJnLlln 

Sbflw4wJwll.el'l utul:iuwu LI.IWlllljl:inl[wo t lllf. 1. 12-mli: Sbflw4w· 
JWUQil flWI'l.LjWQWb t: OI)Wl.flntumtaJLUU hUJIIUJ4UJf1qf19 (ljblllllflOUW· 
tunLJU 64-70 UW4llf'I2P N!!2 OI'J.Wlir\tli {1), OI)WU1Wf1 tunqnt.lwljiJb'(l (2-4)), 
OI'J.WRW2 LI.IWhWflUJlltlg (5) til tWl.fl/1! UWf1,2Gf11'l9 (6}: 

auzuwu twl!lmLflll:illll 4w111wru~nui l:iiJ t7n4nL lJLt'-1.-250 11w4lll'l211 
III14rmuwunlll:iLnl'llinmt: npLI.Ib'u odwiJI)w4 tw4111! uwn.e' 4wnttn t 
DQ.lllWQ.Of1bt'L IJUJGL L/Lfl., lllt'tLI.II'l lltl41'1nLiw1JnLftnnn GL 0/lJ'! W(lWqnL· 
raJnLlJQ nnn2n11. ratLwt.l.nn til pwdw4WJI11l wiJtunlii:illlf1bp: 

Ul:i1J;w41'1 OI'J.Wl.flntumraJwll p.wqliWLI.IWllltl4n nnn2tiLm hwuwn 
twtJ'ItL tunflnl[wljwq.on «U» 4tilllt't ouzn~ua: 

lJpljnmfblllf1W4WU IJ1UlOLU1W4nt.l, lJLt'-t·250 t.ni'!IJ111 hbflnLljWJ!'liJ 
ljnli'Llft'IJuwgtmu lltJlffmliwunll'blllf11! IJwtuwlllt:iul[mli tiJ nt wqntiuj'll[ 
qwqtnfl OU2nLLfliG(1[! fWLfll:ilnL hUJIJWp: nnUil:iU hWl[UJUWflWlW:mq 
htqmlf oqlllwq.nnbl(nLLI t rannwb 2mno: LTh~nnuwuntii:iLnJ11'1 l.t.flllnL· 
lllW~p QWJL[! 2Lfll t, gwlJnlJp pwdwlJLfnLlJQtl Wrtdl:i,e[!' 11Jlf, pwdiJOrtWl/tl 
(L/'ILI'pWJ~) pwdwlJLI'nLliRll t' 0,01111!: 

Lftl4nnuw1JnLitiU111J'l W2f\1Wlllwll.eo hflLflll{wb t hwrtnJ1qwldtg 
wllnraiJtn)l ulfqpmlJg~ i.lJ1W: lvn11.nl[w4wq.bnLlf wn4w OU2nLIIQ 
nnn2L[nui t: hwl[wuwpw42nnrt hb'1.nL4h UJWU 15llzmllmL [!Ufl. nflnLLI 
hbqmljp tulllnLf&JntlJQ fLI.IblllQ t qt;nwqwiJgl'l 1 OOOljq/if-o.: U~~nn· 
uwunll'blllpl'l llbnumLI (IJij. 1.15) llltiqw'lnl(wo t llf14nnuwllmltllln w
l.fwll Ll.llllnLlllw4o.. n111'1 t.lnw hwq.gl{wo t zwndw4wlJ wunran (2) hbll\ 
qn11l[wb uwlJ!:il!o (1 ): '~'llllmlllw4n l{l:if1j11J uwun w1J2wnct wunwgL[wo t 
pwdllboqn (3) hl:it.n, nntJ llllW 4f141Jw41'l wiJqwLI U2l{LUO blJ 
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pnLJfaP nL hbrtm4j'l UW4WJ1!lW4!'l Uj'l2bL UlllWQLm llllW~wqnL)U 
pwgw4o.: ~ 

f2W1Jp np UWflt!Q UWU!lf\W4Wllnf11.{WO 1:" ljq md/112 -nll WlljW 

hWJ14Wlln11 t UWI1!21'l gmgl1nLUJ2Q' Lll1 211-UJnLl.Jnll (4wtu4WO 
2l:ii111WUUl~15w\Jpg) Wflt.nWhWJUlbL 4q md/112 ·nll, oqU1l{btn4 Wll,nLUW4 
1.12-j'lg: 

UllJnLUlU\.j 1. 12 
S:t;p tiwu U1Ptl Q.nl1bw4nsn S:b11tiwutnpiS Q.npow~ngn 

wun WU!J 
15 0 99792 23 0 99635 
16 0 99776 24 0,99611 
17 0,99756 25 0 99586 
18 0 99741 26 0 99560 
19 0 99722 27 0,99533 
20 099701 28 0,99505 
21 0 99681 29 0,99478 
22 0,99658 30 0,99466 

011~uw4, 111"1411nl1wum.rta.nl11'l gnLgl1muen 22°C-ml1 100,03uu 211~ 
UJnLU t, WUIW UWI1!21'l gmgl1nLUJ2Q WI1LnWhWJU'l4Wb 4q nLCt/112-nl.l, 
4Ltl1J~' 100,03x0,99658=99,69 4q md/112

: 

\,(1, 1.12. 01lWtPnfunLpjW1J fWlfUJ'W1J U1tll,W(IWJWURfii!1JI}hW\imp 
ufutd'wlJ: 

42 

i. pbc 
";v 

v4. 1.13. OllWilll,~f~ qwpqwgpwb ti\12LfW\IfWlflllw\l 4~Uttl1~ 
(q tL I! mtu \.14_. 1.12) Utl:if\W!!W2tulfw1J ututllwl.l. 

1 2 
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1-Llwlll:il/, 2-zwnctw4~t ~~~· ll~~pnllwlrmlliutp 
4wnq., 5-gmgfll PnLJ~. 8-tt.mrtml~4. -pwctlll:iofl, 4-ol4tnf14w4wu hwllw-

6 I 

'I 

1.4.4. UzfuwU1wllel1lawU1wpllwl.l ~wf1ql! 

1. nnnzl:iL al)wt.nwp~ u l:iL P. ~tnnt.l.wbeuupmu Pl\1 b'L P112 llhtiwllrlt 
ouzmLful:iflO (lilt. 1. 13): 

2. Owl.j"lb'L hl:itnwqntnLtn'l opJI:il.ttnp al)p 21:inuwutnpl'iwtro: 
3. nnn21:iL Ol)p 2W(lctllwtr wpwqnqetjnLUQ (V1 bL V2) OI)WU1W['lj'l U 

tiL P. ~t.nJlLI.wbetrlinnuJ: 
4. n11n21:iL OI)WLt'Jntu llwtr h WllW4Wf1q.p WflU1WI)I'ln'l.WljWtrnL~JnLUQ 

of1.LUU1WI'lP 1JnLJtr Lttnntlwbeul:ipnui (L1 l:iL L2): ~W24.1:iL ~L-n: 
5. npn21:iL LWJ!npwtnnp-ul:il.JJWltj'l l:iL Ol)wew2 U4WhWf1WUj'l 

Of1.WLflntlJnt.~jWU pWQUWU4WLnplttrl:ipQ: 
6. <llnpbml. utnwgttwa U1Ll.JWLUI:iflQ q.flWUQI:iL W'l.JnLUWlt 1.13-mll 

tiL unwug hpllwll Ltnw wlll::iL l:iqnw4wgnL~JnL1J al)wLj'lntullwlJ 
LU!1JlJnL1JWL[I:illlnL~JWU l[l:ij1Wpl:ifiJWt: 

urumuwl! 1. 13. 
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~wJuwmu 6ll2lfwu Llw4wnf1w4D (twl./'lt.lmli t l'll:ig~PI:itnt.l'I'}P) nrm24.mu 
t htanbL)Wl pwuw61:iLmf 

p 
L =20eg-, 

Po 
nplllbtf P-\J 6wj\Jwjp\J 6U2nulll t lftl2Wt.lWJrlnLU, "'lw-mt, 

P0-\J 6wJ\.1~ uwhllw\Jwjpl.J 6U2nu.llJ t tUI:iLJ'mLrctJWu 2ti1InuJ, Of'IQ 
1000 ~g hwtiwtuwljwunLfitJWu lllWU1wlmu.llJI:if'lp f1blLIJ2mli hwl!w· 
UjWU1WUtuw\JnuJ t 6l.i2UWU 2·10-51'1\w ill::iOnLfitJWllQ: 

P.ntnf'l WI1UnL~UI:iflQ, ljwful[wb Pnl:iug hw6wfuwljwl.inLfitJW\J ljwqliflg 
(ui.L!I:i4lllf'l), pwdwul[nuJ l::ilJ l:inte tuupp' gwbf'l hw6wtuwljwllnLfitJW1J' 300 ~g. 
Ufl2Pli hw6wtuw4w\JnLfitJWl.l' 300-BOO~g bL pwnt~n hwCSwtuw4wl.imra~wu' 
800 ~g-pg wl[bLJ'l: 

U111InLlj~ l.inntiwLtnnnLIIll rnwl!wllwgt.tnui t' 1J4Wlllp ml.il:il.iwtnt.l 6Wjl.ltl 
dwliW\JW4WJPU p\JnLjraQ tiL wqrp.l'wl.i U11:iL\.[011nLfitJWU UUII:i4lllJ'IWJPll ljwqtiQ: 
Culll UUII:i4U1flWJPll ljwqlifl' Wl'lllmlm UU1nf1wpwdwlJ4mti t l:ipw\JqwjplJj'l, 
n!1Lnl:ill. UIWflqnpl:ill qqwgt.lmli t 6wjllp Wf1lllWhWJU1UWl.J tij'lwl:ipwl.JqmJitJnLU[l. 
l:iL LWJUW2b['lU1p, npnLti llbf14WJW9t.lWO pwqlfwhwCSwtuwljwllnLrctJWll 
w11,llm4pg Ujuupqnrn2 !P qqwgt.tnLli 6WJllp tnwuqwpwll.W'lflnLraJnLlJQ: C.ulll 
dunJwlJwljwJj'll.J pl.JnLJraf'l, Wll.linLljQ LJ'llJnu.r t ljwjnLlJ, by'lp 6WJllWJPU ®2ll'wl.l 
1Iw4WI111W4Q LPmtmtut.lnLLf t wllll2wl.J (LlfllltbL ± 3r)A), tJliL4nLLUWJpl.l In 
[!llflhWLTlt.lnll. (nt hWUlllWUlnLll): 

UJ1.linL4tl ctwuwl.lwljwJj'llJ pllnLJraf19 4wtut.two, W2tuWU1Wllll:ill.l:iflmli 
nrm2t.lmli l:iL hw2Ltwr4Ltmu l:il.i hl:iUll:iLJWL utomra.~muutipQ. 
• LTll:iLW4w1J Wl'l'JnLljj'l f1blLIJ2nLll' W11.UnL4fll:il 6W)UWJpU 6L12tiWll 04U1tu4.wmu 

LfW4Wflf1Wlj[l (~) (WJUj'll.Jel.J'(!UU1 hw6wtuwljW1JnLfalWU qnlllpl.Jbpj'l), 
• nul.l.lnLLUWJj'lll In nuf)hwllll[ni'J.UJ11LfnL4llbpj1 llbUWnLll' 6wJl.Jj'l hwuwndt:iewJj'll.l 

tiL wnw\.[l:ilWqnLJU UW~Wpi}Wljl.lbf'IQ (~): 
Lwpnpwumn LPnr6tJ nllrawgemu hl:iLnwqnU1l[l:itm t 6WJUP tiL 6WJUWJPU 

61J2liW\J 04U1Wi.lWJj'lU UWljW('I'lWljUl:ifl[l Ull:iU.[WljWlJ WI'J.llnLljj'l bL U1W!1Pl:i['l 
lluuj\JWLfl:iljnLUj'lflJI:ipm.[ WI'J.URL4j1 liWljWI111W4P 1Jt.lwqbglfw1J f'll:iumbnmti: 

1.5.3. Oqmwqnpbl{n'l uwpJ!lip[!: 

l.li'J.llmljj'l nLunu.llJwu~ptiw\J \JUjWLnwljm.[ oqlllwqnpOl[mll l:ilJ' ~C'-t-1 Wll,
lfm4~ m 4tlPf1W9tlWJ~ twlfl~UJ. OS-14 w4nwLnj14 twpnnwlllnn UW!1J2W· 
L{npmtiQ, wrtlfnLljp W'1JlJnLp1Jtip hwlJI'ltluwgnl'l tpljnl l11WI'IPbf1 l:t.ti4U111W-
2W1'1dfltlll:in l:iL 0WjlJWqf1~!; 

U.11,lf4W!Wlfl{! OuunWJnLU t UlllWU!1Wf1U1Wmu punqawq!1tif1~U hWUWUjW· 
U1wutuwu 6wJllp llw4wn'lW4~ tiL 6wJuwmu 6\J2lfwu liw4wnllW411 fWLPllwlJ 
huuuwp: vnwumu W4nLUU1p4 Wqf1WU2Wll{! 6tiLWLPntull.mll t ql:i4llli1WljWlJ~, 
n111J mdtl'l.WQL{mll t nufuJ'1.W9nL9~tn4 tiL LPntuwugl[mu ULWJ2WJj'll.l uwpe~lJ nL 
b[Ew;t ,lJ nlij14j'lu: titeWJbll p1.1~4~1J 4wpl:iLJ'l t tij'lwgllbt hw6wtuwJplJ wuw
Lhqw!.rmnn, nug\Jwqpj'l!lltifl[!, oug~lnq.nw-1>{!. OWJ\Jwqppt[! tiL WJL UWI'IQI:ifl: 
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Urttim4h qnwuguwu hwuwn wllbuwnt'LI~Ljl:inuwt uwnel:in~g t 
hwuwnLjnLlf r.c~-1 Wf1l1nL411 bL Lll1PflW9~WJ~ tWLI'll'lm (U4.1. 17): l.lj\J twl.j'lnui t 
bWJUWJ~U 6Lizl1w1J UW~Wfli)Wljj'l ~flWI.jwlJ Wf1cJbe[!, Ljj'lp.f"lnWf1WqwgnuJ[!, 
OljU1WLjWJj'lU hw6WI\IWjj'llJ 2bflU1~ Lll1PflnWJ1WqnL~JnLU[! l:iL [!UU1 «A», «8», 
·«Cl> bL «.JIHH» p.l.JnL,awqpl:it.nlj' 6WjUj'l liwljwnflWlm: Uwneu muj'l 
I:J.b4lllf1Wljwu wljnLulll~4 tiL L[tlp.pwg~nu tw~.Pwpbpmu tiL huwnwLjnpLraJnllJ 
ml.Jj'l !WlPI:itnL IJI'll.JtbL 30u hbnwl{npm~jWUp Opjl:iljlllUI:iflj'l WrlW£WQJ1WO 
WrtlfnLI.j[!: 

Owijl~tl'lll IJI'lwgl{wb U-101 IJI14nn-l>nllj'lg (16)hwrtnnl)wb 6WJUWJj11J 
6Lizuwll U1WlllW1JmU1Jt-pn I.Pntuwnljl{mu b\J qtljU1J'lwljwu lllWU1WlmLLI"1Jbf1h, 
nf1[! '11j1-6 nLcfu!lWQnLQ~i-nLf'tf\tltnl{ nLdt"f'tWQi.lnLlf bL hWfln!li)LjnuJ t 
uwq\J~uwqbljU1f1W4WlJ ULWJ2Wl(nn uwnel'lu (7): Uwpgp UWUI)flW4ll 
wulllj16wllwt.tnn4wb t I)P-nl{: tWlPtltl'l A, 8, c !5zlllflt pllnLrawqnl:inJJ. hwliw
LliWLnwutuwubgl(wb bll LI"WJ111f1L t.ubt.m hwU1ljnLraJnL1Jul::inl'll.J: l.lf'ttlm4~ 
nLdql.JnL~JWU UWI.jWfli)Wlj[! hWtibUWU1WjlWfl 6~2U1 t tWL/'lll,nLU IJI'lwl:ipwllq 
6wJllbn~ l)blLIJ2mti: UWfli'JIIL wljwu2n pwqllbf1Wl.Jq ljwti LWJllwzl:inLn 
Wf'tUnLI.jlJbf1j'l nL<:tq.llmraJnLl.J[! [!UljWt.nLti t WJL ljbfll4: l.lj'l L4WU16Wrml( 6wjl.Jj'l 
uwljwpi)Wlj[! tW414nLLI" t Lj1njuwl.J.2Wllll'ltl'l A bL B 'lllnet:innLlf, wnwl.Jg hwzt.tl'l 
wnl.Jl:itnL 6w)llj'l mctqlJnLJa)ml.Jll m 6wJUWJ~ll 6UznLLI"[l: Ulllwgl.[wb 6WJ1Jh 
liw4wnflw4n hwllbuwLnt.tmu t Wf'tLI"mljj'l l.Jnpuwul:infl hbtn. l:irat; 6wJll~ 
UW4J,up'lWlm tibo t l.JnnuwJ!'lg, WL4W L4bU1E t nnnzbL, rat; OljlllWl{Wjj'llJ q.m.nnL 
n"niJI1.2W4wJEnu.r t 6wJuwmu 6Lizuwl.J uwljwp'lw4n p.wn6!1 !O"LJLWU1J11:iL~I'lg: 
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vf4.1.18. U1J.LI'nL4~ qllwhwmllwll j:!llnLpWqptpn 

Owtflt'lij'l 'l)'lLI"WJj'IU uwunLLI" U1bi').WPW21'\Jl{wb f'tb4WL[W(1LI"WlJ Oj'lqwlJllbfl(l 
1.JwjlJWllll:iUl{WO bl.J hbU11:iLJWL UL4WlllWljl.Jbpj'l hWLI"W£1. 

BXOJ{ - '1111-4 tlt14J1n~n'l.lwJj'l'l.l nLdtf1wgn[gj1ffl ljwu l:in4w-
nwguwu hwl1nn'lWLWf1l:i!'ll'l Lfl1wguwu hwuwn, 

BhiXOJ{ q.nwugn11. ljwu h~n11 uwpel:inQ tWLI'll'ltl'lll 
Lf11wgl.Jtit.nL hwuwn. 

KA.Tll11iP -qb4lllPWl!\!flJ t,wlj'lwpl:ipuwl.J dwuw1Jw4 Lfl141'1n-
~nuwmu nLdplWgnLgj'lm IJI'lwglll:it.nL hwuwp, 

j.(E.TIHTEJib-1 umU1Eli,.IJ~1J ._wqJ1wllzwu1Jtp[! 30-901)P uwhUwu-
uunmu 10-wl.jwl.J 'lti9hPbt.uunnl{ !O"Ltwgl.mf'l 
Lj'lntu~£Wlllj'lt. 

~TEJlh-2 - ~.PI)llfwu£wtnl'lt. umLnewmu wq'lWll2wllubpo 10-
!JJ4wu J11:ighput1Jbpmt IJI'lllttiL 40 r)P- uwh~wl.Jmu 

· ·ramtwgl.Jbtm hwuwp, 
PO):{ l13MEPEHVIA- ijlnjuw1J£Wlllht. 25-55 r].P (A), 55-80 I)P (B), 80 ~j'lg 

pW(lO('I (C) 6WjUWJj'll.r i5l.J2nlU tW4lbtnL, hwLI"Wl4W
lllWUjlJW1J qlllj'lt (A,B,C) hWLI"WLflULnL, JIHH (10-10000 
~9 uwhLI"wl.Jl.JupnLu hwl.'.iwtuw~wumraJwll twl.j1Uwu 
hwuwp) qlllj'l!(l hWUWLflbtnL, j'll.JtLlll:iU 1JWUL hwiSw
tlJwljwl.JnLraJWU lnW('Ijl!:i('l O~U1W4WJh'll qnlllhl.!liflnLU 
qlllhtllb('IIJ. (<I>l1JibTPhl) hwLI"Wt('ll:ilnL hWUWfl, 
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PO.l(PABOTbl , • lf1ntuw'LI2WU1~t 1::, nnn hl.Jwpw~n(lnLraJmU 1:: UlWIJ'Iu 
UWf1RU WUfWLnbtnL {OTKJI), llllwg\JbtnL (KOHlP 
ffiiTA.H.MR.), uwner ctwuwl.Jw~w4,nn p\Jnt.rawqntno 
(.lihiCTPO ta MEAJIEHHO) qnwugbtnL hwuwn 

tiACfOTA - Lflntuw'LI2WU1~iiJ lf1ntuwn4m1.1 t: 16-8000 ~9 1111211l.J 
bn~nwtwlf1wljwu hw6wtuwl!wunLraJ wup 
ol.jU1w4,wJ~'LI qLn~t'l.ll:ino 

3BYK BHiiPAL(H.H -l.f1ntuw'LifWU1~lD hltwnwLtnrmLraJnL'LI t 111wl.flu 
twlf1btnL Wl11lml!n {3BYK) Ljwu ranrannLliO. 
(Blii>P AQIDI), 

Uq'l,wl.lzwllwJI'lll LWlil4 • UU1nLq.f1t LWUl4 t, nnlJ wzfl.lwmwl.Js;ap du.nJwl.lwlj 
rawflJ'MlLU t: 

OS-1~ wlfntuU1~lf LWP"J'IWU1nj1 UW1120 lj1wl! WP4'1 t, npfl owtu l!n111.Imli 
Lnl:il1w4WJl{WO t W llnLlj!'l WllJlJnLfl[! (OWJUWq.pfltf11.1 Lfllwgqwo nwohnUWfl• 
J,;!wl{n(lnt.\1), nul! w2 n11unw t.nb'fiWI'J.Ili.lwb t lf-101 lft14rm~nuo: Pnl.Jwl.Jl.lbpf1 
ll'l12f19n4 '.:wnLJrU'l ll'b 1'\Wlfwl.l l'ywLnl:ira l.Jbpuj1 4n11LQ19 trwnl:ilh t Owbl.JbL 
Ul4ntlJqu.ll4WU1 Wl'l.t.il1 lJLWUj1f 2t'J{UlbpnL.(~ lJ!1Wdu.li!WlJwlj, UWD£![! hlJwpw
l{nnnt.ratnLl.J ml.JI'! hw l4WU1WUNWlJ p.nl.lw4l.Jbt1ll l4UlU1UWlJ upfngnl{ 
Wl'l,ll'm.411 wqpJnt.nl'l l:iL IJJi ~nun llPl!~L t.nhrtWI.fwJfrl'll1wJt.nl'lg, u1.4mlJqjlg 
l.jwll' l4LWUtrlUWUWJfl9 Ll]1flJW1.4WU1bfl: ~ 

1.5.4. U2fuwmwlJeflqwU1wrnlw11 l.jwpqo 

vwtuewlJ wzfl.lwU1wl.Je1J ul.fubtl.J wuhnwdl:izU1 t. 
• ULnnLq.bt UWI1Efl hnqwl.Jgtlwl.J wnlfWJOlraJnLUQ, 
• Ll]lwgl.JI:it tl,b4U1f'lw4wl.J ullntgnti.IQ bt ut.nnLqbL hul.Jht LWlll4fl rawrwngQ, 
• lJWUlWI"'I:it iW~P! UWflE~ ql:ilfU1[1WI.(Wl.J tW!,flwpbnnLUQ, 
• nnnzlit tW~I'lt lfl14rm~nl.Jj1 UW[1Ef'tlJnLr&JnLU(!' (!ULnOWjUWqqwgnl'l,nLraJwlJ, 
• l.lbf\JwlJflltwlJwl.J t52Ulfltfl oql.JnLratWLip uwnel'l ULWel! hwll'wt.nbl'l,l:il 

UWUI'Jl1Wljfl 6wfl.lwljnl'l,UjWlJ qbfl~~ hl:iU1: 
v2Ltwo q.nnbnllni.J'alnLl.llJono ljw111wntt l)wuwtunufl ljwLI lWP.nrwl.ILnfl 

oqlJnl.fclJW~li U(lWlJg huljnl'\nLra-JWI.lp: 
~u tn4nt &wjl.iwJt'tll WIJlJnLf1lJI:inflg wrtll'mljj1uwljwpf1.w4o nnnzttnL 

hWUWfllfl'\ljfln~l.J[! UlOI'\WljWJIJt l:iflljnL 2Wf'ldtJ!lJbfl~ 1Jtl21:it: 
L~tuOflne fW~Gll4tlWU6~l.J wztuwt.nni12Wf1dtltl1 Wl'l,linL4fl UWI.jWf11'lW4Q. 

WJl.Jn liUll:iL' tipljnt 2Wfldtltl.lbflD Ll]lwuplJ: 
Ul'\ mljj11.lwljwf11)W41l npn21:iLnL hwuwn twlf!fl!l'l rtl:il!wl{wpl.lw'u onqwll· 

l.Jbp[! lfupqwl{nflbL hl:it.nbLJUJt 4lifll4 ,l.lEJ1l1TEJih-1-80, ,l.lEJ1l1TEJih-2-40, PO)]; 
H3MEPEIIIID-A, PO,r(PA.IiOThl ~ .lihiCTPO, 3BYK BHDP~- 3BYK. 

Ow~nu.l'l.!bn~ uljqp.nLI.l uwnen ULWR[! llwtu uwuj1g Ultiqwlf'lntul:it l)bl411 
w2, lf1ntubtn4 ,u;EJIHTFJib-1, WflJnLhtit.nbL' AFJIHfFJib-2 !,flntuwlJ2Wt.nj1tl.Jbn~ 
'ltlnen: 
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Urti.Imljp UWljWf111W4P Wpdtig[! nnn2 mu I; qnLUWflbLn4. ,li;E.TMI'EJih-1 bL 
,u;EJUITE.Jih-2 Lf!ntuw'LifWU1fltlil:;nf1 m ut W4.nn uw'LII'Jl1W4~ gnLgumueutnn: 

LnlJtl 41fL!nqn4, wrtllm4fl I.IW4Wfl11W t:! nnnzLtnLtl 1:: OS-14 uwnen4.' 
lf1nlf1ntul:itn~ l4WU1b'rltl l.JJnLrao, bt. U't121Jw wU1[!: IJ.Iu r}bl.L.IJ:!m.l.l u 4,wb 
U1LIJWtlll:inn ~wugLtmLI l:il.J wrt. 1.16-mll: 

~W6Wtu!J14Wl.Jnq&JWU U1Wf1Pb!1 Ol.jU1 4,WJPU qn111pl.JtrmLII WJUWJpU 
61.J2UWU liWI.j~· f'lllW41l!Wlf14.nLLI t llllWJU « » ~nLrawq.J1bpn4_ f !,flnLIAII:in 
ljWU1Wf1l::itnL9 l:l'U1n: i 

UJU l)ti'l.L.IJ:!n 1.1 PO)]; ll3MEPEIDI.Silf1ntuwlJ2 ttl prillwl!n Lnl:iqw WJ4,nLI.l t 
<llH11hTPhl !lflnemu, pui.J tiACfOTA-Hz ·. lf1ntuw'll2W111P!Il pnlJwl!o 
hbnraw4w LraJwll'p Lnb'l1w4wJLtmu t 63-l'lg Ll]llJtta aooo =\g h wt:uw-
ljwtJmraJwu neonmu: 

Smnws;aw mn hwt5wtuw4wl.JnLJajwlJ oLj wl{wJfllJ q.m.nmll tUJLtlntiAibfl 
ljWU1Wf'll:ilflU, R t oq.Lrtl{bL Ll]lwjll 2 ~ntuwl.JfWU1f'tftlg, WJU 
U1011W4WJI:itm.t W l4UU, nf1 QnLQfl!fl UtWR[! qLn~Llfl UwU!li1Wljp W2UWUnt.lf: 

Swan hwe5wtu ~wumraJwup Wl1llnL4 twlf1bi.J'Iu UWf12f't ULWR[! 4wrmq t: 
U1WU1Wl.Ji.ll:iL (raflpn : LLiwu l)bl.L.fJ:!mLI wl.Jhpwdl:izUl t PO,z:t; PAOOThl 
~ntuwu2wU1~tfl p.nl.Jw~n t.nl:il'l.W4WJI:il «MFJVIEHHO» fltlnenLll': Owlj1nLI.l
ubnflg u111wgqwo t.nt.!Jwtul:inn q.nwugtL Wl1.1.15-nuJ: 

s. U2fuwmw1Jetl hwzl(liU1lf.m.PJnlllo 

1. CuUl t'IC'-l.-1 twlf'l~t~ gmgumu,e~' hw241:it wztuwmnq wnw1.16fllJ 
2W11dt'Jtl.ll:it1 Wl'l,UnLI.f~ UWljWfli)WlH!, j1Utl41:iU UWI:iL' bp~nL 2WI1dt'Jt\Jl':ip[! 
Ll]lwu~l.l W2tu l:itj1U tit UU1UJgqWO W11UnLlj~ li'WlfW111)Wl!lJI:ipfl qn~WJ~lJ 
Wfldbs;!UI:if1[! hw UWLntil rartLJLWLn!"ll:ilfl unrnJw~fll'l hbUl (WI'l,. 1.14), lJfl4b'U 
uwbL' wlJwlflU1fl4 wlJwl!nl{ u111wgl{wo wndtie hb'Ul: . 

2. nrnzbt w11 L4~ Cl.Jzuwu uwLJwpf1.W mwnphn oLJt.nlJI'll.J 
qnl11j1Ub'f'lnLU, Wf1dtiRU'li.J1(! Lf1WQUOL 1.15. WI'IJnLUW tll': 

Q6bi wrtll'ntl!/1 u1.4ttN:n~ qf1w~fl4n l:iL hwl.lbu 111tL 1.1LJ.1.18-ntLI pan wb' 
pumrawqnfl hti111, uzttnl{ 2t11ml.llltno: \ ·. 

3. n(ln2bt OWJUWI.jtwl.Jfltl.lb(ll'! bL UlWI1Pbn OWfUWI.lbljnLUI'lf l4WU1bfl~ 
Oql11wqnf10UWU ~nLU WI1UnLljj1 Liwlfw(l~Q, t.nllJWtlJbl'lQ q.rlWUgbL 
Wl1.1.16-mul:iL npnzbt l.lwjlJwl.Jtwl.luwlJ fW~D t.nwpp.l:ifll)tiut.el:iflnLll': 
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II) 
CX) 

CX) 
N 

QwjUWJ!'lU 61J2Ll'Wll llw4WI'lllWlJlJI:iflQ U1Wflpbj1 o4tnw4wmu 
qnUl!'llJI:inmLI 

U.rumuw~ 1. 15 
O~Lnw4,w]p\J 

=\g 31,5 63 125 250 500 1000 2000 4000 8000 qm11p\Jh('lnuf lftlfpi.J 
bp4('lUJtUJ4lw4w\J 

hwtiwtuw4w1Jnll'a:lnL tnqw('l 1,5 1,8 2,1 2,4 2,7 3,0 3,3 3,6 3,9 
\JI.Jbnn p~ 

fanLJlWLilfl4nl'\ 1 - 79 70 68 58 55 52 50 49 
wpdtElll:ino. o.uUl 

4 63 52 45 39 35 32 30 28 QnUS 12.1.036-81 -
OwLt~nu.JIJI:intJ 
wnrunL\JQubpn_ 

U.l'\lim4!'lliwlJwnllwlJ!'llflnlflntumraJnL1JQlTIWflpl:iptltiljnLu!'ltlJI:ip 
oqtnwq.nnatl!'lu 

U11LlnL4P 
Llw4wflflW4Q, f--------~--.------1 

2 
3 
4 
5 
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1.6. fc)rfil0l1Ul..r =lbSU:lnSntliC 
1.s.1. U2tuwUJwllel111utwmw~n 

ntun'ullJwu~pl:it UWfHlnL onq.wu~qlf~ l{J1W fill1filr1UWU WqJtl:igm
raJnLLI[! l:it UflW /i)nLJLWlllfll:itP llnplfwlll:ip[!: 
ntumlfi.Jwu~fll:it oq.lllwq.npol{ni'J. uwpewl{nf1muul:inn lfwnmg
L(wO"enl:it wztuwlllwl.IEo: 
'Owtmraw\JWt fill'lfill'lUWU li'W~Wfli'J.W4P iWlflUWU lll:ifilnrtl.JI:inptr: 
Owl.j'll:it fill'llitrlll'wl.J UfWflWll'l:illl!'ll:if1Q: 
4.tiptmO'I:it Ulllwgl{wb Wfli').JntliEl.ll:ifl[!, wlll:it l:iqnw4wgm
rctJnt'lllll:in OL Wl'lWfWfl4nLfilJnLUUI:i(1: 

1.6.2. Clll'}hwllnLfl l}llnLJJilltp 

n11L40U WfllllWJtflWlfWl.J l{UWUWlfWflnLfilJnLU' fil(1fill'lnLlfi.J ~(1tillpg 
Utifl4WJWQ1.Jntlf t lii:ij'\Jw\J~lfwlfwlJ lllWlllWUni'J.WlfWU 2Wfldntll, np[l 
UWfll').nL uwnlfl.J~lJ hwllnfl!ll{ntll t UW24tl. nulfnn\Jbf'lp 4WLf lflwt.Pntlt 
hjntul{w"O"J21JI:ipp Lft'12ngn4: 

C.utn .l.j'lnj'\Jwugllwl.J bf\wllw4t'l rctflfilrlntliQ thl.lmll t [!l.H}hwl.Jnq'l, l:iJ1p. 
tnwlfl.w\JmliUI:iflQ hW'l"fll'lllntli l:il.J Ll'Wf1flnL hl:il.llfwu lfw4b
fll:itmJraul:inhl.J' \Julilwb ltwU ~wuq.l.Jwb rthnenl{ bt lill:illWJpll (llwu
l.lwlt~). llnp. tnwlllwllmliUI:iflQ hwllnnrtll.mlf till uwnflm 61:inel:int1 
1lp,2ngnl{: 

Culil Wl'lW,2WQUWU WrtP.JnqllJI:iflp' [!UI').hWl.Jnt('l rctflranntliQ L~l.Jmtf t 
U1J1WUUUfnflLnWJpU, lllflWUULljnfllilWJpU-lilt:ij"LLllntnq.l'twlf WU tit 
tnbj'\Jl.lntnq.pwlfwl.J: 

raf'lranuwl.J ti'f14Wf1Wlllt:il wqnt:igmraJml.Jpg UWflll4Wllg llntn 4Wfln'1 
l:ill WrlWfwUWLUJWflllWJI'lll hWLfW4Wf1q.p, l{l:iUl1lppntUW(1 WL4Wf1Wlllp, 
wunraul:inp m hni'J.I:iflh ~m\Jlfgpnllwt l{~15w411 tuwtulllmliUI:ifl, nflnue 
lfWflnrt t:ilJ hwl.lq.l:igl.Jbt ranranwhpl{WUflnL/i)JWU Wl'lWfWQUWU[!: lJliwl.J 
hpl{wllf1.ntraJwLfp. lilWr.l.Wlllnrt\JI:ipp tlnlil llltwtnL(nuJ l:il.J gwl{bn 
61:inel::il1ntll, Lfwlilul:inh UU.jplllwlfmu, 1lw24WJh1J qq.wgni'J.nLfilJW'll 
llll.wqmu, llltwl.Jl.Jbpp !ilnttwgmll bt hnnwgwl{t:ip: 

tapranntliQ q.llwhwtnl{mu t lilWtnwl.JuwlJ wllL4Lhl11nti)WJnt! 
(A,li'Lf), hw6w11Jw4Wl.lnLfilJWUp. (v,~g), UfWflp.bpntfa)Wilp (T,l{fllt.), 
l11Wtnwl.lni'\W4Wll 2Wf1dUWU WpWq.nLfCtJWUp {V, lfll.t} bL Wf'lWq.Wgliwlip 
(W, Lf/l{2

): '-'2li.WO pumrawq.['lhJ'IP llpfpl.J wnctl:ienl{ q.llwhwtnl{mu t 
!ilflranuwu IJ.UI).hw\Jmp p.l.JnL[clwq.ppo: SwLnwl.Jnrtwl.fwlJ u.mngl:iuo 
plJnqawq.nl:itm UUfWtnwltnl{ U(1W hwiSw!lJw4w1.JnLfaJntlJlJI:iflj1 wllpni'J.f 
ULLII:i4llli'IQ pwctwl.Jl{mli t q.ntnpl.lbfll'l ta JnLJ1WJ2WUf)ntn q.nlllnt hwuwp 
nnn2~ntll l:il.J /Ctflfilr.l.UWU l4WflWUI:itnflbflp 11h2PU ewnw4ntUWjj11.J 
lii:ibntfajntl.ll.Jhfl[! (WI'\. 1. 17): 

ewuj1 n['l ranranuwu L4WJ1wlll:il11(1l:if111 lf'lnlflntuuwl.l tnj1pmJrau 
wl.Jl{lilwlJq. (2hli'WJhll) ilb'Ont,ajntl.Jj1g lftll.Jil:iL U(1W Pf1W4Wl.J lii:ib'ntfil)nLUQ 
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p.wLtwlfwuj11J Lfl:ia t, mutnj1 1J2L[wO l.llwnwubl11(1ti!"'f'\ twt.Puwl.J hwuwn 
QUI'}.ntlJLtwO t tlf1W4W1J tiL 2DUWjj11.J wpctl:iglJI:iflj1 hWf'IWP.I:iflnLrctJWU 
tnq.wpprauo.. pull nnl.lll:iu f.Wlflllwu upwLtnn' l'}.l:igpp.bLQ (!lP.): 

tanranwnwq.mraJwlJ (nq.wpprallw4wl.l lfwl!wn'lwltn (llP.) nf1n2l{nuJ t 
hl:illltiLJWl W(1l11WhW)I11nLfaJWUP,. 

v 
Lv = 20lg 8 l}f!, 

5·10-
0fllilOI'J.' V-l.J @f'l!ill'lWJ1Wqntfil)WU PJ1W4W1.J Lfl:iO"ntrctJnLUU t, 11/Llf14, 

5·10"8lf/l{(14· [! filflfill'l:W(1WqntJ'i})WU WUL{lllWUq (2bUWjj11.J) 
uoomraJnt'uu t: 

~wllwlllfwl.J 61:itbl.,ntl nnn2Ltntli t ranranwnwq.wgliwlJ tnqw-
flhrallw4wl.J llw4wnrtwlto. 

w 
Lw = 20lg 4 , 

3·10-
nntnbrt' W-l.J filJ'Ifill'lWflWq.WgliwlJ pnw4w1.J ubOnqctjntl.ll.l t, Lf/ll.n4

2
• 

3·10'411/l{pl{u rarranw('lwq.wguwlJ wl.Jijtnwl.lq. lii:iO"nt[clJntl.ll.l t: 
l'afljallWflWq.ntraJwl.l /i)ntJtWlllfll:iLh Lfl1.2tllJ ewnwl!muwjplJ wul:il.Jw

llbb wpctbeo 0,2 li/L(plt t, pull lfl:i4 =u;;pg hw6w!lJw4wllmraJwll 
llbl.llemtr tnq.wnrrauwlfwu uwl!w!'lnwltn 13 nP. t: 

vwtuewu ranranuwl.J l'}.hlf lLIWJEWflP ilj1,2ngwnuw\J U2W4ntlf[!, 
wlJh('IWdl:i2lll t nnn21:il U(1W Wl'l:W2WQUWU Wll.PJnLflUI::iflQ, U1W!1WOLI'w\J 
nti'J.I'll.Jhno l:iL ~wnwtrl:itnnhnh nnw4w1J llw4wnnw41.1tno: 

ranrantiwlJ lll:ili LljWJEWflP hl'tlil.Jwltwll OLI'\1'\nL/i)jnt'lllJI:iflPQ till' 
lilWtnwl.JmlllJbfl wnw,2wg1Jn11 mctonn lJL[wql:igmliQ, hwllw4wnq.l1 
4n2U1wgmli'Q 4w11 hwl{wuwnw421'l:nf'\ qwllq.~w01JI:inl1 ltnnwnntllQ 
nhqnl.JwuuwJI'll.l l11Wl1lwllmi11.JI:in~ pwgwnuwl.J lJ~wLnw4nl{, hwLnm4 
IJ.IW2LnL4wlJw~wl.l Llhfngubntl (4nztl~l.ll:ip, btnilmgul:ip, qnnohel.lh!l, 
uwnewttnnntlilJtn) 4f'lflwnllwlip lilwtnwlJnLll'l.Jbflp Lfwpmun: 

1.6.3. Oqmwqnpbl{nq uwpewl{npnullltpn 

nn~bu lWP.Of'IWlllOfl UW(1J2Wl{nJ1nLU Oq.li1Wqnf10LlntLf t UUlllW· 
I'\W4W1J Ul:ii'J.WU~U UlOfl.WJt!'ll{WO' hWUtnWlllnLU hnuwl.Jep ttblfi11J1W· 
2wnctrm. nflh tnul:inj11.J wunwgl{wo t rawl(lwlll'lLln (lill:iu 1.14. 1.19): 

tawtPWlltlLll'l tnpwliwqOnLt wnLtw411 Lfb2 wupwgLtwO" t unw 
qwllq.l{wb'~ wntnwlfl:ilJlilflnl.JmraJmUQ lflnt.Pntunll Ll'l12nL4Q, nj'1Q hl.lwnw· 
LtnJ'InLfit)ntlJ t lllWLPU tPnlf'lntut:ilnt tnwlilwl.JllwlJ WliLL!thlllntllWJP 
ubbnt[cljntl.JQ: 11bnutnwtnj1 llf'\2ngnq lfln\.f'ln!lJl{ntli t l11Wl11WUnLLflll:ipj1 
hw6wtuw4wl.lntraJml..to: Cunml.Jl{mu t, np ub'lwliQ hwl.JI'}.j1uw1Jmll t 
Lfwu1Jw4p (tn4WL) rctJ'I!illlliW'll WI'J.P.JnLj1, WJUPUJ2U, LfW(11lU W2j'\JWlllntLf t 
unwl.l 6tnenLt hl:il.Jl{wb: 
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nrn.41:iu ta'flta'l'lWtfl:iljnLU~i OQUlWQn(l~n~mt.f !:ill ti~bLUnLJU tW41~ 
41WJI1l~g tn nl:il.ll~u~g ll~2W'l~fl ,.abnral:in: 

Ow4'1mt.f1JI:irn ljwUlwfll{mu !:ill r-c~-1 • wflilm4~ tiL l{tlprwgrw1 ~ 
tWI.fltltnl{ (Ulj. 1.20): 

U!:ituwu~ljwljwu Ulwlllwumt.flJI:inn tt!:i4ll1flw4wll wql)wuzwuul:inr 
t:;u 41:inwttmtul{mu ,IJ;l3 tiL ));14 L4tltiqntL!:i4ll1flw4w1J 411Pnntwlf1rt 
lf1ni\IWflljj1[lJI:iflnl{: Ulllwgt{wo Wqrtwl.lzwulJI:iflj1U hLUUWJ1dl:iE 
taf'lranwnwqmra-Jwu Lll:irwt.tJntu!:iLnt UlJ..IWtnw4m! 4hnwnt.tmll t 
j11JU1!:iqflWU1nJ1[!: 

@('ll&rlWflWQnlta"JWUQ ljwt.f ta'fll&rlWflWQWQUWU[! hUJUWlJ..IWUlWU· 
tuwl.m'l tL!:i4ll1flWljwlJ WqrtWU2WUUbfl(l, 4WI\It.lWO tWI.flmll1JI:if'1j1 
U1!:iuwljj1g, nLd!:i'lwgl{nLli bu twlfln'l uwnetli'Tlf">-6 md!:i'lwgnLgj1tl.ll:inn4' 
tfhl.Jt!:il tfh2h1J ewnw4muwJtl'll Wl~EwLj"lnturtn (t'l!:itn!:i4~.nnn) unnllwL 
wztuwl.llwueu WlJ..Iwhmlnfl ll'!:iomra-Jmun: U.Jumh!:iml:iL wq11wu2wun 
lfl:iQ~p.l:iLUI:iflnl.[ hWflnfllfl{nuJ' t 'llzltwb tWl/1~!11 ULWEWl{np UWflEI'llJ 
(1J4. 1. 20): . 

SWflpbfl hwawtuw4w'llnLfaJWU 04tnWLlWJj1U q.mnj11J!:innu.I 
ra-rranwnwqnq&Jwll tiL rarranwrwqwgll'w'll twlj1ll'wu hwuwn oq.Lm.[mu 
bl.ie tWl/'lht UWflEj1 Oljl.llWl{WjjllJ qU1~fUI:ifl~g: 

HI,.HIVfHI 

'L~.1.19. '-lj1ppwg~WJI1 !W~Ilw(i lWpnpwump UWflRWL{n('lllw(i 
utul:illw (i 

1-Util'lWU, 2-hWUU'lWlllnLU hnuwlJJ:!j'l ttbljlll(1W2Wfldj'1t, 3-~Wlflwl.lt'JLl., 4-Ut'JfnLlj, 
5-hnuwl.!Ewlflnf\JJ'lt. 6-wllfLUU'lj'lf, 7 ·UJh bqntth4lllpw ljwlJ llh pp ntwlf!J'1t 

t.hnf\JWpljJ'1t tJ.13 (.[{14), 8- j11JI!lb'q(1WU'lnf1, 9-Lfj'llj(lnU'lnlJWjplJ UWf\JWnLdtii'[LU-
gmgj1! (l'flU-4), 10·tWt./'ljli ULU('l,Q (I'TJf">-6), 11·6WjlJWljtWllj1t 1.Jb'(111f'l(1: 
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v~.1.20 Urtllntll~ tL L{~J!f1W9~WJ~ fWlf\IIWll UWf1J!E! 
1-twL/lrtJ'111mlllQO.. 2-ql!lt'Jtlltinn hw6w)uwljwumraJmllubpj1 L!'lntuwll2WU1t'lt. 3 

tiL 6-4WI'lqwl[nplfwl.J Ujl!lmlllwljlJb'flpl.jmupljub:n, 4-wrt1Imljj1 ljwr.! l[j1ppw
gj1wJJ'1 nt;dj1uj1 pb:fHJ'Wl.J WU2WU'lj'1t. 5-wqi)WU2WUWjj'11.J LWUUJ, 7 ·ULWJ2W4np 

UW[lJ2, 8 til 11-Untlll,QWJ~U WQI1WU2WUUti11J'1 fanLLWgt.lwl.J L/lntuwu~wlll~tl.Jb:fl, 9-
t.l~Ljnn~nl.Jp hwrtnflrlWLWJ'l, 10-qllllltl.Jtip[! hwllwtnbtm t./'lntuwl.J~wlllj1i, 12-
W21\JWlllW1.JE!I1 nbdj1uj1 t.hn)'uw1J2WU'lj1!. 13-tLI:i~U'lJ"W~WU U'lJ'!WUW!WL/lULUU 

hwuwljwJ1qjluj1wgLiwu t.nnuj1lj, 14-q,wllgnl'\ ljwu huljn11 uwnJ2I:ipj1lfj1wguwu 
t./'lnuj1~, 15-hn11WU91ltJ'1 llj1wguwlJ UjlnnLU1Wlj, 16-1IIl411n~nlJ: 

,...CY.-1 WflUnL4~ til !'itl'l!Ctnll'wl.i tWltJ~tll WlJ..IWhnl{nul t [!UifhWllnLf'l !:iL 
O~U1Wl{WjplJ UW~Wfii)W41Jb[1nU1 ht:il.ll!:il)WL lJ..IWf1WUtillll1l:iflp Pf1W4Wl.J 
Wfld!:ig1Jbf1p !WL/1nL!l1.ibrtQ' 
- rctllrctnwnwqmraJml.in' hwawtuw4w\JmrctJWlJ 10-12500 ~9 ll1~flnLJ· 

,a-mll 2t"LfwJpu Wfldl:ieh (3·10"4 Lf/4.n42
) hwll'!:iuwmmraJwllp., 30-130 

11P. uwhuwu'll!:i!lmll, 
• r&flranwpwq.wgmun' hw6wtuw4wtmLJaJWU 10-2800 ~9 lllPflnLJfanLU 

2t"ll'wjj11J Wf100EP (5·1 0"6 ll/4.fl42
) hwlltllWUlnLrctJWll'p, 70-160 lfP. 

uwhuwllul:irmli'~.J 

0W\l1P! UWflEP (1J~.1.20) lfhli'Wjpll ll'wumll' ll11:irtWPW2tu4wb !:ill 
hl:il.nl:iLJWL rtl:i4wl{wpuw1J opqwu'lll:illQ' 

BXO,n l'flp-4 ll'l'1411n-+>nuwJhlJ \Jwtuwmdb'lW9nL9P!P 4wll 
bp4WI1W9UWU hWI'lnfllfWLW!ll:iflp Lfpwgll'wlJ 
hWUWfl, 

BblXO,IJ; -q.rwugn11. 4wll' hu4n'l uwnetrn tWL/1hthl.J 
Lfj1wgl.Jb'lm hwuwp, 

KAJU1EP ·tLI:i4Lni1W4Wll tWtjlWP,b!lli'WlJ dwll'w1JW4 
Lfp~fln-+>nliWJj11J mdbll.WgmgptQ li~wglJ!:iLnL 
hwuwn. 
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AEJ1HTEJ1h-l 

,li;EJIHTEnh-2 , 

PO~ 113MEPEHMH 

PO,ll; PAEOTbl 

l.JACTOTA H' 

3BYK-BHEPAUIDI-

• l.f1n)'ul.UUfWU1fl1 t, nnfl oql.lmjaJWUp 10-w~u.il.r 
l)t:igppl:iLlJI:inml. fanLLWQLI.nLli l::iu UnLU1J2U-'JPU 
wqllwuzwuut:ipn 30-90 I)P uwhuwuut:inmu, 

• Lf1ntuwllfWUl~1 t, npp oq.umraJwlip 10-w4wl.J 
l)l:igppl:iLllt:ipml, J'itnLLWQLI.ntli !:ill lint.U1EWJPU 
wql)wllzwullbflQ lifllltl:iL 40 11P uwht!WUQ, 

• \.flntuwllfWU1jlt t, OI"'Q ownwjnLli t 25-55 11P (A), 
55-80 llP (B), 80 11P-j1g pwp6p (C) ta!11'~1lW· 
pwqnLjaJWll fW\.fltlwlJ hWUWI'l hwliWUfW· 
LnWuf'uwlJ ql11flt (A,B,C) hwliWLI10LnL (10-pg 
lifll.JtbL 10000 ,g hwowtuw4w1JmraJwlJ uwhuwtr
lJI:ipmlf tw41nultll:ipp hwuwp) qLnlltn hwtiw
L!11:iLnL, fll.JtL4bU lJwbL hwowtuw4wl.!nL,aJWl.l 
LnWflJlbp O~UlWL!Wffll.J qnU1pl.JI:i(1nlli ql11fltlll:i!1[! 
(<I>illlhTPhi) hwlfwtnl:itm hwuw11, 

• l.f1nj'lJwl.JfWLnjlt t, nnnLI. Wli£WLmtmli (OTKJI), 4Wli 
upwgLtmli t {KOHTP llMTAHIDI) UW!1J2Q, 

- 41nf'uwl.I2Wl11P! t, nl'lfl oqumraJwlip L/'lnpllwn4· 
Ltnur bll 16-jlg uflllnbL aooo ,9 lifl2fll.J l:in4nw-
twl/'lw4wu hwllwtuw4wl.JnLraJwlip o4U1WllwJflll 
qll1fltlll:ifl[!, 
wli2Wli1P!Q hllwnwllnnmraJmll t UlWLI'lu twlflbtm 
Wlllfm4n 4wLI ranranmun, 

1.6.4. UztuwmwlJe~ ~wmwrnJwlJ ~Wf1CJI! 

~wlflnLI.futnu u4ut:itmg wnw2 wllhnwcttzl11 t' 
• ut.nnLql:iL uwne~ hnl'l.wl.Jgtlwu wn4WJnLJ'itJnLU[!, 

liflwgl.JbL UUnLQnLU[! l::iL UUlnLQI::il hu4jlt LWLfl411 J'itWflfanLUQ., 
4Wt.nW!"II:iL tWLf1Pt UWflEfl ttb4LnPW4WlJ !Wt.flWpl:iflnLU[!, 

- l'lnwqn(10bL tWI.flP!P lfjlwgmLfl.JI:i(1[! 1.14. 1.19-mtl pbf1LlWO uf'ul:illwJj'llJ 
hWUWUjWl11WU)'uWlJ: 
vzLI.wb W2flJWU1WUJ2Q ~WLnWI'll:il J1WUW)'unujl 4WII LWpnpWlJlllfl 

hu~nllnLJ'itJWUJl 4wli llnwug liwu1Jw4gmraJwllp: 
~wlflfl! uwner lll'lllwJfllJ Lfwumll qll11J4.nll l'lb4wt.twnuwll 

0(1q.Wl.JlJb(1[! ll1011W4WJbL ht:anbLJWL 41:ii1UJ· ,li;EJUiTEnh-1-80 
,ll,EJUiTEJih-2-40, PO,ll; H3MEPEHIDI-mfH, PO,ll; PAEOThl -":ShiCTPO',' 
3BYK BM:SPAI.Uf>l·" Bl'lliPALUf.SI" ' 

,tl11wqnl11Ltnrt op.JI:i4Ulfl Ltnw hl:il.JLI.I:itnLI. ~~3 lj'lnf'uwn4flm. llflwgl.Jnur 
bl.JE ttl:i4l1l(1W2W!1d'fltfllJ t:iL 4WU1WI'lnlll J'it(1JallW(1WqnLj'ajWU QU!lhWUnL!1 
Lfw~W!11'lW~~ twlflnuful:in: 

t:;,al:i tWt,tlmlil.lbflfl QUJ'itWQ£!nLU UWI1J2~ ULWEQ QllllJLlnLLf t UWUI)t"LW4~ 
6wj1J UWUnLU, Wl4W WJU li1011.WLflntlJLtml! t Wf UWU, Ull:i11.Wl.f1n)'ubLnLl 
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uljqtJmll ")];EJIHTEJ1b-l ", WJllmhl:ilill:iL' "AEnHTEJib-2" 
L/1ntuwl.I£Wl11Pillb"flp lll'll'lEQ: 

Owl.f1ml11Jupj'l Wfli)JnLliElll:il'lQ (!lP) hwzll.mlf till hl:iiJlbLJWL 
pwuwlll:iLn4,' 

A=,ll;1+ Jl2+ll+K11+K.u 
n11Lnbrl,' A1· ll"~EnHTEnh-1 "·fl gmgllmlleu t, 

,r:h- o "AEniUEnh-2"-~ gmgumuel.l t, 
n-n twLtltti uwnefl uLwefl gnLgLfmlleu t, 
K11-ll p\JU11Jqpwll1nl11'l ramlwgliwu qnnow4pgl.J t (5011-P), 

K.u -u Jl11 l.f1ntuwf1411tl'l l.f1ntuwnl!liW1.1 qn(1bWl!9P ozU1nLl11.1 t {KA=6,5 11P): 
,wcwtuwl!w\JnLtaJml.ll.JI:ipp ol!Lnwll.wJfll.J qn1.11p1Jtpmu tal'lJ'itllW

qpmraJwll liW4Wfl'lWl!lll:i(1~ !Wlf1mLll.Jt:i!'l[! l!Wl11WflLlnLli b\J JUIH 
p.l.JnL(aWql'lnll. tWlj'lnLlilJI:ip[! 4Wl11WflOLnL9 ht:Lnn: U.jU !lbl4£!nLU "PO}:l 
J13MEPEHJII~" pnllw4o. lilbt"LWilflt.lnLli t "$Ji1JlbTPhl" llfli1J2nLU, pull 
"l.J.ACTOTA " t,fln)'uWllfWll1jlt[!' huprawl!w\JnL(ajWlip' 31 ,5; 63; 120; 
250; 500 llP!1EI:iflnLLJ': 

, Swnflbf'l hwtiwtu wl!wl.Jm(aJWl..l o4ll1WLlWJPU qnLnpl.tbpnui 
twlf1nlll1Jbfl l!Wli1Wf1l:ilflU OQ.Ul\.lnLLf bl.l£! l!j'lwjll ,li;EJIHTEJlh-2 
Lf1nj1JWlifWU1fltflQ, l.Jpw p.n\Jw4o. l1lb11.W4WJI:iLnlt WJlllL!jlup llPf'l£!nUJ, nn 
twl.f1nl1. UWflJ2~ ULW£![! qUllJLlj'l UWUI'},I1W4P Wf U'wumli: SW0!1 
hwtiw)'u w4Wl.JnLjaJWUJl Wqi).WU2Wlll.tl:ifl[! tWLf1bLPU 4Wflnrt t UWI'l£!11 
utweo. l1lWU1wlJLtt:L (ranranwt): L.lJu l').t:UiemLI wl.Jhpwctt:zLn t "POA 
PAEOThl" lj'ln)'uwl.J2Wl11j'lt11 pnl.Jw4n l1ll:it"LW4WJOL "ME.U.nEHHO" 

'lnnemu: 
1.6.5. Uztuwmwl.le~ hwzl{tuu~nLJ&JnLlJQ 

• npnzt:L l'itPJ'itllUWU Lfw4WI'lllWl!fl Lf1nl.f1nj'um,ajwlJ 4WtlJLlWOnLJ'itjnLUQ 
l/1WLnwlJLfwll WUUflflU'InL!lP9 (I.Pnltlntubtn4 rawlj'lwl.JI'lLll'l llnw t:nwo 
bwl.Jpngfl llPI'lEQ) bL hwl'iwtu w4wlJmraJnLl.Jjlg {nl:inuLnwLnnLl 
Lflntut:itn4 tw41tttr LLiUlmLnwraLtbnn): 

• n11n2til !itl'lJ'itrlWflWqnL(ajnLU[! hwtiwtuw4w\JmtaJWU LnW(1pl:ip 
o4l11Wt.lWJPll qnlllpllbpmu: 

• npnz!:it J'it!1J'itllWI1Wqm,a)nL1.J[l l11WtnwlJU'wlJ hwt.iwf'uw4WlJnLjaJWU 
l11W(1pl:ip Ol!U1WLlWJj'lll qnl11p1Jb(1nLU l.f1Wjl11j'lQ tiL ntiLnplJtlg 
raP ranwlfl:i4 mutt tl.JI:ipp oqLnwqnpbliwl.J !lblL!emu: 
SLlJWtl.JbpQ LI1WQUI:iL 1.17 wrumuw4mll: ,wubuwLnbL !'VnLJLWll11iLI.nrt 

unnuwl.Jbpn hnlll: Ul.Jttl::iqpw4wgmraJm1Jul:in tiL wnwfwr4mraJml.lul:in: 

59 



....: ..... 

..... 

60 

I 

I 

1. 7. USPOPOU'-In'1\USf'\1.1 t~ti'-ISf'\ ntuntUlJUUf'\rntlJC 

1.1. 1. uztuwlllwll~" lliijwlllwlln 

nwmuuwupphl umpnpnuljm-4WJt'lll t~tljmno: 
Umpnpnu4m-4WJpl.l t~hljmp oql.mt(itJWUP npn2hl l4ll'lllllln11. l:it 
zwnctllnll uueuuwuwutnt'l 1.4umttnWrtllhPil tL zwnctlfw\J 
hwtiw!lJwljw\JntraJnLl.JQ: 
Vtieuuwl.ltnt'l wztuwmwuejl nup-wgenuJ w'lluwpemta-Jml.ll.lhf\P 

hwJml.lwptirntun: 

1. 7 .2. C\.tqhw\mLflllf1nLJp\ltifl 

U[\UlWI').['IWljWlJ ztuet(lp wrhl:iumwljw'll tnLUw4.nrtiwlJ hwuwp 
OQU'lWQn['IOnLti t;lJ tip 2W['IE tntUWjp\J Wl'l.PJnL(ll.Jbp: f).(lWUQl1Q 
hjll.fuwljwlJuti(llJ tilJ zjlljwgt.JwlJ, UOLlfj11Jtiugt;lltnWJ!11.1, hWlllnllj pwpbp 
tnLUW!.lnflnLp-JWU tWli1.4hPQ (onpl.Jwlj' pwnbP tL qtpp.w[lbfl u1JrtP4WJPU 

Cpljwguwu tWLI1.4hPQ tl'llmui t\J 15-1500 '-l.tn hqnpnL(a)Wl.l' 220'-l. tWtiU.jUI"\Q): 

LWPll'w\J hwlfw('l: f).('lwl.le 11\JtUihu m\Jml::iuwljwl.l, wJl.luthu tt qntl.lwJI'll.l 
tiwnwqWJ(itt.IWlJ lfltUwljtU'ljlQ nt ljWliiW(1JWl tnLUWJl"IU Wll.P.JnLp\Jtpll 
tll hwuwpqnuJ, npn\Jg oqlflwljwp qnpbnllmfiJWll qnpbw4l1911 hwqpll 

hwu\Jmu t 3 mnljnujl: 
LJnu.Jp\Jtugti\JlllWJI'll.l tWti1.4hP[l t.Iwu\Jwljtmpt\.1 qtpwg\JnLti ttl 

zr4wguwu twtiU!tPP p-l:ipnLp-JnL'li\Jtpo: 
l.lptnWI)(lOLta-JW\.1 tiL ljti\JQWI'l.WJjlU UjWjt.JLU\.1\Jtpnu.I UnLu!1\JbUgl::i\J-

LnWjp\J tWtllllhf'Q q\Jwtnll. wtltttl t.Jtb ljf'tpwnnt(itJnLU t;\J umwl.lmti, 
npmthtmtt \Jpwue nL\Jt\.1 html::iLJWL wnwllttnLtaJnL\Jl.Jtpn' zj14wgt.Jw\J 
LWUlliP hwul::itiwmnLta-Jwt.Ip. tmuwmLI.mraJml.lo 2-4 w\Jqwti tii::ib t, 
pw(lbfl t ownwjnLfaJWU ctwtiljtliiQ, tnlJUP uU.jl:iljlfi(1WJPU ljwqLIU wtlhLP 
ljWlllWf\]Wl t, npp hl::illltLWUEnll pw[lttwLI.llnLli t wztuwlflwliit:il'l.P 

tmuwqnpnLtaJnL\JQ: 
LJnu.Iputugt\JlfiWJjl\.1 tWLI'-411 tiwnwqwJral.fw\.1 tL tnLUWJpl.l hnuer 

Ul.4ti4lnf\W)pll ljwqtiQ 4wtullwb t unLlfpl.iw~npp ljwqt.Jpg: Upmw
l)pnLta-JnLU[l (itO'l.WflljnuJ t U1WflPU('I qnLUW)jlli l.lzwllwljnLtaJWU 
gt[ll::iljWJP'll LnLJUI'l L f)., 6j1zlii qm\Jwhwll.nPrttiw\J hwll'W\1 gt;ptljWJPU 
tnLJUP L f).S, uwnQ-UUIPliiW4 tnLJUP LlvP, ulLIPlfiWI.i tnLJUP LSP 

P\Jt1.4tu hWJllll.tP t, unqnpwljwl.i 50 htpg hwtiwtuwljwumraJwtlp tWt!Ujbp: 

tflmtmtuwljw\J hnuwl.lel.l pp nLil.flOL(itJnLl.l[! tflntuntl.f t LI.WJPliJwl.lnLLI 100 
w\Jqwti: ~titnt:iLWPWP, gw\Jljwgwb nt pllti(1gt'lnl.J tnLUWJPU Wl'l.P.JnL(lU 
WJI'\.UIPUP tflmtmtuwljwl.l hnuwl.lentl u\Jlltitl'lu' l\WJ11liiW1Jntti 100 

w\Jqwti «ljhw\Jqtr» bl «ljllwnLI.r»: 
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C~4wguwli LWLI'U.ft:ipnuJ WJ'l pwpwtumLI'n hwprcntmu t 2~4wgwo 
LI'WpLI'li~ p.wp6p £l::iflUWJ~U l::iL LnLUWJ~U ~ul::ipg~WJ~ hwzL[~ll, WJU~UElJ' 
2~4wgwo uwpu~ll[l ctw\Jwuwlj~ WJil 4wpt'.i Lnl::iLnrtnLjaJWU [!UI'tWQEnLLI' 
i~ hwug\JnLLI' UWI'l!l::iL, nfl/1 U.fWU1t'.iWnnij Wl'lWfl4Wlll::if1[! fl~LnbtpU, WJ'l 
pwpwtumLI'li WtE~ hWLI'WpflWI'lUnLLI' t WUUljWllll::it~: 

nt ~\JI::ipg~nl.J LnLUWJPU W'lP,Jnq'!l.JI::ip~ wztuwlllWUE~ [lUjaWQEnLLI', 
~U!U.f~U~li LJnLLI'~lil::iugl::ililllwmu LWUU.fU t, lJLI'wlJ p.wpwf'umLI'lJI::ipQ 
ll4wlllijnLLI' l::ill Ll'wpl)ljwllg 4nrt11~g: l.lJ'l rtl::iU.fEnLLI', U.flllLnl[nrt-zwrctttnrt 
Wl'lWI14WlJI::ip~\J UWJI::it~U' W41JwqlJI'}~ 1JI::ipJ2~U jaW'l,WUja/1 ijpw 
U.fWll141::irn "100 wllqwLI' hWJllllil[mLI' l::iL 4nntmll' t, Ll'~wctwuw1Jw4 
Lnl::irtWlflntul[mli t W!E~ QWUQWjaW'l,Wllja~ Ll'l::i4 lllWPI'IM UJnLU/lll: U.Jr) 
4WU.fW4QnLjaJWllp. Wl'lW!14WJ~ 2Wj1ctm111J W!E~ 4nrt11/1g Q1J4WtllnUJ t 
l{lm(lnf1JW4W1J: l.ll'lW!14WJ~ U.fllllllUWU 4Wlf U1WLnWUUWU nrmzw4~ 
WllWqnLjaJWU l)l::iU.fEnuJ 4wpnrt. t Ullll::i'l,Oijl::iL llll::iUnrt.W4Wll U.fWlllpWUE 
(/lumq/lw), WJU~UEli' hWUlllWU'lnLU WllWctnLjaJWllp U.flllllllj,nrt 4wll 
lllWlllWlil{n'l, Wl'lW/'14W1J 4WI'Inrt. t QU4Wtl{l::it nnU.fl::iU hW4WI'lW4 
nL'l'l,nLjaJWllp 2Wild4.nrt., I'}WUI)W'l 4Wti WLll::it~ WI'IWct 2W!lctl{nrt 4Wli 
4Wllqliwb: l.,zl{WO l::i/'ll::iLW4WJW4Wli U.fWU'lj1WUEQ (tuwp4WUEQ) 4ntllnLll 
t umpnj!nU~nLLIWJ~ll t.!jll::i4lll: 

l.,uwl.J t.!jll::i4Ln[l tuwuqwnmu t npnzw4h wztuwLnwlle\JI::ip~ 
4Wll1WI1UWUQ, flu4 nrmz l)l::iU.fJ2nLll 4Wilnrt t hWllll~UWUWL l{jaWpl.JI::i!'l/1 
l::iL l{llwuttwoeul:ip/1 wnw2wguwu U.fWll'lt'.iwn: 

LJmli/llll::iugl::i\JLnwjpu LWliU.fbp~ tnLUWJhl.l hnueh 4WJnLUnLjaJmlln 
U.fWhU.fWlJI::itm (tnLJU/1 pwpwtumLI'lil::ipn lflnenwg\JI::itm 4wl1 
LltnwglJI:itm) UU.fUJLnw4nLl wuhnwctl:izll'l t oqlllwqnnbl:it gwlJgh hl:iLn 
lil"'w lihwguwll hwlllm4 utul::iuwlll::ip (U4. 1.22), npnue 
hliWilWLlnllnLfitJnLU l::ilJ LnWL/lU l{lntul:itm 2 4wli 3 ~I"'Wil 4nrt.e llllLlWO 
LWllU.fbll/1 U.fWilU.fliwl.J u4flqpn: U.Jil l)l:iU.femu, tmuwl{npl{nrt op.Jb4lll/1 
l{pw tnLJU/1 lflnLU2D. lllW!lPI::ill LWUU.fl:ill/19 nu41Jmu t ctwliwlJW4/1 
LnW/'IPI:in U.fWhl::ip~lJ. wJu/llielJ' l{lnepwumu t LnLJu/1 pwpwtuuwll 
qnpbw4g/1 ul:iomraJmlln' pwgwnbtnll Ull'lpnpnu4nlll~4w4wl.J t.!jlb4Lil/1 
Wr:IW2WQnLU[!' (U4.1.22): 

l.I.JUU.f/luml. uLnnnpnu4nLllf14w4wll t.!jll::i4Lil/1 Wl'lW2WQliwlJ ctwl1wl.Jw4 
PWI1611 WllWQnLjaJWlip U.flllll14.nrt libgl::ilJWliWUI::ipQ Ll'bq jal{mll l::i\J 
4wlJqlJWO (/1pW4WlJnLU 1JpWUJ2 U.flllllll{nLll l::ilJ), np/1 U.fWllltiWrlnl{ 
pwllttnnubnu wuqqmzwpwp 4U.ftl::itm.f.' LljaWil/1 l::iu l::iurawn4l{mu: 

Ulllllnpnu4nLll~4wJ/11J t.!jll::i4ll'll! lllbtu1J~4wJmti oqLnwqnnentmu t 
U'!btu1J~4W4WlJ !WlflnL\Jlll::ill~ 4WlllWI"'liWU l:iL WUUWI"'J2nLjajmlJ\JI:in~ 
hwJLnllwpl::inuw\J hwl!wp: Sbf1Jllh4w4wl.l twlflml11JI:in 4wlllwnl:ithu 
h/1lillw4wl.Jml1 nl'lnzijmli l::il.J ul:io wnwqmjaJWlip U.fll'lll'lLlnrt 
\Jwpli/1\Jlll:ipJ'l U.fU"InLU'!Wjal{l::ip[!, npflfll:ill!J2nLll pwpwtunrt LWliU.f/1 tmJu/1 
ISwnwqWJjaUbf'!lJ nLil.ll.LlnLli l:ilJ U.fU'!lllLln'l. llWf'!LI'li/1 Ll11w: 
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'Lll. 1.21 Umpnj!nu~niijflliWJflll t~l:illmfl nLunufbwuflpLlwll 
Ull:ill.WliWJWliQfl ututil.fWll 

,-----------, 
4 2 

2 
5 

I I ____________ .J 

1.111.1.22. LJnLLlfllll:iugbllmwJfllltWLliijbpfl dlill.Rl{Wb ~wqwJnl(» 
l:iPIII!IiLI:illWJflll ~wgLlwll ututLlwll 

1-LWUUI, 2-rJ,pnu bt, 3-L[wnht, 4-4 nufltl.luwtnnp, 5-~nrtWf14nl1. llf"l nubl: 

tirat LWLI'U.f/1 U.fWI1Ufliwtr hwl5wtuw4wl.mLjaJmlln hwunli41Jnui t 
LtlUI:inh. wlJ~ll/1. jaWl{lwll~l{h. u4wl!wnw4h U.flllnLll1WjaLlb!1~ hl::illl, lll::iq 
ral!mlf t lllLlJWL U.fU"IU"Il{nrt UW!1U~UD. 4w1Jqllwo t, npntt l:iL ~uwllmli l::iue 
U.flllnLU"Jwjal{l::inn: 

Cwll'l hwl5wtu U.fU'!U'!Llnrt l::iL 2W!1ctl[nrt ul:iebuwuwul::in/1 wtruw,emra
Jmllo. (I5WJ2bi1Q, 4nllll"!l{WOJ2lll:il1[!, UW2[!, qnl)ll[! bL WJlU) U.fl:iU"IJ2 t nnnzl::iL 
U!"lWlJg W2f1JWU'!WUJ2~ ll!llngbumll, nnnl{hbU'll::iL nnnz 
U'!l:irtW4WJWU£!lll::il1/1 l:iL UWI"l£!Wl[n!1nLLI'lil:il1~ WUUWI1EnLjajnLUUI:il"'[! 
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nrnzl:iL~u !~ ramJtWIJlflltmLI unwug wzt'uwiJlwuen ~w~wnb'gllb't, ewu~ 
n['l tuwtul11Llnu! t IJltitul.Jntnqj'lwljwu l.4rmgtiuutirh l.Jn['lLfLUL QUfOW9ED bL 
4Wflnll till U1tith ml.Jbl.JWL LlJaW(1Uti(1 tiL Wl1.til11Ut:if1: LJ.m 
4W1.4WljgnqajWUP. UIJ1(1np.nu4nl.4WJhU t~tiljiJl~ oql.JnL(a'JWUP. 
Ul11l::ii'\Ot.l,nLLf t 2Wf1dltnrt tiL ll{U1U1Lln11 UW(1Uj'll.JlJbj1j'l tiptiLW4WJW4wlJ 
flWflW(1, npl'l zunph!14 hl.Jwpwl{npmrct)nLU t Ul11b'll04.mLI flj'llllb'tm 
l.Jpwl.Jg llltitulll14w4wll 1.j,NSw4o: 

1. 7 .3. Oqlllwqnplnf.nq uwpewLtnpnuilltiflD 

t..bf14W W2tuWl11WUJ:?nLU Ul11(1np.nuljni.Llh4wJhll t.:j>bljlll UIJlLUUWLnL 
hWUWfl OQlllWqn['ltH{WO t US-5 Ulllflnp.nuljn1.4WJj'llJ IJ1Wtunl.!b'IJ1!1Q (l.J4. 
1.21 ), nrn OWFlWJnLU t Lfb]2tilJwtlwubpj'l l4ll11J1ULUU bL lllWIJlWUUWU 
WflWQnL(a'JnLU[! nrmzbtm, j'llltl.4bU llwta' UflLUl.Jg LU2tuWI1lWUEh 
wnwu61.J wh w1114 mraJml.Juaru mumll'lJwuj'lp l:itm h wuwrr 

US-5 UIJ1(1np.nu4nL4LUJj'lll l:\llllnLl!lWfWL.jlj'l tWL/1Lfwl.J uwhl.!wl.JQ 
111WU1W1.Jt.l,mtl t 250-32000 rnl4- uwhl.lwul.Jtipmtl, twlj1muo 4Wll1Wf1· 
l{mu t 7 uj'l£w4wJet'nn4.' 250-500, 500-1000, 1000-2000, 2000-4000, 
4000-6000, 8000-16000 tiL 16000-32000 11nL4"1

: 

Uwren u1J4,nLLI t 127 4wt1 220 Y. twrnu.r mt.tl:ign11 t,flnlj1ntuw4wl.J 
hnuwuen gwl.Igj'lg, 2112WL4Willh 2bf1tlwul11j'l!Swun 20°C-11 l'ltil.4emu 
twlfluwu uruwto 4wqumu t ±0.5 111nljnu: 

4lnp6j'l ctwtlwlJw4 oqU1wqnnolJ.n11. uwrewl..[nrmll'lJtilllJ bU' 
ttti411lf1nl.Jwj~l.J P.tnl.fQ, pwp.wtun11. LWUL4Q (5), 1.7 LfY.U1 hqnpnqaJnl\J 
m1Jbgn11 S-41/4 111PL4P wu!'llJtuflnlJ tttil.flllflW2LUflOj'lW, (1), P..3:>U-O 
Lntll.llj'l Lfwql.J!1UW4WlJ tan'l.Wt14!1H:!. LftituwtJj'lljLUI.jUJl.J IJlWj'l.lnLftilll('l bL 
j'l.lnznpwgmJg: 

1. 7.4. U2fuw111wlle~ ~wlllwru.fwll ~WflCJt! 

t..wj'l.lewl.J wzj'l.lwli1wl.Jel.J uljubLQ t-30 l..[ntli1llbU1pnl..[ nnnztlL gwl.Jgp 
twrmtlo., u1.11nLqbt ttb'4l11PnllwJ!llJ P.tn411 hwt4.nl1. LUL4WhnLll1tl1 llhren. 
nf1n L40111J2 t hwli'WL4WU1UJUj'lJWlJI1 l..[ntl!ltlb'lllflll gmgl.!mueru: LnLUi..U· 
JPU ln gwl.Jgwjj1lJ hW11.n('lr)WLWilbf1[! 4111.4 hwqgl.Jbt w'Ll,2WU1UJLnbl1.b:f'lj'll..l: 

Vj'lwgl.JtL «ceTb» uj'lzm~ UJU2Wli111tn (17), (WJU l'lbi.LlenLI.l L4blll£ t 
tnLUwl{n(1l{j1 ULUUI)I'\LU4Q), UL4WUbt 3·5 [lnL4b Llj'll.ltbL ULUflEh 
1.11W£LUUWLQ, Ll'flwglJbt «J1aMrra» l..l!'lzh w'Ll£WU1hH! (11 ): Lmuwp~a . .ulJt1 
hwllwUjwtnwuj'l.lwu l.llbl1.w4wJmLfmt pwpwj'l.ln11. LWI1l411 tnLJuu nLI1.11.tit 
mumll'lJwun11Lln11. op.Jb4li1h Llrw (Lib'f1 Lj1nf1611 ctwuwuw~' 
ttb4Lnf1LU2Wf1d/itl1 t!1ubnfll.J l.!j'lwgl{wo uljwl{wnw411 (15) 411LU): LWLI'I.Llh 
(5) rSflzln 11lb11.W4WJUWU hwli'Wf1 wl.Jh!1Wdb21Jl t fctnLLW9UbL 
LnLUW!16tuljj1 hbLnbLnLU bll.WO L4U1nLlllW4[!, 2Wt10bt WJU Lf!'ll.Jtbl 
Jlj'lli1W!144nl'l opjbljlJllJ m'Llt'Llw wubl.Jwtwl.J. tmuwl{n!1mraJmlJ: 
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LnLJUI1 p.b411wu hwrSw~wLJwl.JnLtaJWll !.J'InLtmtuLiwlJ uwhllwl.Jl.J 
n.u~nrutmLI t LI'I12W4WJJ2WJI1l.i L.Pntuwn411f/i (9) L41.nlnmllml.: SnLf'lwewu
umn ll'/i2W4wJemLI pn1..t4Llw1.J hwlSwtuwlJwl.JnL,a)wl.l uwhmll 
lfln4'!ntumraJml.in LJwlllW!'ll..[mu t '-lb!'lllJI:il'lh (l.Jnurmur) l..lllnlllmLlml. (8), 
n('l!1 LII:ib pnl.Jwlj[! (9) hl.Jwnwl{npnLraJmlJ t lnWtllu wll,tt~ wnwq 
4'1n4'1ntul:it hwrSwtuwljwl.Jm,aJml.i[!, ~ulj t(lng('l[! (8) bwnw)mli t wl[bLI1 
1Szqnllll1 lw!.J'Inu11..tl:ip~ hwLiw('l: 

l'l'llnnLI1lW(a'l..[b(l!1 hW2l{WrlnLU[! ljWlllW!'Il{nLLl t UWUJll'lWlJjl l.J.flW 
ULWJ!I1 (7) llll:ii'\W2W!ldmunl{: VI12W4WJEWJI1l.J lfln~wf14~t11 'lllf112D gnLJg 
t 111WL!1U, ,al:i nn UWU!li'\W4n4 4wnnll. bue hwztlbt, bL 111Jt qnnbwLJgmt 
Ull:illle t pwqli'WL4Will41:iL gnLgllmueo.: 

1. Ulll(lnp.nuljnl4WJ!1ll t.:j)l:ilJU1 UlllWUWLnL hWUW('l Uj12W4WJJ2Wjj'l\J 
Lj1ntuWt'l411tn (llll:iU lJlj. 1.21) llfll.J.nLil t 4WL4nL)I1\ 2fl2WUWlJlJI:il'lP9 lll:ilJ~ 
l{pw tiL L411ll1ll:igl{mll t lmurmur pnuwl.m: \A~w~.nqnLLf t, nn 
u4wLtwnwljj1UjU1nLI1lWfa'4.bfl[! 4'!nt,fln~l{mlll:i\J: 

4>ntuwn411m l.l.llmnbglJI:itnLt dwuwgnLJQP utwel1 hw4wnw4 
nL'l.'1.nl!i'JWUJl' lllb'I'\WI.fWjnLll l:iUJ! ljWflUflfl 2J'I2WUWljj1 2-p t.{J'IW, 
1Jn\Jj1muj1 p.nllwlj[! unnl19 L411lU1l:iLnll' lltiq ral[nuJ t, np ul.Jwl(wnw41..t 
uljumll t ljwl.Jql.Jbt, 1JnlJf1muj1 pnl.Jwljo fl.Wfl6JWl UjlllLnl:iLntl, 
u4wl(wnw41J 111'1 l.l.IU111lliwlJ u4qpuwljwl.J nLI'\Il.nL,aJm\.1[! lflntumu t 
hwljwnw4 nLI'll'lnL,a)wllp tiL u4unu.r t Ujlllllll{bL hblllW'lW!l6 [!lJrawgenLt. 
hbllg WJU ti(lbLnL)!i'Q 4ntl(nuJ t UU11'10JlOUljnUIWJf1U t~blJU1: llltlJWL 
t:Pb4U11J nLunLLlllwuf1pbtmg hl:i111n ubl'\l.l'nLLI bl.Jg llwql.J!1uw4wll 
rani1Wfl41l!l1 ljw('lllll!l 4n6w4o tiL 4wllqlJI:igl.JnLLI ZW!ldllm: 

Ul.Jwl(wnwljp (5) l.l.IU1nLU1W!i'tll:if'IQ ttu!.J'II:itm hwllwl'l UUjWUmll au 
l111lltl:iL ul.Jwl{wnwtm q1111Jl{ll Ll'll'lll hwl.Jq/iulll l{ll6w4ml1: U4wl{wnw~l1 
tiqnwqbll un111 uwll1~11lnl{ uzwqbnui tue (14): vnwgl.Jmu title 
ttb4U11'lW2WI'ld~m: <Pntuwn~~tll lll"l!lEll wnwtrg lfln4'!ntul:itm UIU111lmi.I 
l:il.Je l.Jnl.J~mu~ !,fln~n p.nuw~n 4wl.l'wJwlJwll nLI'\1'\nLfa'JWtlp. WJtrewu 
dwuwl.Jwlj, llf1lltbLfuljwl{wnwljf1 l(pw uzwqbl{wb hbll1gQ ~,al{w U'llltl 
4wl.Jquwo t!11tiw4ml1: oral:i 4'!nl'lJwn4~m qll1trl{nLil t 4wnurn 2fl2W· 
1Jwljl.JI:it'll19 2~11 ~t'lW, WUIW ljwpllj'l(l 1.Jj'l2nl{ UWUfli'\Wl!ll 4.J'IW 4WflllnLU 
b'l.Jg gnLQUnLUJ2[! bL p.wql.l'WUjWU1ljnLI1 2t'l2WliWlJnLU bi'\Wb (a'l{nl{ nL 
UIJlWUnLU 2W!'l0!1t/i ~U1nLI1lWtal{b'f'lQ: npUjbUqf1 UjlllnLLTlW(a'l{l:ij'1!1 
tw4'!Lf'wu tiztnmraJmtrn ulllmql:iue. oq1.11wqnnomu aue LII:ituwur~w4wl.l 
1.4U1nLU1WtWl.j'l, nfl~ tWlj'lllW\.1 UWhUWl.JlJbptr blJ 25-100000 l'ln~l:i : 

Owlj'luwl.J hwllw!l UIU10LLnWtwlj1p LPUI:infl41l Ltnw wllf'lWQllmll t 
hWUWl.L!Wl11WUtyw1J OWJI'lWUjWUWlj, WJU Ul:i'1.UI:itnl{ l.l'f1WdWliWlJWlj 
ul:iJ'lll'mll bug l.Jwl:iL l.LIU1nL111WfWI.Pil ljntiwljo llj'll.Jtn gmgllm ljwuql.Jp 
ul:iq hbU1WEI'l12!l"l'lllllllmtnwral{l:inl1 uwhuwllmu: 

UJlJnLhl:illlbL OWJnWl.Lil.Jw4n ul:i'l.llnLli bug uljwl{wnw4j1 4blJU1flnlJW· 
ljwu uwuml.l'l:iL 4Wfll'lnLli bue uwl.JflrtW411 gnLgumueo l:iL hwllt:ilfwumLil 
uLnpnp.nu4nu..jj14WJ/ilJ UjtnmtnwtwL/1p gmgumuepu: 
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Owiju.fwu utuwu:! nrm2nui l:iu.e hl:ilill:iLJWL pwuwbl:iLm.[. 
A= nu111 -ndbJu , 

nlllt!! 

n!'llnb'l.' nuLn -Q Utn!1npnu4n~WJ~U U(tnnLtnWtWt.l'lP gnLgnuJml.lel.J t, 
nubf\1 -Qlll:ituwllp~w~wu U(tnmtnwtwt.l'lll gnLgllml.Jeu t, 
nlftl2 -QUP2Pll L41Ilnlll1Wfalll::i!1li l::il.J: 

US-5 Utnl'lnpnu~nU(WJPll ~UlnLtnWtWLj"IQ hl.Jwl.[nl'lnLfa)nLU m\Jp 
twt.l'll:iLnL UWI:iL 32000-pg LII::ib ~Ulmtnwralll:ifl, nnll iW!flllwll hwuwn 
~l:ili1E t oq,1.11l.[l:iL hl:ill1l:iLJWL pwl.Jwbl:itpg' 

M = Pt. Pz 
Pt- P2 

np1.111:irl' M-n twt.l'l4nll. opJI::i411lP L4tnlllllwl.J wnwqnLraJnLlll.J t, 
P1 til P2 -Q QUill UWI'lRP uwl.Jr,.'l.w~p hw2n11r,. bp4m' lll:i4n 

liJmupg wuzwpct ,aLj_wgn11. 4.tr6w411 hwzl"lLI.lJ t: 
Oppl.Jw~. uwp.Qp uwllfl.llW~pg Ll.l::ingLtwb P, l:iL P2 gmguml.J,el.Jtpo 

hWUWl4WUlWUj\lwumL1 I:Al.J 25000 l:iL 20000 U{lll/pnl4: 'I)U11J1UWU 
wpwqmraJml.ln' 

M = 250000 · 200000 == IOOOOO -t 
250000 - 200000 pnUJ. 

'l)li1Ull.[nll ul.jwl.[wnw4p wl.JuwnemraJmllo. nnn2btm hwlfwp 
wl.JfWlrtmLII:il.Je tLI:i4lllflW4wl.J 2wnctllm. ~4wl.[wnw4o. LPPLI. llWilWflP 
l.[p6w4 o.ur,.ntl.Jb"Lnt9 hl:illln LiwermLLII:il.Je Llwlllplllp hbtnef-t/ 

U4wl.[wnw4fl L{pw gwl.J4wgwb ll11:illnLU liWUlplllnL{-q m bl.Je fanLJL 
hbllle (4}: Cl.Jr,.munLLI l:il.J,e, nn u4wLtwnwl.jp Ltnw qbl{wo liwlllplll/1 
htrllleQ ppl:il.Jpg lJI:ip4WJWgl.Jmli t tll.Jt-np ISw,e: 'I)Ulmtnwral{trnll nrn2-
L1wl.J l:ii'\WUW4/1 l.JliwlJ l:ij11:iLW4WJW~WU 4wl.Jq1JI:ig1Jmll l:il.J,e 
u4wl.[wnw~n tL qqmzmlilJWLI"p. nl2wr,.pp l)plllmll ul.jwl.[wnw4tl l.[pw 
l:illwb «tiw,e[p>, WJlJ wll.trll"l lW4 pl.Jm,awqpl:iLm hwuwp 4wnnll tl.Je 
OQ!nWqnpl:Jbt UWbL j\lnznl'lWQnLjg:~ 

1.7.5. liwqutt hw2lltomt{nLpJnL11 

Lwpnpwtnnp W2tuWU1WU!2Q Llb'f'lfWl.Jmu t Wl'lWfWr"lf1Llwb Ol:iL~ 
hW2lltrtnl.[m~Jwll 4wqumunl.[: 
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~W2tllimt{ntpJntll 

1.Uw(1,ewl.[n(1mliUI:if1p tAL tWLI'lPt qn(1bp,e\JI:il111 llll:itullt"l4w4wl.J 
llll.[j w L lJ l:iQ 

UW(1EW4npnufutp~ tL l.JnpliWL ~2lllnLraJWU Q.npowpwuwJt'IU 
g_npoMI.Jtnti wl.JLJwl.Jmlln lllUIWI"lltnn nwun rahlln 

<lln!'llitl Ulll!'lnpnuljn· UU'I!'lnpnUIW· 1Jt:ituw1Jt~4wljwu ~UinlUIW Owlj'l"w'IJ \.lliUW!'lJi!nljt• hwuwnnU'I lJ.lWjfl'IJ ~~l:i4U1f1 tum.lt111pj1 lllwtunlltlll1111 utuwlil lnL'IJUI:i!'lfl pmjWUfiWljnL Ulllwgllwll gmgl.lmli);![! gmgumliell !"ltil:i!'l[! 111n4nuo plinL[iWqfll'lQ -J!lnLuiJ olJnL~Wq!lno 

3. tiqpw4wgmraJml.lutin trL wnwfwp4nL!ilJnLl.Jllb'n 

4. l.lztu WUlWUEQ 4Wll1Wj1bg -------,-----,.----__,..,
(ftwt~~wpnfl/1 UJqqwllmll, wllmlJ, huqpwllmll) 
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1.8. Ut'lt.~bl.{ 1000 '-1. LUrntUn'-1. U"'UI"US\,bf't'l, bf'\frnr'lUSt'll, 
Ci'\0U\,bf"t'l b'-1. tLt;\fSr'U~U'l.nf"'l-t'l~vbf'l"l Ub\fntUUSUU\, 

'l-t'IUU'l-f"nt0SU\, OUCI>ntUC 

1.8.1. Uztuwll1w'll,ef1 'LIU4Wll1w~n 

nLUnu.fuwuj'lnl:it llj'll.Jtl:iL 1000\.f. LW/lnLUnLl, WUjW/lWLnUI:i/1~ 
l:il'llfflnf11lWJj'lU 21\fitWUb'flj'l tiL ttt4Lnf1WhW'lnf11}WqOI:if1j'l lll:i4muwgllwll 
lll'lliwllnmraJwll twL.j'luwu li!'lranlll.JI:inn: 

1.8.2. Clll}hwllnLp I)PnLJplltp 

ttb~Lnf1WUWf1J2Wl.(nrmu.flll:ip~ W2tuWLnWl.Jgj'l hntUWLPnLfitjnLUQ tiL 
wlll.(LnwlJqmraJmllo lito twlf'ml.( ~wtut,J.wo t;u WUjW/lWLnlJ crnfl 
bnl.frnnllwl.fwll 2rtrawlltpj'l bL ttl:ilfLnpwhwrtnf'lllWLWI'lb/11'1 LII:ilfm~ 
uwguwll l.(j'ltSwlfj'lg l:iL 2Whwqnnouwu UlWJilwl.Jlll:ipj'lg: 

d'wuwllwlfj'l ourawsemu 2f12W4w Llj'lfwl.(wJnl'l wllpw[ll::illurwuLn 
UlWJUWlllJI::ipj'l Wql}l:iQntfitjnLI.Jj'lg lll'lWUQ Llblfmuj'lt 2Uf1U10f1[! nultnLli m 
RWJRWJl.(nuJ bi.J, npp hbLnbtwllgm.{ l.(wLnwllmLI t ublfmuwguwi.J 
l').j'lUWI'}I'lnLfit)nLliQ: 

Ublfmuwguwi.J '111llwl'}nmraJwll lflnenwguwll UjWLn!Swnnt,J. 
tlbbwi.Jmli bll llb~muj'ltnl.( wllgi.Jnrt hwrtnfli'}W~WlJnLfitJWU hnuwug'lll:ii1Q, 
nrmug hwu'llbtnt.l nrm2wld'l lii:ibmraJwu, l.fwnnrt tu owlfbt 
llti4 muj'l t'lltn n: 

UJ11 hnuwueu,tnj'lul:iowgnuin ~wnn11. t wnw2wgl.Jbt uwl:iL ubljmuj'lt 
UJnLfitf'l p.nuljnll.f l'lPWl.Jnl.( j'lulf uLnb'll.bbtnl.( hnlll:ihj'l ljwLI' lLIWJfitJnLl.Jj'l 
l.(Lnwuq: Vblfmuwgllwu 111'lLiw11nmraJwll lflnenwgtlwu, l'llltt.LJI:iu uwl:it 
llblfmuf'ltn owlfuwu hliLnbtwuent.l p.wp6pwi.Jmll t 
ttti4Lnnwhnuwuewhwnuwu t.llllwuqn, oulfl.mtu t uwrewl.(npmuubpj'l 
W2tu W U1 WUE!j'l hn LUWLf'l n LfitjnLUQ: 

Vl:ilfmuj'ltllbnl'l RWJE!WJmlij'lg p.f\Jnrt hb'LnbLwl.Jglll:ipiJ l.fwutubtm 
liUjwtnwlfnt.l, ttb4tnnwwllt.lLnwl.JqmraJwl.J ljwl.Jnl.Jubnl'l hwuw6wJl.J' 
wuhnwctb2Ln t I.L.IWI'lP.I:inwp.wn twlflt:il ttl:i4tnnwl.fwu LnbrtwlfwJwlle
utnn bL ULUf1J2LUl.(nf1nLlfllbpj'l b/llfllni'}WJ~U 2'lfitWUI:ifl/1 l:iL 
ttl:i4U11'1WhWrtnp llWLWPI:i/lj'llibljmuwg ULUU I'}/1LI'Will'lnLfitJ nLlJ[!: 

P.ntnn tntuwljj'l twlflmlfllb/lQ UlbU'lE! t lfwU'lwnl:it uwrewLtnnmLI'
utinn hnuwl.Jgj'lg WU2Wtnl!wb l.(j'l!Swljmll: 

Uj'llltbL 1 000 l..f. LWI'lnlll'nt.( 'llnl'lliWL I.L.IWJ UWUUb/lnLU W2tu Wtnn rt 
ttl:i4Lni'IWll1b'lW4WJWUE!Ubpj'l Ll'l:il.fmuwguwll I'J.tH.IWI}j1nlfitjnLU[l 
tWLj'll.(mtJ t nt nl2, E!WU UlLUil/'lll Ll'blj LUUqLULI', j'lu4 j'unllwl.(, j'llJtUj!:iU 
'llwbL L(uwuwlfwp qwqbnnL( m qntnn2~llbnnl[ hwql:igwo 2tlletinmu' nt 
I.L.Iwlfwu, gwu tnwn~u tin4m wllqwtl: 
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Ul:iljmuwgllwu rJ.~LI'WilflnLfitJWll twlflmun ljwtnwnt.(mll t !'llllUjl:iu 
p.ntnn -l!wql:inl'l 11~21:iL wnwl.J6~l.J t.ll:insnwo, WJliUjbu tt Jmnwewllumn 
-l!wqn hnrt~ (~nwuj'l} hl:itn: 

Vnutl:iL 1000~ twnmumJ. ttb4U1nwuwpewl.(nnmuubn~ tit hwi'J.np-
llWtwrl:if'l~ llbljntuwguwlJ 111'1LI'WI'J.f1nLfitJnLll[! Ulbtng t: 
hwuwUjwtnwutuwuj'l fitnLJLWtnl'lt.lnrtlJnnuwl.Jbnl'lll {wrtJnLuw4 1.18): 

1.8.3. uzruwmwllel1lfwmwpllw11lfwpq[! 

4>nn61'1 4wtnwpuwll nl..lrawggmu oqtnwqnpbllmLI l::ilJ hbtnbLJWL 
UWf1J:!Wt.lnpmlfllbl1[! bL lWlflj'lf UWf1E!Ufl[!. 

w) LII:iqwohLiwtwlfl' 
p) ll'pwguwll hWI'\nfii'}WLLUI'lbfl, 
q) ~Pnn6llw4w'll ttblftnnwuwnewLtnnmuubn (t:tb4llll1wlfw1.J 

2Wf'lctj'lt'lll:if1, UjWJUW'uwlfw'u hwrtnflllLULWJ'll::il'l): 
UbqwohliLUfWLj'liJ PWI'\4wgwo t: 6bne~ UjLnU'lnuJnl.( hwutnwtnnLlJ 

hnuwuep qbubnwtnnpj'lg, uwquj'luwt:tb4tnnwlfwll tnqnlii:iLni1P9 bt 
L/1WQnL9Pt I'J.PUWfl./lnLfitJnLUlJbppg: Vl::iqwohll'wtwlflll mup tWlf'ILI'wl.J 2 
uwhuwl.Jl.Jbp' MO {LI'bqohu) bL KO (4t'ltnohLI'): 4wful.(wo tw~Pl.(nrt 
llPUWI'}I'lnLfitJWU Ll'b'OnLfitJnLliM, tWlflLI'w\J lflnj'uwp4t'lm tnbfl.LULj'lntut.lntLI' 
t hwliwUjwtnwutuwl.Jwpwp MO 4wL1' KO ll~nel'l l.(nw: l..obn4wJnu.ru 
41'lflwnllnLLI' l:ill Llbqwohllwtwlj'lbn' M 1101 tn~UII'l 1 OOI..f., 500'-l bt 1000'-l 
LWpmLful:innLl. pu4 MC-06 U1PI.LJPU' 2500'-l LWflnLLlnt.l: M1101 M 
Ll'l:iqnll'bLni"'P u4qpm1Jgw]j'lu utubuw pbpt.Lwo t: ll4. 1.23-mu: 

OwijmLUllbpnl.( ULnWQl.(WO llt'lliLUill'lnLfitJWU llbOnLfitjnLU[! (Rr) 
hwLI'I:iLI'wtnmraJwlJ Ll'bf t: 'lflt.lnLLI t4'-4-nl.( uwhuwlll.(wo ramJLWLnflbLI'l 
l'}j'lUWI').flnLfitJWl.J (R~) hl:itn tiL b'qpw4WQnLfitJnLU t wp4m11 Lj'lnf16Wpljt.(nrt 
opJb4tnp httnwqw 2whwqnnouwu Lll~tnwl.Jj'lmraJwll l.(bpwpbpJwt: 

Ofitl:i hwLI'bliWU'lnLfitjnLlJpg UjWpq!.lnLLI' t, nn Rr>R,a. WUjW WJ'l 
uwnewt.(npmuul:inlJ 4wf'll:iLI'l t: hwuwnbt l.LJj'ltnwl.Jj'l, pu4 l:iral:i RrsR,a. 
WUjW 'lnwue Ujj'ltnwll~ tbll 2whwqnnouwu hwuwn: 
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\.!~. 1.23 M1101M ll'tqoll'liutflfl u~qJ!nLlJQWJ~'ll ujutllw'll: 
1· W2f\JWU1WUEWJ~U 211fWlJWlj, 2-hwljwqlll:ignL~JWU 211fWl.Jwlj, f-nLf'l,l']_ntnl( 

ql:iutnwumn. B·ltmtuwufWU1~t. R,, R2, RJ, R4·twnwgmg~t 
ll~UWr'lf'lnL~) n Ll.Jl.J l:i11: 

Ul'll.ttl:iL 1000Y. LWPmllnll, WUjtu(lWlnlltipn, uwpewll.nnmtJl.Jtipl'l tiL 
ttl:i4ll11'ltuhwllnJ11)wqbb'J1/1 lii:iljmuwguwlJ 111'1Ll'wl)nmraJwll tLiLt-nl[ 
uwhliwl.Jll,wb lll[wqwqmJll wpdl:iEllt-nn ptinll,wo l:il.J wru muw4 1.18-
mLI: 

3 

1 

V~. 1.24 ttb~U1~W2WI1dflfl1 ~WiinLJp'lltp~ ll't~MLU~f'lllipfl 
ll~ll'wl}pnLpJW'llfw~llw'll ujutll'w'll. 

1-tLI:i~UlfiW2WI10P!. 2-111:iqolii:ill111, 3-hWI'J.nl'll'lWlWI'll::il'l 
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r: - -,.._-~------. 

I~~ 
'------+----------~ 

I~ I I ___ ...J 
\.!~. 1.25 U't~nLu~t'lltp~ lll1ll'wl}rmLFJJW'll fWiflll'w'll ujutll'w'll 

tLI:i~lnpW~WU WLJ.IWI1WU1l.JI:iptl, l:i!1l!!lni11)WJ~U 21'Uittul.JI:ip~ tiL 
Ujtu)Ll'wllwljwl.J tLI:i~li1!1Whtulln('II)WqOtipl'! Lfl:iljmuwgllwll lli'IUWI)· 
l'lnL~JWU !WlflUWlJ uf\JI:illwl.JI:i[l[! (M 1101 M Ul/'llJ.I/1 llb'qohllwtwlll~ 
oql.JmraJwLl'p.) pl:inll.wb l:ilJ \Jlj. 1.24 tiL 1.25-mll: 

I,Jtl.jmuntl.JI:ipl'! 111'1Ll'wl)pnqaJwll tWLtlllwlJ hwllwp wl.Jhwpwdtizln t. 
1. Unwgl.JI:iL JlW!10!1 LftiljmuwgnuJ' nLl.JI:ign11 2 hWI'\n[li)WLW!11:i(1 

M 1101 M ul:iqohllwtwltljl Ul:ii'\UWljl.JI:ipt'll.J l:iL l.Jpw tWLtlllwlJ uwhllwll
l.Jtnn Ltlntuwn4nm lnli'lwlllntul:iL Mn 'l/111er 4nw (lJlj.1.24): 

2. UlnnLql:iL qnnonen uwpepunqajnLl.J[!, nn/1 hwuwn UjU1U11:iL unw 
pnl.tw4n 90-130 LJ.IllllnnUll:i wnwqnLraJwLip. l:iL hl:ilnl:iLI:it qnnore/1 
ULWE~l.J: Sl:itulJI'l4tuUjl:iU uwperu qnpone/1 Ul:illUW~l.JI:i(1/11J u~wgll,wb 
hw11nn'lwLwntn/1 owJ pl:inu rnwf11'19 wu2w1.11 L/'llltLm l)l:ilJ.Iemu, uLweu 
UjblnE t QnLJQ lnW «0», pul.j /1!1Wil 1.1'/'lwgll,WO ll,/'lOWLj.mLI «OO» 
gmgumueul:inn: 

,3. Q.nponen p.nl.Jw4n ll!lnlnnuin 'lW'lWill:igl.JI:itms hl:ilnn l.Jpw 
Ul:iflUWljlltpQ htp~w4tul.JnLj'it)WUP, Lftlwgl.JI:iL lfln(l0W!144.n'l UW(l£!Wll,nf1· 
Lfu:Jl.J (zwfldl'ltl'l) wnwllll/'lll ~wqtnnu qnL)q-qnLJq ll.l:i!1911WO' U-~. p.q 
l:iL'U-Q., WUjW JnLflWEWUI,JnLI1UI:il.j ~wqnu l:iL nnwunu' U-t, ~-t l:iL Q.-t: 
U~l:il.J wuqwli upwgmun l.jwlnWfll:iLnLg hbllln L4U1lnl:iL pnllw4n t:a 
qpwllgtit unw gmgllmuen. npu l:iL 4tl'llll'l twltll[n'l 'l/1Llwl)f1nLI'itJWl.J 
lib' Om raJ mll[l (Rr): 

4. l.Jnqun ljwlnw(ll:iL LWPnJ1tull1np Ltlnpliwl.nl:i'lmll U1bi'\W'lJ1tlWO 
uJmu uwnewll.npnuJl.Jtpl'l l:iL tLtil!lnflWhw'lnl'l'lWQOI:ip/1 lll:i4muwgllwl.J 
'J.t'IUWI)I'lnL!itJnLU[! ttultll:iLI'lU (lJl.j. 1. 25): 

5. Owltlmlilltinntl u1.11wg l[wo LitibmraJmllul:ipn LI1WQlll:it wrumuwlj 
1.19-mLI, [lllll1!11:itnll. wrumuw4 1.18-t'lg tLtLt-nll, uwhuwl.Jll,wb 
janLJlWU11'11:iLI'l I)I'!Ll'tul)!'lnLjajnLl.J[l: 

6. OwLtlmlilll:inml UlnWgL[wb ul:ibm~)nLl.Jl.Jtpn hwlitil.I'WU11:iL janLJlW· 
lnl'ltitl'! 111'!UWI)!1nL!itJWU hl:iln tiL npnzl:it lflnpOWJ14ll.n'l t4titli111W· 
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UWI1J2WLlnnnu.fiJti111'l UL L4WJLI'WUW~W\J t"tl:i~llli'IWhWI'\OI'IflWqOtil'l/'1 
L41'llnWlll'lntretJnL\J[!: 

1.8.4. ~wzl(tuutnLPJW\1 6 tLwlflirnqnLd'l! 

1. Q.pwllgbL LWP.nf'IWilln('l W21\JWU1Wl.Jel'l hwuwnnlll opwq.f'J£1[! tiL 
fWlflmti\Jt('l ljwLnwntitm ljwpqn: 

2. f'atlwn4tit wl.lhwndl:i2Ln uwnewl{nnmli\JtipQ tiL I'J.I'lW\Jg 
htufuw4w\J ~.n4Jwt\JI:inn: 

3. u.n~onwqbb'tlJ4. 1.24 tiL 1.25 utul:itiwllbnJr 
4. Culll fWlfluwll wnnJm'llg\Jtif'll'l tiL wrumuw~ 1.18-nui ptinl{wb 

~n4Jwt\JI:ipl'l tnwgl.JI:it wrumuwlj 1.19-n: 
5. :;ll:iLW~bf'll4tiL lflnf16W!'Ilttlnrt UW£lQW4nf1nLli\Jtif'll1 tiL ttl:ililnf'lW· 

hwl'\nnllwq.otnl'l Llll'llnwlJtmLretJWlJ l{trnwptinJWL tqnw4wgmra-Jnt'I.JQ b'L 
nt Ul!'llnw\.111 Ll'llJI:itm flGL4QnLlf wnw2wnlfb'1 hwllwl4wlnwutuw1J 
llj'lfngwnn ui\Jl:if'l: 

lJI:ilfnLuwgllwlJ lll11lwflf1nLfitJWlJ Rr Lnli.JWtl.ltinn 
U.ntmuw~ 1.1 9 . lll:i~muwguwll 

¢nnt.awnl!lln1'1. ntu.r w nn nL!itt mtm lanLJLWU'l!'ltl~ 
Opjt~lllj1 :f>wqbp~ .:bwqn l:iL nnuwnnmra-Jmll, Owtmram-

wlJ 4 wlln LUD Uh9tL tmwuh·u~~tL uo=1u llJnLU 
IJ-P p.q IJ-'l IJ-1: P-t 'l-t: 

i 
I 

I 
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1.9. ~rU\lSUuQ. =iti'l.nt4utirt' llfl.u4UUu 9brl1UUSNSUut'l 
~bSU:J:OSntliC 

1.9.1. U2tuWU1WlJR~ bpwq~J11! 

- owunraw\Jwt hnwl{Lnw\Jq hi:Hlnt~\Jtin~ pn\Jlttiwu 2:1:inuwulll~tSw'llt'l 
npnzuwu ul:ira-n1111 hb~.n: 

- ow\Jn(a'WlJWL OQU1WQO!'l(l'l~nl'\ UWrtJ;!I:ipj'l ljwnnLgl{WOj;!lJI:ipj'l tiL 
W2tuWLnWUJ;!j'l U~qpntl.lj;!j1 hbtn, 

- nLUmli\Jwu!'lpl::iL hl:itnwqnlllll,nl'\ hpwl{~.nwl.lq hbl'\ntltlJb('l[l {bwlln· 
f&WUWL hwll,l:iLl{WO 21-j'l UlLUWtlll:i('lj'l hl::illl): 

- hwzl{wp~lltinm~ nnn2t"L htU1wqnllll{nrt htiflnL~'llbpj'l pnlll.iliWlJ 
21:irn.rwuLnj11Swlln. 

- ltln(lbllwltwll tirtwllw~nl{ nnnzl:iL hl:iLnWqnlllll,nrt hbrtmltllbflj'l 
pnlJltliWlJ 2DI'll1WUI.llj'ltlWll[l UnL!'lWQWUtJOlfl htil'\nLltp hWUW('l ~npb[l 
ljWlllWfll:itl::il'lltnL wllqwll): 

- npn2tiL hnwtiLnwlJq htil'\ntltlll:in oq~.nwqnnbnl'\ wnLnwflnmra-JntlJutnl'l 
ljW('IQ[l' QUill hnflbhWtllnWUQnL(a'JWll: 

1.9.2. Cbl)hwbnLp l')flnLJJI\II:ip 

U.JnllwlJ dwuwlJwlt lllbfl.h nL'IJbgnrt ~hctttltwej'lunwt.twu llll'l"SbU· 
lJI:ip~ piJWQnL(a'JnLlJ[l hlJW!"'Wl{O£lnL(a'JnLU t UlWLj'lU UU11:irt0til l::iL l!j'lpwntit 
\JnpwlJnp hflflbhwuwppt 11~2nglJbfl tiL lJjnqal::ip: 

l.lj('IOLIJ\J ~pl:ilJhg \Jb(lltWJWQl.JnLIJ t OJ2Uj'li1WQUW\J ltWU J2WJQWJUW1J 
lllflOQI:iUubn, n('llJ mn.l:il!gtlmll t 21:i('IUOL(a'jW\J bL LnLJUj'l wnbwl!LI'wtip: 
lJ.)I'ltfWU llii'IOQbU!'l WOW2WQtfW\J OL [lU(a'WQJ2j'1 hWUWI"' W\Jh(lWOb2U1 t, 
"1'1 WJI'ltlnrt UJnLf&[l tiL OQUI'tlltttlJ m\JI:ilJw\.1 nnnzwl!h IJW'1Wfl(1nL(a'JnL'll, 
pult WJI'IPtn' (ltflWlt, ltWJO, 211ltWQWO 11!'1} nL\JI::ilJW WlJhpwdtzU1 
2bf1UWJt'llJ tlJbpqj'lw: 

=\p111:ihj1 ctwt1wl.lw4. npL41:iU oeul1lll'lt t hwflj'luwl.mLLI' Oflj'l ra-ra-ll.w-
bl'llln. uwt.twfu 1111 zwne l.ltnqetl:if'l Ltwnnn l:ilJ WJI'lll.b'L lJwl:iL etnnj'l 
(fnwon\Jn, ub'lllwrtlltipj'l uj'l llwun), oomupj'l qntnnz~utnl1 (llii'\11\Jb), 
WOtuWOU~ OQU~fl~ (tfwql.Jb'q~nLIJ) Uj12Wl{WJ(lnLtJ: 

Sl:iLwl!wlJ WJI'IUW\J wublJwul:iO W['IWqnLretJOLUQlJ4WI1ll{nLli t uwenll1 
~&!itll.wbuj'l wn~wJnLrctJWLI'p, ~u4 l:inll ra-raLtwolJ~ ewuwl!l.J Olll'l ut2 
I121Jmti t u~\JttiL 14-16%, .lJJnLral:intl ul:io uwuj'l un~.n flWllWPnLLI' t 
WJf1nLliQ OL U~UnLU t liwpu(liJW\.1 ~pngl:iUQ (ol)nUI rara-ll.wbl.J~ bwtlWLil 
~wqtimu t -21%}, l:i!'lll Oflj'l ul:i2 ra-ra-Llwbl'l\Jn t.twqtinLil t 8-10%, WJ(lnLIIQ 
tiL UWj1Uf'IOLU[lflWilWf'lnLU t: 

l4wi\Jli,WO WJI'Itlnl'\ hwtfw~w(lq~ (WJI'll{nl'l. U)nt(a'·(a'retl{WOj'llJ) 
hwtn~mra-Jml.l\Jb('l~g· WJflnLU[! ~wnnrt t Ll1lJI:iL hwuwutm (hnunqti\J) ~wu 
wuhwuwutm ( hl:illlbf'lnqb\.J): 
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UJnnu.ro. hwllUJ~l(mll t hwliwubn, bnp. WJI'14."'1. UJnL~[l OL orm 
hwllwtwll'l tuwnu4wb till ~1'1WI1 hb'Ln {l(wnl{n11 qwqon~. qntnn2~llt:.n~ 
tiL 011~ tuwnumrfl}: UJUL4~u~ hwllwl!wnqh wmnLllQ l.jnt4mll t 
l.j~lJbLn~l.j, nnh WfiJJqnL~JnLUQ l.jwtul(wb t Ehllj"lwl.jwl.J nbwl.jgj1wl.Jbp~ 
wnwqm~Jml..lj1g: 

UJflnLU[l hwu,Yuwumll t wuhwllwubn, b~b WJnl{nll. l.Jjm~bflQ 
(4n2Ln tiL ht:ill.nLl.j 1inL~I:ill) l:iL OI''IQ ~11Wil hl:iLn tuwnl.Jl(wb tl:il.J tiL nLlJI:il.J 
p.wctwl.Jllwl.J llwl.jllilbu: UJ11llwu l.4nngl:iumli 01111 ~~4,wb'j1l.JQ lJI:i('1~W
lj'lwl.Jgmli t ('lh-l~Lq!.l,mll) wmuwll wpqwuj1eutinh liJ'lfngn!.l, 111:m~h 
l(wnl[nll. l.JJmrao. tL llLnllnLli llpw hl:iLn nl:iwl.jgJ'lwJh lib'£: UJUL4huh 
WfljnLUQ 4ntL[nuJ t l'l/'l.:Pmq/'lnll, ewl.IJ'l, np WJf1UWU wpwqnL~JnLU[l 
nnn2!.l,mll t hJ'lLl'lWl.j wl.Jmll hwlltiuwU'\wpwn '1Wlii),Wil. nu~wgn11 
'1/'l.:PmqJ'lnlJ umngbilnl{: 

lJl.j.1.26-mu UjWLn41:ipl{wb' t l{wnl(n'l. hl:i'l.nLl.j/1 l'l/'l.:PnLq/'lnl.J w)pllwll 
utul:iuwl.J: 

ummuo l.jwpnn t t/'ll.JI:it tl'l/14 tiL ~l:inh: Ln/14. wmuwl.J L4nngl:iul.J 
QlJ~wl.Jnu.f t wl[t~ml.jWJ/'lU I'U~l.(wbl.J/1 Wlll.jWJnL~JWtlp., npJ'l Ql.J~wg
emu WllWlWUnLU l:il.J WJUL4/1UJ'l WJnUWU wpqwuJ'lel.Jbfl, nJlnue 
WJflLlbtm l:iurawl!u;fl::il.l' wbtuwraram qwq (C02). bbllp.WJ/'ll.J qwq (S02). 
fflWJ/'lll qntnfl2J'l1Jbr {H20) tiL WJLU: 

10-b"flWJflnLUQ 1.11ul"\/'l t ml.Jb"l.Jmu WJf1Uwll qn111mll ~ra-L[wbl.Jp w1Jpw
l{WJ1WI"lnL~JWU l),b~emu, nf1j1 htill11::iL1JWenl{ WllWfWUnLU till ~l:iflWJf1· 
UWU[! hWUlnLl.j LjbrL, ramuwl[nf1 L[wmtnq b"L ll!WJ(anLUWl{Lnwl.Jq wnqw
uj1elll::il1' wotuwbut oeu/111 (CO), UL4/1!1Ln1Jt:in. Wtrtb"h/'lrtllt:i!1, raram1Jti11 tiL 
WJLU: 

UJ114.n'l hl:i'lm4lb"!11J [lUI),nLliW4 b"l.J qntnf12WUWLnL, npnl.Jg ewllw4o. 
hl::i'lm4j1 lfw4t111:iULJJa/'l 4JlW l.jwtul[wb t Uf1W P.W'l.W'111nL~JnL1Jj1g b"L 
fl:i!1UWUI.nj16w1Jj1g: 0!1Jl qntni12WOJ2U/'lflWJ/'llJ tuwnl.JnLf1'1Q ht:il'l.m4/'l 
llwl.jl:if1b"LmJra/'l 4.111ll n11n2w4j1 hwnwpl:inmra-Jwl.J hwulJbtnl[, 2t.Pllwl.J lii::if 
t l11111Jmu WJnn'l .UI"\JlJnLI1h hb"ll1, W)U W!1WQ. WJnl[nu.f t: UJilll!j1Uj1 
WlflnLUQ 4ntl[nLll t~nlJ4nLu: 

~b'l.m4/'l WJlJ wlll::ilJwlj'lneJl £l::inuwull1j16wuo. np/1 lll:ill!emu 
qntnfl2WOflWJ/'llJ t;wn1JnLI11ll2 2ll'llfwl.J ul::i2 llLnlJI::itmt WJ11hth hl::iLn, 
p.nlJl.jl[mll t, 4ntLtr~ll t jlllll4lfwl.J fl:iruwul.llj16w1J: =\l::ill.nL4h pnl.ll.jllwl.l 
21::illlfWUU'Ij16wlJQ, ~lJtll!l:iU l.Jwb"L pnl.Jl.jllwl.J dwllwl.Jw4 WUfWLnl[wb 
fl::iflUnLjaJWU J2WUWlm P,WL[W!1WI1 tl:il.J hl:i'l.nL4/'l Lnl::iLwl.jwlJ WJflUWU 
hwuw11: Sl:iLw4w~ WJpmlllJ ul.jul{mu t hl:i'l.ml!h pngwl[wnuwu 2bn
llwuLn/16wl.IJ'lg: ')J WJU fb!1UWULnj16wl.JlJ t, npj1 WQ'lbQnL[a'JnLU/19 
wnwfwgwb qntnnh1Jti('11J m qwql::ii1Q Ollh ht:itn tuwnl.JnLfll'l l.jwqlll:itnt.L 
2W11nLUW~nLll blJ wtnlib"t, UnL)U/'lU~' WJ11nrt W'lP.JnL['IlJbpQ hl:inwglJI:iLnL9 
hbLnn: 
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Qwl.Jp, np ht:irtml! WJ11L[nrt UJnLta-011~ pnlJ~llwlJ 2UJlUWUUij16Wll[l 
t.Pn.ef1 t pngwl[wnllwl.J fbpuwull1p6wl.Jpg, muUl~ hb'l.nLL!llbp/1 h['lllb"hw
LI. tnwll qn LrctJ ml.l n p.l.l mrawqn 4,mll t pnl.l 4 llwu 21:in llwu Ultl 6wl.l n L[: 

Q.npbnll.l.Jnpllwul:intl hwllwbwJl.J' hl::i'l.nLl.jllbplJ QUU1 hflt"ll:ihwl[ll1wll-
qmraJwll wuUljrt'iwtl/1, l.jwtl.JL[wb p.n1J4llwl.J 21:inuwuU1J'l6wl.lpg, 
p.wdwl.Jl[mlll:il.J tinl!m rtwuj1. 
• llJnLpwJ!ngwl{wm[nrt, n11nl.Jg pnlJLjllwlJ 21:inuwu111/16w1Jo. l.flwl.j 

hwtngmll llpllbL 61 °C t, pu4 p.wgmll' 66°C (wgblllnlJ, b~bfl, p.bll
qpl.J, pt;l.Jqnl, llbrctwllnl, ~l:if1n U/'llJ tiL WJlU}, 

• WJpl{nl\, nflnllg pnlJ~uwlJ fO!lUWUll1/16wlJQ PW1'1011 t t.Pw4 hwLngnuJ 
61°C-j1g, j1ul.j pwgmll' 66°C-/'lg ( Q.L/19ti11/11J, uwqmra. hwuewJhlJ bL 
pmuwl.jwll JnL'l.ti11 l:iL WJtlJ): 
lfj1 ewlJJ'l hi:HlnL~UO!lP p.nl.Jl.jllwlJ tiL bnliwlJ 2ti!lUWUlllj16w1JlJb"flQ 

Lnrl[wo l:iu hwt.l.titll,wo 21-mu: 

1.9.3.Uztuwutwlle~ ~w..nwru.rwll (fwpqJ! 

1. nnn21::it hl:iLnwqnLnLtn'l. hl:il'l.nL41Jbfl/'l pnlJ~uwlJ 2l:iflUWUll1j16wlJ-
1Jb!1Q' WULnl::iUb"tnl[ urallntni1LnWjj11J 61J2llw1J llt:iOnL~JnLUQ (t' pn) 

T' pn=O. 736T on. 
273+ t'pn=0.736(273+ tbn), 

t'pn=0.736 ttn·72, 
ttn -o. hl::irtm4r b"nuwl.J 21::i!111Wull1J'l6wl.Jl.J t, °C: 
2. nflnztit urallnlni1U1WJhlJ 6uzuwll hbLn 4wl4L[wo 2b'ruwull1/'l-

6w1JwJrll m'lrthm. 
f1t=O. 345·(760-P) 

n11Lnti'1.' P-l.J pwnnub"UJfl4w1J 61.J2LiwlJ lll:ibmra-JnLlJlJ t t.Pnf16~ 1.4whj11J: 
3. nnnztiL hb'l.m41Jb!ltl p.n1J4llwlJ 62qflhll1 fbpLlwuLnJ'ltlwl.Jlltip[!' 

h W2LI.h WllUl:iLnl( UjalJntnllU'\Wjj11.J 6llzLlwlJ hl::i111 ~ Wll!LlWb' fUflUW· 
uLnp6w1JwJplJ nL'1.'1.tlm. 

tpn= t' pn+.6.t 
4. tpn tiL dt -/1 W['ldl:iElJI::i!1Q Q.flWUQbt fit/'ll( 1.20 W'l.JnLUW4mt1: 
5. ~l:ill.nL~lJI:if1h pnl.J~uwl.J 2tillLlwuLnj16wun hnlflJ w4w1Jmu n11n2mu 

blJ ll'ln1161Jw~wl.J b'l.w1Jw4nLl lj'lwl.j 4wll p.wg UWr'JEI::inh oql.Jm~Jwllp: 
SLlJwt twp.nf1wLnnl1 wztuw111wlleo l.jwll1WJ1btm hwuw11 oqLnw
qnnbt.l,nLu t p.nl.Jl.juwlJ 21:i!1LfWull1/16wliJ'l nr'Jn2uw1J pwg uwf1ewLtn11mLf 
(l.Jl.j.1 .27}: Uw11.eo. pwnl.jwgwb t ht:i1Jw6n'lh9 (1}, nf1h l(pw Lnt:i'l.W'lJ1Llwb 
bll wl[wqwJhlJ PWil.lJhen (2), hwLngn (3) tiL ttb4U'IflWUWlh4n (4): ~nl.Jnt 
hwllllWf1WlJEllbnnLl (7) wllf1wgLtwb till 2ti11Lfwtwlflll (5) m 
tLI:i4lllflWl{wnp.f.ll (6): UW11Eh hiJUiplJ Llwumll UJti'l.WI'lflLlnLLf t tlmq 
qmJ1JI1 t~nwu (8) pnl.J~muo. LWLl rt/'llllW!141:itnL hwllwf1: ¢np6j1 
4WlllW!lUWU hWUW!1 OQLnWQn!lb'l[mli bll UWI:iL hl::iLnbLJWL UW!1J2011U nL 
qnl1b'hEllbf1o.' twpnnw111n11 lllpwl.Ju~nnuwtnnn, pwrmub'Ln['l, 
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ttl:i4U1flwl[wn~t. 2'bnuwtwl(ll:if1, Lnwnpl:in hl:i'1m4lil:innl[ L9ll.wo 
wlinralibn, WL!fW4Jw 4wli 4ll.wrgl:i 6n'1h4, ml.Jbth (L!fhl.JgbLn): 

\,~. 1.26 Unutnll. hlill,nL~I11lt'l~nLqt'lnlJ WJpllwl.l ujulillwlJ 

Uz/tiWU1WLnb11nLU ll.jb'LnJ2 t pwgwljWJh Or).h zwnctmliQ, nul! 
tmuw4,nrmLraJ mliQ ll.jl:ill1J2 t L~lij1 WJlil.4huj11J, nn h1Jwnw4.nn LhlJh 
t11bul.JbL hbrtm411 pnlJljmun: 

6. ~UJLnQIJ U1b'1WI1!1hl wt.twqwjj'll.J PW'1llhej11lb2' WJUll.jtiU, nJ1Uf'IW 
l:iL wijwqwJhll pw111J!1eh hwLnj1ljutnh ll'l12'l:iL ti11wo w4,wqj1 zbfll!lll 
ml.Jbl.Jw 5-Blili hwuLnmraJm'u, j1ulj hwtngj1 t{l:if'ljl'u bqJ11J qLnl.Jllh 
wl[wqwJj'lll PWI'lllheh bqJ1119 10 ll'll p.wnbf'lnLtaJWl.J l[f'lw: 

7. Lgl.Jbt hbLnwqnuu.tnl'l hl:irtm4Q hWLngj1 Ul:i2 WJUJ2WU, nn UJ'lW 
liwljWJ'li1W41J 10-12 liu gwofl qU1ll4,j1 hwtngj1l:iqf1j1g: 

8. Pnl.Jnt hwnuwf1wl.Jgj1 oqlmLraJwllp 2'l:inliwtwl(ln U1bf1wl[nf1bL 
h WLngp ljblJU1nnumli: 

9. Lwpnf'lwLnnfl U1f1wl.Ju-1>nnuwumnj1 lii12ngnl[ lljlwglil:iL 
ttl:i4U1!1WUWtj1lj[!, 4Wf1qwLtnfll:iL LW('lnLU[! WJUll.jl:iU, nn l11WJ2WQUWU 
wnwqnLtaJnLU[! Lhl.Jjl 5-8 WULn/flnll.jti: nnll.ll::iuqj1 hb'1nL41J wllpn'12 
owLtwtn4. hw4,wuwnwtwl(l Lnwewuw, wllhf1wdbzU1 t n112 ll.lf1ngt:iuj1 
[!U[aWQJ2nll.f WJU ll.jWI1Pb!1WPWfl Jtlwnlrl:it: 

10.0f1p hl:i'1nL4j1 20!1UWULnj11Swl.J[! hwulij1 20°C-nLt ll.IW4WU 
hW2LlW!14WJj11J pnl.Jljll'wl.J fbf1UWULnp6w1Jpg, ll.jGl!lJ2 t U1f1WUU~nn
UWIJlnf1j1 LWnnuin 4WflC+Wllnnl:iL WJUll.jb'U, nn LnWJ2WQUWU 
wnwq.mraJnL1J[lth1Jh nt wl[b'tl11-2 wu Lntnm.l.ll:i: 
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u~. 1.27 =\l:ii}OL~ L(WDlitW\IJOL~t'II!Dli~Lfwl.l 2lif1lJWUlnt'I6Wllt'l 
npnzuw\J uwpewL(nplfwl.l ujulillwl.l 

1-htil.JwOnl'\, 2-W~WqWJtlll P,WI\ti~J2, 3-hwtng, 4-tLI:i~U1pWUWltl4, 
5-2b'f1UW!W~, 6-tLI:i~U'If1WljWjbwn, 7-pnlltlt hWf1UWpwue, 8-tljpwlJ 

11. 0!1P hl:irtm4j1 fb!1UWULntH5WU[l 4Lj1llj1 1 0oC-n4, L4W4WU 
hw2Ltwp4wmu pn'u4tiwlJ fb!1UWUI.np!Sw1Jj1g, L4hLnJ2 t JnLf'IWJ2WUtJnLI1 
nnl.4till lii:i4 ujlwglll:iL ttl:i4Lnf'IWJ.lwnj1m: 

12. UjlJ r).till.jJ2nLU, bflp hl:illnL4j1 ll'w4ti!11:iLnLJ~h ll11W 41lhLnl[j1 
ljWll.jU'lWl[mlJ p.ng, ll.jl:iU1J2 t hWUWI'll:iL, n11 hl:ill,nL4[! pnl.J4lll:il t, j1u4 
fl:if'lli'WtWL(ljl gmgumllg(! WJI).ll.jWh~l.J ~L~lljl pnlJ~ll'wu 2tif1UWULnj16wl.J: 

13. 4>n['lb[l 4f141Jtit tiL l[l:ij1g'ut:iL l:iflljnL iWL{lnLI.Illl:ij1j1 U~2hlJQ: 
ULnwgl{wb Wflll)nLUJ2Uti11[! q.nwugl:iL ret~ 4 1.20 Wl'lJnLUW~nLll': 

14. ~Ulll htill.nL41Jb:fljl pnlJ4tiw1J 2UI1UWULn~6w1Jj1' hwl[l:it4,WO 22-
~g nnn2bL Wj'll11Will1nLtaJWU h!1r).tihwL.ll.llWl.JqnqClJ wl.J 4WflQ.[! t:i'L 
Wfli).JnL1JJ2Q qnwugtiL wrumuw4 1.20-nui: 
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Urt nLuwl.j 1.20 

,:;J .0 
-'3 ..r::..c::l 3 .P-::r ,:::J-3 .:;Ji[ 
~Ol,:;J 3 c: 3 ..... 
3 3 3:@.~ -c: 

~O"c:J 
.:::r 5 '"::I 5 c: c ,:;J 0" 
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3-:T'E3.P c-53 
-::r ~ 0. ':J §: 3"-:l".:::r 
Nt:.. C:.3 5 3 3c: .os c:..c: rr--s- Q..t :J.P 

C" 
c:.. 

.c: 
ton1 tonJ t!!mihP 

1.10. Vt;ebt.Ut.t:;r~ St;tut.!"I4U4Uv Uv'-lSUvQ.ntrct3Uv 
uusl'ltSUt.t'l nrncmuc 

1.10.1. U2fuwLnwllefllllllwLnwltn 

nLUnLIJUWUjl('lt"l Ul('lW~lJ1n('lUb('lj1, W~tnnllnpj1lUU('lj1, Ll'bgb"
UW·U1!1W4tnn!1WJj11J wq.ntiq.wtnutml1 tiL WJl tnl:itl.Jlljl~w~wl.J 
Ll'l12nglll:i('l~ ljwnmg4,WOJ2WJ~U wnwl.J61Jwhwtnljnt,.aJntl.J
Ltl:inn tiL npnzt:it llw('lf)m 4.11w wqrtnl'l hl.Jw(1w4,n(1 4,111wl.Jq.Q 
t"L 4,\Jwuwl.jwnmra]mLtn: 
~WJtnllwpl:i('lt"l li24.WO 111bt1Jllj14w4wll ti~_2ngul:inl1 4,tnwl.J
q.wt.tnl1n Lja)ntl.J[l, 4,lllwllqw~nl1 qn lllj11.Jt"!1Q, W2f\1Wlllwl.Jgj1 
ctwllw\JW~ WllW2WQnl1. ~UWUW4W('lnLJa)nLUUb(1[!, n('lnl.Je 
Wqf).nLLI' t"l.J UW('lf).nL uwntil.J~ ~nw: SWL l.Jf1WUg q.1Jwhw
U1W~WUQ: 
nLuntLI'LtWU~!1t"l U2~W0 Ub"J2b"UWUb"!1j1 t"L wq.ntq.wtnl.Jb"('lj"l 
tnt"tl.Jlll14w4w1J 2whwq.nnouwu h wnllw!'lw4.b'tnmraJmun 
«UWI'\fl.·UI:ij2l:il.Jw-LI'j1.2Wl{WJ11» hWliWI.jWI'Iq.ntll' hWUWUjW
tnWUtuwubg\JI:itnll_ WJU q.n110n11. !lj1wul.Jw4Wll UjWhWUf· 
lJ l:i('l jll.J: 
l.!WtnWflt"l WllW.2W11ltnLfa)nL\Jllt"l'\ ln4,)Wl t.l'l:iJ2I:il.lwl.JI:i('l~ 
L!'ll:itu1Jj14w4wl.J wl.Jlj_L!'Iwl.Jq.nLraJwlln WUjwhnll.l:iLnt hwliW!'l: 

1.10.2. CliJlhwl.mLf1Jlf1nLJplll:if1 

lJt:igti\Jwub"(1j1, UW!1J2W4,n(1ntLI'Ltl:if1~ nL hWf1UWpWUJ2Ub"flj1 tnl:it1J-
1.Jj14wljwl.J wllqtnw\Jq.mraJwl.J nnn2LI'wll hwllw!l wuhnwctt"2tn t 
mumtil.Jwujlntil. 

UW('l!lnL opq.wl.Jj"lqll~ LlflW Wq!ln'l q.nnbnl.Jl.Jti('l[l, nnn1JJ2 nrm2W
ljj1 UjWJUWlJUtif1nLU ljwpn'l tl.J Ll_L!'Iwl.Jq lJb"!14WJWQUI:iL W21\JW
tnn'lj1 4JWUJ2j1 nL wnnq_2ntpt)WU hWUWfl, 
ub"ebuwllhp~ tnt:itul.J~4w4wl.l Ulljwuwn4llwl.J ol.Jrawgemu wnw
.2W9n'l pumrawqnw4wl.J Ujntnl:il.Jg~WL 4,tnw\Jq.ll m 4,1.Jwuw-
4wrmraJmun tiL W!1lnWI111W4wl.l l{l.Jwut.twoen WI1PJnt!1l.ll:irn. 
qn["lOj1J2UI:i(1j1lJ, hWf1UWf1WUJ2Ub"pj11J l:iL WJl UWpJ2WLl.n!'lnttil.JI:i('lj1U 
l.Jtip4WJWQ4,nl1 wl.JLl_tnwlJq.ntpt)WU L4WhWl.JflJI:ip[!, 
L!'IWf1Jlb"fl W21'UWI11WUJ2UI::i!1 ljWU1W('ll:iLj1U Wl.Jh!'IWctl:iztn W!1L!'IW
hwqmutnl.Jb('ll.J m UIW2L1'1UIW1.Jw4wll Ll~fngutinn. 
l.luh('lwctt"zlll t ll4wtnj1 ml.Jtil.lwL, np utiel:iuwubn~ t.tnw Ultitne t 

wztuwtnbll WJll wl.Jo~ue, n4.J2tin mllt:ill tnll.JWL utigbl.Jwut"nl1 
'l.t:il!w~wrniwl.J hwuwp ~nwll_ml.Je~ l[4wJw\.jwl.J: 
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Q.lJwhwl.lll:iL ~ll.ellwquwg, ljgl{nq, ljwj'uL(nrt uu.el:iuwul:inl'l WJ'LI 
wnwl..t6trwhwlll\.jnLraJmllutnn. nnnu.e ljwnnl'l. till Ll,lllwllq wnw2wg
lll:iL llf'IWUJ? UIJ.jWUWf'lljnl'lUI:il'\1'1 nL 21'\fWIJ.jWUl~ UWf'lll4Wllg hwuwn: 
f).w uzwllwljmll t' IJ.IOl!lJ2 t 4WI1nl'l.WUWl nnn21:iL llb{;!bllwlll:inl'l 
L(tnwllqw4,nn qnlllt'll.JI:inn. IJ.jntnbllgflwl Wfll!lWilf1Wljw1J L(lnwllqll nL 
l{uwuwttwnnLra-Jmlln. nnnue 4wnnq au wnw2wllwt ttwnn. l.!mtllltl· 
Lt,wg!'lwJ!'l, l!n~uwl!wnn. l.flngtuuwll, gwu.en. hwgwhwlnflljwJI'll.r m 
U11:ifutll'lllw4wl.J ljnLtlnnLnwubfll'l ljnupwJUWJfll.i p.tn.ewhwl{wen. 
utttnuwgllwll, 4Wtl:il'lnLU ljwtnwn4,nrt W2fuWI.nWUJ2UI:ipt'l, WJqfll.ib· 
OnLU tiL fbpllngllbOnLU ljWUlWf'lL(nf\ W2fuWLnW1JJ?lll:irtfl, ljl:ipWfWflfl· 
uwl..t, 4tirtwpwztuuwu, utel:illwJwljwu 4ral'l dwuwuwlj, wnhl:iut.nw
llngubpmlll:iL WJ(ll: 

l.LJil hwngtnfl tmouwu hwuwn wtrhpwdtz~.n·t hwlnmlj mzwll· 
pnLptJnLll llWI'\blJI:it fll:iljwL(wnuwlJ UbfuwlJt'lqlllll:inl'l, Ql.J,.awg.ewJI'lU 
UWUI:i11!1, wnqbLWljlib('ltl, ttl:iljU1f1WUWflEW4_npmllllbflf'l, htll'~pn
hWliW4WI'Iqbnf1 tiL WJL lltJwgmptjnLlJUbf'lll lttn~Wljtl IJ.IW2UlLLJWUW· 
ljwu uwn.ewL(n!'lmlllitintJ, 2J12WI.flwljngul:in~ l:iL wuun L(pw: 

l.lllhnwdbzlll t ljwpnl'\wlJwt oqlllwqnnol:iL «Spwljumnutnn l:iL 
wL(t.nnunpfltl.rtinl'l», «Q.Jm.rtwmumtuwljwtr ul:i,ebl.Jwubnll», «Uuwuu
WIJ.Iwhwljwll ~tnuwul:inl'l ul:i,etitlwJwgnLll», «UI:i,etuwmnwljl.llnnw
JI'tlJ LLJWI'\41'1 zwhwqni10MLU», «ljWilnLgL(woewJhll UJnLrabnp Lnbtulm
L"qtiW» WllWI1lfW1JI:i!'lf19 UU1WQWO q!'llllbtll.e1JI:ii1Q wpql:itWl.iWJflll 
L5WUWIJ.jWflhf11J, uwhgl'!, ljwjnLllnLptJWU, 2f1fWI}.Wfl611 dwllw1Jwlj 
2112LI'w1J, wqpbqwLntrtnn ljnLI'LLJtbl.flllwL(nnuwu, 2Wf'ldllw1J 4111JI:i
!lwlllh4WJt'l [!Uln['lnL{CtJWl.r !IL WJL 2WhWqnpOWljW1J nL LnbfulJhljW· 
ljw1J hwpgbf'l~ nnn21JW\J QUptWgQnLIJ: 

Q.lJwhwl.llbl ub,el:il.rWUI:if1~ ~WnmgL(WO,ep tlW!'IlllWJ1Wqj1LnW4W\J 
obLwL(nnnLI!Q, qmuwL(nrmLiiQ, t.nl:ifulJj'l~wl!wlJ tuptbLnt'llfwJn 
hwpgl:il'lQ, flllWUQ hWUWLLJWIJIWUfuW\JbLQ UWpflnl hnqbpWl.!WljWll, 
~nqf1ntnqf1w4w1J tiL Li'WPilWtw4'tw4wlJ wnwtJ61JwhwmljmraJnLll· 
1Jbpj11J: nnnzbt ub,eblJWllbl'lfl UIJ.jWUWf'I4UWU nL zwhwqnpbllw\J 
hwnuwpwL(I:it.nmraJml.lo, uwuflLnwnwl!wlJ b'L hf1q.j'lb1Jhl! hWf'\QI:inn: , 

~ ':\l:iUlwqnlllbt l.llWf'\Pbf1 lib;buwlJI:ipj'l ljwnmgLt,wo;llbp[! 
1J4WLnj1 m1Jb1Jwtn4, l'}.f1Wl.rg 2WhwqnJ10UWU WU4,LnW\JqnLptjnLUQ l:iL 
ljwnnLgijwo.en lfwLnwnbtmraJmlln: 

1.10.3. U2tuwU1wbe~ ~wU1wplfwb ~wpqn 
Uzj\JwLnwll.et'l ljwiJlwnuwlJ hwuwn l}.wuwtunup 4nl'l.lfl'lg 

Qlllllf'ILlnLlf t lfl:i4 l.jwu tn4m ul:i,etuw-uwn.ewt.lnnmu l:iL fli'\Wl.lg 
onf1llw4n L(rw w1Jg4wgL(mu t quwhwLnuwu wztuwlllwuen: 

UztuwLnwlJ.efl nurawg.enui wuhnwdl:i2Ln t Jll.rU1(11:il uwn'lnL 
uwfllllll'l L(£1w wq'lnll lll:i!'lenh)'I2JWL L(tnw1Jq1Jbpflg m ij\Jwuw· 
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LjWJ1nLtaJnLlllll:ippg [lllflhwllmn bL wllhwlnwljwll U1W2Lnl4WllwLjwlJ 
ll/12ngubno. 

w) ul:iel:iuwutnn. hwut.nngul:in/1, qnnbn.eubnh bL ul:ituwunqu· 
lJI:if'll'l p.wg 2Wrtdllnl1 L!wubnttg, 

p.) zfll!wgwo ta Lnwe uwutnflg, 
qJ rtb4Ulf1w4wll hnuwueflg, 
fl) W!1U1W'lflWL!Wl.J tanLJUb(lflg l:iL ptnLlJW,eplfhljWl!lUbl'\flQ, 
t:i) wqnbuflL( hbflmljl.il:ip)'lg, qnLnnzflul:inflg l:iL qwql:inf1g, 
q) wnrnw'lflWljwu l.flnznuonng, 
t} Wf1lllWfl.f'IW4w1J wqllnLljflg l:iL ranrannLllflg 
nJ Llb,el:iuw-wq,l:iqwlnlll:inf1 LjwnmgL(wo.en 6bLw4.nnuwu 

wnwlJ6llwhwmljmraJ m.tllfl:inflg, 
fa) fllletlwzwpd lfbgbtJwlJbn/1 2flf4.blnLQ ( WUljWjnLUnLjaJOLllt'lg}, 
d) wztuwlnwLnl:il'l/1 wuhwnllw(lwL(tlnm,a-Jmu!'lg, 
f1J wqntqwt.nj1 4Wqtl!'l utuwl QliLnpmung tn wq(ll:iqwrnwt.lnnm

liJ'lg {I.{WJ1f1, gwl.Jgj'l, llhf2Wf1WJhl.! U2WLjnLptjWU, pbf1QWhWl{W.Qp, 
ll1flWUU1.4ni1UlWjf11J wzj'uWU1WU,E2Ub11/'l): 

,wuwnnl.llwlfflnnl:ill trljwnwqnbL mumlll!wuf1n4n'l ub.el:itrw. 
1JI:ipj1 b'L wqpl:iqwLn1Jb'nf1 l.jwnmgl{woewJ~l.J ratnnt.raJnL1Jl.lt:ifl(!: 
0f1WUg hWUWu.jWLnwuf'uwlJnt.ptjnLU[l llpwulJwt.rwlJ l4WhWUfUh11f11J 
l:iL ULnWUI').W!'llnUt:i['l~lJ: P.l:if1lil Wl'lWfW(lljl{n'l 2nfWI.flW4lfW1J, 
WIJ.Iwhm{f'lf uwnel:inf'l, PLnl!wL!npuwu, LnflW~Lnnf1wJnl.l wqnl:iqwmn 
l.fwqlf/1, 2flfWilwnotnn lff'llJI:ilfwllltt4w4wtJ l:il wn hwntlwnwu.e
Lrl:in/'1 Ufubtlw1JI:in!1, nnnllg WutWhnL(bLnL blJ !lbgl:i1Jw1Jbf1p m 
uwn.ew~nnnLlll!bnp wllijt.nwtJqnLptJntli[J: 

1.10.4.1w2"tU11{nLPJW11 AtLw~tputnuln 

UWJ1'lnL uwnurun huwnwl{nn ~Lnwllqlrlin/lg nL tfuwuwljwnm· 
liJnLlJhg LLJW2U1U1WUI:iLm hWUWf1 WUhflwdl:izLn t:ilJ hbl.llbLJWL 
llj1fn g wnn L llll bn n. 

w) L12w41:it l4W2111Uiwllwt.rwu 2112W4'Jwlfngubnfl utul:itlwubn 
lll:iEI:iuwubnfl llWQ zwnd!.ln'1L1Wutn/1g ll!W2LniJ.IWll4.1:itnL hwuwn. 

P) ra4wn4t:iL 21'l4wgwo l:iL Lnw.e uwutn~g ll.fW2llll4wlJL(btm 
LIJ12ng1Jbnn (qotit uj\Jt:ilfwlJI:iflQ), 

q) llzw4bL ttl:i4Uli1W4w1J hnuwu.eng l4W2llll4Wlll{l:iLm !lpfng. 
libra (q6hl wuhnwdl:izt.n ututtlwubp[!), 

I'J.) hwubuwmbt ra-nLJ'lJI:inl't tiL ptnLuwetnifl4wLn1Jlin/1 wn4w 
EWllwt.rmraJmlln fl.nwug uwh!lwlJwJfllJ tanLJlWI.llf1bLf'l PWflWI').f!mra-
JnLlllJI:if1f1 hbln (Uf'<1P) l:iL WllW2Wf141:it ll.[W2Lnu.jWUnLjaJWU hWUW· 
ll.[WI.llWuf'uwtJ lljlfngubp l:iL !lj'lfngwnmlllltn. 

81 



b) U20L WQ!10U~i.l ht:H).nL~UI:ifl~Q, qntnf12tJUI:i(ltJg l:iL qwqtptJg 
· UIW2lillJ.lW1.1!.ltiLm 11J12ngub'pu nL 11J12ngwnnu.futpo., 

q) U2W4bt WJ1LnWilJ1W4WlJ LJ'ln2tJUI:ijltJ t!WUW4D l.Jqwqt:igllwl.J 
nLI).tJUt"fl[l l:iL l)jlWUgtJg UjW2LilU{WUl.[t:itnL lltJ2ngllbp[l, 

t) JlUJ10L Wl'llllWI)J1W~Wl.J WI).UnL~J'l l:iL 13J1131lUWU l.Jqwqt:igllwl.J l:iL 
U{W2U1U{WUnLJaJWU llf"l2ngl.Jbjl[l (qbbt WllW2WI'l~~nl). tuLWQnLQDt.J'l, 
lltljmuJ'lttl. utnLIJ'lttl utubllwu), 

n> quwhwlllb'L uuebl.iwl.Jb!"IJ'l ljwnn Lg~wo.ewJJ'll.l wnwu6\JwhwU1-
4mra-JnLulJI:iflQ WUi.llllWUQnLJaJWU tiL hwpllwpw~lilllnLJaJWU Llll:iUW· 
ljl:illlpg l:iL U2l:iL PWfll:iLW~LI'wu nLI).J'llJtjl[l, 

13) tLl.Jl:itn~ [lULnl'lt.lWO' J"lu,e\JW2Wjld lll:ietl.JWJJ'l llltUw4J1g' hW2· 
~wn4t:iL ~wJmumra-Jmun (qb'l:it ututuwu), 

d) t.lbfltmol:it w2tuwLnwuen (qbtt ututuwu}, 
11) [lUU1flGL WQI'lbQWU1P ljwqun tiL zwpdllw\J 4J'lllb'UWLnJ'lljw\J 

(qObl ~W(lJ'l, gwlletJ, L1J122WPWJJ1\.i Ll'2wljuwll, ptnewhw~weJ'l, 
l1111WUUU1nllli1WJJ'l\.l wqntqwlllutinJ"l 2WJ1dl1wl.J 4J'l'ubtiwLnJ"lljwljwu 
utut:n.rwutinn). 

L) hwuwnnU1wljJ1 llljwnwqnt:it munufuwuJ"ln~nn tit,et:iuw\Jbf1J'l 
ljwnnLg~wbewJtJl.l JaUf1nLJajnLUUbj1J"l[l, UjlUJUg hWUWUjWLnWUj'uW· 
\.mlli[l upwullwljwll UjWhWli2Ubf1tJl.J: P.b!'ltiL WllW2Wjlljl.j_nl). Ujl.ll:iuw
\Jtj'l[l' 21'12W4'Jwljuwll, WL4Whn~t1! uwn.etf1tJ, Ptn4wt.lnruiw\J, 
l1111WljU1njlWJPU WQj1bQWU1J'l, 2112WI)Wj16bntJ ljJ1llt:illwU1pljWJJ1 tn 
WJlU, nrmu.e ljwnnl). tl.J WlJ.IWhnll.bL Lfb,et:iuwl.Jt:ijlJ"l LflP~ WU~lllWU
qmra-JnLU[l: 

tiqpW4WgnLpJnL1J1Jtp tn WDW2Wf14nLpJnL1.11Jtp 
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2. qnrCt.U\fUu UOiuUSUt.et.br 

2.1. qnrcurur luU'l.brl'\ \fU2UU4tir~ntUC c'lctflUivS 
'lb~St;rl'\ ~t;SUeuvUUv t;t '-lvUU'-lUOnt(C)SU\, 

ltUutuUrqt;LUUu UI'\90SUilntl1Utrl'\ UOU4ntU» (c)t;UUSO'-l. 

2. 1.1.U2f\IWIIIW11R~ blf.IWIIIWllll 

- ntumlll.JwuJ1J1I:iL l)dpwjl.llll l)bU{t!ti(ltJ n').) hl:illlw,e\il.mLfa'JWU, 
qrwugllwll tiL hw2ll.wnuwu 4wnqn: 

- t5wtmraw\Jwt wnLnwl)nmra-JnL\JnLu ').'1 UIWt.rHSwnutnr ll.tntmbuwu 
~t;pwpl:inJwt qnnbuwljwl.J tuwJ'tbnJ'l w\Jgljwguwl.J utran'lfl4wJJ1 
hl:illl: • 

- t5wllnrawuwt ~uwul.j_wbmraJwll ljwutuwnqt:itllw\J LI'J12ngwnnLil\JbnJ1 
ll2w4Lfwl.J ul:ira-nl)l.Jtnpu: 

2.1.2. ~llqhwbnLf11li1"LJpbl:ip 

'1"\ htn.nw.e\.Jumra-Jw\.1 l:iL hw2ll.wnllw1J hnwhwuqn ll1wpwbqnu.r t 
Ull:iLilwljwu til ljnnUjbllWLilp~ 6bn1JwpljmraJmlJ\JbpJ1, .:Pbnt.IbpwJJ'llJ 
Ln\JLntunqa-Jmlil.Jb"pJ'l, qh\J~nrwljwu uwutnf1 m uLnnrwpwdw\Jmll\JbrtJ'l 
~pw: "\"\ hW2~WnuwlJ nL ht:iU1WJ2UUnLJaJWU l:i\J l:ilJJaWJ1lj~mLI', tpl:i 
'lnwue Lnbi).J'l l:il.J mubgbt li2LilWljw\J, dwliw1Jw4wll.nn, utqn\Jwjf1\J, 
hwtiwt.nl:il).mJaJ wup w2tuwU1ni).\Jt:inJ'l hl:illl, f1l.J!lLiliu \JwtL qJnLI).W
Ln\Jt.nbuw4w\J w\JhwUl LnlJU1bunLra-JnLli\Jbpnu.r, ~nn~l:ipwtnpl.j_\Jbpmu 
W2jl.IWU1ni).Ubjlf1, Wl1ll11:it\Jb!1J'l bL t.lwrbwljWLWI.jW\.1 ljwqt.Iwljl:ifiL4nL· 
f(l)W\J WUI)Wll\JI:i)1f1 ~Wll qjnLI).WU1UUll:iUnLfa'JWU t.II:ip Wl111lWI)I1W~Wll 
UII1W4LnJ14wJmll qt.n\J~n11. muw\Jni).\Jti!1J1, w1JhwLnw4wlJ W2tuWlllWUB 
ljwt.nwJlni).\JtnJ'l hl:illl l:iL wnl.i: Un 4l:ifll.ll wuwb' hwunoqmlll 
W2j1.1Wl11WU,e ljWU1Wpnl). pntnfl W2j1.1Wll1ni1.1JI:il1f1 hbl1l: 
~l:iU'IW,e\J\JnLJaJWU nL hUJ2~WilUWU b\Jpwljw I)CUjJ2011[l bL U11WUQ 
f1pwl[ptSw4\Jt:ip[l hl:illlbLJWLlJb"p\J b\J, 
- '-tuwul.j_wb.eutnn. unLfl uwu1Jwq.plllw4w\J hf1qwlJ'lnLPJnL\Jubnn bL 

ramuw~npmuuunn. 21:irt.Iwhwnmra-JnLun. WJflll.wb.eutrnn. Ql'lLnwhw
rmLJaJmun. tul:il'tl)ll.l:iL[!, 4wJbw4f19 l.j_uwul.[l:il[!, wuwuml.JubnJ'l tiL 
llf12WLnltbrJ1 hbU1 2LJ'lll.btmg l[l.Jwul.j_l:iLQ 4w11 p\Jwljw\J W11.blll\Jbpf1g 
(bn4raw2wrd, lflLnLqmu, 2rthbnl:iJ't, 4'Jnrannf14 tiL WJLlJ) ql.Jwutttm: 

- UztuwLilwuewJf11J UIWrtLnwljwumra-JnL\JlJI:ifl ljwLnwl'll:itJ'lu (wJI) 
rall.nLil' q.nnbmi).Llw\J dwuwuwlj), f1\JtL4l:iu lJwbL btnuwpljnLf3-JWU 
2Whbl1f19 l:it\Jbtnl.j_ J'llJt·nrt W2PJWli1WlJ,e ljWLilWI11:ilf1U, Jal:i4mq tiL 
WllW\Jg Wl)llf11Jf1UU'IfiWQJlWJJ'l hwlJ6UWfiWI'InLJaJ w\J: 
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- U.2tuwl.llwuetJ q\Jwtm tiL llhflW!'].wnlJwtm 6wuw1J.1Wflhpu (llp
l::iLlJnLJ\.l t' l.lltUWl 6bnlJWf14nL~JWU, ~b l.l.jWJUWUWqflWjfl\J l.jWf1Q.n4_ 
WJl 4wqllwl.jl:if1UjnLfaJWU l.jwu wlJhWlllWI.jWl.J l.llflWUUI.l.jnpl.llnLU), 
Qtml.Jwpl.jnLfaJWU Ulbflt'll.lln('lpWjnLLJ 4Wll WJL W21'UWUlWllll:i'lnLU 
W2tuWl.llWctwup nurawgenu.J, hw2t.I.P wnl.Jbtmt uwl:iL [lUflUp-
2nLLilil:i('l[!, W2tuWlllWUJ2P u4qpmu 4wlf l!l:if12nLU W('ll.llWflflW4Wll 
qnpot'leutnn l::iL hwq.mulllQ 4wnq.t'l ptnl:itm ctwuwllw4n. 
CWP,Wfa0!1JW4P {wllljwtu UflW 4WU1W!1UWU l.lll:i'lPQ) bL 2h-1>w4wll 
4wu p.wf1l:iq.npbw4wl.J oq.umraJwll 4WlllWf1liwll dwllwllw4. 
l.Lf1U1Wflf1W4W1J OP,Jb4lll1Jbflp UL UWflJ2W4.npmLilib!'lP L{~wpp 
ctwuw1Jw4. 
l.L2tuwl1lwctwul:iflpll w1J6llw4w1.J UWfl'lWlllWfl l.llf1WlJUL4nf1Lnn4. 
W'lllfll.JtlULnflWQt'lWJfl 4wpqWI'll'1nLjaJWUp, 0WilWJW4Wll bpjabfl 4Wlf 
W'lUfllJt'IUU'lflWQflWJI1 hwtJ61.JWflWflnLjaJnLUlJI::ip 4WU1Wf1bttJU, 
l.L2PJWLnwdwlll::ipfllJ WJL wlltlfl 4n'llfflg uwnLillw4wlJ l!llwul!wbe 
hwugllbLQ 4wll W2t'uWl1lWUJ2WJPU l.l.jWfllllW4,npnLfaJnLU 4Wll1Wf1n'l 
W2PJWlllnl'\fl ll4wLnliWllp 4wlltuwliLnWOl!Wb uwhwijm[l6 
4WU1W('IOlQ: 
~W2llWrlUWU fblJ UUfaW1'14llnLU pllw4w1J uwh[!, fl\JeliWUI.l.jW· 

UnL~JnLU[!, flllt1.41:iU lJWbL hwlJgwq.npbnLjajnLU l.jWU'lWfll:iLflU Ul.llWQllWb 
t.tuwul{woen: 

l.Lf1U1W'lf1nLjaJnLUnLU ')') ht:7U1ULWUJ2nl! W2j'uWU1n'lfl W2tuW· 
lllnLUW4nL~JWU 4nf'lnLUU1Q, ti~b lfl:i4 O('lPQ UfWI.jWU tt, 4wll 
wuhnwdt:i2lllnL~JmlJ t qq.wgl{mu IJ.Ulll pd24w4w1..1 bqpw4wgm~Jwu 
UflWU llblj tiL w4_btfl Of1 lllb'lWijlntubL WJl W2tuWLnWUJ2p, 
61::iLW4bf11.l.jl{nLU t u-1 6bLfl Wl.jl.llnt.l: 

l.LJlJ W2tuwlllwllewJflll onunn. nnnug o.urawgemu l.llntdwon '1'1 
l4WU16wnnl{ llll:i'lwLtmtutll:it t wn w2tuwLnwllel1. q.nwugl{mu trlJ 
u-1 WljLnp 15.1 l.jbLnnLlf: 

Q.JnL'1Wl41:illlWf1Wl.JIJ., l:itllbtnll. '1'1-tl punqraflg, l'll:i!J.lefl mumt.llJw
urruJwu hwuwp U2WUW4nLli t hwli61Jwctn'lntl hWUWUfWU1WUtuwll 
uwulJwq.l:iU'l1.JI:ipl1g' gbtufl 4.Wfl11t. U.S-fl pllcthul:ip tiL hwuwnw4w4wll 
Lnl:itulll14w4wlJ Ln!:iumt: U.4l1lO. hwuLnwLnl{nuJ t Q.JnL'lWUfblllwpwllt'l 
4w11 Q.JnL'111 Q.Ltuwl{nn llwul.Jwq.bl.llp 4n'lllflg: , 

QbnliWf14nLfaJWU W'll1!11Jflul1lf1WQj1WlJ UjW('ILnWL{n(l t ')"). hbU"l 
4WLJ.fl{Wb L.-1 6tiLp W4U1j1ll'l:i4 onnuw4n hwli61Jbt Lnmctnrtflll 4Wll UflW 
2whl:inn 1.Jbf14WJwgllnJ1. wll611ll, htrl.llwgllumraJml.lo. u4ul:itnL IJ.lWhl1g 
hW2llWO Ufll:ie Ofll{W [!lJ~wgemu: 

l.Lfll.llWI)flnLfaJWU hl:illl 4WLJ.fl{WO ')'1-11 6tl2U1 ctwllwllw4nlJ hl:i
l.llWJ;!lllluwll l:iL hwl4wnuwll, L.-1 61:iLI1 w4llll'l 4wquuwu, !'].ctp.wtulll 
flUUfEtl l.l.jWl.lliSWnlJI::intl lj_l:i('lWQUWU ll'f12ngwnml1llb('lp t'lnw4wllwgllwlJ 
hWUWfl UfWU'lWUPJWUWlilt.lnLjajnLU[l 4!'1nLU t 6b"nl.JW('l4ntjajWU 
flb4Wl!Wf1[!: 
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U.pU'lWI)('lntraJwl.l hblll 4WIJ.It.lWO '1'1-11 6fl2ll1 nL ctwuw1Jw4fl1J 
hbliiWJ;!UUUWU tiL hW2t.lWnliWlf, fllJtUjbU lJWI:iL ')'1-t'l WllWfWQUWU 
1_.4Wll16Wnlll::il'lfl t.lbpwgllwlJ llt'lfngwnmlllJbpfl 4wliiWf1l1WlJ hu4nu1\J 
t'lflW4WlJWglJmll bu l.JwflJW('lWf1nLjajnLUUI:i('l[!, ql:i(lWLnbUtnLjajnLUUbflQ, 
l!IA('IW'lWU l.llUU11:iUW4WlJ 4wqllw4bf1UfnLJ'ajnL1JlJI::i('l[!, 6bnlJW('l4nLjaJWU 
wphunm~l:illw4wl.J 4nllpLnl:ilJ, w2tuwU"lwllet'l llll:itullf14w4wll 
LnbUtnLfajnLllllbf'lQ, wphupm,.ajwlJ tun('lhnLf'l'lUI:ifl[l l:iL 4nlfpLnl:ilJI:i(lQ, 
blJjaWhU4l!nl'\ 6bnlJW(14nLraJnLUUU(lt'l U,fl:illlW4W\J hu41JW1J UWflUfllJllbpQ: 

u.1u 'll:iUfemu, bpp. Wfll1111Jt'lul.llpwgnwll hnwctwnLI.mll t 4wqllbt L.-1 
btap w4Ln[!, t'lllfU,fUU UWbL l.llntdnJ1.[! 4WUUflW 2Whbfl[! lJI:if14WJWQUnf1 
w\.16[! hWUWOWJU f.l:iU u-1 tibLt'l W~lilfl pmi.WUI)LU4nLJ"aJWU hl:iU'l, l!b6[! 
etruwp4lt,mu 1: 6bnl.JWfl4nLjajW\J Wflh4nllt'll1lbnLll pnJlnEWflljliwlJ 
11numu Lnwtms hw2t.two Jn~ of14W nu~wgemu: L.pw 46hnn 
UfWfllilW'lPfl t 6bnlJWf'l4nLraJWU Wllllfll.lpUl.llf'lWQ/lWJ/1 L!nfllit'lg 
~WUlWf'lUWU hWUWf'l: 

u-1W~U1p OULWL!bpU,fUWU tl2lilnLfiJWU Ub2 tuwtuLnmt.llJI:ip 
hWjtnllwp.l:ipl:it/lU U,flnn. hul!llWll UWfllli11JlJI:ipfl \Jt:ip~WJWQnL9PtllbpfllJ 
ppwttmue t t.ll:i!'lWIJ.lWhLlnLLI' UfWhWl.J2bt MmlJwp~nLf'ClJWlJ 
ll.t:i~WLlWI'lnLtaJmlJpg lt,I:Apwijlntuhtm wljl.ll[!: 

QbnlJWf'lljnl~JWU W!'].Uflllt'luLnf1WQI1WJfl l:<t W2tuWU'lWUJ2/l 
Lnbtu1JI1~w4wl.l l.llbumtfl llf12bL lllwnwt.wJllmraJmlln Lntomu t 
hWUJ1WI.l.jblilnLraJWU (J2WI'\WJ2tJ, Q.J11LI'\WUfbli1Wf'lWUfl) W!'lhti11nLta-JWU 
W2tuwll1wllefl Q.Ltuwt.tnn tnl:ituun4w4 wu llll:iumur 

ntn/12 l!wqllw4l:ifllJ..lnLf'ClJnLll qnpOnL'll!Wb tiL l.Jpwug wnw2WJ'lf'lWllen 
l!wlf 0WrlWJW4Wl.J UjWflLnWt.lnflnLfa'JnLllllbp[! 4WU1Wfll:ilnL llUl4EI1LU 
W2tlJWlllnf111 hblll ")."). lilb'lfl nL\Jbl.JWLPU hl:illlWJ2UUnLfajnL\JQ L!WlllWflnLU 
t wJll 61:inuwn~mraJwlJ W'llf/lllt'lulllflWQflWJ/1 ~wquwo hw1J61Jwdnll.n4n. 
nplllbl'\ l.llbl'\11 t m\JI:igbL ").'), np1_.41:iu ~wl.Jnu' hwl.J61Jwdn11.nt.lnll U,fl:illle 1: 
uwullw4gn uwl:iL LnnLdnrt/1 W2PJWlilwuewJf11.J ljwqllw4l:if1L4nLraJwll 
Ubfl4WJWQnL9t'lf.n: 
L.-1 6bL/l wljl.llt'l 3 ljbl!lnLll LflWQl!mlf t 4wqLI'w4bf1UfnLjaJWll 
wlll!wl.Jmun. npLnl:i'l q.npOmJ1.4bt t w2tuwU1nrm: ")."). hw2lt,wnlt,nu.f t 
WJU 4Wqllw4bpu..jnLjaJWU Li.flW, npfl W2PJWLnnJ1.Q hwlfwpl{mll t 
l!lmdnrm: 

ltwquLtwo L.-1 61::iLI1 wljl.ll/llll:i4 opf1llw4n ran111JLlmlf t WJll 6tmllwp-
4mraJnL1.Jmu, npl!lt:ill. lill:i'l/1 t mlJI:igbL ").").: np1..4buqp Llbpwglt,ti\J 'll:ilJ..lefl 
WllWi!WQUWU UfWU"l6umllbpQ, hWU\!lWLnt.lWO W411l/l UJnLU 
on/ll.lwl!llbfl!l mJ1.WI'l4Llmll t l.llmdwop ljwqllwl!bi"UfnLraJmll, npUfbuqn 
WjlJ hw1J61Jlt,l1 WfllllWI)f'lWULUU/1 L4bU1/lll, 61:inlJWfl4nLfaJWU 
W2tuWU'lWUI?P lJ..lW2l11UfWUnL~JWU p.wdll/1 l.l.jt:il.llt'lll tiL W2tuWU1WU2t'l 
t.nt:itullf14w4wl.J UlbumtplJ: I 
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2.1.3. Urnnwq.pnL(ClJWlllfti2 mtl\l'l nLlltgwb ').'). htll1wQllllnLr;tJWll 
qnpbllwllwll tuwqtpllllwll1wpliwll optlllwll 

l).ctPUiuS l).t;'I'(Qf'l UnU~f'lll f'\f'UI).I'ntfcH3ntliC 

Ult-5 «\.o~L[w)) qnupwJlJI'l tlnw wztuwl11nrt qnupwJllwLtwn I.J·lJ, rate 
llltl'\wllemu hwgwhwU1~4n hlJbl:iLnl[, ral:ientraJwllp 1'12\Jmu t: 
I.JjUMLhl:iU1bl 4WU1WI1btntl Wf 2112WI)Wfl0' rabJ2i.lnLU t 6wtu tiL 
zwpmlJwljnu.r hlJ61:it ral:ienLrctJWU LWJUW4~ nLI'\11MLrctJWUp: "'\.pwl.J~g 
hl::iU'ln 1Jnf'lfl9 Wf 2112W'lWI10 t ljWU1Wf1nLU tiL 13°·14° ~t:iemraJWUp 
l:in4fl"fll'l gwop Wf'IWqmraJwllp 2wncttlbtnLt' U'lbi'\WI..4U1nLJU1 t lllWL!'lu: 
lJjlwgl.rmll t ht:iU1j'llJ lflnjuwl.rgmliQ l:iL 2fl2tlnlll l)l:iU{I1 bwju: l!nllpWJUQ 
21'12tll:itnl[' L[uwumll t 4nll.J2flll ljwllquwb ul:ituwtrj14 P-fllJ: "'\."'\. llll:i'lfl t: 
nLtJI:iQbl [!lJrawg~q U1W('IL[W oqnuU1nU WUUj'llJ, ctwll[! 11-wl.Jg 30 
J'lnU{I:ijl\.1: l!nupwJtro uljubt tn wztlJwllll:iL dwun 11°0 -f'll.J: L!lwgnLgl'lt 
111b'l11:iltnLraJml.rutn. 

l!nupwJuwt.l.wp u-u 3-nll 4wnq~ 11lf'IW4lllnfljlUU1-ul:iel:iuwLtwnll 
L[ljWJW4WlJ[! UU1WQI:il t 14 U1WI1jl Wl'lWf, 4 U1Wflj'l W21'UWU11:il t n('ll..l.ll:iU 
U11lW4111npj'luU1, ~u4 Ll.l:if121'l1J 1 0-Q U1Wf1plJ' wL[111nLtwnnr11: I.JJ'l trnqu 
111WilnLll, l:ipp lllbl'\fl t nLlJI:igl::iL "'\.'1-Q, trw nt uraw4't Ltl16wljnui 
111f1WUU1..4n)'ltl'IWJ~lJ ll~2ng l[wpl:itm hwllw('l 3 U1Wf1ntl qp4Lll:iL t «C)) 
(WilWUQ 49WUWJLj'1 pntnn pl:illUWU1WI1 Ul:ij;!l::i\Jwl.JI:i)'l[!) ljWflQ~ i.lWI'lnf11)tJ 
lll'lwl[nLtreflg: 3-fll) qwpqjl 11li1W4U1npj'luU1-l1betillwL[wpj'l Ll4WJwt.twun 
LilJwgl:it t jlpllnlll: 

vl:ipWOW4Wl.r hpwhwl.JqwlJ.nf1nLUQ UU'lWQbt t 10 U'lWflp WllW2, 
ljplj\Jl[nl'\ h!'lWhWlJq(!' npl.ljbU i.lWI'ln!'lrt, Ql.Jrawgj'lq U1W(1l[W UW11U1 
wuuj'lu: 4ntipwJ1JwL[wn I.J-11 til wll.jw lllJwgwo UJnLU l{l::ig 
ljnupwJ'UwlJ.wpul:inl'l hbU1 W2tuWI11WU'll:irtmLI uljqpuwt.twtr hnwhwtr
qwLtnpnLll wl.Jgljwgnl:iL t qttuwl[nn QJnLI'\WU1lJU11:iun 4wLI 
wtrL[U'lwtlqmraJwu 1111:itutJ~4wJil j'ltlctbl.JI:ipo: 

lJWU'lJWl.rQ tflW9f1l:iL tit uU1npwql1nLfitJnL1JlJI:ino hwl{wel:it t 
wul[tnwtrqntraJwu tnl:itutrl'l4WJI1 qontt jltrdt:itJI:inn: 

I.JflU'lWU{LWUWjplJ hf'IWhwl.rqwL[nf'lntllQ' nf'll.ljbU U'lf'IWljU'lnf'IWl(Wf'l
llt:iJ2I:iUWltWI'l, lJw LUI:it t U1lJU'll:iumraJwtr llJnLU 4nl1pwJlJW4,wnul:infl hl:i111 
l.fjlWUj'llJ QUrctWQj14 U'lWI'll[W hnLt~U WUUjltJ: ~['IWhw\Jqwl[nl'!nLlllJ 
wtrg4wgrtL t wlJLtU'lwtrqmraJwl.r llll:ituuflt.twl~ jluctl:itrtnn 4w11 
I)W2U1w4,wpw4wll Pl'lPQWI)p['IQ (l:i~b Ltntb411ll'll[ t): 

ltnupwJl.rwLtwnn wzf'Uwl11wl111:irtnLl1 pwgw4WJnLLI' t wtrLtlllwtr
qmraJwu 11lt:itulJI'l4wJI'l hnwhwuq.n: 

4nllpWJU~ Ub4'tW4WliWU1bf'l[l L[wp6W4WtW4WlJ h~tlnLl.JQnl[ 
hwu61Jb'L t Ul!-5 «vjll[w)) 4nllpwJl.rQ l.jnllpwJlJwL[wfl I.J-~u: 4nupwJl.Jil 
W2!'UWU1wuen 15°-~9 nt wl[l:it ratiemraJnLtrlJI:ifll'l tlnw ramJLWU1fll:it t 
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cntuwlJ.nn wqnntrnr..rn: StrU1bumraJwl.r hnll.w4wnmglj,woewJ~l.r 
ewfllllbq~ l.rwf\Jwq~OQ qllll.rt.l.nu.r t CI.JnLI'\WLl!b'lllwpwtrnu.f: 

Smdwo llbf\JwlJ~4n otrt.l.tiL t 1967 ra-~tr. 1997ra u111wgbt t «C» 
4wpq~ Li.WI'lnl'll)~ ~nwt.l.mtre bL W2j'uWU1bl t U1UU10UnLfitjnLl.rnuJ nnU{bU 
t.1.wrnn11: I.Jnnrt2nLraJwl.r ttwlllwguwtr UjWU1C5wnn4, 2000ra 
U101'\Wlf'lnf\JLI.bL t W!1hbUU1Wl.rng nnUjbU l.rnpnqnll.·lflwljwl.rwqnno: 
Ctrrawg~4 111WI14W oqnulllnu wuu~tr wtrgbL t ljmfluwmtr ntumgllwtr 
fl.WUQ\Jrawgul:ina t:a uU'lwgbL 4fl4l.r4n'1 hnwhwtrqwl[nnnu.In: 
lmllpwJtrwll.wn U.-lJ hwu6uwnwflbL t trpwtr ewJLI:iL 4nllpwJl.rll biJlbL~g. 
nnUjtiUq~ UU1nLQ~ Wfll)(nQ hWU1~ljj1 pwg fitMI'\nLUl.Jb!'l tljWl.J (ljnflnLUU1): 
"'\.'). ~I"IW'lflnLraJWU tiL UjWllltlWilUbJ'l~ hblllWQUUnLUt'lg hb111n tuWI'\~ 
uwul.rwljj1gl.rb'J1[! trznu.r bl.r wzj'uwU1wl.rel1 UIW2U1U{Wl.rnLraJWU 
UjWhWU2Ubf'l~ hl:iU1bLJWL t\JWj'uU'lnLUlJI:i!'l[!. 

1. l!nllpWjlJ~ ublf1wljwl.rwU1b!1[! ljnllpWJU[! hwlJ61JI:iL t WJUUjj'lU~ 
llbj'uWl.J~qWIJln!'l~, nnQ Uj'lU! WJI) ljnllpWJl.rl1 LI.J'lW t~ W2j'uWU1bt, nt 
urawt.P LI.~ISwljnLll' j'uwj'ul111:iL t W2jl.IWU1WUQjl wl.rli.U1W1JqnLraJWU 
UjWhWU2UOf1(!: 4nLI'pWJUWL/.Wfl I.J-j'll.r 4nLI'pWjl.rjl LI.JlW W2tu WU1WUJ2~ 
ll2w\Jw4bt~u qLtuwll.nn j'ludtil.rb'flQ lllb'll.wl1wuj1 Ujl:il11fl9 U{!:itne t 
LljWhW'll2l:if1' wl.rg4wgl.rbLnL W!1111WI.ljLWUWJfllJ hpwhwlJqwlJ.nl'lnLll, 
gwtJjl Mfl ul::ituwtrjlqWU'lMflQ UWjulj~l.rnLll j'uWjl.IU'lbL tp WULI.U'lWUQnL
raJWU U11:ijulJj14WJj1 LljWhWU2UI:iflQ (hw!.ll:itt.I.WO 1.1. § 3.14 l::iL § 3.19}: 
Cl.ttuwt.l.nn j1lJdl:i1Jb!1[!, ljnLI'pWJUQ wupwglJbtnt.l. 4nllpWJUWLI.WI'l I.J-jllJ, 
qnwt.l.np hnwuwu !11 lllt.l.l:it (hwltl::iLL[wo 1.2. § s. b, 2): 

2. oral:i QttuwLtnr qJnLI'\WIIl'llllltun wlJ4,111wl.JqmraJwu U'll:itul.Jil· 
ljwJ~ hpwhwtrqn w2tuwU1WU1bl'\ntll wugljwgnwo L~l.rl:i!l, w1.4w uw 
rctnLJL ttll U1W Ul!-5 «v~4,W» ljnllpWJUQ W21'UWU1I:if1 15° rctl:iemrctJnLU 
ntlJI:ignrt l'lW2U11:il1ntll: vw Lljb'U1J2 t jlllwuwp hwgwhwU1j1ljwjj1lJ 
ljnllpWjl.JlJI::if1j1 41'1W W2j'uWU1bLnL «l.l1Jl[U1Wl.JqmraJWU IJltitutJflljWjjl 
ljwl.m\ilJI:iflQ>>: 

3. I.Jl.rt.I.U1WUQnLrct)WU U'lbtul.rjlljWjjl ~l.rdl:il.rbflQ W2tu WU'lnl'\l.rl:ipp 
mumguwtrn tfl hultl::it, ~treu t wtrgljwgflbL hllwhwuqwl/.nnmun, 
Ll'wU1JWl.rntl1 hwl[webt UU1npwqnnmraJml.rl.Jbp, utuwL U'IWQJlbL 
hf'lwhwtrqw4,npuwtr q11wuguwtr llWU'lJwl.rn: CI.Ltu w4,np uwulJw-
ql:iU1'llbf'l~9 !~ U{WhWl.r21:iL, np lJI'lwtre W2tuWU1WU1bl'\l:il'lnu.l' hi1WU{W
nw4bl.r wlJLI.IJlwlJqntraJWU U'll:itutrjlljWjjl ljwtmlJlJI:iflQ, f\JWj'ulllbL t 
W2j'uWU1WUJ2~ wlJLI.U'lwl.rqmraJWU hl:illll:iLJWl U{WhWU2UOJlQ. hwlJ.I:itt.I.Wb 
1.3 § 8.5.4 l:iL 8.5. 10, hwLlbLL[WO 1. 1 § 1.3, 1.4, 3.2, 3 .9, 3.14, 3.15, 3.19: 

4. Uqnnunun (111trtw11wul1 U{t:illl) !1'1 uwtuwU{WIIlf1WUU11:it wlJL[-
lllwlJqmraJwll U'll:itutr~ltwJ~ hf'lwhw\Jq[!, !q~U1j1, rab !'ll.rt U{WJllwlJ\JbflnLU 
ljw['lnl'\ t W2j'uWU11:iL Ul!-5 «v~L[W» qnllpWJUQ, !!'1 Lf1WQI1bt 
hf1whwtrqw4,npuwl.J qpwtrgllw\J llWU1JWl.JQ: tabe · U'lbl'\wuemll 
W21'UWU1tilnL hWUWf1 UWjl.IOI'lnJ2 !1'1 U2b'L WQf'lbQWU'lj'l 2!'1fWI)Wf'l6tJ 
qnU1tJl.rl::if'IQ, nf1Ujl:iuq,tl l1Wfll'll'l4 fQU'll.JL[t~tr 2112WllW('lO~ qn111nLLI' bL 
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I'J.I1WUnL{ jlu4 ttuWjlJI.Ilb'jllJ W2jlJWU1WUEjl WUltlllWliqm,ajWU hblll!:<LJWL 
U4Whwllfl.Jcrnn. hwt.ttitt.two 1. 3 § 2.4, 2.4.3, 2.4. 12, 2.4.16, hwt.lb"tl{wo 1. 4 § 
5. l .8, hwl{tiLI.{WO 1.2 § 43, 53, hwl{btl{WO 1. 5 § 2.3.2., hwl{blf.{WO 1. 5 § 
3.1, 3.4: 

5. 4nllpWJWlH.(wn U-u nnwl{mu.e tmul:in wztuwllll:itm 10°-jlg 
Wl{b[jl litGEnL!itjnLU nLlJb'gnrt U1brtwlJ.enuJ, jlligl(b'U lJWtiL wztuwlllWUEjl 
hwt.lwn liwtuonn.e tliwtuwLnb'ut.two I'J.WZU11:innu/: 

Cnfwllwnop hwuwn lllbrtn utuwt t nu~.nnl:it (,ahemraJwlJ l{nw), 
Lnb'll.WLl(LnnLJUlf'l ctwt.lwl.Jw4 Wl1hWtlwnhbt t WUl{UlWUQnLfajWlJ 
~nttulill4WJf't t.L4whwl.J2lltinn. 6qllltit t 2wnctlltt hl:iLn/11.1 nurawg.enl{: 

4nupwJwllt.twn U-u tuwtullll:il t wlJI.{I.IlwuqmraJwll Lnttuli/14WJj1 
htLnb'LJWL Ll(WhWU2Ub'fl[!. hwl{b[l{WO 1.4 § 5.1.8, hwl{b[l{WO 1.6 § 6 I, 66, 
68, hWl{l:i[l{WO .,11. 7 § 27 OL 47: euuwnljuwlJ Wl'li'J.JnLlJgnuJ 
llwtuWLlfWUlf1WUI.Ill{nu.r t LnlJU1bumraJwlJ npnzllwl.J l.Jwtuwqjlb[!: 

17wllnpn,~mll: UztuwLnwll,ejl wul{Lnwl.lqmraJwlJ Llfwhwlifl.Jb'nll 
l{l:innhjlzJwl tuwtu~nnull.Jcrnn htull.Jwljwl.muJ ljwlllwnl.{l.it hu 
LlfW2Lnnuw~.nwn wuowug 4nrttlf1g: luw'lf'l uwullwljj'lgul:inn. nnllfl:iu · 
ljwlJnlJ, QLnlJntll bli wztuwLnwl.Jgp LlfWZLnllfWUnLfctJWU l.mpllwl.JI:ipp nt 
ljwl.Jn1Jut;pf1 WJL tuwtu~nnull.JI:ip: 

2.1.4 U2tuw111w11e~ ~w111wpt.1w11 ~wpq[! 

1. Owlm,awllwt WI1LnWI'J.f1nLfctJWl.J hbl.ll 4wll(l{wo 'V1--jl 
'lWuwljwpquwl.J hl:iLn: 

2. Unl.(nnbt Wf1LnW'lf1nLrctJwli hbLn 4Wll.fl{wo ").")..p 

htUlw_euumraJwlJ 41:inwpl:if1JWL qnpol.Jwljwl.J tuwrtl:inh ljwl.Jnl.Jl.JI:inn: 
3. qnp61Jwljwl.J tuwqj'l flb4wl{Wf1Q {'lwuwtunuo) muwllnqul:inf'tu 

pwctwunuJ t 6-8 llwnllnLg PWf'lljwgwo Of1W41Jtipj'l tiL hwll6uwrwnmu 
wnLnwllnw4wu 4n1.14nt1Il tull'lf1nutn: 

llzwuwljl{wo OI1W4f'l Pnllqw'lf1no qnnouwljwll tuwrt/1 
liwullwljpgul:inllu pwztumu t hl:iLnbLJWl ljwqllnl.(. 
• UlULnbUntfctjWlJ l'l.bljwl{wn, LnlJOpbl.J, 
• rSJntrtj'l Qttuwl{nn tlwuliwqtUl, 
- wztuwLnwl.J,ej'l LlfW2LnLlfwumraJwu j'll.Jctbubn, 
- wqnnunu, 
- hwuwpwljwljwlJ Lnbumt, 
- ul:ituw\Jj'lqw~.nnn: 

qnnouwljwu tuwrtl.J w\Jgljwgl{mu t lll:i4 ctwul{w Qli,awg,emll: 
ntuwlinl'}wljwu Ol'}w4t'l PI1PQWfl/111Q ljwl.l l)wuwtunun. hwlJI)bu 

QWtnl{ LnUI.Ilb'UnLfctjWU l'}l:iljWL{Wf1/11').bpmll, w\JgljwglJmtl t [!UI'J.hW\Jntp 
tunnhn'lw4gmraJnLu: 

PwgWLnf1ntU t tuwrtf1ULlfWLnWLj[!, owunrawgl.Jmu 'lcfPWtuLn l').bllfel'l 
l{j1r5wljf1 hl:iLn l:iL jnLf1WEWUl)nLf'l llwulJwljgj'llJ QnLJQ LnW[j'lU 
qnnol.JwljwlJ tuwrtn. nnu wl.Jhpwctbzlll t htLnwqnLnbt: 6mnw.ewuum
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0'1W4~ tuw1111 uwullwljj'lgQ, oqLn4.b:tnLl nnn2mli N2I-j'lg tlb4 ctwlil{w 
nurawgenui l{bntmomli t l(nlJ4f1bUl Wf1LnW'lf1Wl(wu Lllltiwltn~ 
'-l.l.Jwul{woen l(wutuliwu Ltt:inwpt"pJWL f'lpwp htiLn tunnhrllwlfgb:tm{ 
uwul.Jwl(~gub:n!lLflWQUnLli bl.J l.l-1 ObLjl WljLnj114, 15 l:iL 16 ljbt.ntrn. bL 
nnllfl:iu uum2 oqLnwqnnobtmr lf2wl.fmli Lnl.JLnb:umraJwu npnzliwu 
uwtuwqjloo. (nnnzmu N22) 

nrnentu N!!l 
(( )) 20 ret 

-Q.-1 n-L ll_W_Ln_,l.J-:Ul-:l:i:-u-w-:l.j-w--:-u 6 t:inl.J w 111.t mraJ wu ( .:PI:il1 utn WJ flu Lnl.J Ulb u nLf&J wl.J) 
WijU~l.JI'tUUlflWQjlWlJ ------------

euuwplfbtn4 « » ---,--
mubgwo !'ll:illfe~ hwuqwllwuen. npt.nbrt ________ _ 

Q.Jmrtwt.nliLnbuwljwll 6bnuwnltmrctJW1J ------- U..l.l.~ 
I'} tilt Wl.{ Wf1 Ul.llnj'\Wqt'lnLiiJnLli 

nrnenru N!!2 

,:Pbpub(1WJI'tll LnlJLnl:iumraJwll «20» oqnu~.nnuf1 20 fct. 
---- .:PtnutpwJI'll.l t.nlJLnbumraJmun. euuwr4btn4 nurawgf14 
LnWf1l{W oq.nu1.nnuj1 13-111.1 Lnb:l'}j'l ml.Jtigwo l)ctpwtuLn flb:LlfE!p 
hwl.JqwllwlJ,e'llbpn' WJ'll t' Ul.t-5 «vtu.J.w» ~nupwJ'll\.1 W21uWUltitn4 
fctGJ2nLfctJWU l{flW, 21124tit t bL UflWU llnLnplj 4W'llqlJW6' ljnllpWJU 
unpnqnll. lfbtuwl.Jj'll( P-lJ l{lJwul{bt t, Of'IP hwliwn nrnznllf t. 

1. 4nlipWJW'lll{Wf1 U-pl.J ljnlipWJUU wurwglJbtnt 4wnqn 
tuwtuLnbtm tL W2f'uWLnWLnl:i'lntli wnwl.Jg hflwhw\Jqwl{npml.l wug
l(wglJI:itm wztuwLnwllel't r&nL)LWUll{nLfctJnLU LnWLnL hwliWf'l q.Lj'uWL{nn 
l'tl.Jd'b:utppu hWJUlWf1Wf'lbt qq.mzwgmu: 

2. SlJt.nl:iumraJml.lmll W2tuwl1lwl.Jell llfW2UlllfWl.JntfctJWll ljwqliw-
4bflllfliwu til huljliwlJ qonl{ WUJlWl{Wf'WI1 wzj"uwt.nWU2 LnWlJbtnt 
hWUW('l WlJl[t.nwlJqntyajWl.i l'tl.Jctl:il.Jb:fll'tl.J hWjLnW!1WI1btl.JltWUlnll.nLjajntl.i: 

3. '-4nllpwjl.lj'l l{pw W2tuWLnb:tm wlll{Lnw\Jq lii:irztn!'ll.ibpj'l m 
W2f\1Wt.nwuen wlll{Lnwuq ljwql.fwl(bf1Ll(tlwl.J l{bpwpb:flJWL wztuw· 
Lnnqllbf111 mumgllwl.J LLjWhW\Jfl.Jbpj'l tu wtuLnuw~ hwllwp q.ttuwl{nr 
wqpnt.mllf'll.i tiL Lntif'lWUWUjl Ll(bLnplJ hWJLnWflWflbt tu~UUl l.Jl(W· 
Lnn'lnLfctJnLU: 
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4. LtmJ'pwJl.l~ Ll,pw wl.ILI,rnwl.lq W21'\JWUlbLnL LjwlJnlJl.lbpQ Ljn UI~Ul 
tuwf'ulllbLnL hwuwp ljntipwJl.IWLI,Wf'l lJ-~1.1 wqwUlbL LjmlpwJl.lwLI,wp~ 
IJ.IWI'IUlWljwl.lnqaJntlll.ltn~g bL Ulbrtw~ntu bL llttuwl.I~Ljwl.jwl.l 
W(1hl:iUU'lW1.mg n(liJ.II:iU lf'iwljwlJwqnf'lb·lln(lnqnrt~: 

5. lJnql:itbL go.~g PWf'lO(l rabf'lnLtaJnLlll.ll:in~ Ll.nw LjmfpWJUUO(l~ nL 
U1(1WljU1nptlbp~ W21'\JWU1WU£![l: 

6. UIW(1U1Wn(1bgtlbt QLI'\JWLI,np l!wutlwqbU11Jb(1~U l:iL wl.ILI,li1Wl.l· 
QnLfaJWU U1bf'ulJ~ljWJ~ ~1Jctb1JI:ip~1J ll~lJtl:iL l)l:iljU1bl!pb(1~ 30-Q 
UWjuWIJ.IWU1(1WUll1bL U11.111ll:iUnLtaJW1J pnln(l W21'UWU1WU1brtbl1~ hWUWfl 
wl.ILI,U1wl.lqnLraJwl.l U1bf'u1.1~4wJ ~ Ljwunul.ltin~ mumgllwu 
llwunurawgutn: 

7. IJ'IW(1U1WLI,nnl:ig1JI:it Lnl:irtwuwub'n~ IJ.II:iUlb'(l~l.l pntnn w2tu w
U1nrtl.ll:iJ1~ hl:iU1 wl.lgl.jwgubtm wlJLI,Ulwl.lqmraJwlJ Ulbtuu~LjWJ~ w(1U1W· 
l.l.ftwtlwJ~u hnwhwuqwLI,nnmu tL llwunwuwuunrtiu lll:il.juwpwtltLm m 
Ll,l:i(lLnLbbtnt llll{JWL ").").-~ hwl.JqwllwlJj;!Ubfl[! bL UIWhWlJfl:iL juUU1~L[ 
IJ.IWhUjwl.JI:itm W(1U1WilflntraJml.lmu wztuwlnwtlep wl.IL[U1wl.lqmraJml.lo.: 

.:J>tnlll:iflwmu Lnllrnb'umraJwll _________ u.u.=t 
lllUOfll:ilJ ullln(lwqnmpJnL\J 

~UUSlJSntlJ t;l! 
lJI:il.jwl.jwl.J OI'I~UWI.j nLf"LWfll.jL[ntll t. 

Ql:inlJw(ll.jnLtaJWU rtbl.jwl[wn Ulntdnrt~l.J, Wl'\li1WI)flWUWU~ IJ.IUUlpl.J, 
41:il.Juwq.nnbml.JI:imraJwl.l wl.ILI,U1wu-

(uum~wqn .• wlmL\J, wqqw\Jm\J) qmraJwtl pwctl.J~ lJ.II:iUl~l.J {pJmrn, ~l.ldl:i· 
ul:ip~u. uwuuwqbUl~l.l, llpw L4W2· 

20 U1nl.JWLjWU1Wfl~U), W21'UWU1Wl.Jgp 
« __ »_______ 1'3· lllb'tul.Jpljwl.jwl.J lllbUnttpl.J: 

Qbnl.lwpljmraJwl.l 4l.l~e~ / 

ju lt s N!! t (1.1-t) 
U(1U1Will'lnL!iJWll lll:if! l)ctpwtuln lll:iiJ.Ietl llwu~u 

(ljwqllLI,ntl! t tnpu on~l.lwl.jpg) 

1. vwtuWI'IWI'lnL!iJnLU, ql:ipWUlbUtnL!iJnLU --------
2. Qbnl.lwn4mraJwlJ wl.ll[wl.mLllQ ----------------
2.1. Qtml.lwnl!mraJwl.J hwugl:il.J __,,.-~---------

=\wunwiJ.IbU1nLtaJntl.l, tn4nwLiwu, uwnq ________ _ 
I2wrtwe, ~nrtng, Ulntl.l lin. - ......... :-----:---~::--;--~ 

2.2.lJj1U1WilflWUWU, llll:irtWLlWU, Ull:if"LQ, nflUll:irt Lnbl'l/'1 t nLUbQbl 
llOP.WtuUllll:iUjgQ _______________ __ 
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3. Q.nn~mLrtllwl.l mrtwnl!nrt 6b'nuwn4mraJml.l ------

(wtJ~wl.muio., hwugtl.J, l.JwtuwfiWfiOL~JnLlJ) 

4. Smctnrt~ wl.JnLl.l, hwJrwl.lml.J, wqqwuml.l -------

5. Ubn[l, WI1W4Wl.l, ~qwl.jwl.l (Ql.ll)qbbt) --------
6. Sw11~£!D (\.J2bL LflP4 U1Wflbta~4D) ---------
7. l!wul.lwq~rnmraJml.l, IJ.IW2Ulnl.J ----------

Ltwrqn ______ ~~~---~~~~~~~ 
a. UztuwUlwue~ ul!1wcto. nn~ nurawgenLll U11:irt~ t nLlll:igtit l)ctpwtuln l)bUjJ;!Q _______________ __ 

9. UztuwLnwl.le~ w1JLI,U1wl.lqnLtaJW1.1 4bi1WPI:iflJWL hnwhwl.Jq.wLI,nn· 
muo. mumgmuo (l.Jzl:it wugl.jwguwl.l ctwuwuwl.jQ) ___ _ 

9.1. vbrwbwljwlJ hflWhWl.JqwL[nrmu _________ _ 
9.2.ntumgmun nurn Llwul.Jwqpll1mraJwl.l ...,.---=-------
9.3. Ul.jqpl.lw4w1J (4fl41J4nrt) hnwhwl.lqwLI,npmll ____ _ 
9.4. Q.pUll:itreul:in~ urnmqmll ------------
1 o. '1dpw tu U1 lll:illle~ dw uwl.l w 4 o -~-=---:--:---=--:-==-

(wll'uw~~L!. w~u. liiWI'ltilil'llU 

(wztuwlllwl.te~ u~qp~g hw24wo LJ1~4 ctwll'tn~ ewttw~l!) 

11. '1ctpwtul1l lll:iiJ.IeP hwl.lqwLiwueo ----------

11. 1. 'l)wUlwhwn~ Ulb'uwljn ---------------

11.2. IJ'IwUlt'iWilUI:ii'IQ ---------------

11.3. ~l.lwul[wbe/'1 UIWUl!Swno hwllwnl[nrt uwflewl[nnmuo __ _ 

(w'liL!wl.Jnuio. lll~um. L1wljl.t~2D· ~ni'LWII~U'LUl.i li1WI'lt~~~l!. fini'LWI'l~nl\ 6tn\.twJ1~.) 

11.4. Smctn11p hwnp.wb Ll,/'16w~mu Ltll.JI:iLD. -------

12. ')ctpwtulll lll:iUiel'liJ.IWUl!Swnl.ll::in/'1 L[l:i11wgllwl.l 11~2ngwnnui'lll:iflQ 
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t,n. ll~,2ngwmlwu ~WUlWI'IlfWl.J 
YWUlWf'\n'l. 

YWUlWJ'lUWU tlwu~l.J 
otll wtJL[wl.Jmtlo dwtlljhlllQ 1J2nufubT1 

13. l.l2tuWl11WUJ2P uwupll onbugp l::iL W2/UWl11WUJ2P L4W2llll4WUnLfaJWU 
~wllnllj'l tuwtulllmu fanLJLllltlnrt wli6Q _____ _ 

unrL!w1.11~t.1wmu LtJwulllw~'l~'-fl~ ~hLntlfiQ) 

13. 1. QbnllWfl4nLtaJnLll, nnp W2f\JWlllnJlll t hwuwnll.l:iL llltlJWL wli6Q 

14. 'lctpwt\Jl11 I)Ol4EP W4WliWU1bUQ ---------

U~lllQ~Wqutl,bg _____ ~~~~--~~~-----
(wlluw~~Lt. wL!~u. IIIWI"II:i~tnll 

U.f1l11WI)f1WUWUj'l l4Ull1 (lll:inlJWfl4nLtaJWU QLf\JWqnn liwu1Jwqbll1) 

{ulllnpwqnm~JnLlJ, uLnnpwqpmpJw\.i LJ.I:ipbwum!Jnl 

'-lbuuwq.nnomubmraJwll wlll(ll1wllqmraJwll pwctllp 1.4bL11 (p.Jmnn, 
plJctt:illl:i!'l, unw LLIWI'll11W4w1JmtaJnLUQ 4Wli1Wflnrt uwullwqbll1) 

(ULilOfiWI;I"InLpjnLt.l, Ulllni"IWQI"InLPJ WU 4.t:lfi0WUnLI1Q) 

Uztuwlllwuer l4W2l11U!W\JmtaJWli wl(wq. hwuwnw4w4wll lllbumt 

(UU1n)'lWQI"InLPJnLu, Ullln(IWQ(lnLja-JWU L[t:l("lbW\.inu.IQ) 

15. 'lctpwtu~.n l)l:ii.Liel:intr hl:ill11:iLw1Jelll:il'l!!· 

15.1. Unwll.bL rattal:iL W2f\JWLI1WU£!j'l ll1hrtwlf1ntuuwlll11bLnrtmtaJnLUQ 

Sl:iJlwlflntuuwll l'}l:ii.Liemu, llwtul!hl.l w2tuw~.nwl{wn61'1 ll4wll1uwup. 
L/1 WQntQ~! ti,6WflUWU q.nlllWI'lO ------....,.--=---

(1'\I"IWL!) 
15.2. Utu~.nnnn2muu QULI1 wuwztuwlflntlJw4ntraJw1J tabfltah41'l 4wu' 

p.mcthj'luuwn41'l l11hrtl:i4wllgj'l __________ _ 

UqwU1l{bL t W2f\.1Wlllwl.J,epg « ___ » 20 ,a. 
ul'llJtl:iL ((_>> 20 ~· 
ctwi.Iw1Jw4wl{n['l wuwztuwLnmllwl.jmrctJWU U'\l:iLnJlnL~JnLU(! _ 
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hwzllwlillwllnL~JWIJp, uwhwgl:it t:) 

15.4. <lltwgwo uwngwqnpuwll tL q.nnb'~er wnc:tb'en --,---=-
tllnwL!J 

15.5. ewll!ltl.wo 2hllel'l. 4wnnLJgp wnctb'en ----..,..--=---
<llnwll) 

15. 6. Qm uwnwJpll l{u wun (!lnwu) ~--,....,.....,..-...,....,......,-::-::,.---...,.........,--,----..,
<1S.1, 15.2, 15.4, 15.5111nrtbfl~ qnLL!W!'IQ) 

l.lJ1lllWI)['lWUWUj"ll41:ill1 

(QbnliWfl4nLr<tJWll Q.LtuWtinJ"' uwullwqb'll1) ------

(( __ » ----:---:--:---:-:---
(liiWI"IhP~tD 

l.lf1li1WI)Wf1UWUphW2tlWLLIWh _______________ _ 
(6tmllw 114nLtaJ nLt.1) (uLnnpwr;nnL~., u111nnwr;n. 4bnow\mur) 

« ____ » ______ ~~-----
(IIIW)'lbp~ij) 
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2.2. qnrourur luU"\: ltbuuuqnrcnn.,t;ntl3aU'L 
U'Lt.I.SU'LQnti38U'L ~UlJUQUS'LUQr'l"o ltU:llJntlJC 

2.2.1. Uztuwmwlle~ ll~.t~WU1W4D 

ntunufuwuppt:iL ljbl.JuwqnpbmlJI::;nL~JWU w1JI.lll1w1Jqm~JW1J hwliw-
6wjl.Jwqnll p.nt.[wlJI)wljnL~JnLU[l bL ub~nl)pljwlJ: 

2.2.2. Cll'lhwlmLp U1l:il'\b4nLJitJnLlllltp 

Vt'll.JibL W2/'UWU1WUJ2p ljWli1WJ1nLUQ mumuuwupnbL I)WUwtunup 
4nrtlij19 hwu6uwnwnL.[wo qf1wljwum~Jmun bL qnnen.unwp tu Wl'lll 
ub~nl)wljwu gmgnu.rn: 

Q.n(lbllwljwll W2/'UWli1WUJ2P hwzll.t:ili1nLf'aJnLUnLI1 2WI1Wrt!1bl 
ljbuuwqn(1bml.Jt:inL~Jwll wliL.[l11wllqnL~Jwll qnnownwn tuwl'lllllzwllw-
4nllctJmlln. unw ljwqlibLnL ljWflQt't nL ~pllwl.Juw~.tnpuwll uwup\.1: 

-.1ll::i[1UI::ii1WJt'tU tiL QJnLflWQ/1WljwlJ ljntl::i~l11pl.[ U1Uli10UnLtaJnLUUb11t't 
rtl::il!wtl.wnm~Jwll tiL wnhupm~buw~wll ljwquwljbfllll"LiaJwll 11/12tiL 
wutill l11WI1h ljl::iuuwq,nroml.Jbm~Jwll wlJL.[li1wllq,mraJwll L.[t:inwp.tiflJWL 
ljwqliL.[nllf t hwuw6wjllwqpn, nnn Ul:iflljW)WgL.[nui t ljntb4U1/1L.[ 
hwuw6wfl.JWqflp l!1b"UJ2nl.[: ~WliWOWJUWQflnLU QUI)Qflljlj,mu t 
ungt'lWLWljWll bL ljl::illuwqnnbml.JI:mL~JWU wlll.[U1wllqnLjaJWU l11WI1P.Ofl 
hWflQOfl: 

~wuw6wJllwqn/1uzwljmuu m ljwli1W['lmunl.JLI..Iwli1w4wm11f1Llwb t 
upUU1bliWU1p4npblJ p.wflb"LWl.[bLnL W2/'UWU1WUJ2/1 UlWJUWUUbfl[l, 
wnwl.[l::itwqmJll twlllnL.[ ul111::irtbl:itm uwllpl!1wnw4wll unnuwlll::iJ1pll tiL 
41::illuwqnf10nLlJI::im~JWU wlll.[lilWUQnLfaJWU L4WhWU2UOI1Pl.J hWUWL4W· 
l11wutuwllnl1 wztuwlllwl11l::al,l::il1, pwgwnt:itm l.[l.Jwulj,wom~JnLUQ, l.[l::ipw
glll::itm l.[llwuw4wn tiL L.[lllwllqwl.[nn WJ1U'IWI)I1W4wl.l qnponlll.J l::if1Q, bL 
J'li1Wllg!1g wzfuwumrtllbpplJ l4W2l11L4WllbLnL, 411CiWU10LnL ~pqp4wljwll 
OWUI'l W2/'UWU1WUJ2Q, llnfHJ'WUI::i(1pl.J hWUWL1..1Wli1WU/'UWll WUjwhnl.[b't 
uwupl11wl1w41::illgwrtwJI1tl ubl.JJw4n4. tiL hwpuwpwuen4.. lll.lfll..lb'u uwtiL 
tmbbtm ljb'uuwq,nnonLlll::mLraJwll wlll.[l11wllq,mraJ wu WJL hwngtin: 

~WUWOWJUWQPilll hwlJI)tlUwl.Jmli t ljwqlfw4ti11LI..I!W4wll tiL 
l1Jm~wll1b/'Ulll14w4wu plJnLJ~t't ljnll4f'lb'l11 11112ngwnmuut:inl1 ljwll1wf1-
uwu hwuwn "flll..ll:w LllWfllilwl.[nrmraJmll: UJll ljwqul.[mu, t ht'lue 
[!UI)nLUt:itnL.[ WflU'IWJ'l11WUWUI::i11t'll::iL wnwlJ6t'llJ U1b"I1WUWUbf'lt'l UWUPU1W· 
nwlllb/'Ulll14wl!wl.J lllWJliwuut:inn. L.[llwul.[wtuoeubnll m ht'lL.[wl.Jrtm· 
J'aJnLUUbflp UjWU11SWnllt:ii1P l.[l:i!'llnLOliWlJ U'll.[JWLUbflQ' llljWU1f'l mlll.illwtnl.[ 
wztuw!Jlwl.le/1 UIWJliwl..Jlll::ipp p.wnbtwl.[uwu, ljl:iuuwq.nnoml.Jb'mraJwlJ 
w\Jl{U1wl.Jqm~JW1J l:iL uw\JpU1wpwwnni12Wf1WflW4wl.J 11112ngwnmu
l.Jb'!111 hwlfwt1111 UILWUQ, pwliL.[n!'lllbflt't, OWrlWJnrtlJbflp, Ll..lbll1Wljwl.J 
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hu4 n11. UWJ1LI'p1Jl.Jbfll1, W21'1JWli1WUJ2P U'lbtul.Jflljw4w1J tlll::iU.f.nLr&JWU 
Wl'lW2WI1l!nLfaJ nLl.JUI::ifl[!l::iL WJLI::iLWljbU1WjplJ UJnLfal::ifl[!: 

~wLfw6wJllwqnmu QUilQI14L.[mli t ljl::iuuwqnnomllbm~Jwl..J 
wl.J 4,111wlrqm~J wl.J wul.[wl.Jwgw\.1411 11112ngwnmuutni11.J hwliwUjw-
111wutu wl.J ral.[wf1ljl.[w6 4nll4flb'll1 W2/'UWl11wlleul::inn: b'!lwztuwl.[nnL.[wo 
111 tH.tlWJt'tll Lfl12ngwnnLliUbflt't wliL.[wllwgwll4n Ujb"l!1J2 t UUfWU1WljwnLrt· 
rt4.WO Lllllh W21'1JWl11WUJ2t't L4WJliWl.Jlll::ipj1 ht:iU1WqW JlWflOLWL.[liwl.J[l l::iL 
hwUWL4Wl11WU/'UWl.Jj'1 W2/'UWU1WUJ2P wlJL.[l11WUQnLfa)WU qnp0n11. 
UU'1WUI)LUf11.llUt['lt'lll, zpllwpwpwljwll llnj1liWUI:if1pll nL ljwunl.Jl.JI::i!'lllll, 
UWU tJli1W(1 Wljwl.J l.Jn(1 UWUbf1plJ: 

~ U'IW(1pl::i!1nLfaJnLU wll4,wllwgwllljwJpl.J Lft'12ngwnml1Ubfll1, 
hwLfw6wJllwq.nmu QUI)Q114Llw6 11112ngwnmuul::inn Ufl::il.llg t 
lll:irwp.bpL.[tiu hwl114Wl4b'u uw,ewL.[nnmuuti(l~l.J. utietiuwutin~u. 
W['ll11WI)!1W4wll lllti11wLiwutinl1l.J, ztiuel::ip~u l::iL wnu: U.JI) Ll'pfn
gwnmuutinn l4b'l11J2 t Wl4WhnLtl.[wo Llllll::il.J w1Jh!1wdti2lll uwtuwq,ow-
t.rwtuwhw2l.[WJt'lll L!1WUU1Wfal'lr&tinnl.[, l.JJm~wljwli nl::iuntpuul::innl.[, 
u wrewL.[npmliUI::iflll ~nlll)nL.[ m lljntrctl::ij1nl.[, l.Jwtuwqow-
h til!1Wqnll'1W4Wll bL 2llULUf1Wj1WLfnlJU1WdWJt'lll W21'UWU1W\Jglll::ipp 
Lt'llit'IU1nl.[ til hwLfWL4WU1Wutuwl.J ~tll.Jwlluwt.tnl'lmlfm.l: 

Ytilluwqnnoml.JI:imraJwll wlll.[l11wllq.m~JWLI hwuw6wJllwq.nl1 6bL[! 
ul:in4wJwgL.[mli t hl::iU1b'lJWll.lll:iuenl.[. 

I 

~ ~ 
UUjWUL!t'L~e ung~WLW~Wl.J 

ci wnnrnLuwut"umLiitnLun 
~..:! ~..:! 

U.zllJw~.nnrtl.Jt'p~ Owl.Jp ~~q~~w~wl.J 0 0 f I;. .. .:;. .. 
-3 .:;. 

.§. 3 ~ 3 ~ 
~!.lwewl.Jwll[!, wzllJw~.nwlle~g ~c: .:;.~ ss s s 

~ 3 0 3 3 33 3 3 npnl.Jg wzllJw~.n. wqwuutwb ~ .. 
;§' .::r .::r~ .::r~ ,, c:!C: 3 -Ei2= IJ.IWJUWlJlJt'(l[l wztuw~nnrtl.Jb(l~ 3.::T 

~ ~.2. ~.2. nwnbrwllbtnL bl.J ri~W.I!WlJWLtn Q/4 013 '3 jc-c:c ~;:. ~;:. 

~'3 ~ Qj 5 3 c:! 3 c:! 3 
::;,":::!' -5- 3.c 3 5 3 5 ilJ'l U.j'l 

~ 3 .2. a3 013 Cl.Jqw-
~\lnLu Cl.Jqwllt'lJ~ ra\lnu.r Cl. {) g ~3' ~3' llt'tr[! ..:. ..:. ~WUWJe ~WlJWJe !::;) !::;) 

' 

t..npuwl11~l.[wJtll.J L!1wul11wfal'ltati11n tiL l:ilwl!bl11wJI1li l.IJm~bfiD 
hb'l11b'LJWLU till. 

- 41:il.Juwqnnomlll:im~J wl.J wl.Jl.[l.llwl.Jq.m~Jwl.l 11112ngwnnLuutnll 
w1JL!wllwgwll4n. 
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- 6tmuwnl!mraJwu lijWJllwuutinh. ~tiuuwq.nnoml.JI:imraJwl.J 
wl.Jll,tnwuq.ntraJwl.J tiL uwlJj'lli1W!1wwnn11.2WI1WI1 llh2ngwnnu.IUI:i11~ 
pwntitwll,uwu hwllwtl111 uuwun, 

- q.JnL'1.Wli1tn.ntiuwljwl.J 6tinuwnl!mraJwl.J unghWL·U"'l.Jli1tiuwljwl.J 
qwnqwguwu titw4tiU1wJhu ll.ILWlJQ, 

- l.ltinuwnl!mraJwli uU'lnpwpwctwuuwlJ wztuwLnwl.J.eh L4WJllwlJ
lJtiflh uwl.JI1ll1W!1Wll1tit"ullhl!wl!wl.J l{j'l6wl.ll'l wu61.Jwq.j'lJ1Q, 

- ijdpwj'ull1 11till.IEI:iflh htitnw,el.Jl.Juwl.J llj'l£ngwnmlllJtif1Q, u-1 6tiLh 
W4ll1tifl[l, 

• UjtiLnw4wll hu4nrt uwnuj'llilil:inh, wzj'uwli1WUEh ll11::itullh4wljwll 
l.l1l:iutmraJw'll hnwuwllwqj'lfllJ., 

- 41:i1JuwqnpomllbmraJw'll w'llql!1wl.JqmraJwll Ltl:if1wp.bflJWl 
U1UU1tiUnLjaJWU 11.1:i4wll,wnh hnwuw\J\.ItiJl[!, wnhupnqajwlJ 
nt'lnzmuutinn: 

2.2.3. Q.npbwpwp tuwrt~ w\Jg~wguwll ~wpq,n 

UnwfWIJilwllp: '-ll:ifltmbl:it qJmrtwi11\JI111:iuw4wll 6tinuwn4mraJwl.l 
41:il.!uwqnpbmlll:imraJwll wllt.lli1wuqmraJwll t.lJ16w4n l:iL 4wqlll:iL 
41:il.Juwqnnoml.JI:intraJwll wl.Jl[tnwl.JqmraJwlJ hwuw6wJ1Jwql1f1n: 

Q.np6'WJ1Wfl tuWrtJ'lll llwu1Jw4gnf1.1Jbp[! pwd'wl.JLl,mll tiu llj'l gwl.Jj'l 
OrtW4l.Jbpj'l, OflOU£! ppbl.Jgj'lg 41Jtif14WJWQUbl.J nnUjtiU pntUWpnL
OnL!'aJWU, WUWUUWI.LfWhnLI'aJWU, lltiEtillwjwguwl.J, ~WI.Lfj'lLnWL 
2hUWflWI10Lj'a)WU, OOWUfl.Wlj LnliLnbUmj'aJLUU tiL WJLU W!1ll1WI1!1W· 
Llwul:ip!l QLtuwl(np uwul.lwql:iU11Jtip, ~blluwqnpbml.JbmraJ w\J wlJLl,li1wll
q.nLtaJWU tl1Jdb1Jtip tn wphllhmraJwl.J uwtuwqwh: ").wuwtunun 
uU1wMllmu t U1ll1.11tiumraJwl.J U11Jonl:illh l)l:illQ, 4blluwqnn¢:ml.JtmraJwl.l 
wl.!Ll,Lnwllq.mraJwll hwuwOWJUWQI111 l.Jwtuwqb!l uzw4llw\J l[l:ipw
pl:if1JWL, llj'llJtl:iL ljntl:iljLnj'll[j'l gl.ll.Jwp4Lfwll 1.Jb!1l!WJWQUI:iLQ, Llwul.Jwqti111-
lJI:i!1j1, bwnwJw~wu l:iL hwuwnw4w4wlJ ljwqllw4tiflll.lntraJmlll.JI:if1J'l 
ub"n4wJwgmgj'ltl.Jbnl1 httn w\Jg4wglmtu t tunrhn'lw4gmraJml.l: 

Q.npowpwf1 tuwrt!l qb4wl{Wf1Q (J'lwuwtunun) JnLflWEWU!Jntr'l 
OrtWlj~lJ LnWtPU t lltifl[l 2Wf1Wf1.flll.wb U1UU11:iUnLI'aJWU 1JnpliWU1j1t[wj/lll 
tiL btw41:iLnwJJ'lll UJmral:if1Q l:iL wnwfWI)flnLLI t JnLflwewlltJmn ortw4r 
tu'll'lhf1n: 

:::a.wuwllwjl.Jwql1f111 lfwqlltitm hwllwp qnpowpwn tuwrt~ 
UWUl.IW4j1gl.ll:i/1Q Owl.Jn,.awl.lmll l:iu l.lnnlfw111!1ll,wJI11J tiL l:iLW41:iU1Wjj'llJ 
Lnt.lJWtlJt:iph hl:iLn, JnLflWEW'LitJmfl oqw4J1 l.ll:inumu gl.Juwn44mll l:ilJ 
4\Jwull,wbm,.ajwl.J tiL uwu1Jwq~U1W4wl.J hj'lt.lwlll)nLI'aJnLUUI:iflJ'l 
ljwutuwpqtitLiw\J hhU1Jw4wll lijflnptl:iUlJI:iflQ tit tull'ltlf1'Libpn: lfh2n
gwnnuJlJI:ifl till llzwljl[mll PW('lbLWll.btnL wzi'UwUiW'llgj'l I.LfWJUWl.ll.JtipQ 
bL W2tuWli1WUEtl LliW2lll!.ijW'llnt,.ajLU'll hwpgb('\Q: l.tblluwqnp-
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onLlJI:mLtaJWll wllql.l1wuqnLjaJW1.J U11:iuwljti1Jlj'lg wnw\Jouwgl..mLu l:iu 
wnwl(tiL wup.wnl:i\JL4LUUIJ1 Lnti11.wllwul:i111J m wztuwU1Wl.l1tirtl:iJ'l[!, 
2tu,etipQ, hwJ Uillwp.tinmu ti\J li,\Jwuw4wn m l{IJlw\Jqwl{nn qnpon\Jut11n 
wrtpJmn\JI::inn. nnnznu.r l:ill l!ntl:i4l.I111Ll L4W2U1~.ijw\Jwljw\J llh2nglll:inl1. 
ztrll,eb"['l/1 4wnmgqwb,ej'l, UWUj'liJlW!1Wljti\JgWf1.Wjj'l1J zb"li.Qtij'lnl{ 
wL4whnl{l.[womraJwlJ l{j'l6wl!n: 

amrwewuump oqwlj (tumup.), wztuwli1wu.eJ1 w\Jl.[tnw\Jqmra1w1J 
UU1WUI)WI1U1\JI:ipp hwuwl.lwj\J, uzw4nLLf t 1111 Wflli1Wil('lWUWUJ'! 
tntitullntnq/1wljw\J, ptinl.Jwpwn6U1('lw'Liu~.ijn/1111WJ/1ll tiL WJL 
uwf1.ewll.nnmuutin11 wnlll1w4w\Jwguwu LIJ12ngwnmll1Jt:ipn, uwflew
ll,nrmll1Jtif111 wlj_U1nuwU1 tiL htinwhwn 4wnwl{wt'lllwll \Jbf1J'll1nLLfQ, 
UJflli1WI1f1W4wll l{uwuw4wn tiL lj_U1wl.Jqwl.[nn qn[lbn\Jul:inl1 hWJLnllw
pl:ipuwu uwup\J hu4llwlltiL wqflwllzwllwJI'lll wqU1nuwU1 hwLiw4wnqn. 
ttl:i4ll111w4wll hnuwl.J.QM tl.l.Jwuuw\J ll.IW2ll1L4Wl.Jw4w\J U1tittJlln4w4wll 
uwpetnn. w~.ijwhntlht tiL lJ.lW2U1~.ijw1.Jw4wll uwpetrh nL 
hwpuwnwu,elltif111 li1tirtw4wJmun: hwuwllwJlJwqnmu 4w11nrt till 
lJ.U'lQI141:iL l{U1wllqll m ll,llwuw4wrmraJmlJQ 4wlltul:itm UL4WU1W4nl{ 
tntitullntnqpwljwl.J qnponurawgul:inll 4wll1wf1l:itwqnnouwll 
Llh£ngwnmuutipQ, \Jnp OJ'lwlflntumraJwll l:iL fl:inmguwll hwLiw4wnqtnh 
l{l:iflwljwnmguwll hw('lgl:inQ, wztuwlllwl.l1l:if1.l:ipnuJ LWL{wqnLjll 
Lih4f1n4thLiw uU11:il1.¢:1:itm qnnonurawgn: ~wgr WJ'l, ll4wtnl1 lJ.lbU1E! t 
mllt"llwL wrtllm411. rarranuwll, nLlU1J1WliWJU!1, !lnllpqwgllnrt l:iL WH 
41Jwuwljwj1 6wnwqWJJa'nLUU!:if1[l, /1UilJ.lOU \Jwl:it QUU1 W2tuWU1W1JE!h 
wl.Jlj_U1Wllqm,.a)WU UU1WUJ'lWIWlUtiJ1/1 wztuwU1WU1tiql:iJ1j'l 
tmuwtlnflnLraJmun: Cbl.Jel:in/1 uwenuwll Lfti,el:il.JwJwguwll, 4ntb4U1J'!Ll 
ll.IW2Lnll.IW'Liw4wll lll1£ngllbJ111 UU11:i11.bllw'L1 4wlf Uflw tll:iflw4wnmguwll, 
ULUl.JtlLnW(1WljW\J l.lnnuwlJI:ip/1 hWUWI.LfWLnWUtuwl.J 
UW1Jtn.nWI1Wh/1ql:il.JtJ4 zt;ugl:inj'l [!UI)lWJl.JnuJll nL l.{l:ipw4wnmgmu[l, 
41:il.Ju wqnnontl.JI:imraJwll w1Jt.lU1wl.lqmraJUJU wli4Jml.llltif111, ljwptllJI:iLn/l, 
gmgwh wll l)bUtl ~wq uwljbp I..LinLli[l: l.ti.;\Juwqnpbml.ltintraJWU 
w\Jqli1wl.JqmraJWU tll:i!1WPti!1JWL lJnj1llWU1j'll[wLnl:itul.Jh4w4wl.J 
lDWUli1WI'artl'atif1~ l:iL qi1W4Wl.lnLtaJWU hpWU1WflW~nLUQ bL 6tin.Q 
pbpmun: UJ'l l)tii..LIEntli UjbLne t nnnzl[~ 4wU1wpuwl.J dwl14til11[1, 
ljWU1W!1UWU hWUWfl I.LfWLnwutuwl!wU1m1J, wztuwU1Wl.Jellt:ip~ wpd'beQ, 
W21'UWU1nqlJI:ifl/l E!WUWljnL! WJ1111WhWjU1lj_Wb UUjWUl[l:itM 
ungj'lwtwljwll Wfll)jntllwl[l:iU1nLfC'JnLUQ, wztuwtnwl.JE~ I.LfW)UWl.Jl.Jtif111 
Pwnl:itwl[uwlJ 4wLI owun ~J'lql14w4w1J wztuwtnwl.Jgl.JI:ifll19 
wqwU1l{l:itm mqputinn: 

l.tl:il.Juwqnpomul:imraJwlJ wlJl.[U1wuqmraJwl.! hwuwllwJ'LiwqpnLli 
[!Uf'lq.n~l!mlf t llwl:iL U1l.ltntiumraJwll ung/1wt-Lnlll11buw~w1J qwn
qwguwl.J htinw\JljWflWjj'l\J I.LftWl.Jnl[ \JwtuwLnl:iUI.{Wb lltlfngwnmlfub'f1Q, 
W21'ULUU'lWUEh L4WJUWUUbfltl, wztuwlllWUE!tl I.LfW2Lni.LfWUnLI'aJWU l:iL 
wu'llj1111wf1wwnn!lfWflWI1W~WlJ hwLiwt/111 LlltW'LIQ l:iL nura-wg!l~ 
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lllwflnu.r 'lflWlJg Ljwl.llwf1Llw1J ctwuljt:iLnlJI:iflQ: ~wuwllwJlJwqnmu tl:il.i 
Qlll'lqnl!Ll.mll. W2tuwlllnlllll:inru hwlllmlj hwqmuLnnLJ., l.jn2rl!nll. tiL wa 
wl.JhwLnwljwlJ ll.lW2LnL4Wl.Jwljwu Llp£ngutn nLJ. w LYWhmtmLIQ, 
ramuwLJ.nn tiL LJ.uwuwljwf1 Llp£wll.WJf1mli wztuwLnttru 
pmdwl.Jwj"uwqqmzwljwl.J ul.Jml.JI)nLJ. m LjwranLJ. LfwLnwl!wnwnmliQ, 
Ljtl.Juwqnpbml.JtmraJwl.l wl.lLJ.Lnwl.JqmraJwll LJ.I:inwptnJWL mumguwlJ 
LjwqLfwl.jbpUlUWU hW[lQb!lQ, EWU/'l nf1 l)f1Wllg WUjWhni{nLUQ 
hWU'l/'lUWlJnLLf t I'\UljWLJ.Wf1nL~QJWU UlWI'llllWLjWl.JnLjajnLUQ: 

h.mnhl'\r)wljgnLfaJWl.J '1b4wll.wrn tumu t uwullwqbU11Jbpp 
WrlW£Wf1l.jnLjajnLlllJbf1Q: UJ'l l)bl.l.lEnLLf Ellltwpl.jl{mll t WJU ljwu WJU 
Llp£ngwnuwl.J l.JUlWlllwl.jwhwpuwnmraJmltQ, L4LWltwLJ.nrLJ.wb ctwuw
llw4wzn£wl.rmu 111'\Wllg llll:ij"ul.Jpljwljwlt l:iL Ljwqllw41:ir'lll.lfW4wl.J 
t.nl:iuwljblllpg LjWLnW!1UWU hlJWr'lWt.J.npnLfaJnLUQ, nrnzmu bl.J WrlW£plt 
htrrahl..r LjWU1W!14.nrt wztuwt.nwl.Jel..rl:ip[!, uwhuwltnLLf bl.J UJnLU 
Lfp£ngwnmLfl.Jbpp hw£npl)wljwumraJmltn: 

Ybl.Juwqnpbmltt:mLIQJWl.J wl.Jll,Lnwl.JqmraJwlt hwuwllwJltWqflh 
Ljwquwl.J ctwuwl.Jw4 wl.Jhpwctbzt.n t wnwt.J.btWQnLJl.l twljlnll, 
oqLnwqnpbl:it lllllLnl:iumraJwl..l ul:ireru ntql:irll.l.JI:ipo.. wztuwLnwltel1 
Lfl:igbl.Jwjwguwlt l:iL wLl.lllnLfwLnwguwlJ Llj1£ngl..rt.rn. pl.Jctbl.Jtpwl.jwlt bL 
Ljwquwljbnuuw4w1J tmbmliltbflh ul:ir'lnmun: 

hJnphrllw4gmraJwl.l LJ.t:ip£nLLf qnpownwr tuw1111 rt1:i4wLJ.wrn. 
wliLI'tnltltitnll. LjWLnLUpL[wb wztuwLnwl.Jeltb(lQ, uznLLf t Llj1£ngum.mLfl.Jbpp 
L4LW1.Jwl!nruwu ctwuw1Jw4 ranLJL Lnl14.wb utuwtlltinQ. Lnwtru t 
JnLI1WEWUtJnL!1 OrtWljp qn['lOnrtnLfaJWU ql.JWhWLnWljWlt[l: q.np0Wf1WI1 
tuwl"l/'l hwzl.j_bLnll,nLtaJWU Ub£ )nLJlWEWU!JnLfl ll'wu1Jw4pg QflnLU t WJU 
Lfp£ngwnmliltl:iflQ, nnnue el.Jl.Jw[lljllwl.J Ql.l,awgenui QUilQf14Lll:iL tplt 
hwllw6wjl.Jwqnh Lib2: 
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2.3. llt'fl.uUilUNl IJbi!buUubrt-. Uu'-tSUuQ 
cu~uqnrouuu~ue~ur~ 

2.3.1. UztuwUlw\Je~ llllfwmwtrn 

n LU nLLfl.JWUflfl tit. 
1. Ptml.Jwli!lWflo uaj"uwl.Jpqlll.JI:if1p uLnnLqnll.w4wll hwzlJ.wn4uwl.J 

lib ran 1)\J tin ll: 
2. Ptm.l.Jwllpwna ll'ttuwupqLfl.Jtppl.J ltbn4wJwgl{nrt Lntj"ul.Jj14w4w1J 

UjWhWll£Ubfl[l: 
3. P.tinl.Jwup.wra ul:ituwupqlil.Jbflh wnwlJ6j1lJ l11WI'lfllif1h 

uU1mqn11w4wl.J hwzLtwf14Q: 

2.3.2. C\Jqhw\Jmp llllnLJjalltp 

q.JnLilWIIlUllltiUWl.jWlJ Wf1U1WI)J1nLfaJWl.r Ill:;£ OQU1Wqnf1blJ.nLU l:ilJ 
wLII:illwLnwnpl:ip p.tmuwll'pwna utetl.rwl.ltp tiL ul:ituwl.lj1qlil.JI:if1 
(Lp'lmllljl.Jtf'l, wup.wnartllbfl, 4wrwl41141.JI:in, pwquwtSwtuwnw4l.ll:if1 l:iL 
LUJlll): 

Pwnl.Jwtipwp6 ul:ie~uwlll:in~ LltaWf1UI:i!1h UfWllltSWil 4wnnrt till 
hwllrthuwl.Jwl llt1wl.Jg 4wJmllmraJwl.J ljnf1nLuLn[!, wnwll6pu 
Lf~t'u wupqLflll:itl~ wuuwf1emraJ mun, q~npl:inl.lwll.npmtl[!, p~nutin~ 
ut-uwt wllpwgmll(!, lllt:irtwLI'tntumu(! l:it wnlr; 

Ptmuwupwl'l6 lll:ituwupqLfLibnh wllll,t.nwl.JqmraJmll[! wzt"uwlllwl.ieh 
dwuwllw4 4wpqwl{npmu t «pl:in\Jwllpwn6 Ljnmu~l.JI:ipp 
L1 wnmg l{wbell tiL wl.II{LI1w1Jq zwh wqn[lc'Jll'wu 4wl.m1Jub'nnl{»: 

CuLn LUJil 4wunllltl:if1p, p.bnuwup.wna lll:ituwltpquutr~ ll.nw 
JanLJLLUl11!1l{mu t wzf'UwL111:<l 18-~g P.Wf10I1 llll.UI1PE mlll:ignrt, hwlllnll.! 
llLUUQU[aWglJbf'l wl.JgwO wl.J6wug, nrmue ml.JI:il.J W2t'tJWU1WUE~ 
JanLJLWLnLl.ni.JaJnLl.J' L{4wJwljwu: Pnlnf1 pl:inl.Jwup.wf1a ul:iebllwutp[! l:iL 
p.l:inuwup.wraht hwnuwnwueut:ino. UfbLnE t UfWL11f1Wut.n4.!:ilt 
uwhtiwl.Jl(wo 4wl.lnl.Jw4wnqh l:iL Ufl:iU1wljwl.l ULnWlrflWf11.11lJbp~ 
hwuw6wjl.J: 

l....[lwllg lllbrtw4wJLl~l.J hwuwn Lnl:itull/'14w4wl.J l{bpwhu4htl.ll:irt't 
ramJLwUltlmraJml.ln tl'l Ufwhwli2Lth. t:irab llll:illw4wJmlln 4wtnwnl{mu t 
«pl:inl.Jwllpwf16 Ljnml.I41JI:inh ~wnmgl.j_wc'Jet'l tiL wl..llllllwllq 
2Whwqnnc'Juw1J Ljwl.lnllllb[lp » llflnLJfaUI:if'lh hwllw6LUjlJ, UW4WJU 
tanLJlWU1J11{mll t l.jnmli41Jbpll wztuwLnwgl.Jbl llpwJl.l qnwugmupg m 
U'll:if'Ul.Jh4wl.jwl.r 4.4wJwqnnuJj1g hb'l11n: 

Vnlllllwctwjpl.J wztuwLnwugl.Jbf1p ctwuwl.Jwlj llt:iO tSzqpL11nLjaJWU'p 
P.l:illQ llll:irtwLtmi'Ublm 4wll ll£bgl.Jbtm hwuwp wllp.wf16~t. 
Lib[uwl.JpqLilJbf'l(! Ufbl11E t wztuwtnl:il.J gwon Wf"IWQnLfajnLlJlJI:ipm{: 

99 



L.lf'lql:iLL[nu.r t ptmuwupwpo hwru.I'Wf'1Wl.JE1.JI:iptJ oqll1wqnnomun 
wub'l.Jwtlltnl.J wl.JUWf'lJ2nLtaJnLli1.Jb'f'l/1 llb'U,4J2nLLJ: Vtill1W11JW tinU,4wlllll:ifl[! 
tiL U4Wf1w1.Jw4wU4tif'IQ tumnwul[mll l:iu, t,at U4WI1Wll~ hnLJUI'! Lfb'lj EWJl!'l 
Ltnw l[uwul[wo t LW11ti(1~ 10%-1'19 wl[tilntr: tupull1 ~Wf'll:iLnp t 
UfWf'IWUWljWUfnl[ ptmtrl::ipj'l hnLUWLj1 WUf1WgnLU[!: L.ljUIIlbl\ u.jl:HilJ2 t 
tu muwt.fll:iL ISnu.jwl.ltrl:ip/1 twt.flwqwug 1.1.1/llJil ntnnmu)'lg, 
hwuqnLJgul:inf'lg, ptmul:intll::iL hwnuwnwueul:in/1 4WU41:innu eu4tLmg: 

Swpp.l:ifl ptml.JI:ifl pwponwglJI:iLm d'wliwuwlj, unwtrg ~wt.fl4tiLnL9 
ftlmuwt.fll:iLnL hWUWf'l Ufl:ill1E t OqlllL!til hwll1nLlj !Swl.Jljl::if1fl9 l::iL 
ptmuntul:inng: 

L.l1JhflWOI:i2Ll1 t Ul.l1nLQI:il Wf'lql:iLWlfWJI'!l.J ub[uwtr)'lqli/1 W2fUW\IlWUJ2[1 
lf!nen p.wnonmraJwlJ Ltnw: P.l:infl L!tnl:iteo U,41::il.l1g t ~wt.nwi'ILI/1 uwhmu, 
Wnwl.Jg gl.JgmUl.JI:iptJ: Ojal:i pl:in[l l'!llJ2UWptiflWP,Wf1 11fUnLU t, L4t"ILnJ2 t 
fi.Wfi.Wfll:iglJbl W2ftiWU1WUEQ: 

Ptinuwupwpontl'l lii:iftlwupqlllJtnn turawr1~l[nLli l:iu U1tifti1J1'!4wl!wl.l 
l[ljwJWqllllwtr, nnntre tl'!llmll till uwtuuwlfwu, L4WI1PI:if1Wlfwu l:iL 
wnUlwhl:inra: 

Lf11'!4 Ull:if\11J/14w4wl.J 44wJwqnuwu f1bUfenuJ pl:in1Jwpwn6~m 
l:iu,.awn44.nLli t quuuwu, uU1WLl1114w4wtJ t1 llflllwllf14w4wlJ t.flnn· 
6WI'I4UwlJ: ').I'!U1Wf1ljUWU bL UUlnLQUWU l:ilJ~Wfllfl[mli l:ilJ tLI:i4U1(1W· 
UWf1J2Wl{nnml11.JI:illQ, l\l:i4Wl{Wf1UWU Ul:i/'UWllpqUl.Jb!'l[!, WUl[UlWUQnL· 
[aJWU UWf1J2I:if1Q, WI1QtLW41Jbf1[l, 4tmQ, tini,4W1Jl.JI:i(1[!, !Swf\lwpwljl.JI:ip[l 
l:iL wnu: 

Sb'f'u1JI'l4w4wl.l 44wJwqnuwu wnfi.JnLlleul:inn q.nwugLtmli l:ilJ 
4nnL1J4fi w1J61Jwqnmu: 

"lW(lpbflWP.W('l' 6 Wli/lUQ utilf, UUlnLql{nui l:ilJ LWJUW4Wl.l 
hl:iOWUUI:il'l[!, 10 Oj'l[l l.fl:i4'1J.1Wf1WUWljWL4bf'IQ: 

2.3.3. Pbr111wdp.wp6 llbfuwb~ql.ftttp~ mwpptp~ 
hwzl(wp~llw'll dbpnfl.~~wb 

Uupwno~f uttuwunq lllJI:if'lll pnLnn LnWf111 trn uwftlwqOI.{,wb tl.l 
p1Jwljwl.Jn1J pl:inlJI.{,wOnL(aJWU U1Wlj, muLn!l wtll{Ulw\Jq.m~JWU 
WUfWhnl[uwu hwuwn L4l:illl.e t pwponwgL!n'l. ptnn tQb'pwqw!Jgll 
uwhllwbl[wO pl:m1Jmtrw4mp:JnL1Jpg: 

t'llJt 4,tpwp.l:ipl.{,mu t UlWUljl:iLWd'wflilJ wztuwt.nwtl,elJI:ip!lll, bflp. 
p.wlJI.{,npQ, titllbtnl{ U1b'l\tl lJ.IWJUWU1JbpM, !'Jllel.l t L4WU1f!WUU1ml1 
UfWJ1WUWLjWi,4[!, lllllJtbL 2WhWQni10UU1 1J.jbU1J2 t:' 4WLI1WI'll{ll 
uLnm.qn'l.wljwu hw;zl{wnt.r 

L.lJil Ull:iuwljb'Ul/19 tL mumUl.Jwunnt.tmu t L4Wnwl.lw4wL411 
UUlnLQni\WljWU hW24WrtljlfWU Ub~nfl.j'lljWU: 

l=!tmul:inf'l p.wn6nwguwtr bL Ull:irtwt.flntuuwl.J lltiftlwllj'lqt.ltrt:iflll hb'Ul 
W2/'UWU1nl\ pwul.{,nnuhnll wlll{t.nwuqm,.aJnLUD L4l:iU1E t WU,4whm{tiL WJ'l 
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ut:ij'tJL.Ul.JtlqllnLu oqt.nwqnpol{n'l. LftiU1WI'\Wr5niJ.jWUI::i!l!1. 2'l.(clWUtiflj1 tn WJL 
t:i t;lJWULUUI:if1tliSf12t.n [!UU1jlnLfaJWUp.: 

Ll ept:muwup.Wf'lO Lfl:if\lwl.JtlqUl.JI::irmLli pl:in[) l[l:i['lgl.lbtm nL PWI'lOJ'IWQ
lJt:iLnL hwuwfl oq.Lnwqnflbl[mll b'u llb'lllwruw ISniJ.Iwl.lu!:in 4wl1 

npcn.[WOJ2WJ/1U u.jWJ1WlllJI:if1: 
q ulj.2.1. gmJg t Lnnl[wo pb'np wupwn6mun l:iL pwnonwgmt.ltr 
UJJ'lUif'lUll oniJ.IWUlJI:ip/1 oqump:jLUllp.: 

llll. 2.1. Plio~ p.wpApwgllwl.l ufutdwb 

Cini,4WlJ1Jhnf19 JnLI1Wl2WUtJnLI'lU nL'l.f1.W6pq hWflfitnL~JWU hbl.l1 
4wqumu t a wlunLlJ: Atmtl hWJU1Ull L!znll lll:ill.l.enLu tin1.4w1Jn titlqn 
npnzl{nLu t ht:iUlb'lJWL Wj1Ll1WhWJU1nL[aJWUp' 

S= 
Q 

mcosa. 
nnLntl\' Q -u ptmn qwuql.{,wOu t, 

m-n6nUfwll!liSJm'l.l:infl gwl.Jwljn: 
t;~b hWjlllUll t 6niJ.ILUUj1 ~nLJlWU11'11:iLP t5tlqQ, WUfW pt:mtl wnwl{l:iL~

qnLjll fanLJLWUll'lbL!l 42tln(! nnn2L[mu t hti!J1GLJWl Wj'lLnWhWJUlnL~JWUp 
s 

Q=m-
Ko 

nnUlb'l\' K0 -1J ljwftll[wb t u w1J4JnL1Jl.ll:inng: 
L.lrtJnLUWI.j 2.1. 

K0-ll 4wftll.{,wbnL,.aJnLUQ o:-/19 

u 0 30 45 69 

K 1 1,15 1,42 2 

Q.nnal{wbewJ!llJ 6n1.4wlllll:iJ1D hw2l!W114llnuJ ttl tfpwJlJ [lULl1 IS!lqtinll 
htlllt:iLJWL WJHJ1UihWJIIlnL~JWUp' 
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S :S; 1tdz [crL, 
4 

npU1bfl I d-l.J 6nu.jwl.J~ U111Wliwq~blJ t, uti, 
S-(l 6nt.4wlJ~ !S~qlJ t, \..., 
[cr]ra-l.J 6nt.4wl.JI1 ~U1f!liwlJ ramJtWU1flbt~ twnnufl.J t, ~q/uu2 : 

~UJ2LlWf'l~l.Jbf1)1 dl.UUWUW~ \.jWfll:illl t [!UlJ.nLUI:it I 
Q]mj'3WIJ.IWU1L{wb IJ.IW!1Wl.Jt't hwuwp [crJra=100 ljq/uu2 

Q6jnqa-WU,jWU1LlWO IJ.IW11WU~ hWUWfl [cr]r<l= 90 ljq/uLf: 
Ul:iU1WflUJ6nu.jwl.JlJI:if1lJ uU1mqnll,wljwl.J hwzt.J.wr~uwl.J t;l.J 

bl.JtaWf1~4_nuJ hi:AU1tiLJWl Wf1U1Wh WJU1nLf'aJWUp.' 

S<~ -K 
nrU1tir\' S- 6nt.4Wl.J~ 6pq1J t (\...), 

P- 6nu.jwll)1 ewJEWJnll, mdl.J t (~q), 
K-lJ 6nL4wl.J)1 wupmraJwl.J lllW2Wf1~ qnrbwlj)1gu t: 

Qting~ P.Wf1ll['lwgllnll. tltitt.Jwl.l)1qUl.Jtin)1 hwtlwf1 [!UIJ.nLlJL.lmli t' K=4, 
~U~ Lft:igl:ilJWjWgL.lwb P.Wf1ll('lwg1Jnrt tltitt.Jw1JI1qUl.Jtf111 hLUUUJf1 WJU 
[!UlJ.nLUL.lnLU t' t:itlJI:Atml. W2tl-JWU1WUQll p.lJnLJta)'lg tiL mull hl:iU11:ALJWL 
Wfl dl:ig 1J l:if1 [!. 

tabtabL W2!'tJWU1WUEll hWUW[1
1 

50 
lii12hll wztuwl!luwell hwuwr I 5.5 
OWUfl wztuwli11JWE)1 hWUWJ1

1 

6.0 
qbf10WUf1 W2!'tJWU1WUE~ hWULUfl

1 

6.0 

Uf1 U1W'1f1 mraJ ml.Jmu Lrllrwnllnrt. U1Wf'lP.l:if1 LfbU1w11w6n Ul wuutrl1 
J2WJJ2WJnrt mdbrtll Wj1dl:iJ2UGf11}: 

dnll.lwllp 
dnl.l.lwllp J2WJJ2WJnl'l. mdQ, 4q 

Lnf1WI1wqhbl! (1111) ~WI11nL4 
PLUf10f1 Pllw4wtml.J WUf1nLJUJWUP 

9.6 704 631 530 
11.1 835 754 680 
12.7 1101 994 907 

f---· 
14 3 1361 1228 1121 
15.9 1740 1449 1223 
19.1 2363 2017 1842 
20.7 2731 2318 2117 
23.9 3550 3091 2322 
28.7 4830 4250 3880 

'-----1..1..:_6 ___ _.____ 5852 
----'--

5157 4725 
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Urumuwlj 2.3. 
Utli1Wil.w6n~J.~wl.ll.JI:irr U1titu1J!'14w4wll p.umrawqrtirn 

r-------ro·nl.l.lwlltl ljLnf1UWU nLOQ (Ljq), \.lWtlJL\WO LWf1h tlqtlwlJ 
~ SnwuwqhbQ (Llll) + WUf1nL[aJWU uwhliwllwJhU hUJ2L\Wf1ljWJhll 
: _ wnctb£hq lJq/Lll12 

,-6r1LJ:t~ __ hwr 1-- 13o 14o _510 t6o 110 180 
.---sz _J_ ___ o_4-- - t?oo 1820 1940 2011 2190 
~~ J__ 0.6 3560 3830 4100 4380 4650 4900 

,--,- 0. 7 4340 521 0 5690 5960 6340 6710 
2"5 J--. 0.8 6330 6810 7390 7790 8270 8750 
14 0. 9 8000 8610 9220 9850 10450 1 1 050 

12150 12800 13650 LJ?5 1.0 9860 10600 11350 

U11.JnLUw4 2.4. 
6x37=222 lWflbpnLl GL Oj1qwl.Jwl.fw1J lii1£nL4nLt 
(Q.nus 3071-55) 6nlJ.1wl.lul:ipp p.umrawqrtrn 

j]nwwu Lwn 130 140 510 160 170 180 

li' 0.4 

. 3200 3430 3660 3890 4120 
-·1 0.5 4630 4990 5340 5700 6050 6420 

_]_ --0.6 6990 7200 7120 8240 8730 9260 
j_.:?__ 1--- 0.7 ___ 9100 7990 10450 11150 11850 12550 

i 17.5 0.8 11890 12750 13700 14600 15500 16450 

[~~- 0.9 15000 16150 17300 18400 19650 20800 

Cul!l lJ.1bti1w~wl.J lbn1JWU1btul.lr4w~wu Ltlinwhu4nJ1nLtaJWU (focrop
TexHa.u3op) l.Jnpuwl.lbflp, Ut:iU1WJ1WISnu.jwlJ1Jlipml (lUifqf'l4Ltn'1 raupm4r 
liL.lwqwq.nqlJ UlflWUWqpO[! nnnzL.lnliJ t htiUiliLJWl 
Wf1U1WhWJU1nLtaJWUp.

1 

02':ed, 
nf1U10J11 d-1..! UbU1Wr).LU6nu.jWUI1 U1f1WUWq.~b1J t, 

e-ll qnrowljpg t, 4wtu4.wb wztuwll1wl.lewJpl.l ntdpupg, 
[lUU1f1l{nLu t 2.4 bL 2.5 Wrt.JnLUWL{Ulif1pg: 

L.I11JnLUWlj 2.5. 

I 

r~ 
I 

f-

L 

- PtJl PWf1Clf1Wgl.Jni'J. zwndwp.bf1p 
Uupwf16Pt l1bt1Jwl.Jpqtlh LnPl.l.lQ Lnhwn bL W2b:!W!JlWUQh nl:idhl1n 

e 

ntnf1 Lnt1l.l.lbf1h
1 

pwgwnmtaJWUP 
QbnJ2h 18 
Vb,EI:iUWJW9L\W0

1 

~b[abL 20 
U[WQWJPll wllpwnortllbf1h9 bl tlh£tlll 25 

4W)1Wl.l.lP41.Jbf1pg ow\.Jn 30 
i:tt~Lnf1Wljw\.J WUPWf10htllbf1 20 

liwf1wt.Ljh4l.Jbf1 abner 16 
zwf1dwpbf1nt.! 
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VJI(IUWYUlifl. 

1. 500 Ljq wnwL!~LWCJnLJU qwl.Jq4wb mllt:ign11 WL!l11ntlnp~LWJ~ll 
2W/ld~t~ pwp6pwgtlwu hwuwn lj~pwntimtl t tl~Lt1LU11Jw ISnUjwu' 30 
UUl11/1LUUWqOnLi: 

llpn2~L' PWi.lW/llU/lnLU t lU!li').Jn"E t'SnUjwlr~ wunnqaJnLUI} WJ')Uj~Up 
wzruwUlwuef'l hwuwn: 

Lmflnul: ~w2l.{wnljuwu hwuwn Ql.JI').mu~l.JE t6JnqawUjwlt1tJ.wb 
ISnUjLUU, nn~ hLUULUfl [aJ~=100 Ljq/u1i, 

S=O. 785·d2= 0. 785·302= 706 Ljq: 
~~lJ1~LWpwp, anl.ljWUI} I}Ul11/l!iLUb t !S~zl11: 

2. U-130 U1f1W4U1nnf1 2WI1d~th pwf16pwguwl.J hwuwn 4f1Pwntinu.f t 
Ujnl'll.4Wlt1JW !Snl.l!wll' 12.5 uu l11f1Wilwqbmt, np~ uwhuwllwJhll 
WU/lnLfaJnLUI}, I}UU1 q.nus 3062-69-f'l' 150 4q/liL1 t: '1'lnrtl.4Wlt1JLU 
!SnUjwlJu mrtrtw6pq hwpramraJwll h~lt1 LjwqtlmLI t 45° wllljJmlJ: 

'1'1whwli24.nLll t npnzb'L, WJ1')JnE pwl.{wnw11nuJ t rSnl.l!wlif'l 
WU!1nLfaJnLUI} 2200 Ljq qwliql(wb mlJ~gn11, U-130 Lt1J1W4U1nf1f1 2W/ldf'lt~ 
pwp6pwguwu hwuwp: 

Lm6nu/:( 1) hwl{wuwrmuJf'lg Q.U1llmLI b'liE, nn' 

s = Q = 2200 = 1556 
mcosu 2·0.707 l.J.q 

Q.l11llmu blJE, np ' P~;::S·K 

l.lrumuwlj 2.3-f'lg bL 2.4-~g [!lllt1pmll t:iliE P~=7310 Ljq, f'lulj K 
qnnbwljpgli [!lll').mllmLI tiliE hwtlwuwn 4.5: 

v2l{wb wndtiEUGflf."! Lt1tirtLUr)/lbLnL! pwllw6tiLf1 li~f Q.U1llntu tiue' 
SK=1556-4,5=7002 

~GU1GLLUjJLUf1, t.inl.l!WUlJ Wl.l!Whm{mu t LU2fuWlJ1LUUJ2h 
wl.Jl!U1wlJqm,ajntU[l (731 0>7002): 
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2.4. llbt.UUQnrDntlot:;ntrctSUlo Ut.'-lSUloQntrctaUt. 
Ul"~nsu n.n tlfut:;rl'\ St,St:;U U 4 Ulo US'lSn tloU '-lt:;Sn trctSUlo 

nrnentl1C 

2.4.1. U2tuw1.11wl.le~ 'Lill.lwll1w~n 

_ t:5Wl.JnfaLUULUL l{lJwutJ.LUOnLfaJWU l:iL hf'lL!LUUI'}nLfa)nLlflll:illf'l hl:ilt1t:iLLUU-
En4 wnw,2wgwo l!Jmraw4wl.J LjnnmulJ11.Jtipf1 hwz4.wn4Llwll 
ubranllt'll!wJ f'll.J: 

_ owunrawl.JwL ljl:illuwqnnomlJhmraJwlJ wliL!U1wlJqmraJwll iltJ2ngw
rmu.fllti11h U~J11').f1nLLllll:ippg LUnLU2W9rll'l U1UU1t:iuwljwlJ LUJ11').JnLULU
L!t:il11nLtaJLUU npnztlwlJ bflWUWljf1lJ; OQ.Ultl.l:itnt.~ lt11:irtl:i4LUqf1WJhl.J 
Ull{JWLllb'llf19 npnzl:iL Ljl:il.J uwqnpbmllb'mraJwll wllti.U1wl.JqmraJwll 
tlf12ngwnmLlllt:ipp lltif11lf1llwll U11.JU1buwljw1J WflllJnLllw-
4,tilt1nLtaJ nLU(l' Ljnuljnl:iU1 onf'lllwljn4_: 

• l.iwl11Wf1bL t:iqrw4wgmraJmllul:in tiL wnw2wf14ntraJmul.JI:if1: 

2.4.2. Clll}hW'Lintp 'lll"LJja'Litp 

u2tuwll1wllef1 ~wJtlwllutin~ pwf1bLwtl.mtln, hf'lLlllwljwl.Jmu, 
ljWUjLj,WO t W2fuLUU1LUUEf'l l.4W2U1UIWlJnLfaJWU, ULUfll'}nL wnnrt2nLfaJLUU 
L4WhUjwlltlwll tiL wzf1,Jwlt1m!Jw4nLraJwl.J pwn6f1wguwl.J hl:iU1: UJil 
Ll.jLUU"'CWnnl{ h!'llllJw(1Lj-OI:mllwf1~nqa)nLlJllbf1nLU PJ1LUQ.nf10tl.mll bll 
pwquwqwl.J lip,2ngwnml11Jtif1' ~t:itsuwqn[lbmlJI::imraJwll wlll!Lt1wlJ
qmraJmll[! pw[1011 hpli,ep tl.flLU l)l.Jbtm In wzltJwlt1wl.J,e!'l l.l!LUJUWlillbf1[! 
pwntiLLU4.bLnt nLrtl'l.nLfaJWlip.: 

lJWf1J1~LUllg wnnrt2nLfa)WU tiL wzltJLUU1nLl.JLULjnqa)WU l.l.IWhl.l.ILUUnLU[l, 
l{l.JwuL!woelltipf'l, hf1l!Wllr)nLiitJnLUUI::iflf1 tiL llf1LUU9 ht:ilt1bLLUUEnL{ 
LUI'lW2W9nrt WUW2f1JWLnnLllLU4 Of10[1f'l fal.[~ l4W~WUI::ignt.U[!, 
WUPW[1tiUl4LUUU1 LljWJULUUUbllnLLl W2fuWU1GlnL hWULUfl LjLULnLUf1t{nrt 
ql:irtthf111 tiL lj'mltJhwlt1mg4.nl'l bwj1Jutinh llt.twql::igmu[! qqwl~ 
wql)l:igmraJm\.s till qnflbmu 61:inl.iwn4mraJwl.J -l>tJllwlluwljwl.J 
qnnbml.JtimtaJLUl.l t.l.f1LU tiL hwl.Jqb'gllnLu nf1nzw4jl LnlJLt11:iuwljwl.J 
Wf1f1JnLUEf1: 

'-1 l:il.Ju wqnnbml.J l:mLfaJ wl.J wl.Jti.Lt1wl.JqmraJ wl.J Llf1£ngwnmlllJI:if'lh 
4Wli'IW11nLUQ. LUJ1U1LUhLU)Ull[nLU t litiLj W2tl.JLUU1nl1.!'l 4ni1Llf'lg lip£~U 
li'IWfltil.jwl.J hwuwtuwnll LUflU1LUflf1WliEt'l wt.intl,, ungWL4Whntl.w
qnmraJwlJ Llp,2ngutinl'l UlUUll:iUULUUP,, !'lllt~tiu UWGL wzj1JwLnm-
1JwLjmraJLUU 4nnmuLnlll:if1nt.l.: 41:il.Juwqnf16mlll:imraJwll wlll!Lt1w1J
qnLraJwll Llf1£ngwnmLllll:inh l.Jbf11').11nLll'!'lg uLnl:il16tl.wb Lt1\JU1tiuwljwll 
wlll'lJnt.llwl[bU'lmraJmlln nf1nzl{mll t Lll'l£ngwnml11JI:int1 llliJ11lJ1ntlif'lg 
U.H'lUJ~wgn11, U1UU1GULUljw\J oqmU1f1 tiL ljWLnLUfll{WO bw/Uuntlll.Jbfljl 
nnnzwl.jp UWUf1 l11WJ1jJO!lnL!i)JWUp: 
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U.JUL.l/I"!Unlt. 1.11W[ll:i~WU [!UI)hWl.JnL['l ll1U1.111:iUW4W1.J W[li)JnLUW· 
ltl:ilflnLtaJnLU[! 3U1) ~W['ll:iLt'l t nrmzb't ht:iU1bLJWL pwl.Jw6bLn4.' 

')U'l=fltt-flhw2-K, 
n['IU1t:irf nbt-1:! bLW~bU1WJtlll Lnwpnu.r t.l.l.JwuttwbmtaJWl.J bL 

hhttwul)nL)aJwll hbLnb'LWllEn4 qmuwrwJhl.J ~npmULnut:inu till, 
rtnwunl[: 
nhwrl:! hwzLtbtr~m U1Wpmu' Lil12ngwnnu.fl.Jbph 4wU1wpmupg 
hl:iU1n, qntliW!1WJhlJ ljnpmuU1l.Jt:ipu till, 'lflWlinl[, 
K -ll 'l0PWtl.Jll1 'll:il4Eh!1ji bL hpl[WU'lnLta]ml.Jl.JI:ipp ~wl.JtlJLlwlJ 
lJUjWU1W4n4 4WU1Wf1WO hWU14wgnLLil.Jbf'll.r bl.J, rli1WLI'nl[: 

Y.\.swuL[wbmtaJWU bL h!1ltWl.H).nLta]ml.Jl.Jb!1h hb1.11bLWU£!nLl WI1W2W
gwb llJmraw4wl.J lii12ngl.Jbf1ji [!l.l'lhwumn 4nnmuLnl.Jbf1(! (IT) ~wrbtl1 t 
hwzLll:iL hbU11:iLJWL pw'llw6btmf 

rr= n4 +nh 
nnU1tirl' nL.!- (! t.{l.Jwut.{wbmtaJWU UJnLtaW4Wll hb'Ull:itwl.Jeutnl.J bl.J, 

'lfl wlfu bp n Lt 
nh- n hl1t..lw1Jl)mtaJml.lut:;nng ht:iU1bLnrtllJntraw4wl.s 
4nrmuU1l.Jbpl.J till, 'lnwumt: 

4.1.Jwut.twbmtaJWl.l ljwll hnl.J.wl..Jr'}.nLtaJWl.l l.l/Wlfltiwnnl[ wnw2wgwb 
\.sJmraw4wl.l hl:iU1bLwl.leutro p.umrawqrmrt hi'!L11Jw4w1J gmgwunzul:ipn 
(l)f1WlilJI:irml.J.) hl:iU1GLJWtl.J bl.J' 

• 'ldP,Wj'uU1 l)GL4EI1 hbU1blWUEnLl tW!"U1W'l!14.Wb Wf1U1WI)f1WUEfl 
Wf1dl:iEQ (Swnl. 
wuwzj'uwU1mllw4nLtaJWU tabf1tafi4nl[ll,6Wf1nu.fl.Jb!1[l (Shfil), 
hfiLI.wlJI)wl..JngwJI1'll pmduwl.J bwtuul:ipQ (Shrc;). 
wup.nLLWU1np p.mcrllwl.J bwtuubi1Q (Sw). 
wnnrt2nLtaJW1J 4,wtr~wguw1J L4WU1tiwnml dwLiwl..Jwljwl(nnwl.l/bu 
wttb'Lfi rab'tabt wztuwLnwlJEii Ltlntuwl)nttnu, tnwgmgpf 
t.I.Wf10WU1f1UWU bwj'uul:ipQ (Str), 
lllnLdnflt"ll.J (4Wll [lUU1WUhJ2ji\.r) llzwl.Jw4Ltnf1. ranzw4Q, t.fl::i4 U1Wf1l[W 
hwzLtnt.l. {Sra). 
wl.lwzj'uWU1mllW4nL.J'3JWU hb'U1tilWUJ2nLl wzj'\JWU1WUJ2P9 pwgw
ljwjni'J.I1 Ltlntuwnl:il.J l.Jnp wzj'uwlflni'J. QUI)nLlltitm hwt1w11 
ljwLnwnllnrt bwj'uub'pQ (Sw2tu): 

Y.lrwut.twbnLr<tJWU l)b'L4EI:if1p hwt.fwp, nrnue 4Wflnll. bl.J ntrtl:i4gl(t:iL 
uwnewl[npmlllJI:inl1 b'L qnnbneutnr Lf!twgmumt, 2111JmraJml..ll.Jtnp 
Ltltmqmlfnll ljwu WJL lJ)mtaw4wlJ l[l.JwulJI:;f1nL{, l[bf1Q r<tll.Wf14Wb!11J 
wl.Jhpwdt:izU1 t wlll:itwgllb'tl.Jwl:iL llJmraw4wll L[uwul.JbtlD. (Su): 

::lJbU11:iLwp.wf1, p.wl.JL[npl.JI::if111 4,\.JwuL[wbmtaJWU lllWU1tiwnnL[ 
4nrmutr~l.Jbf1Q4Lrl.Jt:;l.J' 

llc; = Swr+ Sn 13+ Snp4+Sw+Str+S13+ Sw 2~+ Sne+ Su; 
!"lulj hhL[WUr).nLtaJWU I)GlllEnLLJ' 

nh"" Swr+ Shfil+ Shpt.!+Sw+Str+Sfil+ Sw2tu+ Sh11 ; 
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pt;q14_wb pwliw6t'"l:if1mu wnwt.J.b'twqnljl.J ~nflnLUlll[! L.{l.Jwul{wbEh 
~ u hnL[wlH).nLI'it)WU Ll.jWU16Wnnl[ !Wf1U1Wr).f1L.{Wb WJ1U1WI)flWUJ2p 
:rdt:iell t, nnn nrn2L{mJ t hl:illlb'LJLUL p.wl.Jw6b'Lnl(' 

Swr=S,·D 

r1fH.11t:if1' S,-Q Ll1UU1bUnLtaJnLUnLU Jblj W2!'lJWU1nf1pl.J (!U4llnrt 
hwliW!'lJWI1U Wfltr1Wflf1LUUJ2)1 lfi12PU Of1W4Wl.J !W\.fll.J t, 
f1flWLil.JI:i[1nL[, 
0-l.J l{l.Jwul{wb_gubf111 bL hpi.!UIUI'fnLtaJnLUUbtlP L4WU16wnm~ 
~nl19f1WO qnu.fLUJ1Wjpl.J W2!'UWlllOf1bf1p tanl.[1J t, nf1[l n(1nzll,mlf 
t hbU1I:ilJWL ljt:i[1l.4' 

D=ID~+1:D 11 , 

n[1lllbf1' lD,1 -(! bt l:Dh -tl· hWULUL4WU1WU!'lJwllwpWJ1, L[uwuLI.WOE· 

ubrll til hpL[wl.lrtmraJmlll.Jbf1h Ll.IWU16wnml 4nrgrwo 
W2!'lJWU10f1bf1p rap4,1J t: 

l!b4 W2!'ULUU1nrtpl.J D.ll41Jnrt hwuwtuwnl.J Wfll.l1WI1f1WUEI1 wrdl:iED. 
nnn2l.[mu' t hb'l.l1bLJWl J:lWUWOblnlf 

SUI 
Sr=--

p · dwztu 

n11U1b'rt' S,, -1.1 hwzLI.I:iU1m U1Wf1nLL! U1UU1b'UnLtajnLl.JnuJ Wf1U1Wiff1LlWO 
hwLiwtuwnu Wf1U1Wr).f1Wl.JEI1 wrdtrel.l t, rtnwlllJtrnl.[, 
p - 1.J U1UU1bUnL(UJLUU wzj'uwU1nll.llb'f1)1 UP2PU gmgw4WJhll 
rohL!l.J t, 
dw,tu -1.1 wzj'uWU1WUEWJ/1U 0!1bf1p tahlll.J t, UlL[)LUl U1Wf1nLU: 

~blJlb'Lwpwn mumlfl.Jwup(lL[nll. LnWf1nLLl L[l.JwuL[wbEl..lt:;f'l/1 In 
hjll[wl.JifnLta)ntl.ll.Jbf1p UjWU1tiwnnl.[ !UU1Wgl.[wb Wl'lU1Wflf1WUJ2P 
ourthwumr wrdben nrnzLtnuJ t hblfll:iLJWl p.wuw6bLmf 

slll(ID~ +IDh). 
swp =---------. 

p. dUllfu 

~)1l{WUr).WllngWj)1l.J pmdUWU OWj'uUUf1(! nrnzt.J.mJ l:il.J' 
ShrL.!=C,L::DhrL.!• 

nrmb11' C1- n hi1L[wl.Jf1wlmgwJru L4WJt.fwl.Jutnmti Lil::i4 hl14,wlJI'lh L[nw 
Lib4 o11mu ljwtr~wrwo owtuuu t, nrn ljwrttr t Qlrl'lml.JI:it' 
c,=1aoo11,., 
~Dhrt.!- Q wup.ntLWU1nl1 pmdliwl.J nurawg_gmu ljnngrwo 
LU2!'UWlllOf1b!111 qnLllWf1WJ!1U r<ttJt.J.l.J t: 

Uup.mlWU1nfl p.mduwl.J owj'uubf!Q nf1nzl.[nu.f bl.J l.Jm{l.J 61:itnL[' 
Sw=C2rDw 
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~Dw-1..1 wllpnLLWlllnp pmdllwl.J [!lqawgenu..r ljnpgpwo 
wztuwlllopbnt'l qmllwpWJI'lll rat'l4ll t: 

Ltnf1nLUlll'Lib'pp hwz4wp\.jllwl.J pwll W6tiLt:ipp ll'jmu ll.jUIJUWl.Jllt:ifl~ 
wpctt.eut:ipl.J wl.Jhpwdbzlll t 4trgl.Jbt U1liU1bumraJwli hwz4.wl.4whnqa
Jml.J~g: 

"\dpwtuU1 llt"ll.ll2bf1p tiL hpt.lWU'lnLraJml.ll.Jb'(1!1 \.jwl.Jtullwl.J Ull.jWU1UI-
4n4. ppwqnp6Ll,nrt ll'p£ngwnmllllbpp hwllwr ljWlllWf1Lj,wb bwtuumll
l.Jt(1Q npnzLj,nLu t;l.J' 

K=(Ch+Ctr)0.2 
npU1brt' Ch-0 ljb\Juwq.npbml.JbmraJwll wliLl,U1wl.Jq.mraJwll h/lllllwljwll 

lll'lfngwnmllllbpl'l Ll.rw \.jWU1Wf'14wb bwtuuonu bl.J, 
'lf'1WLil.il:ipn4, 
C1n·t:! LflWgmgpf 1111£ngwnmllllb'pt'l Lj,pw \.jwU1wpl{wo bwtu
utipll til.J (hWU1nL\.j WpU1WhwqnLUU1l.Jt:ipt'l, WllhWU1W4Wll 
li.IW2U1L4Wllw4wl.J llt'l£ngubrl't. hwLnml! ulJli'lt'l. ollwnr b'L 
pmctwlijnLfitbl111 ql.JilwlJ owtuutin [!): 

ch -Q tiL Cu1"!1 gmgwl.Jt'12libi1Q l[bpgl{mll till U1UU1b'UnLj'aJWU hW2-
ll. WL4Whmra1 mllpg: 

UU1wl.Jwtnll. Llt:innht'12JWL pntnn gnLgwlJI12lit"rn l.Jwtunn'l tiL 
hW2Llt:iU1nL U1Wf111Ubflp hwllwp, pwl.Jw6bLnlj, \.jw(1btt'l t nrnzbt 
4 WU1Wfl L[wo llf1£ngwnmLil.ibpt'l U1l.J tnbuwlj wll Wfl Ill nLllwL[titnmraJ nLl.J[!: 

l.tWU1WpL[wb bwtuumlll.Jtipp ~ntuhWU1nLQUWU dwllljt:iU1Q npn2ll,mll 
t htill10L)WL pwl.Jw6bLmf 
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3.1. uru.nwl}pw4w11 ztllel:illf'l ol}wlflntumfiJnLlll! 

U.plllW'lj1Wljwli 2UUj2nLU O'lQ \.jb'rttnnU1L[nLli t lllU1(1pt:ip lllUUW\.jt'l 
Lj,uwuw4wr l.JJmrabflnl[' LtJnznut:irmL[, qwqbnmt. qntnrzl1l.lb'pn4: 
opt'I1Jw4' wliwuliwll.jwhw4w1.J zb'lietinmu o~n htllll.Jwljwlimll 
4t'il1lflnU1L[nLLI t wlJwumlJ\Jbf1119 wl..l£wU1L[wb fflWJt'lll qntn1121'llltif111, 
wotuwraram qwqt'ILL wllnurw4t'l 4mU1w4mlipg: Coueb'f1mll wl.JwumlJ
ut:irt'l tibb 4nLU1W4m111Jt;pQ pw(16f1wgl.JmLI' blJ O~tJ tunlJwLl.mraJnLU(! tiL 
fl:if1ULUUU1tJ6wli(l, L/1nL/1ntumti bl.J llnwl.Jmll raraLl.wbllt'l lL wbtuwraram 
q.wqt'l hwpwpb'pnLraJmlJn: 

ampwewl.ltJnLI'l WpU1W'li1W4wtJ 2tillet'l hwLI'wr uwhllwlll{wb t ol)t'l 
-1>1iqt'14w4wl.J 4.116w4t'l tiL L[l.Jwuwljwf1 11Jwnl.lnL(11)l.Jb'f111 uwhliwllwJhl..l 
ramJLWU1!1bt/'l L4Wf1mliw4mraJwll l . .mpLI'wlJbf1[!: Uwhll'wl.Jll,wb 
unruwutirt'l hwuw6wJll' 2tiueornu! o'lwL/1n/1.mqaJnLl.JQ l4tiU12 t 
wL.4whnl[j1 twl[wqmJl.J 2tirLI'wtunllwl[mraJwl.J nticttJLI' tiL Ollli etJLI't'lw4wll 
4wqll': Swpll,w U1wppb'f1 ctwll'w1.Jw4W2f12Wl.Jmll' wllwuml.Jl.Jb'f111 I.L 
fitl'ltnLlll.Jbpt'l llj'lwl[nj1 qwl.Jq.Ll.wbj'l hWUWp ll.jtill1j2 t UU1tirtbbt 
wl.Jhpwdti2U1 O'lWL/'ln!'Uwl.Jw\.jmLI': Ull.jwuwn4nll wlJ6l.lw4wqLI'h 
hwll'wp' l.Jnpli'Wl W2ttJWU1WUl2WJt'll.J LliWJUWUUb(1: 

01111 U1b'l1.wLf1ntuuwl.J till.wl.Jw4119 4wt1Jlj,wb' OI)WL/1nt1Jw-
l.JwljwraJml.Jntt'lllmll t pl.Jwljwl.J tiL WphbUU1UJ\.jWU {llbj1.JWlJ~4WljWl.J): 

Ub'tuwllj14w4wll O'lWL/'lntumraJwl.J uzwl.Jw4mraJmun LjwJwlimLI' t 
llflwllmll', nn wnwLl,b't WflllJml.Jwl(btnnnb'u l4WhL4wlJl(~ 
Ulf1lllWfli1W4WlJ 2b'Uj2~ O'lWJI'll.J Ll'j'l£Wl[WJflt'l llwgpnLI'3JnLUQ' 
UL.UUt'\lllWfl W·h f'tqpbl.JWJ t'I\JnruJwl.Jtipt'll.J h WUWll.jWU1WUtu WU: 

CblJEnLLI' pllwljw\JnlJ UWU~U1WflW·hpq~tl.J~4 ll.jWJUWlJlJtfl L!WflOL~ 
t UjWhL4wl.Jtit ll~wJl.J WJl.J fll:il4emu, b'J1p l.Jflwl.JI'lg htinwgll,mll t 
4till.U1nlllttwo 4wll' pwfl6p £l:iflUWUU111tiwli~ 01"1-Q lL 'li1W Lt'lnttJWJ1UU 
WpU1WEt'll.J Ll'ralintnflU11'l9 l.JbflUill[nLU UWEnLI'l Oil(!: 

Uatuwur4w4wli O'lwL/'lntumraJmlln 4wrn11 t ttlllbt Ql.JI').hwlim11 
Lj1ni1Jwl.lw4mraJwl.J lL U1b'llw4wl.J: Clll)hwumr L/1ntuwllw4llwll t 
\.jng{mll' WJU OI').WL/'ln tunLfitJnLU[!, bpp O'lW\.flntu L[mu t zl:illgt'l wupnl'\l:! 
orm: Sb'll.WL!wl.J 0/lW\.flnrumraJml.Jn' t:i(1p. Ol)(l hbnwgl[mll t wllllp£WL40U 
Ll.llwuwljwnmraJwll wnw£wguwll U1b'll./19: 

Utij1.Jwli114w4wl.J OI)WL/'lntumraJwll Ll.tinwllbllJWL hw2ttwn4utin 
4WU1Wf1b'ti1U WUhf1Wdb'2U1 t npnzbt Wf1lllW/li1W4Wli U1b'I'\WUWUtipmLI' 
wu2wtnlj,n11 L[liwuw4wf1mraJmlll.Jb'fll1 (Lt'lnzn. qwqt:ifl lL q.ntnf12111.JI:ip, 
Et:inumraJmu U. WJtl.l) gwl.Jw4n LL unwug htinwgllwl.J hwllwfl Ol)l'l 
WlJhpwdb2U1 j2WUW4nLraJWUQ: l.ljl.Jmhb"U1til, OI)WL/1ntuw1.Jw4nqaJWU 
hwzlj,wnljuwl.J ctwll'wl.Jw4, 01111 wuhnwdt:izU1 ewuw41J Qlil'lml.Jtitntt 
"f1Ujtiu OIIWLI'I'\11!11 WI1U1W'lJ1"11W4wumraJnLlJ, Lnbllb'4wq.!letif'll19 
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QUU1!li.lnuJ t hWUWl4LUU1WU/1JLUl.J OflWUI"\~t (hwi.lbtt.lwb 6. ): btl.JbtnlJ. 
hwzlJ.Wil~WJ~U U1i.lJWtlJb!l~9' nnnzi.lmLf t ttb~U111W~WU 2W!10Ptt'l 
hqn!lnLta'JnLUQ lL QUU1!llJ.nLli hWUW~WU1WUI"uWU ttb~U1flW2W!1dj1t: 
l.luhnwctbzLnmraJwll lllil4emu hwzLtwnl!Llmlf bu uwLL oifwLnwr 
!1Jnl1n4_wljutnt'll4W!1WUb'U1['lb!10.: 

lul1Wlf111 3.1.1. ~tnrawt.rnl"up uljqp.mlf 2000Lf3 bwt.lwt ml.Jbgnli, 
W!1U1W'l!1WljWU zt:;ugp OflO. ht:iU1wqnU1btt'lU, hWJU1UWp.bl'lll.liL t, nn 
O'lnLLf p.bl!qntt'll4W!1nL1JwljnltaJmllo. 0.5 q./Lf3 t: <Pnflowrljuwl.J wLfp.nrw 
QUtaW9Et'l ctwlfwl.Jw~ utrll11l[n11 Oflp Uti£ p.tuqnt tr U~WU13Llt't, t'lulj . 
zbtret19 hl:inwgl[n'l O'l/1 Lfl:i£ p.blrqnl(l ~wnml.Jwlj4,bt t 0.5 q./tl: nnnzbt 
hbrrawLtml"u/1 ourawgenLtl (7dwu) wufwtn4,wo p.tuc;,ntr q.ntnnzt1l.lbrrj1 
o.uflhwllnL['l l!ztmo., b,ab O'lwlf!ntuL!-ll.lwljmraJwll p.wqtiw~wtnt1~mraJwu 
q.n11bwljj'lg(!' k=3-h: 

Lm.bnul: Cbuemu wll£wtn4,wo q.wqbnt1 ewuw~n nnnzL[mll t 
hb'LnbLJWL p.wuw6bLnl[' 

G "'V1 (x 2 :_x 1 )+Q 2 (x~_~n+xu)·t 
X t 

nnLnl:ill' v,-zl:iuer owtl.wtl.J t, u3 

02"1.1 oflwl.f1n/1JwuwljmraJwlJ bw4_wtlr t, tl3/d 
Q2=K·V1=3·2000=6000 tftd 

x, l:iL X2-0 zbuen Olft1 Llb£ q.wql:i['lj'l q.ntnnzt'llrbrt'l uljqpl.lwljwl! bL 
i.ll:if1£UWljW1J l4WflnLUWljmraJmlJ1Jbp1J l:ilJ' 

X1=0.5 q/1i, X2=1.5 qlli 
Xu tAL xhbn"D l.Jb!ltl'llin'l tiL htnwg4.nl1 OflnLU q.wql:int'l ljwu 

q.n tnnzt'ltrbnt1 l4Wf1 nLl.lw4 nLtaJ nLtrll tnu lil.J' 
X11=0, Xhtn=2 q/af 

t-l.J LtJnnownljtiwl.J tnlLn'lmraJmtru t, t=?dwti: 
St:illWflfll:itmt hwlfwl4WU1wutuwl.l wndbf!lll:ino. p.wuw6t:iLt'l tii:if 

ljuLnwuwe pbuqntr q.wqunr ewuwl!n ljq.-ntl.' 

G == 2000(1,5-0,5)+ 6000-(0,5 -01:2 = BOOOq/ d ~ l3I!q/d" 
X 7 

tullq~p 3.1.2. Liwul.l2-53212 tlwljupzr p.tmuwtnwrt1 l.ll:inl!Llwll 
hwuwr oq.Lnwq.nrbtl.mlf t q.muwt.tnn tlfwtwJt1li twe: t.Jbr4nli.IQ 
ljwtnwnL[mti t 1JbnljwltJnzligrt1tnl[: CuU1 Lnb'l"ul.lj'lljwljwlJ Ln!J.Jwtl.llirt'l. 
l.Jb'(lljw~wtntlwl.J t:il.Jtawljw LfwljbnbuQ ljwqtlnu.I t 100 1.P: nnnzl:it 
l.lbr411wu q.nnontrrawgml1 wl.I£WU1L{wo gl.lfln'ltmortn ewuw4n: 

Lmbnul. ul:ifl~WUJnqab'rmt tai12L{WO Llwljbf1lLnLJtat19 Wli2WU1l.J.nrt 
q.ntnnzj'll.lb'fl~ llj1£t1U dLUUWJ!lll ewl.lwlfn nnnzl{nuJ t hbLnlLJWL 
pwllwola.nL[. 

A·m·S 
g= ,q/d 

100. t 
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Uibf'l' A-li hl:i'lnL~ E~Lfh4Wtnlll:if'lt1 O'wl"uulJ t q./112
, nrn nnn2lJ.mli t 

nr Uii.ltitml hwl.J.t'L4.Wb 1-j'lg, A=180 q/l12
, m-n hbf'lm4 Ehllt1ljWU1lJbflnLU 

0~rJ.nl1 tmbt'lt.lltrn l4Wf1m'LiwlJmraJnLlJ1J t, nrnue wllfWtnl{mu l:iu 
~trljwl!Jmrat'l tnnwllwtm fll:ill..lEnLLI' %-nl{: unLJll wrumuw~ng QUU1flnLI1 
tiDe. m=75%, S-12 qntnrzj1wgl1wll uwljtinl.LmJ~u t. S=100 112

, t-l.J 
qnLnrznwguwl.J LnLLnrtmraJmlilJ t, ctwLI, t=1ctwu: 

=l,t;lllbLWP,Wfl, 

g "".!...80
. 
75 ~ 00 

= 13500q/ d" = l3,5qq! d" 
100·1 

kJ'llll~P 3.1.3. '"'l.lt EWUW~nLtaJLULI'p. Olf t hWfl~Wl.J.nn ht:inwgl.JI:iL 
zwndriutrn t.rnn6wp4Liwu p.wctwuumuej'lg, nrUJt:iuqn co-p 
pw 11wrwmraJnLlJQ l4Whl.L.jwl.lt.lj1 uwllt1Lnwnw-hj1q.j1bl.lh~ unnuwutnntl. 
ranL)lLUllli'\Ull'l uwhllwl.Jl.ll:inml1: ~WJU1Uj1 t, n11 pwdw1JLfmueml1 
upwctwllwl.Jw4 L/lnnownljl{ml1 tl.J US2-80 lili'\W4li1nf1j1 4 2Wf1dj'lt,l.lt'!1, 
nrnug 4_wnbtl1el1 q.nLUW!1WJj11J dwliwjj'llr bwtuun' Q=60~q.. CO-p 
J2WUWI.jnLfOJnLUQ l.jwqlfnLI1 t WJflUWU QUflhLUlJm(l Wf1qwuj1eul:int1 0.1%, 
ru4 wnl!lwbuwl.J tun'lnl.J.w4h9 p.wdwl.ll1ml.le ul:irrawl.f1wl!gnrt C0-11 
j2WUW40 0.03% t: 

Lmbnul. <Pnr6wn4LiwlJ pwctwl.lllmu.erg Ll.l.Jwuwljwn q.wql:inh 
hbnwguwlJ hLUUWfl OJ'lj'l wlrhJ1Wdb2Ul ,ewlJWlj[! nnnzt.lmlf t htU1lLJWL 
p.wllw6lJ.nt.l' 

p 3 
L=--.u lrJ, 

PI -Pl 
nrlllbrf P-l.J Wf'lilWOl.J.WO q.wqbn!lg pwctwuuml.J,Q ut:inrawl{lwl.Jgwb CO
p ewuwljlJ t: UjlJ nrnzl{mlf t hbU1lLJWL pwuwOI:iLnl.J.' 

P=0·01·q·q1, ~qJd, 
nrlllb''l' Q-l.J 2Wf'ldl1tP l.J.wnl:itl1eh dwLlwJrtr bwj'l.Juu t ljq.-nl!. '1·240 
2Wf'ldhth hwuwn Q=15ljq./d, tnru zwrdl1tl1 hwuwn 4t!ll.Jj1' Q=60ljq./d, 

q-u q.nnow4t19 t, n['lo. gmJg t Lnwtt1u wrtnwbi.lwb q.wqtnll uti£ 
~LU!1mlrw4ttwb wbtuwbllt1 oeuj'lr'fj'l' CO-p p.wdpun' q=0.04-0.05, 

q,-(1 q.nrawljj'lg t, npn gnljg t U1WLPU Wf1U1Wbl.J.nrt q.wql:intl WJU 
P.Wdpl.JQ., np[! Or)UJLj'lnj'uwlJwljnl"\ Olfp hbU1 fOWLflWUgml1 t Lj'ln[l
OW[lljUWU 12wctwul1mue' q=0.01-0.05: Cl.Jflml.!bue q=0.04, q,=0.03: a,
o 1ljq 4_wntit/1el1 wJrLI'wll hwl1wr l4Whwu24,n11 O'lP ewuwlju t, 
0,=161.jq: UJULl![!unL[' 

P=60·16-0.04-0.03=0.288~q/d, 
P.-Q C0-11 tanLJWU1flOLP uwhi1WUWJI1l..i ewuwljl.J t OflnLU 

P, =o. 02q./LI3, 

P2-Q utrll'l.4.n'l OllnLtJ u.jW!1nLlJwlf4.wb C0-11 ewuwlju t, P2=0.01q/ll, 
Sb''lLU!fflbtmt wrctbeul:irQ' ljUU1Wllwl.le OflUJlfln!lJwl..iw~nLta'JWU 

hWlfW[l WUh(1WOG2lll 011j1 j;!WUW~Q' 
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L = 188 ""2880011
3 

I d 
0.02-0.01 

lul.lllf111 3.1.4. U'mp6WJ~U 2Wf"l!ll'ltl'l W2tlJWU'lWUSP dWUWUWLj, 
htruJI:iLn~ljnL!'QJWU ttJWf\!UiUWU UIWU'lOWnnLI, 2bliE t lJbfl(aWlt1Wllgnui 
0.2 q/41"1~ hwgwhwLnpL!wJtll.l Ul.lwgnprtllbph n~ ramuwl{nr 4ln211. nfl~lJ 
tuu.ml.l4,w0 t 2% Si02: 

Cl:il.leM htmwg4,nrt Ol'\11 ewuw~[l' L=0.5 li
3/4. t: nrmzbl lf\n2nL 

lt1WUU'lWQh p.WrtWf1['\nlj'ajni..UQ 2l:illemu: 
Lm.6nttt. nfln2l:i'lle wrLnwrtnwuwu uLnllnrt Si02·h ewuwl.m' 

gSiOl ;;::: O.l· 
2 "'0.004qhl: 

100 
OrtwlflntunLralwu hwuwn Ollh wuhrwctl:i2Ln ewuwl.m npnzl{mu t 

hl:iLnlLJWL p.wuwoum.r 
L =_!ia_-, 

P1 -Pz 

npLnl:ir\' Pw·U Wf'\LnWf)flWUWUnLU WUfWU'll{WO lf\n2nL gwlJw~l.J t 
P w=O. 2+0. 004=0. 204qlll. 

P
1
-Q W(1LnWf1!1Wlfwumu ¢n2nL lflwuLnwgll.ewuw~lJ t, 

P2·ll lfln2nL gwuwLjll t f1f1Uh O!lnLU, Q\HlnL'liLI,ntlf t, np WJU 
p.wgwL!wJmu t, wJunueu P2=0: 

UJU rtl:il.4EnLli' L = p w t npU'll::irtt'l9' P1 :: p w : 
Pt L 

Ltwu' P1 = ~ = o.408q/ u3 
: 

0.5 
~bU'llLWP,WJl Wf'ILnWfi.PWUWUp 1lf Or'J.nLU ljUIW(1nLlJWLjl{tJ 8uq. Si02·P 

lfln2tt: 
1ullrti1P 3.1.5. r-uww"ll Ultane t L~lll'l 2tlle Llmli1E q.nnOnl'l. ol')~ 

21:inuwull1f'l6wl.ln~ l:inp hwJ~nllll t, "~" 2t1uemu w1J2wLnl{nLI1 t, 
60000~2/ct fbf'lUnLtaJnLl.l: ~tmwgl{n'b Of1P 2l:irtuwul1L11WtlWllQ 20°C t, 
l'lu'-1 ht:inwg4,nl'l. ol')p.ewuwlm 10000\J td t: 

Lnt6nul. ULtblgnLl.!WJhll 2bf1limraJwl.l htmwguwu hwuwn ol')~ 
wuhrwctl:i2Ln gwuwLtn nrm2t.tmu 1::. hiJ.L11l:iLJWL p.wl.lw6ll..n4,' 

L ·- Qwq d/q 
-C·p·(tbbn-t,J' ' 

nnLnb!l' Q,,md! wlt,l:itgm~WJI'l'll 20flUnLfitJWU gwl.lw41.J tl OVJu=600004~/d, 
c-u ortn £l:inunLl.lw4mraJml.ll.l t, C=1~~/ljq.°C, 
p-l.l hl::inWQ:\"11 01\P tu ll1nL(itJnLIJlJ t ljq/u

3 
(QUUl[l4,nLu t hwLI,l:iLLI.WC 

2-pg): p=1.214q./ll 1 

tnbn"ll ht:mwg~nrt OflP £b[lUWUll1!'l6wl.JlJ t, thtil'l=20"C, 
trw·IJ. 1'\flU!'l 01'\l'l flJ[lUWULntlDWUUU t: 
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Ptinl{WO pwuwbb'LLI,flg nrmzoue f1!1Ut'l Of1fl (4wll 2lille lfnLU'lJ2 qnponrt 
onN 2opuww.np6wun' 

t - t Ow~ 60000 
liP - bhn - = 20- ;;: l5°C · 

C·p·L 1·1.21·10800 . 

ful11l~l1 3.1.6.: 1"'\JtUib"u lj¢ntu4.11 ztl.lgp Ofltl hwnwptnw4wll 
tun~W~nLfit).nL~Q, ~flll Ofl!'ll?l:i!1UWULI1)11Swl.l[! t1=15°C·pg pwn6nwg4nLI.I' 
t tr20 C·l'l· t1-1S C-p flOL.ljJ2nLU Oil~ hW('IWp.bf'IW4w1J tunl.Jwl{nLj'aJOI.UQ' 
(!)::::66%-11: 

Lm6nul. t1=15"C fl:ipuwullltn'Swl.JI'l fll:iL.llJ2nLLI' pwgwp6w4 
p..nuwl{nL~UJnLlliJ. ljwqumlf t' a1=q·p1 

nrUltrt' q-1.1 2f1WJI'll.J qnLnnznutpt'l .ewuwlj'll t, IJ.UUl hw4tt4,wo 4·1'1 
q=10.5q./4q., I 

j1gp-l.J OflP ttJUlnLjajnLlJlJ t 15oC-p flbl.4EnLU, npn24,mu t hwll,ttt.i.WO 2-

a1=10.5·1.226=12.9qJlf: 
SLlJWL 2truww.npowumul onp hwnwptnw4wu tunuwl{nLjaJnLll[! 

<p=66%·11. 1ll oqfl llb2l?I1WJI'llJ qntnn2111JI:iflt'l qwuqLI,won4tl'l1Jfl' 
12.9·0.66=6.51q.: 

20"C fbpuwuli1/'1Dwl.ln l'ltUlenuJ Otll'l p.wgwnow~ tunuwl{mraJmun 
4tt'll.ltJ' 

a2=14.4·1.205=17.352q.llf: 
UJrt£l:ipllwuU1tu'iw1JI1 ..... "'' ~ sl'""'"'n" .t .. .,,, tunl.Jwll,nLraJnLlJQ 4LI'llll'l' 

(j)l = -' - ·1 00 ;;: 49% 
17,352 

"UJUL4f1Um.(. 2tillg~ J:!O(lUWUU'l~l5wl.J(l 15°C-pg PWI"'OJ1WQ'llbtn4 lf~lltl:ii 
20 e-n. hwnwptnwljwl.J l1.mltwl{nL]aJnLl.JQ Ljl{lnenwuw 17%-nLI. 66%-pg 
hwuubtm1.49%-~: • o 

lubl'}~p 3.1.7: nnnzbL' plmew1J f'unl.lwll,mtaJMLll ~WUfWUll{~ 
Ljn~wl.lngmu, l:iral:i OFl~ fbnuwum~l'.iwl.lo 15°C-11g l12bQl{bt t 10°C-j1: 
15 C fl:inuwuLnp6wun rtl:iUIEnLu 4nl{w'llngt'l Otl~ hwnwp.t wljwu 
tunl.Jw4,mraJnLl.JQ 85%t: Ltn4,wl.Jngp fWl{ll:inu tilJ 60x24x4u3

: 
11 

.... fm6nul: 1soc 2bf1uwul!1j1owl.lj1 I')OUI£!"Lu oqn pwgwn6w4 
~'"'n~.~wl{mraJnLllQ hwLI,wuwn t' · 

a=q·p=10,5·1,226=12,86qJlf: 
h 1 ~ 0tlnU.f L4W(lnLUW~l{w0 211WJPU qnlnf1zj1utn~ ,ewl.lwlj[l q>=85% 
wnwp.bpwljwl.l tun'llwl{nLraJwiJ l')l:il.4.enLu tn~un' 

1 
12,86x0,85=10,94q.: 

tunu~~c 2tnuwulllp6wur fll:iUlemu ortl'l pwgwn6w4 tunuwl{mraJmun 

8t=7,5·1 ,247=9,35q.llf: 
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15°C-j1g Lfj'll.JfGL 10°C £bfiULUULilj16LUl.Jj1 h2tiglfwl.J flbU.U~nLLf, 
Jnlf1Wj2WU!Jnql 1 Lf3 Ofltl9 ljWU)?WUlL[j'l 1 0,94-9,35= 1 ,59q t'tJnllwi.J.m
JO'JnLU: 

SlbplfwuU1j1tSwl.Jj1 tll?bglfwl.J l.Jlfwl.J L.ljWJ Llwl.Jl.J tir;mll, WJrlL4tlUh 
!Wltltir ml.Jt;gnrt 4nt.lwllngmlf, 011119 WU£WU1t.J.wb runuwL[nLfitJWU 
[!UI').hwl.Jmp EWUWLI[! 4ttll.Jj1' 

60-24-4-1,59=9158,4q=9, 16~q: 
lvl.lq)lp 3.1.8: Vbebuwutiph [L[wgllwl.J pwdwlJL.fnL1.JJ2mll 

wl.J)?wUlt!mll bu 0,7q.lt.J.f14 l?flWJhli q.ntnnzl'lubr: ~wzL[wn4bL rab zbl1Eh9 
hlli.EW"ll Ofl L4bU1E t hbnwgl.Jbt, nr;L.ljbuqj'l hwr;wp.bpw4wl.J 
tunuwL[mraJnLliQ L4Wht.4wl.Jt!h <pu=60%, tirab Lfwl1lmgt.J.n'1 orth 
!'Unl.JwL[mraJnLlJQ CJin=50%, LfwlllmgL[n'1 tiL hbnwgt.J.nl'l. Ollh 
)?bflUWULnjlawl.Jl.Jb(lQ' tn= 15°C, th~,;o=24°C: 

Lmtmul: S'!JlWJhl.J qntnrznutirh hbmugllwu hwllwr orth 
wl.JhrwctbzLn EWl.JWll[! npnzi.J.nuJ t htiLnb'lJWL p.wl.JwobLnL[' 

L= G 

pu( cp~~~~- _!iiri'')' 
nflLnbll.' G-p.wctw1Jllml.Jj2nt.Lf WU)?WLnt.J.wb l?liWJj'llJ q.n[nflzpllbf'lp J2W· 

1.Jw4l.J t, q./4.f14; 
qlJ-Q zti1Jj2p UO(lUnLLf 2flWjjllJ q.ntnnzj'lubnp WrlWlJ.btWQ.nql.J 

huwnwt.J.nfl EWllw4ll t; 
th~.;n=24°C )?bflllWuU1jl!Sw1Jp rtbL4EnLLf (hwl!btL[wb 4) qlJ=19,5 

q/ljq; 
qn·Q rtflup ortll l?JlWJhll qntnrzllllbflj'l wnwL[b[wqnLJll huwrw!.J.np 

Ewllw4l.J t: tr.;;24°C l)bL4EnLll (hwL[btLlwb 4) qu=10,5 q/4q: 
UJUL4hunL[, hbnwgL[n11. Orth EWliW4t:! 4Lhllj1' 

L = 
0

•
7 

· 
3600 

= 390,7u 3 1 a: 
122·(60·19,5- 50·102~) 
' 100 100 

h.Jtlq)lp 3.1.9: tJnrmqLlwl.J LUflhbuLnwl.mg/1 tLlwgllwl.J p.wdwl.J· 
Lfmuemu ll'bEbl.JwLlwubpj'l tL[wgliwl.J hwuwr Lnb11.W'1f1Llwb t bp4m 
L[wl.Jl.Jwubr: l...oflwl.Jgjlg JnLflU.JEWUfJnLJlQ ctwll'nLLl qntnJlzpwgl.Jmll t 
204q £mr: Cbl.JEtl l?brllwuLnj'l!Swun' +22oc t: '1-ruh orth 
2tiruwultlj16wuo. +15oc t: Ol').j'l tttnl.Jwl{mraJmllQ twlf1btm dwlfwl.Jw4 
Ll!Wfiql{bt t, nr <pu=75%, j1U4 <J>n=40%: fi'JwhwlJ)?Llmll t nnnzbL 
OrtWlil'l.hi/1 WflU1WI').fln11.W4Wl.JnLJOJnLUQ WL[b[gnL4WJj1U tun1JWL[nLJ3JnL1.JQ 
htmwgl.Jtitm hwuwr: 

Lntbnul: OrtWU'l.~t~ WflU1WI').['lnll.w4wl.JmraJmU[! nrnzb'llE htiUlb'LJWt 
pwl.JwGbLnL[' 

114 

Ol1r tuLnmtaJmllo' 

=~= 353 
=120 u3 

· 
p 273+t 273+22 , qq! . 

Sb"!1Wil!iGLnL[ hWUWl4WlllWUtuwu W('ldb'El.Jbfl[l, 4Ulllwl.JwllE' 
L = 20000 _ 20581i3 . 

I 2 ·(7~: 16,4 _ ~~-· ~-~-~)- I d. 
, 100 100 

lu1JJ})111 3.1.10: '-tWfaUWU2W4Lfwl.J Wl1lllWI'}flWUWUnllJ lllG'lW4WJl{Wb 
t urwulfwl.J 4 l{w\Jl.Jwllb('l' JnL('lWEWUlJnLflh llw4bflbUQ 2,25Lf2: '-tw,a~ 
fb"('lUWULilhiSWU[l 70oC t, Wfi U1Wfl(1Wllwuh Oflj'l l?brtliWuLnh!Swl.JQ 18°C 
t, ol'}wl.j'lnt'tJ !.J.nl'l OI'}P fbi1L1WUU1p6wuo. 12oc t: 4.wl.Juwl.JI:inr t.Iw~l:ifll:iUJ'l 
l[rw 011/l zwrduwl.J wnwq.mraJnLlJQ 0,25lii!.J.fl4 t: UrtlllWI'}('lWLiwumt.I 
wzt'lJWLnnLU b'l.J 15 pwul[n('l, W2t'tJWlllWU2Q OWUfl t: nnn2b'L OI'}P WJU 
ewuw4n. nrl.J wl.Jh(1Wdb2U1 t Ul'l.bl zbl.JE WI1U1WI)f"IWUWUP 
wl[l:il9m4WJpll tunuwl{mraJmun ht:mwgllbLm hwLiwp, l:i,al:i 
WfiU1WI').(1WUWUj1 hW(1Wj:ll:iflW4Wl.J 11JnlJWL[nLIQJnLUQ <pu=85% t, tlU4 
ll'l4nl1. ortlll.Jo' cpn=43%: 

Lm6nul: UL[ti[gm4wJJ'lll !'lmuwl{mraJwl.l htmwguwl.J hwLiwn 
WUhfiWdbzlll Ofl~ gwl.JW4Q' 

L = G u3 /ct 

p{ ~i .. iij!- - cp~ ~:1 r 
nrUlbl'l.' G-l.J pnlOfl WflPJ nLplJI:ipJ'lg LUU2Wllll{WO tunlJwl[nLfa'JWU gwlJLU4ll 

t; 
Pu·u ht:mwgl[nfl Oflh t"ulllnLJO'JnLlll.J t' 

= 
353 

""1 213'·q!u3 
Pu 273 +18 ' ':1 

Qu·O. hl:inwg4n11 Ol'}mlf tunuwl{mraJw\.1 l4Wrtmllw4mtaJmlJl.J t, [!ULn 
hwL[tit4wb 4-J'l' Qu=12,96q/4q: 

qn·D. l.JI:ipLirtL[nf1 OflJ'l tunuwl{nLtaJWll l4WflnLllw4nLtaJmlll.J t, 12°C-J'l 
lltl.l!emLI' ql'\=9q./4q.: 

II '-l.wl.Jl.JwubnJ'l p.wg Lfw4l:ifll:iU~g WU2Wllll[WO tunuwl[mtQJnLUQ nnnz
"'.nLLI t hbllll:iLJWL pwl.Jw61:iLnl{' 

GUl =S·n·(a+0,017·V}·(P2 -P1} qq/d 
Ofilrlbrf a-l.J 2fl.2Wl4WU1J'l Uj'l£WL[WJI1P qrwL[j'llllWQJ'lnlJ 2W('ldUWU 

q.nnbnlll.J t, [l.Ulll hwl{btLJ.wb 3-~ UlL[)Wtlll:inJ'l. brp 4wraJ'l 
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fbflUWULn~OWUIJ. hUJ~WUUJfl t 70°C-~. ~U~ Wf1LnWilflWUUJU~ 
fbflliWuLnrtiwun18°C t, WJU hwlJ.wuwr t0,041-~, 

P2"[! ll.Wl.JUW)nLU hbrtm~~ E:bf1UWULn~6wl.Jn Wqr)bgnLj'O)WU LnUJLj Oil(! 
hwql:igl.Jnrt 21'\WJ~l.J qntnn2~Ubf1~ Lfwul.Jw~h 61.J2ml.flJ t: Culll 
hwll.t:iLlJ.wO' 4-r, tnp tw=70°C, P2=233,093 Lfuul.Jil.u.p. 

P1"[! Oil~ Lft"2 rrwJrl..l qntnf12tll.Jbf1h Lfwul.Jw~r 61..t2ml.flJ t, 
P1=15,56Lfl.ful.Jil. u.p.: 

Sl:if1Wilf1b'l.Jg Wfldbgl.Jbf1Q pwl.Jw6bLh lib'£. 
GUI=2,54·4·(0,041 +0,0 17 ·0,25)(233,093-15,56)=88,594q./d 

U21'uwLnwl.Jeh u.umgtwmu uwnll4w1.Jg uwnLfl.Jhg wlJ2wLn4_wo 
l'unl.Jwl{nLtQ'JWU j2wl.JW4Q nnn2l{mu t htn.ntiLJWL pwl.Jw6tiLn4_' 

G~=n1·W q./ct 
nf1U1Gf1' n,-l.J W21'uUJLnnrtlJb"fltJ tahl{lJ t: 

W-1.1 Lftill dwl.flJ.w nurawgemu Lfti4 Lfwnllmg wl.l2wLn4_wo 
l'unllw~mraJwlJ ewl.Jw41.J t: Owl.Jn W21'uWLnWUE~ lll:il.l.lenu.I, bflp. 
WflLnWr)flWUWUh fl:if1UWULntJtiwl.J!} 20°C t' W=200q/d: 
UjULnb"f1h9' 

G~:=15·200=3000 q./c:t=:Jl{q./ct: 
UpLnWil('lWLfwunuJ uJlJfWLn~wo Ql.JflhLUlJnL('l l'unl.Jw~mraJml.JQ 4Lhllh' 

G=GUI+Gc=88, 59+3=91, 59l{q./ct: 

L = 
91590 

l':j tOS64u3 JU: 

1 213 . (.s.s. 12,96 _ 43 . 9) 
• 100 100 

tul.lll~ll 3.1.11: Llmlwl.Jngrg wl!bLgm~LUJhll l'unl.Jw~mraJmlJQ . 
hl:inwgl.Jbtm hwl.fwp QULn11t"t wl.Jhpwdb2Ln OllWLfrthf Yn~wlJngmLl 4wl.J 
4wral.JwLnm 4m.ttn, nrnl.Jghg 80 4mf 300-w~wl.J ~q qwl.Jqlj_wO'nlJ., 40 
4mf 400-wllwl.J 4q, 40 4nll.' 600-w~wl.l 4q qwuqt.twon~: Yn~wl.Jngh 
Ub!1Uh fbpl.fWULnhtiLUlJQ +10°C t, W!1LnWEhl.JQ' -5°C: 

Lmtmul: CuLn hwlJ.I:it~wo 5-h. qLnl.Jnu.r tue wl.Jwuml.Jutinh9 
wl.J£wLn~wo 2f1WJhlJ qnL"f'l2hl.lb'flh ewl.Jw4n: 3004q. qwl.lql{wom{ 
4m.tl:if1h9 1 dwuml.f wl.JfLULnl{ml.f t 0,307x80=24,564q. t"unl.JwLtmraJml.l, 
4004q qwl.JqlJ.wb ml.ll:ign'1h9' 0,367x40=14,684q., 600 4q-hg 
0,431x40=17,24 4q/d, WJuruel.J ~m·q=56,4B4q.ld: 
Yn~wl.JngmLl hwpwpl:inw4wl.J l'unl.Jwl{mraJml.IQ 85%-hg .iUjl:iLnE t 
qbnwqwugr: UnLnweru Oflh l'unl.Jwl!mraJml.Ju nullml.ltue 40%: 

~wLlbLLl.wo 4-hg q.Lnl.Jbue +10oc t:a -5°C-hl.J hwLlwUjwLnwu]'uwl.Jnrt 
211WJhlJ qntnf12hlJbf1h wnwl{l:itwq.mjl.J l.4wrml.lw4mraJmlJQ ta 
U1brtLUilflblJE hbQ bLJ wt p.wl.J w6bLh lib f. 
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"m·q 5648 3 
L"' ----~~--- = -· ----·- ""8423u I d: 

(
q>li_ ·q{j- q>~ ·q!JJ 1,256·(85·7,5 -~~·~,6) 

Pn 100 100 100 100 

UU1UJgL.lwb WflcTI:ig[! QUI)nLl.Jt{ml.f t "f11..4l:iU Or)WU!\t"lih Wf'ILnWr)fln
w4wunL[Cl")nLU l::iL hwlJ.bt4.wb 6-hg IJ.Utn!"ll.lml.f hwliWLI.lWLnwut"uwu 

~r).UJU!lhf C.lJLn!1t{nLLf t rahl.[ 4 OflLUUf'lhi, nnt-1
3 

Lnl:it'LJl.lh4W4W1J pl.JnLjOW· 
Clnf1\.J t' UJf1li1Wttl1nrtw4wlJmraJml.ln L=9000Lf Ia, t5uzmun H=1, 1 Vl'l'\w, 

=0,5, L4V1l!1Lfwu hwt5wl'uw4wl.JnLtaJml.lQ n=1500rml4·
1

: 

n =lw2Ltwr4bL OflWlirtrth p.wubgLlwu hwuwn ttl:i4Lnf1W2WI1dh~~ 
hqnrmraJmun b"L hwl.fb"liwLntt WrtJmuw~mu p.tinl{wo~ hl:iLn' 

L·II·P 
Nt=------, 

3600 ·102 · T] 011 

nf1Lllti'1' ~-l.J hqnpmraJwl.J UjW2LU!1h q.nn6'w4t"lgll t, ~=1, 1: 
N = 9000 ·1,1·1,1·100 = 5 93 1J.tlm 

r. 3600 ·102 · 0,5 ' ' 

t:JtlJI:itm~ uLnwgl.[wo Wf1f1Jmueng. ~wpnrt bue ~lJLnfll:it A-52-4 
tll:i4Lni1LU2LUf'ld~,i, nrh Nt=7 ,0 4 ll.Ln, n= 1440 f1nll.jl:i. , qwl.lq.LlwOQ' 
M=914q.: 

lullll~P 3.1.12: nrn2tt wl.Jll.wflnrtl:if1h Lll:inwunrnqllwl.J p.wdwl.l
Lfml.let"l nl:iLnhl.JwgLlwu (~mt4wl.Jt"lqwgLlwu) WU!LU!1WLnh9 wr.Lnwflw· 
flULUU l.Jb'!l fOWtDWUg wO 2bf'lUnLtQ'J wl.l f!LUUW4mta)nLU Q tiL WU!Wf'lWU1h 
wf'l lllweru U!LULnt"l 2l::if'l LfwuLn~lSwutr tJLw4 blllwJ ru LnllJ WLl.Jtru t;u' 
4wrauwJr L4LULnh hwulllmtaJmun o1=10LILI, 4wrauwJh lWtDI::if"ll.l bu' 
ul:irenu Lnrwuwq.ron' o=aoouu, l::in4wrmLraJmun' e=12DOuu, 4wrauwJr 
2Wll.lt"l40. Lll"rtU!WLnh9 t, ru4 hwULnnL(aJnLUQ 82=1Lfl.f, Lll::i4nLUWQnLUQ 
wqp.l:iUUih9 t' hWULnnLtQ'J nLU[l' 83=401111: YWjOUWJtl lib£ 2flh £Cf1 ULUU· 
li1t"lt5wl.Jo_ t1= 143°C: YLUj'OULUJh bL 2WLI.jtl4~ U!WLnt"llh fC!111LUhWrtnl1'l· 
w4w'umraJwl.J q.nnow4t"lgl.Jtrn' lc,=lc2 wqpl:iuLnLUJhll Lfl::i4muwgmliQ' 

A3 = 0,8 -· !! . .g __ 4WtQ'UWJh lJI:if'lUh GL !l!1Uh UjLULnl:ipt"l 2l:i(111WhWil.n!11lW· 
u2d"OC 

4wumraJwl.J q.nr6'w4j'lgl.Jbf1Q' 
a1=JO tL a2=62,5 45Zfll2ctoC: 

Lm.()m.tf: nrmztue pwqlfw2l:if1Ln l4WLn ml.JI:ignr). ~Wj'OULUJh 
2b'nLiwhwrtnf1f1W4wl.lmraJwl.J q.np6'w4h9Q hl:iLnb'LJWL p.wl.Jw61:iLnlj_. 

1 1 
K = -----------~ "' == 6 65 

I o1 82 o3 I 1 0,01 0,001 0,04 l ' + + + + -- + + .: + . - + 
at "- 1 A.2 A. 3 a 2 30 45 45 0,8 62,5 
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~wrauwj~ 11i liwljb!'1t7LnLJfa~9 WU2WL11llWO 2t7!'1UnLfaJWU ewuwljn 
~wqumu t' 

q=K(t~.o-tn)=6,65(143-20)=81844 wtfli2ctoC=3411ljSl:/u2ct: 
Sl:t:inumraJml.J wn6wl!nl'l l!wrauwJn uwl!tint:iLnLJran nrn2llmli t hb'l11b'LJ~ 
pwl.J wobL mf 

1t·Dz 
F=1t·D ·L+2--

wp 4 ' 

Dwp=D~.~+2(o1+o2+o3)=0,8+2(0,01 +0,00 1+0,04)=0,902Ll: 
l.I.JULLI~Umf 

F = 3,14 · 0,902 -l,l + 2. 
3 •14(0~902)

2 

= 4,676Uz 

pwctwut.fmue ul:iprawlflwugwo 21:irumraJwu Ewllw4n Lunun' 
Q=q·F=3411·4,676=15950 ~~/d: 

liW(aUWJtl 2WLLI~~~ Wl'll11WJ2~U liW41:iptJLnLJ(ah Llw4t7nl:iul 
21:inuwul11t'lllwun hwl[wuwn 4LI'll.JI'l. 

1 1 
t = twp + q ·-= 20 + 3411·- = 75°C : 

a 2 62,5 

lvlllll111 3.1.13: C!:iuenui l111:illw4WJ L[wo l11WJ2wgl.ml'l L[wnwnwll 
4wlf!W11tlth Lfw41:iptwQ S=1 ,2x0,8Lf2, nnn hwul11nLtaJml.ln o=O, 12u: uru 
l.IJmran 21:inuwhwllnfll'lW4wlmLtaJWll qnnow41'l9t!' A=3,24Sl:/L12 ctwu 
l[w11WflWUtl 1JI:i!'1Uh qwq!:ipl'l 2bflUWUL11hllW\Jn' t~.o=1000°C, Wfll11WI'l11U 
Lfwun 21:inuwul11htiwuu' tn=2ooc. 4wlflwrnth ul:inenu l:iL Wfll11WE~ 
Lfw41:inl:iuul:iph 21:inuwlflntuw'llw4Llwu qnpow~nglJI:ifl[!, hwllwLl.lwlllwl 
tuwuwpwfl' a1=4804Sl:/l12·d·°C tiL a2=804 Sl:/l12·ct·°C b'l.J: 

npn21:iL lf!w4t.l,wo 4Wlf!WI'lh!tl9 2!:il.Je lil11l.Jn11 21:inLfmtaJW 
EWUW4nLf3JnLU[!, tll.JtUjl:iU lJW!:iL 4Wlf!WI1tl!h l.JI:if'IRI'll.J tiL WI1L11WE~ 
Llw4l:ifll:iLmJraul:inl'l 21:inuwul11nllwulJI:ifl[! t1 l:iL t2: 

Uwht.fwl.l!:iL nutewlml[ t L!lllwl.JqwL!nr, b'ral:i Llwlll'l[! 6t:inenL! 11-l'lLLii 
4wlflwnhtnl.J: 

Lm6nul: liwlflwrhth hwuwp 2l:iflllwlflntuwuguwl.J qnnow4n~ 
npn2L[mu t hl:il11l:iLJWL pwl.Jw61:iLmf 

1 1 
K= 1 o 1 = 1 0,12 1 =19,2l.J.Q/uz.doc: 

-- + -- + -- ___ ., + ......... + ·-· 
a 1 A. a 2 480 3,2 80 

liwlflwnnth 1l12 l1w4l:if'll:iung .2lii1LfWJI'll.l 4npmul11(! hwL!wuwp t' 
q=K·(~·t.J=19,2(1000·20)=18816 ~~ILI2-d-°C: 

~Wlf!Wfll'ltl'l' S=1,2x0,8=0,96~ uwljl:irl:iun 11-l:il.l.lemt.f ,21:ii'IUWJt 
4nnnLul11n hwt.l,wuwr 4LI'll.JI'l' 

Q=q-5=18816-0,96=18063 lf!\1/d: 
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swewg1.mll. Lj_wnwrwur 4w41wnhth ub'nEf'll.J tiL W[lLnWEhl.J 
wl.I1b[1~ 2Gf1UWUl.I1pt5wl.Jl.JbflD nrn2LJ.mli b'l.J hl:iLnhLJLLil pwl.Jw6b'tl:i[lnlj_' 

L.LI (fu=adt11·t1) l:iL qn=a2·(t2·lw11): 

u
1
ul.I1t 11r 9 ubreru uwybflblmJrar 2bruwutnp6wun ~Lrun' 

t 1 "'1000-
188

}
6 

"'960°C: 
4'80 

U[1LI1WE~L uw~bf'lbLnLJfaP 2bf1UWULnrowl.Jn' 

t = 20 t 
1881 ~ = 255°C: 2 80 

~Wl~Wf'l~P9 b[1bLnLU t, np 4WL/1Wfltlttl W(1LnWEtllJ liwljl:if'lbLnLJfUtl 

2bf1UWULI1t16WUQ pw[1tJ[1 t, hl:iLnbLWPWf'l tt4W2Ln1.4WU4,LUO bl:inenL! 
~t.lltbLPU Lilt"11tl ~mul:il.Jw wJrll.wbe: 

rullll~fl 3.1.14: U.l.Jwu1.Jwl.Liwhw4w1J zbueu ml.Jh H=4u pwpbpm-
raJwllp. Lilbll.w4wJ4.wb 8 011-Whbnwgt.fwl.J n.ml'ln4.w~l.Jbf1, nf1nl.Je ml.JI:il.J 
axb=1 ,2x0,6u2 yLI1flllwoe: lvnll.m.tw~ul:inl'l 4w41wf'lrtllbf'll'l oqumraJwt.fp 
huwpwlj_np t urwug ymn4.woer Lfw~l:inbun 4wf1qw4,npb'r ~wz4,wp41:il 
tunl1mtw41Jbnl'l wllgmliwJplJ ljLnp4.wbeubrl'l Lfw4l:if1bul.JI:ip[l, npLl.lb'uqp 
LUL4whn4.~r L=3u3/ll.fl4 OflP hbnwgmun: ~t:onwgllnl'l Olll'l 
2bfli]WULI1POWUQ' th~n=16°C, nu4 l.Jbf1Uil.lJ.nll 011-1'! 2l:iflULUULntlOWUQ' 
tubn=10°C: h.mf1n4.w41.Jt:opmu 011-tl ~n[luLnl'l qnpow41'!9n QUI'lml.Jt.l,wo t 
p=0,6: 

lm6nu/: 0!1WU9f!Ubfltl 4Ln['I4,W0Eh qnLlJLU(1LUJtlll LfW4!:iflbUQ 
npnz4.mll t hbLnbLJWl pwuwab'Lml.' 

"r. =~ L.' ~-t·Y, 

nrLnt::il)' V-ll OllLUht:onwgtlwlJ tunll.n4.w41.JI:irm4 011-P 2W[lctliw1J 
W[lLUqnL[UJnLUU t, 11/4. 

V = ~ ll(pfitp - Pbt.n ~ 
V- Putp 

n11nzbue ubrt.IrtLJ.n'll:iL wf1l11Wli'14.nll. 011-l'l tul11mraJmlJul:inn' 
353 3 353 3. 

p61,P =·2.''7J+lO =1,247l{q/u, Pht.n = 273 + 16 =t,2254q/1I . 

U)UlJ..II'!Un~ 011-Wl.Jgel.JI:i[ln~ 011-l'l zwnctuwl.J W(1U1QnL(ajnLUQ4ll'lllr' 

v = 12. 9,~1· 4 -(1,~47 -1,2~~- = 118u1 tl v 1,247 , ' 

fiu4 tunf1n4.w4lll:inl'l qmuwnwJnu Llw41:i!1!:iu[! l!tl'll.JI'l' 

"r. = 3 
= 4 24u

2 
: £...- I 0,6•1,18 > 
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ewup 11f1 nt.\Jb"U£1 8 hWLn tuni'J.nt.J.w4, Wll.jW lfb-4 tuni'J.nt.J.Wlj~ 
wligmliWj~li ljLnflL!W0£1[! 4LPllh' 

rl = .L ri = 4,24 = o s3u2 . 
8 8 ' ' 

Lnl14 pwgL!wbeml l'1.1ni'J.nltW411 4Lnf1L[wbgp uwljti[lOUQ lnl'llJI'l' 
ax b=1,2 x 0,6=0,721l, "'u'• 0

•
53 

= o 73: 
I' 'I 0,72 ' 

1t:il11GLWpW[1ll.jWhWlJ24111'J. Ol'lWLflntuwliw~nqajnLU l.jWLnWf1Gli1L hUH!W[l 
wlihflwd'tizLn t tuni'J.ml.wljlitiflp 4Lnf14WOEQ 27%-n4 Lflw4l:it: 

lullll~f1 3.1.15: n[lnzt:it 2Uf1UWjplJ W[ll11W'lf1LUUWU!1 wt['lwgpnlJ 
Ol'lWl.JgglJI::i[lp limn Of'lp ISl.Jznli.J'Q tiL Of'lp 2Wf1d'UWU WflWqnLf'a'JnLUQ 
l{l:iflplt b'L llbflgpl.J Oflwl.JgglJI:i['1mli:Sf1Ltwb l:il.J' wnwul11Wl'l.P LfnLn Ol'lP 
2b'f1liWul0!11Swttn tll=3ooc, Wflli1W£!11li ol'lttllo.' t11=8°C: "-tb'nttu bL llbfletl'IJ 
Ofl.WUQJ;!UU11P l:il14f1WfWLPW4wll wnwllg£Ubflp Lf!12l:il l:i'l.Wb 
hl:inwlj,nflnLtaJnLU[!' h=6u: Ob'qne qnll1m hbnwLtnpnqajnLlJ(! utnel'l'IJ 
O'lwllggp l:in4rwtwltlw4wll wnwugel'lg' hll=2,5u: 

H,=h.,(p.-p~) 

t.~.3.1 

Lm~nul: Cbuer utnul'l tiL I'J.f1UP O'lP 2b'ruJwull1piSwllllb'flp 
lllW("'pl:i['lnLf'a'JWU hl:iLnbLWU£nt.J. lj,b'ppli tiL ltl:ij'lgpli Ol'lWligglll:ipp LfnlO 
ull11:i'l.bt.lmli t ol'lf'Lnwnpl:ir) tull1mraJnLll tiL ouzuwll LnWflPI:inmraJmll: 
0'1111Sllznurn nf1nzlj,mu t hbLnl:iLJWl p.wttw6bLml' 

H=h·(p11·P~~): 
nflnztue zttter 'lflup l:iL ul:inul'l o'll'l tuLnmraJmliul:ino.' 

Pq = 
27

3

3

53 

8 
= 1,33qq!ll3 bt p6 = 353 

= I,t6qq!·u3 

- 273+30 
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H=6-(1,33·1, 16)=10,2 'l'lw: 
vbf'IEt'lll of1wligen4. wugl.Jni'J. o1111 zwfld'liwl.J wnwqmraJmllo. 

npnzt.l,nLl.I t hbLnbLJWL pwl.JwMan...-:.4,~' ---r--~ 
/2·g·ba(PrJ -Pa) _ 2·9,81·2,5- 1,33-1,16 

V
6

=,i - =2,5u/t\: 
V Pq 1,33 

...tb['IPlJ Ollwugeml w'Ligl.Jnrt O'lP2Wfld'liwl.J WflWQnLtaJnLUQ 4LI'l'LI!1' 

V _ /2·g·b!J.(PIJ -Pa) = 2·9,81- 6-2,5 · 1,33-1,16 .:J,l7u/l{: 
4 - ~ Pu 1,16 

lu1Jil~f1 3.1.16: unrnquw'LI qn[lOWf'lWUP £l:if'1UWJPU LU[lLnWI'lf'lW
uUJUnLIJ wll,IJLQnL4WJpl.J 2Uf'1UnL(aJWU gw'Liw~n' Ow~=2LfL'LI ~!:X/ct t: 
uunwuo., 'lnul'l OflP 2l:if'1liWULnp!Swuo.' t,.=28°C t: ~wlllwljpg Ll'tllJtt: 
wplllUJLfll.liwll 011WU9EP l.jbliLnflnlllJ m'LII:igwb hbnwqn['lnL(aJnL'lJQ 
H=10Lf: nnnzbL OI'J.Wltlntuwl.Jw~uwu bwl[wL(!: 

Lm6nul: U['lli1Wilf1WUWUP wztuwll1wllgwJ11ll qnLnnL 
2I:Jf1utUutntliSWlJQ l'll"IUP 01111 2Uf1UWUll1p!Swllpg 3o.soC-pg wl[l:iL ilJ..IULnE t 
ltJllp: LlJ'l4Wll.jWl.jgmraJWUP W2j\1Wli1WUEWJPU qnll1nL 20f1UWULnp6WUQ 
4Lhlll1 I 

twQ= tn+3oC=28+3=31°C: 
Cbugpg htnwgt.lnrt or).p 2tnuwuLnpfiwun' 

~~~~~= tu,Q+K(H·2), 
nf1U1l:irf K-lJ [!Ulll 21:illgp pWf'IOflnlf'a'JWU' 2bf1UWUU'lp6wup wt.lbLWQUWU 

qnnbw4pgll t, WJUPUE'LI fl:if'IUWULnjlOWUWjplJ q!1WI'J.jlblJU11J t 
(lllWE Wf'1LnW'l['IWUWUl:i['lp hWUW(l Wj'LI hWl[WULU['l t 1-1,5) 
QUI'lntllt.lmli t K=1: 

H-Q wztuwLnWU£!WJPU qnll1nL pw("'6f'lnLtaJnLUU t: (c)ll,wjpll 
W['ld'l:iglJI::iflQ U'lU'l.WI'lJ1bLnll,pw'l.Jw6l:iLp Ul:i2 ~Uli1WUWUj;!' 

~~~~~= 31+1(10·2)=39°C: 
Ortwlflnj\JwllwljuwlJ hwuwn wllhnwctl:izLn 0111'1 bwlj,wLQ 4LI'lllp' 

L= Qwtj , 

C · (tllan - tq) 
nn1111:irl,' C-ll tnf1 OI"J.P 2t"f1linL'LIWljnL(3JnL'IJU t C=1lj~/ljq°C: 

L = 20ooooo = 181Stsul; a: 
1·(39- 28) 

lullll~11 3.1.17: h.mqw'Lingmu l::i11.wb 100 pLnll,nrt tunql:if1119 60-1.11.1 
nLul:iu 1004q 41:il.J'lwl.JI1 qwuql[wb, jlu4. 40-n' 2004q: Uuwumulll:il1119 
LUlJ2LULni.lwb wotuwraranL qwqj'l hl:inwguwll ta lln['ILlwL Ol'lWJI'l'LI 
\.llLUJllwliul:in wlljwhnl[l:itm hwuwn wllhpwd'l:i2Ln t Wflhl:iuLnwljwll 
0 11W\.flnrumraJwlip tunqwllngpg hl::inwglll::iL lj,uwuw4wJ1mraJmlln: 
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d = _!__. 2290 = t,244u: 
53 0,4 ·1,217 

kJl.lll~P 3.1.18: nnnztiL qqwL~ ewtJw4nqaJwlfp 2ti!1lfmraJmlJ 
w11 ow4nrl Wf1l11WF'J.I1W4wtJ 2oue~ tbqne q.n1.11m rthnen (1Jlj.3.2), or}~ 
zwfldUWU nLI'J.I'\nLfaJWUp ,20!1UWJ~U l'il..lzuw\J ubOnL(ajnLUQ l::iL Or].j1 
zwnctLJwl.J Wj1Wq.nLfC7JnLUQ ltbflhlJ tiL Ul:iflehl..l Or].Wugel..ll:iflnLlf: S!lt!WO bl.J 
~tJnhtJ orJ.wl..lgEl..ltq,h q.mllwflwJru tlw4onoun' s!j=100u2

, uorenun' 
Su=150Lf2, wugen4 wl.Jgl..lnl'\ OrJ.h Ub'l'\lfnLl.fQ hW24h wnl..lni'J. q.nnbw4119U' 
a=0,6: 41:inj11..1 OllWUQEUI:iflnLll Oil~ fb'f1UWUU'lj16Wl.JQ +25°C t, 
wnLI1WJ2hl..l orJ.h fl:iruiwuU'ltu5wun' -1soc t: 41::inhl..l l:iL ul::inenu 
ortwl.Jgel.JI:ipl'l bn4nwtwlflw4wl..l wnwl.JgEl..lbpj"J Lfh.2b"L hl:inwttnpm-
raJnLlJQ' h=10Lf: , 

Lmbnul: Ol::iqne qnU'lnL rJ.hflEIJ 4WI11::iLh t nl'ln2bL l:if14nL l:il'\wl..lw4m.(. 
w) npn2bl tl:iqne qnU'lm hb'nwqnpmraJmun hu l..ll::inehl..l Ollw'llgeh 

tn4flWtwlflw4wl..l wnwugetJg tiL p.) npn2bL tl:iqne qnU'lm htmw
llnflnLfaJnLlJQ llbf"'h'll OllLU'llgeh (hu) bf14f"'W!Wltlw4wl..l wnw1Jggj1g: 

t114m f'l.l::il.l!emu tL wt.Jhpwdl:i2U1 t 1..14wltlj1 ml.Jbl.Jwl, nn wtnwgtmu 
orJ,wlJgeul:inh l:in411 wt,wl(lwljw'll wnwl.Jggubpj1 Llhfl:iL b11.wb 
htmwLjnpmraJml..IQ' h=hi.J+hu: 

--0--
-~--~-~ "· -~--~-

--~-------~ -----~----

m'f1v mV m'V' m'f" ,...J 
\,~. 3.2. Pl.lw~wl.l oqwa.tmtunLpJwl.l hwzL(wp~llwll ututal'wll: 

~wzLjwn4£.1. ljwU'lwnL!nu.I t hbU'lb'LJWLPWl.JwlltnnL!' 

---- ·---------------
Ot;qnJ2 qmnnu flW L4WJliwlJwljwlJ hwppnLfiJnLU t 2fluen lJiiflUnlLl, nfl[! qllllJ~nu.r t 

WJIJ~nun pwf16flmpJwu ~pw , npllllirt ofll'l 1SlJ2mL1o hwLtwuwn 1: llflUI'l til.l2llwl.lo: UJil 
hwnranLpJnL1JI'!g lJI:ifl.l21:iL 151J2nLL1D ~nen 1: lli"IUI'lg, l'lu4 t.l.l:i!lliLIJ.' lll:iO' t: t!lJ2nLL11Jb!'111 
lnWI'1Piil'\nLfijnL1JQ UjWJLlwlJwltnpl[WO' t lJI:ipJ21iLt'lg f'lOL4t'l 4.b!'lbL Ollll2Wf10nLLfn4,: 
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h 

hu == -(· 80--)
1 -(~~- ~~), 

.s~ Pu 

n111J1b'r,_' p,., p,,- hWUWLljllH.nwutuwl..J 2bf1UWULnj16wl..Jj1 U1Wlj flJ1Uj1 t:il 
l..JI:ipuj1 Oflh tuLnnqajml..Jubru till, nrnl..JE nrn2Lj_mLI l:iu 
hwLll:iLLj,WO 2-j1g: 

lJjUUlj1UnLl' 
10 

hli = -----=- -··-·-- == 2,3u : 

(ISOJ
2 

·(1,368 + t) 
100 1,185 

Obqn£! qnLnm ht:inwlj_npmraJmun 4br'Jj1ll OflWU9EI1 bpljf1WtW
t.flw4wll wnwl..JgEI19 hwL[wuwr t' 

h~=h-hu= 1 0-2,3=7 ,7LI: 
~b'llUWJj'lll !Suzuwl.J LftiomraJnLUJ} npnzlj_mll t hbLnl::iLJWl pwl.Jw6bLnlf 

6.H=h·(p,.-PlJ)=1 0000(1,368-1, 185)= 18301111. 2f1. u .p.: 
l.rtnel'll.l Oflwl.Jg,eul:irmL[ Oflj1 2wnctuwl..J wpwqmraJml.Jl.J nnn2LtmLI t' 

Yo== (2·g·hli ·(p~ -pa) =J2·9,81·7,7(1,~~~-=-'l85J =2,46U/q: 
f p~ y 1,368 

'-l.b'f1j1U OflWug,emtl' 

v == 2·g·h~·(p~-Pa) = {2~9,81·7,7(l,368-JTs5}== 483u/q: 
~ Pu ~ 1,185 ' 

9b'11UWjj1l.J !SU2UWU Wql)bgmraJWU LnW4 OI)WUgj;!l.Jt:ipntJ. hb'nwgL[nrt Oflj1 
bwl[wln npnztJ.mli t hbLnt:iLJWl p.wuw6btntl. • 

v == s:1 • v -4 ·3600, u3 1 d 

nrLnb'rl' S' ~-Q ortn ut:irtlltlwl.J hl:iiJlbLwliEnL[ wtpwgj'lnl.J wug,el:inl'l 
t.flnen wgL[wo Ll'w4 tinl:iulJ t' 

s~ =s11-a.=100-0,6=60112
: 

v=so x 04,83 x 3600=104J230Lf/a: 
lul.J'l~l'l 3.1.19: Utr'Jwgtml.J Oflwl.Jg,el.Jb!'ll'l wnwugen hwll1w41'l 

uw4wf1flW4119 qiJll..JL[nu.r t H,=2,5u l:iL H2=10L1 p.wf16rmraJu.ill Ltrw (1J4. 
3.3): UJ1U1W£!j'lll Oflj'l 21:iruwu1Jlj1l'iluun twr=22°C, ~bl..JEI19 hbnwgL[n!lj1l.J' 
th=30°C, wztuwLnwlJ,ewjplJ qnLnmLI'' tw2=24 C: Upll1w,ej1l.J Oflj'l 
tuLnmraJmlJQ' Pw, htinwgn11.j11.J' ru: P.wpnubLnpw4wl.J tillzmli[! 
Ppwr=745uLluup.: l'!'}whwli2L[mu t 0=500000 4~/d wt.tbl9nL4wJhl..J 
2tirumraJmun hbnwgl..Jb'l wtpwgrwm oqumraJwLlp.: Utpwgj1nl.J 
OflWUQ,QUbf'lnLl Oflj1 zwrctt.fwl.J dwLI'wl.Jw4 flpl..rwt.fj14wljwl..r 6uzmuo_ l:iL 
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_ 24 + 30 _ 27oc. 
tliP.I'____ . 

2 
Vf1ff1l.J ftipliWUU1f16wl.Jf1 U1UJ~ 01)11 tlJU1nL~JnLUO. lHf1l.Jf1' 

P111>2=1, 154~qlaf: 
qLnl.Jtiue 4,tpf1l.l al)wl.Jgel1 wnwugen4. wugl.lnrt hwp~m~Jwu ut2 

w4,ttgm~wJf1l.l 6lJ2nLliQ' 
h~ = h2 · (pwp - Pup.2 )= 4,63 · (1,173 -1,154)= 0,079qql u1 = 0,79"lw: 

Y.tip!'ll.l OI').Wllggnl{ 01').11 2W!10UUJU wpwqnLrctJnLUO. nrm2l(mu t htiLntiLJWL 
pwl.lwllb'Lnl{' 

yl y2 
0 079 = - 2 

• Pb = - 2
- • 1141 , 2g 19,62 , , 

npLnbtf V2=1 ,2LIILI.: 
Y.trf1u al').wugef1 wl.Jhpwcth2Ln Liw4t:iJ1huo. nrn2l{mu t ht:iU1bLJwL 

p.wl.lw6b'Lnl{' 
G0 = 't • V2 · f 2 • hb · 3600, 

222000 = 0,65 · 1,2 ·1,141 · 3600 · f2 : 

UJuLntrrtl19' f2 = 69u2
: 

ut:iref1u al').wllgef1 uwljtptuo. 4Lf1lif1. 
f 2 = 69u2 ·1,25 = 86U' : 

iw;l[tup/f/1 uumt.qnul: 
vtrref1ll al)wligenl( wllglJnrt hwp~nLraJwll ll'l.72llb'pul1 wLtttgnLl~wJf1l.J 

!Su2mllo hwl[wu wp 4Lf1l.Jf1' 
Pwp=0·2,87(1,173·1, 154)=·0,0546ltqlll'2 1.fwLI 0,546lt"lw: 

utipef1l.J ol)wl.JgenLt LfmLne qnnon11 aflf1 2Wflduwl.l wpwqmraJ n Ll.IQ 
npn2L[mll t hb'U1b'LJWL hwl[WUWflnLtitJWUp.' 

z 
Pw4 = Vl · Pwp• WJUf1lJelJ' 0,0546·19,62=1, 173V,2 

2·g 
nnU1trtf19' v,=0,96l1/Ltf1lf 
ubfl£!f1U OflWl.lggnl[ Oflf1 OwtuUD. {lJb'pllrtnLU[}) 4Lf1l.Jf1. 
Gnbp = 0,65 ·VI · f1 · Pwp • 3600 = 0;65 · 0,96 · 86 ·1,173 · 3600 = 222000~q./ d : 

~W2l[Wfllj[l Dj12Ln t 4WU1Wf1l[bt: 
lullll~l' 3.1.20: nnn2t:it U1W£! ctwuw1Jw4w2112Wllf1 hwuwn uf1wranf1u~ 

Wfll.I1WI)flWUUJUj1 l.J4mrtWJf1l.J hwp4f1 l,nLUWUnLU1f1 p.wgl(n~ 
Lttrpl.Jwlj'lbf1411 11w4bflbU[l: Pwgwp6w4 2t:inuwl(btgnLI.m' Owl(=8x10 
l[U1, Wfll.l1wef1l.J Ol').j'l 2Uf1UWUU1f11.'.iwl.J[l' tr'I=+20°C, W2tuWLnWU£!WJf11J 
qnl.l1m Of'lf12b'flllwuLnf11.'.iwun lwq=+25°C, 2b'f11lwuLnf115wl.Jf1 qnwl'lf1b'ltl.I1Q' 
K=1 ,2°C/u: u4nLf1Wjf1l.J hW!14f1 LnLUWUnLU1Ub'!1l.l ml.JtilJ 60° Wll4JWU 
LI1W4 p.wgl[nl'l, lif12l.J w4wtul[nl"[ Lj'ltirt4b'J1, n11nllg 1Jlbll.W4W1.J 
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tnfWr'fi'H1L[aJWU q.nflbW4P91l' B1=3,2, LmuwumU1f1 l{b'pl.Jw41bl1.40 ml.Jf1 
~5o_ 11 U1W4 pwgl{nrt L{t:iflf1lt 4wtul{nf1 t.J'lt:illl!. npp U1t:if1Wljwl.J 

Lh . .uflrnLf'UJWU qnpbw4pgn' ez=3,7: 
!111 Lmbnttl: nrmzbllE lnLUWUnLU1nt.l hbnwgttni'J. Or)f1 £b'pUUJUU1f115wu(!. 

t..tn=twq+K·(to11·2)=25+ 1 ,2(1 0-2)=34,6°C: 
L.J.rU1WI1r wuwu nLU Ol').p Uf12fll.J £t:if1UWUU1~11Swl.l[l 4LPUP' 

~1!=0,5·(25+34,6)=29,8°C 

n r n2b"liE t0~, turE• tht:.n 2t:if1UUJU U1p6wl.JlJ bf'lfll.l h WUWl..4WU1WU tu WU Or)p 

hll/1nqaJml.lltl:ifl(!. p = ~ pwl.Jwllb'Lnl[' 
I~ 273+t 

p"=1,205qll1'3, Pll!l2=1,165qfl1'3 
tL Phtn=1,15~1Lf: 

w) 



L1P11=0,2-L1P=0,2·3, 15=0,62741tw 
l.I.[1LI1Wil!1Wilwumu brtwb ISllzmll[! Px 4L~lll1. 

Px•P ... ·L1P=-0,785-0,627=·1,41241tw: 
t.4mrtwJI1ll hwf1411 tmuwumLnlltnn pwguwu uw4tnl:iun nnnzt.tmu t 
hbLill:iLJWL pwllwt.it:iLnlf 

Fa = Lo = 197 ·103 = souz : 
J600 ~-~·pll ·(Po -PJ 3600 2·1,205 -0,7~- -1,412 

V &1 3,2 

Lmuwllgglllinl"l l[liflllwl[llirt4tnl1 pwguwll tlw4tnliun nnnzl[mu t' 
197 ·103 

--.==~=="'i' = ----;==.,;,;,=;:===;::=~ = 43\lz : 
3600 !:_!-_!_5_!_: - 3,92_-: __ -1,412 

3,7 

lu1JI).~f1 3.1.21: ,wllwltgl[wo l.llinonn L4WLnnwul11tiwll pwctwll
umllgnu.r 1 ctwul[w nurawggnLti WU2Wl11lj,nu.I t 12 q. wumnl'l lflnzl'l: 
n11n2b't wll,l:itgm4wJI11J Ltlnzm hlinwguwll hwuwn wllh!1wdtizl11 
011-WUI'ltlttl Wf'll11WI'lf'lnl'l W4Wl.J nLfitjnLUQ: 

Lm6nul: =lwl[litt.lwb 8-11 hwtlw6wju, 1111\.JttL 10% wqwLn Si02 

L4WflmtJw4nrt wymnh Ll"lnzm ramJLWLnflbtl1 pwflwrtnmraJml.JQ 
hwlj,wuwr t 4 11q/11 : 

ctue umLne q.nnbnf'L rtf'luh ofl.mu pwgw4wJml1 t wumnn Ll"lnznu 
(Po=O): 011-WUI'lflth WflU1Wf'].l1nrtW4WlJnLfitjnLUQ nnnzl[ml1 t hbLnbLJWL 
pw1Jw6ttn\.l. 

L = _P_ = !.2000 = 3000u3 I d : 
P1 -P0 4-0 

lulii}~J'I 3.1.22.: ¢1W4 W\.ILnn4WJWUWLniH'l,nUJ, nnn tlw41:inbuQ 750Lf2 

t, flu4 pwp6rmraJml.ln' 6u, Lnlil'lwlJ.nrLtwo till 30 wl[Lnm.Jnp.htl.Jb'n (Q.U.!2 
52, 53, tit !21'">L-130): Unwl[nLilJWlJ dwutrnu 11hwdwuw1Jw4 
qnnawr4Ltmll bl.J Q.U!2 52, 53 wqLnnunpj'ltl.JI:ipfl 5 2Wfldl1tl.Jbfl: Vl"ll.JtbL 
q.pb fl.nLf'lU qwm UJ1WU9 wztuwLnwuefl U11:iLnf1nLtaJnLU[! t=3 nnUjl:;: 
'T1WhWU2L[nuJ t nrmzl:it 4WJWUWU11:il1.nLU Wbj1Jwb1Jh OJ2UI'111P 
LliWJ1ml.Jw4mraJml.JQ bL qLnlltL L[l.Jwuw4wn q.wqtnfl htnwgllwll 
hwllwn wl.JhpwdbzLn OI1Wllll.htl1 WlllllWI"lfl"'lw4wl.mtraJmun: 

Lm.(Jnul: Cwfldl"lth wztuwLnwllel"l nurawgemu WJrltiWb q.wqtnn 
WI1LllWI"}flWUJ2nLU UIWI1nLUW4L[ml1 t 5% CO: =lwzltl:il.Jj;! WllWUg 
p.b'nllwl{nruwli 2W11dhtl1 w2ruwLnwue/1 ctwuwuw~ pt:i\.Jqhll/1 wmuwll 
WI1LllWfl.f1WUEQ; l.l.)fl.L4PUP hwzL[wfl~P hwl1wp l:illrctUJr}flnLU b''l.IJ2, np 
zwronto qwnq.wgl.Jnu.r t /111 hqnnmraJwll lll'lwJll 15%-[! (0, 15Ne): Q.U:::! 
53 wl[l11ntinp./1ll1 hwuwr 2Wf1dht~ hqnrmraJmllo hwlj_wuwr t 115 
6.md: '-lwnb'Lfle/1 Llll:ww4wf1wr bwtuun 4wqllnuJ t 
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g.=4L0q/b.md.dwu: npnzt:iliE 5 2W!"ld/1tl.Jbf1p hWUWfl lj,wntitflJ2j1 
ctwllwJ/llJ bwtuun ll/1wU1b'l1.. 

G1=g.x0, 15Nexnx 1 =420x5x 115x0, 15x3/60=1811 ,25q[1: 
pt:;l.Jqpl.Jj1 WJf1UWU l"ll:iL4J2nLU wnUJ2WQWO WJflUWl.J wrqwupgl.Jbf'l/1 
421'lfl1J. hUJlj,WUW[l t 15,9q.[1/4q, W)U/1UJ2li' 

G2=G1x15,9=1811,25x15,9=28799qp: 
rull11t1/1 UIWJUWl.Jp hwuw6Wjll' wbttJWO'l.l/1 OJ2UPfl.P 42/lnl.J WJ!1UWU 
Wt1U1WI"l11WUJ2jl 42nl'1 hwlii:aJWl11nLj'i}JWI1p, 4wqllmu t 5%, W)Up\Jj;!l.l' 

G3=0,05G2=0,05x28799=1440qp: 
CtillJ;!nLU (.4WflnLUWljL[wb C0-11 UIWflnLl.JW4mtaJnLUQ 4ttJ1Jjl. 

Gl 
Pr.;o=-, v 

nrtnbrt'V-l.J zbliE/1 owL[WLll t, V=750x6=4500l.f: 

UJUUI/lunL[' Pco = 1400
:::: 0,320qp/u3 ~wd 320uqJu

3 

4500 
npnzbue ortwll"lntumraJwll p.wquw(.4wl11114n-

K=_!Ico =~?~=16 
p 20 ' I 

nplllbl1.' P1-Q CO-h fitnLILWLnfll:itr UIWt1nLl.JW4mrctJnLUU t, QULll 
hwl[ttl[wb 8-11' P1=20uq./tl: 
Pco· 1J 4WJWUWl11brtnuJ C0-/1 '-4W[1nLllW4mfitjnLUU t: 

Orp.ul111.1'lil'l W[1 LllWfl.[1 nflwljwl.J nLfit) muo ~wpn f1 b'liE nrnzbt hblllb'LJ WL 
LJb!'lUl-

L=KV=16x4500=72000 ll3/ct: 
lulJil/111 3.1.23: l.b[1ljllwll W!1U1Wf1!1WUWUP Ol)WLf'lntlJLUl.JwljnJl 

or).w'l.lge/1 twl)ltnu bu S=1,5x1,8ll2: Ofl.wtfmtuwuwljLfwu 6uzuwl.J 
~nnmul11n' H=60LILI'.uu.j:!.: Ol)wl)lnruuilJw4nl1 Ollfl wnwqnqajnL'I.JQ' 
V=1,7lf/l{: 

nrmzb't Ofl.Wtl1ntuwuw4nf1 011/1 bwtuuQ, [!Ufl.nLUbtnt.l WJU nr(.41:iU 
o11wuf'Lf'lth w[1l11Wfl.[1"flw4w1.JmraJmu, tit QUlllfll:iL llpw hwuwr 
hWUWLl!WlllWUtlJWU ttblJU1J1W2Wfldp( QlJI'lnLllb'tml hqnpnLfitJWU 
L4W2WJ1h q.n[10Wlj/1g[!' 0=1,1: 

Lmbnul: 0r).wlf1ntw . .ul.Jwljlfw'u hwuwr wl.Jhf1Wdb2l11 
l~wllw~mraJmUQ nrnzL[nu.f t hi:;Ult;L)Wl pwl.Jw6btnl{' 

3 
L=3600xVxS=3600x1,7x 1,5x 1 ,8=1652ll Ia 

ttb'4li1flW2Wfld/1tl1 hqnrmrct)nLUQ, btab [}UflnLllblle Ofl.WUI'[Pt~ o.q..q.. 
q;oQ,5, 4Lt11Jh, 

N c= __ ___!: · !!_} ____ -: !~~~-'_:~~.:..~:~- = 5.94\t~m 
1 3600-IOZ·ll 3600·102·0.S 

tvUilPJl 3.1.24: nnn2til Of1.LUEWfl2 hntihWJ1f1g hbnwgtinl'l ortr 
£WUW~mraJmll[}, nf1f1 lib~ ljnflQ pwg t t:.l li1Gll.WYWjl{wb t l{uwuwljW(l 

129 



q.wql:ifl Ia q.nl"f'l2f'l'llbn WUfWI.Ilni'J. uwnewl{nnuwlJ ll.nw: =\nl{hW(l~ 
tWLf'll:ifl[! hWIJlWqwq.bnul axb=1,3x017d'2 1:: ,bnwgll.nl'\ Oil~ 
WJ'lWQ.nLJ'iiJJnLUD' V=O, 71!14.: 

Lntlml.ll: =.m,hwnm./. hl:inwgll.nl'\ Ollf'l sw1Jw4nLJ(JjnLU[! nnn2ll,ml.f 1:' 
htnnb'LJWt pwllw6tiLnij' 

L•3600xabV=3600x1,3xO, 7x0, 7•2293 If/a: 
lulJqflp 3.1.25: O'li4W6til. l~Utinllbf'lf1 hWLWL4WU1UW1J ltll:ii'\W· 

~WJWUJ2/1 ll.f'lW Ubq dwt.fll.w [!UJ(JWQJ2MlU bwttJull.ml.f 1:' 1,2 ljq. t'tti4lt1Jlnll: 
Sbll.W4WJWUS~ l(pw lflbi'\WL,WJI.I.UJ.O 4ni'\WJ/1U hnll.hwnn tUJI.f'll:inu bll 
0,8><1,4=1, 12t.f

2
: LlfWhWU2l[nuJ' t: nnn2bL /'l"ttt Wl'lWQ.nLJ(JJni.U L4b'U1Q 1:' 

mutllw hnll.hwn/1 LWJU t.fwunll. ll"Lf'IU 1Irt4.nl'\ OllQ, nnl4buqf1 
tinwL,gt.fwlJ [!UJ(Jwg,em.l.f hUWflWltnl'l tt'll.Jt'l wl.fpn'1fnL.J(JjWI!p htmwgl.ll:it 
Wr.tWfWQWO q.wqtnn: 

Lnt6mlf: Uwll~ltiWflWltwll l.mrniwubnt'l hwl.fw6wJll' 14q. 
t'lb411lfln'ln bwtuu/1 nurawg,emu wnw2wgwo l[l.Jwuwljwn q.wql:if1f'l 
htmwgllwu hwuwn. l:inp oqi.Ilwq.nf1b4.ml.f t cb-oar uwqlJ/121'1 
I:'Lblji.IlllnllWJ/11.1 LW('I, L4WhW1J2ll.nLI.f t 4500 lftd Oil: 

UjU(.4flunl{, 1,2 4q. I:'Lb4lfll1nll/1 WJj"'UWIJ ll0(.4Qnu.I hWtWL4WI.Il· 
Llwl.J qnU'lnLg hbnwgl[nq q.wqbt'lfl ewllwljQ 4Lf1l.Jfl. 

L:~1,2x4500=5400 ef/d: 
~nll.hWflfl LWJU UWUnt.[ wl.lgllnq OI"J.fl Wr'IWQ.nLja'JnLU[! nnn24,nLt.f t 
hbU'ltiLJWL pwlJw6tunl{' 

v- L = 5400 = I,llulit: 
3600 ·a· b 3600· 08 ·1,4 

lulii"J..ffp 3.1.26: d=O,Su l.Jb!'l.e/1l.l U'l(lwLiwqflb ml.Jbgn'l utu Liwl.J 
W'lWJI'lll l{wlJlJWJt'l hwLiwn hwzl{tit hnl{hWI'I (l.Jlj. 3.5): ...,_WUUWJI1 PWfl· 
6nnLtaJmun hwl.l'lw4ng O,Sli t, utulfn'1l1bel:iuwuwup 217nLiwultiMwun' 
tili=900°C, lbllet'l Oil~ 2bfll1WuU'lhfSwun ti.J=2sac: Cbu.enut2 hl.lwnwl(nn 
t V=0,2l11ll. WJlwq.ntraJwt.fp oll/1 hnnnqnllw~wu hnue: 

1nqhwnn4 wpltlwl.fqmun l.ftiflJwlJ~~w~wu t: 
Lm6nlll: =\nl{hwn~ lltpepu tqnflg LlflllibL hwltlwlm t11wb 

hbnwll.nf1nLJ(JjnLU[! [!UI'J.nLlll[mll t h=1 ,8: nnnzmLI bll,e l[wli'LIWJj'l 
t.fw4bf'lbLnLJJ'iiJI19 l.fhlltbL hnl[hwnfl L11'12bL t11w6' hwnwptrnw4wll 
hbllW4,npnLJ(JJnLU[!' 

~ :::; 1,8 - 0,8 = 2 : 
d 0,5 

Oq.ltll(b'Lmllllj. 3.6.-pg' QU'lllnLLI tiue' a=0,067: Uj'llmhbltll:n. nnnzbu,e 
Ub'f1£lbL~ bqnfl hWpfitnLja-JWU L1b2 wnwl.lgewmu 2l:ifH.lWUIJl!'lCiw1JQ' 

tw=a·(lcq·tW+tv=O ,067 ·(900·25)+ 25=83,6 °C 
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'llll. 3.5 UqwJ·pu llfudwlJ 
t{wllbWJ~ hnl[hwp: 

1 .5 d 

1.0 d 

1 
!I 0.5 d 

" 1./ - 0.3 0.2 D.1 O 1.D o.8 U.60.4 G.2 

1.1~. 3.6 '-lnllqt~g~nll hnuwlle~ 
wnwllgen&f. 21ipd'wuUt~6wlJ~ tL 
wpwqnL!iJIWll I.PmfmtunLPJWlJ 

~nptpn: 

=\bug WJil hwrramraJwl.l hwuw11 tt nrnzbue hnuej1 wnwllgewJfll.l ta 
Lll12hll WI1WQnt.ja'jnL1JlJI1pQ. 

V w = 0.00055. (till • ta) + 0,3- 0,0465( ~ -1,25) = 0,00055. (900- 25)+ 

+ o,3 -0,0465(2 -1,25)= o,7Sutq: 

V -039·V =0,39·0,75=0,3\1/1[ 
~-· w II 

...,_wlll.lwJI'l hnn~qnllwljwu Liw~trtil.mJral'lg 4nlllltr4g!'lwJt! 2bnuwl.l'l"lm-
ra1wu qnpbwld19Q nnnzl[ml.f t hf:;IJlOLJWl lj~~l4· .2 

a~n'll=1 1 ,2·(~·~)0•25•11,2·(900·25) ' =60,811Q!u ·d·oC: 
2bpl.fwt.Pntuwl.JgmllwJI'lll 20f1UnLI'Q)WU J::!Wl.IW~[l 4Lhllfl 

qt=a~n11 ·S ·(fu.·\)=60,8·0, 785·(900:25)=10480 1.19/d: 
~nll.hwnnll. wnl.llwbll.nll. Oll/1 6'wll.wm 4L~llt'l 

qk. 0,39tw + 285) _ 10480·(0,39·83,6+ 285) = 360uJ /d': 
Qb = 40· t -25 - 40·(900-25) 

Uj 

i.nll.hwnh hwnramra1wu ut~2 4nliL[I14g~nll hnuE~ 2l:inLiwultltH5wun 

~ll'll.Jj'l' fiQ!2=0,39·(lur~)+ ~=0,39·(83,6·25)+25=47,8oC: 
~nUJ::!P 4Ulf1L[WbE~ l.fw4bfll:iUQ Lnj'lup. 
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sb = Qh 360 = o,333uz : 
3600. v lljl? 3600. 0,3 

U.Jullll:i'1.t'l9 nrn2t:tue hnuet'l LWJl.IW4wl.l 4llll1t.lwoen lllf'lwliwqnoo.' 
d=0,6511: ,nt.lhWf'lt'l lllj'lW!Iwqt'IOl.J [!UI').nL\JnuJ bug t.lWlJUWJt'l 
lll)"'WLIWqOt'lg 0,411 w4.tiLt'l, WJUt'llJgl.J' 0,5+0,4=0,911: 
,mthwpnl1w41:il11:iun 4Lt'll.Jt'l' 

S=0,785x0,92=0,635af: 
,n4_hwpt'l 4llll1l{WOEnUJ Ol)p 2Wj1dtlw1J wpwqnL~JnLUU QlJI').ml.Jmti l:il.Jg 
hwl{wuwn nLI'l'l.WhWJWQ hnuet'l tlt'lft'll.l wpwqm~JWUQ' V=0,3t11lt: 

U.f!) l'}l:iUU;!nLU ljwpn'l bl.Je nnn2bL Wf11JlWOOl{n'1. OI'}P owl{wLQ' 
Q=0,636x0,3x3600=687.f/d: 

lulll)~(l 3.1.27: SnL'lwql:if'lb'tlwll hwl1wp tLI:i4lllf'lWEt'lt1t'lwljwl.J 
Ltwul.lwJt'l ttb4llll1ntt'llllt'l fl:ipuwulllt'lowl.Jn' t4=aoac, 21:iugp ol'}pl.Jn' 
tu=16°C, Ll.wl.Jl.JwJn LWJl.JnL~JnLl.JQ b=0,9u, bp4wnm~JnLll1J.' 1=1t1, 
ul:inwol{nl'l hnuet'l uwhuwuubpt'l llpfbL ljwquwo wu4Jml.IQ' q>=1t: 
nnn2tl WI1Ll1WU'1.Ll.n11. Ol'}t'l WUhf'lWdb2lll OWtlJU[! tlt'IW4n11.tiW1Jt'l Wf'll.llWO~ 
b't.IwlJ llbl.Liemt.I: lvllllnt'l UIWnqwpwl.JLlwl.J hwuwn wuhnwdl:i2tn t 'll2bL. 
"1'1 l.Jnnnqt.Iwl.J 61:inlJwn4mraJntl.JllbpnLl1 ll'bgbuwuwul:int'l nnn2w4p 
UWU[! l{l:i!'IW4Wllql.JLl.nLlJ t tLI:iljtnj1ntj1tnt'14 ll'l:illiW'lWUIWtnl!wl.J 
(ef1nUWUjWlnnLU, Ujnl'l.UIWlnWUjWtnnLU l:iL WJL) l:ii'J,WlJW4nl{: 
Un4.nnwp.wn QWLLl.wllw4wtJ LtwtJuwllbrtt'l W2tuWlllw'llet'l Q'll,awgemll' 
wlJfWlllLl.mli l:il.J qqullt'l gwllwljmraJwll'p l{uwuw4WI1 qwql:in l:iL 
qntnrt2t'llll:ip: ,l:itnbLwpwp, Ll.bpwljwlJql.JuwlJ l:il.J~wljw Llbgl:ilJwuwul:int'l 
tuwb'wllli1WlJ 4Wtl lll:ill1W'l.WUIWll1li'Wl.J dwllwlJwlj WUhf'lWdl:i2ll1 t 
LtwtJlJwutnl1 11w41:intung hl:mwgl.JI:iL Ll.l.Jwuwljwp wnqwupgul:if1Q, nnt'l 
hwt.Iwn wlll:il.JwlJUIWUI.llWl{nn u'pfnQQ 4n11.WJpl.l wnll1wb'mt11J t: 
l..tnl'l.WJt'll.l wptnwb'mun Lt'll.Jnu.r t Ll't'lw4nllu'Wl.Jt'l l:iL l:in44nrt11Wlll1 (tnl:iu 
lJ4. 3.7): 

w) p} 

B' 
8 

--
v~.3.7 0(12&1Wb ~ni\WJ~\1 W(IU1Wbnuf 

w) hmthwpp ~wnmg~woe, ututn.Iwu, p.) W2tuwU1wi.JewJpll LWJl.mLraJnLLI[! 
l.l.IWhl.l.IWUb'LnL hwlfwp l{WUUWJtl 61:iLW1.j'\ntunL!'aJnLU[r 
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LmlJnul: Cl.J!lnti.JI:iue IJ.!Whl:iulllwJt'lll qnpb'w4t'lsn' KIJ.j= 1,5: l{wl.JllwJI'l 
ow4wll1t'l 4nllu't'lg Ollt'l l.JI:iflbbll'wl.J UIWhbUU1WJt'IU qnpbw4t'l9n' 

( 
b )l ( 0,9)

1 
~= 1 +- = I +- = 1,5, 4e 4,t 

WUtWLf1UWJt'll.J JlUnLJaWctt'lfl[!' Ii=0,35: 
lJJI'J. rtlHl.IEnLu' Oil~ tnl:iuw~wu wlJhpwdb2lll ewuw4Q npn2t.1.mt1 t 

ht:itnULJWl pwl.JwOI:iLnl{' 
l 

L - 3600 · K · K ·li · f ll ,e I d · 
(

q>·g·b
1(t -tl))i 

1J1 -: ilj U1 3tl I ' 

nf'lll1l:i'1.' K'll-lJ UIWhbutnwJ~l.l qnpbw4~g1J t l:iL hwt.lwuwn t' K'll=1,5~ 
1 ,75; wnwLttitl{lJwuw4wf1 Ltwu\Jwl.JI:ifl~ hwLiwp' KIJ.I=1 ,75~2, 
q>~u ul:inbbt.lnl'l hnuet'l uwhu'wl.Jul:ipp tii'l2bL ~wquwo wlJ4JnLlJLI 
t nwrt~wuutnm.l, 
t4, t2~n l[wlJliWJP tii:i2 ttl:i~tnj1nL~lilp l:iL 2l:illgj1 pwgwp6w4 
20flUWUll1~tiwl.Jtttiplll:ilJ, 
b l:iL e-n l{wlll.JWJ~ LWJUnL(QJnLUU nL l:if14Wf'lnL(QJnLUU t, t.I; 

K~n~IJ. l{wttuwm tiwljwll1WJI'll.l u'wupg ul:inbbll.nrt Olll'l 
UjWhl:iUtnWjj1l.J qnpbwljj1gl.J t: 

Uj1w4ni'J.UWUj1 Wflll1WOLiwlJ hwuwn' KUI =( 1+ :e r' 
op4~n11L1wu~ wnll1wouwu hwu'wp· KUI =(I+ :CY I 

4>twhwpuwl.J rtl:ill.lemu'' K~.n= 1, 
E~lJ WUfWLf11:itj1nLJaJWU qn(10Wljj1g1J t (ti~w4n11t1 W('ltnWOUWU 
l').tummu' E=0,35; bp44ni1LI'I"lll1J' E=0,5): 

P.wlJWOI:iLj1 tll:i2 llll:i'lWrtfll:itnl[ Ja4.WJj1U W("ldl:ij;!Ul:i("IQ, ljUll1WUWllg 01).~ 
wuhnwctbztn tnl:iuw4wl.J owtuun. 

L =035·[3,14·9,81·0,93. 80-16]·1·3600=11SOu' /d: 
Ul ' 2·3· 273+16 

Ortl111nw4w\J wuhnwdl:i2ll1 ew\Jw4n hwLtwuwn t. 
L~ =K

111 
·Km·Lm =l,5·1,5·1150=2587d3d: 

C.ttll1pl:iue ortwl.lget'l t.il:irtet'l pwflbflnLraJnLl.JQ' e•0,4b=0,4x0,9=0,3611: 
nnn21:il.Je Wf1ll1WOtlwl.J OI'}Wtlggj1 u'w4l:if'll:iUQ' S•eb=0,36x1=0,36af: 
Uplllwb'llwlJ hwLiw('l ortwl.lgen 6tlrtem~ wugl.ln'l wl.Jhpwdl:i2lll ol).j'l 
Wf'WqnL(QJnLU[! 4tt'llJj1. 
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V = Lm = 2587 = ZU/1.{· 
w J1Ul 3600 . s 3600 . 0,36 . 

lullll~Jl 3.1.28: uwtunnr) tuuflrtl lll4.Jwtl.Jt'nmt nnn2bt t-n44nrtt.Iwur 
wnltlwouwu hwuwn or)p wuhnwob'zltl EWllwLu:r 

Lnt.bnul: S4,JWL ttJUr)flP tmolfw\.J hwtlwp 41mtmtut.Iw1J bl.J 
t'\.JIC)Wf144.mt1 htnnt'LJWL uuonqaJmllut-nn' 
Ul.Jtwlj'lm!C)JWU p1JnLIC)UJQj1('lQ' E=O,Sh: 

4.wl.J1JWJI1 OWl!WlllWjp\J tlwupg Or)tl l.UfllllWOUWU lljWht'UlOWJtlll 
qnnow4rsn' K6-Q 4th'l.Jtl' 

~=(t +~)
2 

=(t + 0
•
9 )= 1,24: 

8· e . 8 ·1 
tin44n'lllwur wnltlwolfwu hwuwn o1111 wuhnwdti2lll ewllw4n 

4tl11Jl1. 

L = 2587 · O,S · 1•24 
= 3060o3 I d : 

0,35 1,5 
lullll~P 3.1.29: Or)wlj1ntumi3JWU 4wqtlw4t'11lllllW1J hwlfwr lllf14,wo 

t ut-nwonrt or)wlllwnl'l pnlnn Lnl:irtwt.Iwuonn or)n owtuuonn (llll::iu. 'll4. 
3.8}, l::if14Wf1nLI3JnLU[! b'L lllbrtwt.Iwutintl ltltirtw4wl.J ljnnmultl'l.JI:ipj1 
q.npbw4rgn' ~: UJr) r)l:i1.4Enu.I 4n'l.Jw4w1J LfnunewJtlU wl.Jgetipmlf 
QU11nL1J4,wb t' ~1K=0, 15; Or)Wli1Wf1j1 l:inl!rtnflr), tnflfl"l'lll OL 4,bgti(1nf1r) 
4nflwgmlf\.Jtnn (R=1 ,Sd) hwuwr nu~tm'l.J4.wo t' ~o=O, 13, l:ifltlnflt'l 
Lnb'lwllwunu.l b\.J411 hwuwr. 2f1fWr)Wf1al1 lj'lnen w'l.J4Jw1J t'lbUl.emu' 
~w=O,OS: Sflqwo t l.JwtiL tiJmrtwt.J.npt.Iwu wll4Jm'l.Jn' a=25°(cos25°=0,9): 
nnn2bl U101l,WUWUI:iflj1 Lnf1WliWqOI:if1[! tiL Or)WLnWpj'l U'ltll{ 
r)j1UW'lflnLIC)JnLUQ: 

Lnt.6nul: 1. Cl.Jr)mUl:i'l.J,e wnwfpl.J l11l:ii'\WUWUI1 01111 WllWQ.nLjaJnLUI}' 
V1=Su/l{, nu4 tunrtnl{wljwzwnl:irl'l 4nnwgml1Ul:if111 hl:illl Or)j1 2L11t1wu 
htlfll:iLwuenl{ 4npnLUltllll:iJ1pl.mtinqpwt.Ij1g oqltll.{l::iLntf qltl'l.Jmti l:iu,e, nr 
1Jll::iuw4wrwfl 4nf1multllll:iJ1Q 111-11 4.nw' R=0,286 4q/t.I2: UJr) 
wnwqm!C)JWUQ hwllwUjwltlwutuwu l'lf11Jwun4w4wl.J tiuzmun 4tl1lll1' 

y2 
- 1 ·r = t,53qq/u 2

: 
2·g 

UJllmhl::iltltiL qlllllbl.J,e wnw£j1ll ltll::ill.wLiwun l.munwgmtitl' 
y2 

R 1 • 1' 1 = 5,441.J.ql u2 bt z = (1 + ~lK) · - 1 = I+ 0,15 ·1,53 = 1,76qq/ d 2 

. 2·g 

liJI'l!ll:iutEmti 1-pu ltll:irtwllwun 4nrmLu~.nul:inn 4!J:llbu. 
P11mu11=5,44+1, 76=7 ,24q.fll : 

2. l"lt.Iw\.Jwtnt.t. Ofl t'fl4flnfll'l lfll:il'l.Wtlwuu ml.JI::il.Jwtm t wnwfpllh l.JtiwlJ 
UOL)U unupwgnLtiQ' 7,24q.ll.f2 l:iL, ewun nn l:ir4nnfll). Lllbl'l.Wlfwul.J 
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wnw£t'll..lh hwtitit.Iwltl wt.tl:ittJ 4wno t, WJU lllt'rtwtiwunu.r wt.tl:ith ut'o 
UJf'IWCJnLtaJnLU l:il.J,e QUI).nLUI:itnL: 
J2w\.rp Of1 P1linu11=5,44+1,76=7,2 4q.ll12

, WUjUJ 4Wf'IOI1. l:il.Jg [!UI'lnL\JI:it, nfl 
d2=100t.Iu: 
3. =\w2t.tl:iue wlll:iuwal:inulllm wnwqm!C)Jmun l:iflnnntt U1l:il'\wLI'wunui' 

v~ = _g,_ . v1 + Q1 . v2 = 240 
. s,t + 220 

. 7 . o,9 = s,su 1 tt : 
QJ QJ 440 440 

V3 WflWqnLjaJWU t'L Q3 owtuut'l hpt!WlJ 4.!1W nnn21:i1J,e 4nflnLUI.nul:i['lQ 
l:if'lpn['ll). U1011.WUWUnLU' 

' yl 2 
~3 ·l 3 +~w ·-3 ·y=5,22+0,1=5,32qq/u : 
' 2·g 

7,424q!Lf2-ml.J : w4,t'twgl.JI:itn4, 4nflnLUU1p lll:ibmjaJnLU[! 4ulllwl.Jwue 
tnnrmn!l ltlbl'l.UJI.Iu..iutflrunllll:il'l.wb 'llnuflwguwu wpdl:ien' 

i P3linu11=7.42+5,32=12,74 4q.llf2: 

4. Onnnnnl'l tn 1'\WUUJUP lllflWUWqtlblJ Q'LILnf1t!nui t WJU 1.4WJUW1Jt'lg, np 
P,a,nu11=12,74 4 /112

: 

Cl.JU1f1LtaJmliM hl:iltln ultlw'llmll l:i\.J,e P,a,n.u11=12,624q.J.f, WJUp\Jgu nf1n2 
tw41n4 ~nJ2fl, wll P3t.Jnun·n: 

I ._.,.,_,._,_, ... , .... ~.111' 
/ 

0 7.42 

1,4, 6.8. vtpwfnJ'wlJ OI}WU1WJ1it hwzLf.wplfWJillJ ututlfw'b, tp~ 
~hWli2Lf.nLII t tnw~wztu~tll wlltllw'btqwumwLf.np 6tLI! 

s. UJunlhl:iltll:iL nflnzl:iu,e wrwqnLraJmun hpuq.t;pnr!l tnl:il'\wtiwumu. 
/ Q Q 440 300 . \Is =J. V3 + - 4 • V4 ·cosa2 =- ·5,5·1 +-·8·0,9= 6,211/11 . 

,: Q5 Q5 740 740 

=\w2tJbu.e 4nnnLuU1l.Jt'fl[! V lllbrtwt.Iwumll' 
L(R·l+z)=Sqq/112

: 
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!stllWII 
Q v d e. yl 

wulipft 
afld 

R Re. -y 
Lf/l[ Lfd Lf 2g 

N 

1 240 5 130 19 0.286 5.44 1.53 
2 200 7 100 5 0.715 3.58 3 
3 440 5.5 1.65 20 0.261 5.22 1.85 
4 300 8 115 10 0.758 7.58 3.92 
5 740 6.2 205 20 0.25 5 2.35 
6 400 11 115 6 1.32 7.92 7.41 
7 1140 7.4 235 15 0.27 4.05 3.35 
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Urumuwlj 3. 1. 

• + I:s 
z[ qwu Re.+z 

P11nup 

I ~qi1I2 l:s I 

1.15 1. 7 7.2 7.2 
1.28 3.81 7.42 7.42 
0.05 3.1 ·. 5.32 12.74 
1.28 5.04 12.62 -

0 0 5 17.74 
1.28 17.42 li7.42 -

0 4.05 ~.05 21.79 

lu\J'l~ll 3.2.1: ~W24.t:il W2!'tJWUlWUE~ ctwuwl.Jwlj WfllllWI)flWUWUP 
pwgt.lwb Of1Wl.lgetl hwtlwfl Ot'fWJhl.l 2bfltlWbwoljng[! (bwbljngp hwll'Wfl 
w1Jhpwctt:i2Ln Ol'lP EWl.JW4nLfaJnLUQ tiL OI)WU9EP9 Of1p tiLEh 
wrwqnLfaJnLUQ): 

SflLtwo t oflwugeh p.wflb!'lnLfaJnLl.l[!' H=2u, LWJUnLfaJnll.IIJ.' B= 1,511: 
Ewum ll'h2hll w('lwqmraJmun' VE=2Lfll.l,: Otlh ll'wlllmgmuo. ljn11J2119 t: 
':\wLnwljwqbmli OI)WUQEP hWflfanL('aJWU l.JljWLnUWUP, rctn'1Wf'l4t.lwb 
2hr<tl'l wl.I4Jntl.l[!' a=40o: Cl'lr<tP U('lfl4WJUnLfaJWU qn('IOW4P90.' a=0,2, 
ran'1Wfl44.WO 21'ltah wl.J4JWU bL 2Pfith Uf'l114WJUnlfa)WU 4wttJt.lWOnLfitJWU 
-f>ntl.J4gpwu' <p=0,48: CSI:i11J2h LWJUnLfa'JnLl.l[!' b=O, 11.1': 

Lm.bnul: OI)W)~U bwb4ng[! tQ.n('IOI:ilnL l)bl.l.IJ2nll!, W('ILnWI)flWUWU 
l.Jb!ltaWltiW'llgwb Oll!l J2WUW4nLf'ajnLU[! npn21.[nu.f t htiLnbLJWL 
pwllwbtnm.[' 

Lo=H BV 8=2x 1 ,5x2=6Lf /q: 
Ow6"4ngp hwllwp wllhpwctl:i2Ln Ol)p ewlJW4nLfitJnLU(! nrm2l[nu.I t 

hl:illlbLJWL 4bfll.4· 
LW[l 6 3 Lb = = = 2.1u I tl: 

ln·J"!!.+l 048·~-~~?..+1 
.,.. b ' 0,1 

CSb11J2pg Oll!l bLEP u4qpuw4wtJ Wf'IWqnLfitJnLl.JQ 4LI1l.JI1' 

V 6= • -.!:L ;::= ~ = 1 0,5u I tl : 
B·b 2·0,1 

luliJlJ'IJ1 3.2.2: ~W24.1:il \.mnnq.uw\J W('lhtiUlllWl.mgp I)Wf1l.l.IWUWJPU 
l)nl.Jbpp hWUWf1 OI)WJpU OW04ng[l: "1-Wfll.ljWUp fWlDb!'ll.J b\J' 6=4, 15u, 
H=4,5u: "1-Wfll.liWUP 4blJLnpn1Jpg t.f~l.Jttn OI)WUQJ2UI:iflp ltib'l4bpp 
Ljl:il.JLnf'lnl.lp pwpll('lnLfaJnLU[l 5,5t.f t: CbliJ211 OI)WUQJ2Ubf1p 2!'12WUW4'llbf'(l 
t.fbLnW'lW4Wl.J b\J l:il t.f~Wli1W4 Wl.l.IW4bl.l.IW1.11l[WO: 01)WUQJ2UI:if'lnl{ 
uwt'tJWUflWhp bf14WflnL('ajnLU(! 65li t: U21\JWLI1WUJ2WJPU qnlilnL 
tnLUwt.fnLlllUI:ifl[l Lj1WJI.11)W 2f'2WUWI.j1Jbpm.l bl.J, nLUbl.J 4f'l41JW4~ 
Wl.4W4rl.Jbp, qw4,p('ap b'fll.jWflnLfaJnLU[! 25 li t: U.21\JWLnWUJ2WJtlU qnlilnL 
2l:iflUWU1.11p6wl.J[l' twq=+18°C, WrlWUl11WI'l.P 2bflUWULn~6WU[!' 
thb11.=+22°C: "1-pup 2l:ifli.I'WUlilp6wun -15°C t: Ol)wowol.jngp Ljwnmg-

F 1 
LI,WOJ2WjpU l.l.ILU11WUbLnflbfllll:il.J . .2... =-, pwgtfLUlJ WU4JnL'll[l' u=45°: 

F
11 

20 

Lmbnul: C,;uJlml.lblJE 21:i'liEP 4,tippl.J qnLnmg Ll.b119f1WO ol)ml 
bp44n'lt.fw1J~ 4n'lWJPU owbljng: t5wb4ngp Wrlfl:iL hwpt.fw[)l:ig4,w6" t 
Wfll11WJ2PU p.wg l.Jwtuwliml11J2[!: "1-WI'll.l.IWUWLnb'lP bq('lb'l1[l 4tnflWQWO 
tu: nrm2bue Lmuwumlll'lll:ifl~ oflwl.JgE'lltipp tiL ol)wl.lger L!1!:i'l4P 
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uw~tptu\JI:ifl[!: Oil~ bwtuu~ qnpow~~9Q LPWJUlJW 2f12WUW~mt 
Oflwllgeutnh l:iL LntuwumUlutnh hwuwp hwLtwuwp t' J.LL!l=0,002-
o,oos, ll'tH.nwrtw~wu~ hwuwn' J.Lll=0,0012-0,004, flnllunr tiL 
llwn~wuul:inh hwuwn' lli'I=0,01: 

nnn2UUJ2 LnLUWUnLLllUb'pj'l l.flb'rt~l:i!'lj'l Ll11W brtwb WfllllWUI'\UWU 
w\JgJ2I:ifll'l uw~tpl:iuQ. 

Fw11 • J.11F65 ·0,004=0 ,26112
: 

OI'].WUQJ2UI:ipj'l ~wLtJWfll'ltlJb'!ll'l Ll!lW l:irtWb WUQJ2Dflp Llw~b'pl:iU[! ~tj'l\Jj'l' 
Ft.·lllll =75·0,02=0,15.f 

'lwfl ~wu[! ~Wfll5 ctwu~t1.11nl[ pwgtLI'lu (ll'l'l21'llJ bwunmtaJWl.l 
~j'lq!'I~W~WU W21'uWli1WUJ2 ~WlilWflttj'lu) W21'uWli1Wli1tl'\j'l Oflj'l 
fbflUWU1.11j'li5WlJQ, [!Ulll UWUj'llilWJlW~WlJ unnuwlJI:ipj'l, 1Jwtuwl111:iuL[mLI 
t' 13°C: • 

nnllltuqj'l bwb~ngj'l hWUWfl UWlilnLQL.iWO Oil[! lllWEWQUWU 
il:iUfaWfl~l[j'l, WJU L[l:ipgl.Jmll t"ue 2t1Jej'l L[tpl:iL/1 qnLnnLg: npn2b'UJ2 fl 
1.4Wf1WUI:illl!l!'l wllhnwctb2li1 wpctl::iel.JI:i!lD (8·1J fl:ipllwuUlj'ltiwlJwJj'lll 
qf1Wilj'lb\J1.111J t). 

8= tli -tl) = 13-(-15 =084· 
(1-K)·(tbbn -tl)) 1-0,1 · 22- -IS ' . 

nplllbrt' K=O, 1·[! QUL1111LlnuJ t Lt~n!lblJw~wlJ 6w1Jw1.4W!'lhnLt: brat; 
[!UI'].nLUtl.Je, nn 8 ~0,9, WL4W ~W!ll:itj'l t OI'].Wjj'll.J bwb~ngj'l hWUW!l 
llwLnmgL[wb Oil[! !LllWJ2Wgl.JI:iL: bp~ljnrtLiw\Jj'l ~nrtwJj'llJ bwb~ngj'l 

F 1 
lll:il.4enu.r, tnp u=45o l::iL .....!!!.. =-, ~wnttl'l t QlJLil!'lbt Olll'l bwtuuf'l 

F6 20 

qnnbw4f19D' lli'I=0,241: 
nnn2tue wl[ttgmljwll'll ISuzuwll qpn1w4w1J qbj'l pwp6nmraJwl..l 

'ltlflED' ho. 
h 

~= = 

[
IJ•Fqwp_.(l-9)· Pban +~·Fii ]

1

.Pq_+l 
fl·Fw,. Pq tJ·Fw Pb 

s,s 
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La =J.L·F,1wp ·Fg·h·{p11 -Pa)·PhLn =0,241-4,15·4,5· 

. J2 ·9,81· 0,59. (1,429 -1,205)· 1,232 = 18,77qqltl = 67573qq/ d 

Owbljngj'l hWUW!'lUWlilnLgl[nll Oflj'l wl.Jh!1Wdb2Lll ewuw4n LnJ'lup. 
L0=9·L~~=0,84·67573=56762(tq/d: 

lu1JIJ~J1 3.2.3: npn2tl unnnquwu wnhtuLnwl.Jngj'l hwl[weuwu 
LUf'lLllWI'].tlWUWUp lllWJ2WgllwlJ hwLlwp w\Jhpwdl:i2li1 2l:innLQj'ltlJI:if1p 
uw~l:if'lUUQ tiL J2WUW~Q. QUI'].nll.JI:itnl[, n(1 Llj'l l'].b~f!nLU lllWEWQl.[nLU t 
N 136 Llw~lll't21'l 21:illnLQP! UW(1EI:if1nLl. nu4 UJnLU fll:il.4emu' bwtEwLtnr 
runrtnll,w~ll b(1nLt: UplilW'lf'l wtfwu~ fl.Ulflbpl.J b'LI' 21 X 12tf I 

p.w!1&rmttaJmun' H=6u: Cl:iuen ubnun 2b(1Llwulllj'ltiwun' t\J=18°C, 'lflU~ 
2l:iflUWULnj'l6w1.J Q' t11=·13oC: ~l:mmg~~ Ll'llll.Jnrt 2f'l~ 2t11Llwu lflt'IISwlJ[l 
tLlmLti11=90oc, j'lu~ l::iLJ2t'll.ln' t~;lll=?Ooc: Swewgl.Jnrt uwnel:ii1Q 
lfll:ii'\LU~Wjl[nLll till LnLUWUnLlilUI:if'lp lf\W~ wnwug gwlJ~W~WlilLlwlJ: 

Lm6nul: Cl:i'Lieh li1WJ2wgLlwu hu.HJwr 2t(1LlnLtaJWU w1Jh(1wctl:i2l11 
ewuw~n Lit~ ctwli'Ll,w nurawgemu npn2t1.mLI t hl7l111:iLJWL pwuwbbLm{. 

Q=qV(~·trJli~/ct, 
n(1Lnl:ir1.' q-l.J 2tllel'l 1 Ll3 OI'].Q 1°-nll, P.W116PWQl.JI:iLm hwuwn ~whwl.J2Llnrt 

2l:if1UnLfaJWU ,QWUW~U t' q=2·2,2Lj~/lf3d°C, 
V-l.J 21:illel'l bwLlwLlJ t. V=21x12x6=1512.f: 

Ujullltrtj'lg' 
Q=2, 1 X 1512(18·(·13))=98280lt5}/rj: 

~l:inmgt'ltllbpj'lli1WJ2WQUWU wl.Jhf1WUI:i2lll Llwljl:ipt"UQ ~ll'llrj'l' 

s - r--=Q'-------_J 
- K ·t~~~~ - tu ' 

nnLnl:irt' K-u lilWEWglrnrt UW!1EI:il11'l 2b(1Llwlfln~wugLlwl.J qnpbw~j'lgu t, 
K=25,7 4~/Ll2d°C: 
tJ~2-[! f0f1UW~11tllll'l21'lll 21:i(1UWUlflt'JISwlJ\J t. 

t _ tllmUlj! + tllfl! _ 90 + 70 _ SOoC, 
u~ll- 2 - 2 - . 

Sl:irtWI'lJ1I:iLn4. wflctbgtrtnn' ljuLnwl.Jwlre. 
s _ 98280 _ = 61 7u2 : 

25,7. (so -18) ' 

w) N136 21:inmgrtl'l orttl11'l wuhnwdb2lfl ewuw~n. b!'lP Llt4 ortn 
Ull.UJ2WQULUU uw~tf'lbU[J' f = 0,3Ll2 t, ~tj'll.Jj'l' 

n = ~ = 
61

•
7 = 206hwm: 

f 0,3 
Cl.JflnLUI:ilJE, nn lllWEWQnLU[! ljwlf1Wf1Llmll t 8-10 Ortbflt'l9 P.WI'\~WQWO 
2bnmgt'lt\JI:inl'l Llt'12ngnLt: brat m=9, WLL.IW 206/9=23: 
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U.JUUI~unr.t. ut.nwgwue 23 21:inmg!'lt. nnnue U!t't.ne t t.nt''l.W4WJI:iL 
LnLUWUnLlllUOJ1~ lllwlr 
p) hWJUl\.1!'1 t, nn OWLEW!.lnn tunl'l.nr.tw~'lll:ipl'l I)Ul.4EnLU, UflW 
jnL(1WJ2WUtJnLfl Ll'l:ilj q.OWJI'll.J LI'UU1fl[! ml.Jn 2LI'2 U1Wj;!WQUWl.J Ll'wljt'!11:iU, 
n11nt1e ranf1Wf14r.tnui l:il.J 0,5; 1,5 l:iL 2LI' l:i!14wnntra-Jwll'p: 
U.flhl:iUlllW\Jngn hWLI'Wfl Ql.JI)nLllbl.Jj;! 2LI' l:if14WI'Inll'a'JWLI'p 21:illnLQnl1 

tun11.nl,twlj, n(1!1 U1WJ2WQUWU UWljbfll:iU[!' f = 4LI'2 : U.JUU!!1Unl,t funl1.n
l,twljl.JI:;[1!1 ewuwlm 4LI'l'lll1' 

n=~= 61
•
7 

=154: 
f 4 ' 

C'lll)nLlJI:il.Je' n=16 tunrJ.n4.w4: 
lu\lll~J1 3.2.4: 01)WJI1l.J 2b'nmguwl.J hwliw11 wl.Jhl1wdb2lll t 

jnLI1WJ2WU!JnL(1 dwll'nLli WfllllWI)flWUWU l.Jbf1Llf1lil 20000ljq. 
Ulwewgnwo ol): 9bnmgliwlJ hwz!.lwn411 hwuwn Wl'llllWE!'IlJ ol)n 
2Uf1UWUU1!'1t'iwl.J[! [!UI)nLlJI:ilJE' t11=-20°C, U1WJ2WQUI:itntg hl:ilfln 01)!1 
2Uf1UWUUl!16Wl.JQ' tu=+15oC: 21:int.Iw4!1J'l[! 2nLfl t, nnn uljqpl.Jwljw\J 
2bpt.fwurnnt'iwun' tuli=120°C, 4.bl1fllwljwl.Jn' thcm=70°C: Cl.Jlllflbt Lt.bP 
0'1W2bnnLQI1t l!lb'11.W4WJWUj;!: 

Lnt6nul: ClJI)nLl.Jbtnr.t 01111 421lWJI'll.J wpwq.nqaJnLl.JQ' V·p=8ljq./Ll24 
(U1!:iuwljwl.J WflWq.nLJaJnLU!l ljwqt.fmli t Llnt.n 10ljq/t121.!), nnnzlll.IJ2, 
ljwtn11tl-1>!:i[1WJf'IU U11:irtW4WJWUEP l.Jwtul.lwljwl.J ~llll'1Wl.Jp ljl11[14,WOj;![}' 
f~~, [}UU1 Or).f'l. 

f. - G 
ljlj - 36~0. v. p 

Oqllll,t!:itmL hw4,btLf.wb 17 -j1g' QUU1f1l:il.Je Lt.b~-11 liw4\Jf1211 
OI)W2til'lnLQf'lt, npn ljlilJI)WlJI'l l!Ul[1l{W0£2[} 0,638u2 t: 
C1Jll1f14,WO OflWfl:il'lnL9Pt lll0f1W4 WJWUE!'l hwli'W[1 l'lflWljwl.J l!bl.Jfl.Wl.Jp 
4lllf14,WOJ;![l 4lf'll.lf'l' 

G 20000 z 
V·p= 36oo.r

4
li = 3600·0,694 =SlJ.qlu tl: 

Culll llnLjlJ wrunLUW4f'l, 2ti~t.Iw4nl1 wlJgLlw\J h WUW!1 OI'}.W2!:inmgf'lttt 
4bl.lflwlln 4U1n4.wbenluhl.ll'l' 

t44 = O,OI63·li2
: 

npnz!:i\.1£2 OI)WJ!'lll 2tmmgnui wi4whnl{!:itnL hWUWf1 2!:i!1UnLj'a')Wl.J 
owtuun. 

Q 1=cG(It.·t.a)=1 x20000[15·{ ·20)]=700000~~/ct, 
npt.nbl'l.' c-lJ tnn 0111'1 2bnt.fnL1Jw4nLraJm1J\J t' c=142/ljqoc: 

nJ'Inzl:;l.IJ2 OI)W2tmmgj1!!'1 tunrtnl{wljn4, 2flP 2WfldLlwl.J WflWQ.nLI'a'JnLU[l 
hl:;t.nbLJWl pwl.Jw6bLnl{' 
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V - Q' - 700000 - 0 2411 I tl . 
1 - 36oo.tooo.r11li ·(tu11 -t11linr 3600·1000·0,016¥12o-7o)- ' · 

OflW2t'nmgl1tl1 2bf1LI'wll'lnr,wl.Jgll'wll q.nnowljpgn. ·l:i11P o1111 4znwml.J 
Wl'lWQ.nLI'a'JnLU[! V·p=8ljq.fll' Lf. t, 4wqLlmll' t K=504SIII2d°C: 
01)W21:illnLQ!'Ii l11U11.W4WJWUJ2!1 WUh11Wd02U1 U1W2WQUWU Lfw41:i11bU[! 
npnzLf.mLl t hblllliLJWL pwl.Jw6t'Lmf 

S= Q' : K( lulj ~tbbn_ _ t 11 ~~) 

~Wl.JW6liLpUU2 llll:i'l.WI)I'll:itnl,t £a4.WJI11J Wl'ldOj;!Uti!'lQ, ljUU1Wl.JWl.JJ2. 

s - 700000 - 146tll . 
- s{uo{_7o _(:-zol+15)- · 

1w4,btl,twb 17-pg tntiLmll' t, nn Ll'l:i4 hWlll Lt~r:l-11 OI)W21:illnLQP!I'l 
U1WJ2WQLI'Wll Llw4l:iflULnLJI'a'[! hw4,wuwp t 69,9t.r2: 
1tnntLWPWfl, U1011.W4WJ!.ln'l lt.bP-11 t.nn~n 21:illnLQ!1t UWI1EW· 
4_nl1nLLI"lll:il1!'1 tan4_[! 4t!'ll.J!1, 

146 
n =-=2hwm: 

69,9 
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3.3 UpU1WilPWI.iwl.l 2tlletpJ1 LnLuwL[npnulf! 

U.tn{U1w1Jq, wnn112 m pwn6n WI1U1W'lf1n!lw~w1J wztuwlflwueh 
WL4Whm{uwll hwuwn ~wnbLI.nnuzwuw~mraJntu ntun wniilWI'lflWI.jwlJ 
zuueonn UL wztuwlflWU1b!lUf111 LnLUWlJ.nnmuo.: U.llp.wt.twnwp 
LntuwL[nf!nLIJll wpwq hnqubgumu t W2tuwtnn'l.lltinhll, llUjwuU1mli 
tunlflwun wnw2wguw\.JQ: U.2tuwtnwtnl:i!lbnn ram11 tmuwt.tnnnuiD 
qnqnmli t unt"Un'l.W~W\.1 onqw1J'llb!1[!: 

U.nl.l1wl)nw4w1J 2ti'Llel:inl1 Lntuwl{nruwu hl'ltiUwl.jwu LllWJliwl.lu t. 
1. tmuwL[nl'lnLJaJnLU!J. Ujl:iunE t LPl.JI'l p.wlJ.wi1W11, nf1Ujbuqn 

w2tuwtnn11n huwrwLI.nnmraJml.l ntutiuw w2tuwU1wllEP 
op.Jb'4L1111 hbtn htQU1t"L wqwlfl qnrbbtnt, 

2. tnLUwLI.nnmraJnLU[! UjUUlE t tnun wnwug 4lnl1nL4 UU1L[I:inutinl1 
m Ltmlf1ntullnlllf1WJLI:inn. 

3. tmuwunt!Jlubnl"t o.utnnmraJwu l'ltH .. 4EnLt! l.l.ltn.nE t hwz411 wnl.Jtit 
W!1U1WI)!1nLfaJWU P,lJnL)(a[!: 

Uwnl'lm wnn11.2nLraJw1.J hwuwn wnwl.[b"[ PLUJ'ltil.Jl.l.lWUln UIWJiiwlJutin 
ulllb'!lbt{mu till puwl.jwu tmuwl{nnmraJw'll duu.Iwuwtr 

....... uen LnLUWl[nplfwl.J 'l.mruwl.J nnn2m11 till p.l.Jwl.jwl.J tmuwt.tnrul'wl.J 
qr uljngmt (PLQ.): U.Jil qn,ow41191l U1nl.jnuul:inm~ Wf'IU1WhWJIIlmlf t 
zb U1LI.JWL l.jl:illll'l LnLUWl[nJ1LI.WOnLf3JWU' Eu hwpwp.bl1nLf3JnLU[! UnLJll 
ctL rl.Jwl.jmlf Wf1U1Wgpll 41:illll'l tnLUUJLlnnl{w6mraJw1.Jn' Erj, nnn 
ql mil t unl.j1.Jw4wliwrng gnl{wb tnLJUnl{ LnLUUJI{nrn{wb 

E r :tnlJwl.jwll hWI1(anLf3)WU Lli1W {lflbU ll4. 3.9): e:::: _jL 100%: 
Efl 
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lll.i. 3.10. Pllwl.tw\.1 tnLJU~ Ulwpwlulwll ujutLlwll (fwfullwb 2tltg~ 
tnLuwl.fnLLnl.ltp~ (fwonLgllwbe~g 

lv\.11}~11 3.3.1: nnn2bL unnnqllwll wnhbuU1wllngh ewuq.Uwl.J
LLlwgLI'wll pwctwlllinLlleh tntuwll,nnuwu hwuwn tntuwumlllllbflh 
wuhpwctb2111 ewuw4n: Pwdwuumuen llw~onuun' 

Sp=10x15=150a.l : 
b'tlJI:itnLt p.wctwl.JLI'muentli ljwLnWI'lLl"ll W2tuwll1wueut:i(1~ plrnLJJal'l9' 

WJU l{bnwp.b[1nLU t Ill ljwpq!'l zcrtrehn!'lu. npnl.Jg hwtlwp LnLUWl{n(1UWU 
qnpb'w4h9D.' o.-lr, [!UU1 1JnptlwU1hl{W)~lr IIltUWLUI:ifll'l, hwl{wuwp t 
0, 14-p: .r 

C.ulll tntuwl{nnLI'wlJ q.npb'w4gh' 20UJ2tl LnLUUJUnLU11Jb[1!1 Q.nLuW
flWJ!'lU Ll'w4b'flbU!l n[1nzl{nu.r t hl:iunbLJWL pwuwbbLnl{' 

"s' =S ·a=l50·0,l4=llu1
: ~ l p 

CULil 2hlrWflWI'lW4W1J unnuwlll:il'lh' (hwl{hLl{WO 1 0) [!UU1!1l[nur tu 
2,1 x 1,555 twl/'ll:ipl'l tmuwlfmll1l.JI:i!'l: U.JUL4!'lun l[, tnLUwLI'nunlrb!'l~ 
EW'llwlm 4LI11JI1' 

n1=21/3,26~:t~7hwU1: 
u.nwLtl:iL ISzqn!'lLn hwzl{wp~ubntl hwuwn WJll ljwlllwpl{mtf t 

p.l.Jw~wlr LnLUWLl_nflnLf3JWU Qnl'lb'w4gnll, (PLQ.): 
U.Jil !lbL4QnLLI' tmuwununtrl:iph qnLLI'W[1WJI'llr liwl.jbphun 

npnzl[mli t hblilbLJWl p.w1Jw6btnl[' 

"S = Sb • elill • Tlo . K' ul' 
~ l 100·1'

0 
·r1 

nplllb!l' Sh·!lzl:iuen hwLnw4!'llfw41:il11:iutr t, t1'2, 
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eu,.·llll'llw4w'll tmuw~nflnLIQJWU q.npbw4j'lgl.J t, 
't'a·'ll LnLUWllnun'lltipp LnLUWJaWLf'lwl.lgllwl.J QUI)hwumn 
qnnbw4tJgu t' hwzLI.r wnllbtnLI. Lirauogmuo (lilbu hwLI.btl{wo 
11 ), 
11a·U LnLUWUnLU1llb'!1h p'llnL~QWqj'lpl.J t (Ulb'U hwLI.btl{WO 12), 
r,-Q LL!WU1G!1P9 b'L WrlWUU1WI'\P9 LOLJUP WUI)!1WI)W!1~ll.IW'll 
hw2~1'lll tmuw~nn~womraJwll wl{btwgmuo hwzLI.h um'lln11, 
qnnbw4hgl.J t (tnl:iu hwLI.btLI.wo 13) r1=2,5: 
K·'ll hW!11:iLwlJ zl:il.IJ2I:i!1tJ9 LnLUWUnLU1Ub'(1j'l lltal.ll:ignu.IQ hW2LI.P 
wnun11, qnpbw4j'lg1J t (U11:iu hwl{l:itLI.WO 14), K=1 ,5: 

ewufl.llWll·tLI.wgllwu pwctwullml.Jeh hwuwn PLq.-p wpcttieo' e=0,5 
(hWLI.I:it~WO 9), 

Is= 150·0,5·22·1,5 = 19.8112: 

100.0,5. 2,5 

tull'l~J1 3.3.2: nrmzl:it wLI.Ulnllnnnq.Liwu q.nnownwur 
zwncthtwl.Jnnnq.llwl.J Wfll11WI)!1Wllwuj'l. LnLUWUnLUlul:inh Lfw4l:rfll:iU[!, l:iral:i 
W!1li1Wfl.flWUWU~ l:if14WflnLfaJnLUIJ. 30LI t, LWJUnLI\}JnLU[l' 9t.I, 
P.Wfh~f1nLfaJnLU[l' 5,5L1: l.J.jfl. WflU1W~[1WUWUfll.J qmq.whl:in 10ll hl:inw
tlnf1nLfaJWU 4JlW U1UI'\WilW2hJLI.wb' t UjnLU WflU1Wfl.j1WUWU[l, nnfl ehLI.tJ 
(4W!11JhqtJ) IJWf16flnLI\}JnLU[l 2Wfldfltwl.mpnqlfw\J Wj1li1Wili1WUWUj'l 
tmuwllmUlwqnq.j'lg ljwqLimLI t 511: 'l'lwUll:iflh tiL wnwutnWilh l.JI:iflEhli 
q.nL'uwLJ.nnmun ULL!tJUlwlj t: 

Lmllnul: LmuwllnLLnUI:iflll q.mliWflWJPll Lfw4l:rf1l:iU[! nnnzl:iue 
hl:iLnl:iLJWl pwl.Jw61:iLnl{' 

"s = Sb ·eliq'11o ·K 2 
"""' I '11, 100 •'t0 ·r1 

C.uLn tmuwl!nnuwu l.Jnflliwul:inl'l' lll1£hl.J t.SzqrnnmraJwu 
wztuwU1WUJ2Ub'f1p hwl1Wf1' 
llo·U [lUU1 hwLJ.. 12-h, b'[lp e:Bztu=30:9=3,3 lit! Bztu: h=9:4,5=2, WL4W 

l'lo= 11 ,3; 
T0 ·U [lUlll hwl{. 11-fl, t 0 =0,4, 
rt·ll Llhw4n'1Lfwl.lfl tnlUwttnnuwl.J hwuwn, l:inp L4W111b'f1Q UL4hU1w4 till, 
r1=2,S; tn~ L:H=10:4,5=2,2; wUjw hwl{. 14-pg K=1, 1: 

St"llwfl.nbtntl ra~wJi'llJ wnctl:ieuorn Ll.l:inhl.l pwuw6titmt.I' 4uU1wl.Jwue' 
L:s = 270·1·11,3·1,1 = 2356112 : 

I 1 00 · 0,4 · 2,5 ' 

tull'l~ll 3.3.3: A. ~npllwU1j'l qowqnw4wll ram11ra0. hwl{wuwflWtWLf'l 
tmuwLtnnl{mll t F=130 unLlll:il.J tmuwJpll hnuenLt: 

nnnztit ratillral'l llw41:inbuj'l LnLUW4nn4wbnLI\}JnLU[l l:iL uwhllwl.JI:it' 
W!1fl.Jn"g WJU hWUWL4WU1WUhJWl.lmli t qb'WqflUWU lJn[lliW'lll:ipj'llJ, l:i,al:i. 
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LJnLill:rlJI::iugl:il.JlllWJ~U LWL4lill:ifllJI:r(lm.l. LnLUWLI.nrufw\J fl.l:i~emt.I' Eu=300 
LJntgu, 2h~wgllwl.J LW\.4Ull:ifll.Jl:iflh fl.bl4entll' Eu=150 LJmeu: 

Lm6m.tl: ~wLI.wuwnwtwLI'l tmuwl{nnuwu fl.l:riJ4Enui ral::irra~ 
tnLuwLI.nflLI.WOnLI\}jnLlJQ n(1n24.ntll t hbU1bLJWL p.wllwbb'LnLI.' 

F 
E = S, l.Jmpu, 

n(1U11:rll.' F-Q hwLI.WUUJflWtWLf'l nu41.Jn'1 LnLJU~ hnueu t, unLLfbl.J, 
s-n tmuwqnntln'l t.Iw41:irtu~ twlfltnu l:ill, ra'lli~ twlfll:inu l:iu' 

S=1,152x0,814=0,938Lf2: 

((}qWJ~U wnctl:iel.JI:ifl[! llll:ii'\Wfl.!lbtntl pwl.Jw6bt~ LII:if ~UlllWlJWlJE rabf1jap 
130 

tmuwtlnnLI.wbmraJm'll[!' E = --= 138l.Jmpu: 
0,938 

Unfl.JnLUEPQ bpl:iLnLU t, nn UU1W9LI.WO tmuwttnnLI.wO'm,ajmlJ[! t~ 
pwLI.wpwnmu qowq.nw~wu unnuwul:in~l.i: . 

tulJI}f\11 3.3.4: U~fl'l'll ewuwljnLI\}JWUil l(tn2f1, llnLp tiL omtu 
wl.J£wLnll.n'1 42x18u2 Lfw41:inl:iu ml.Jtgnl'\ W!1li1Wfl.f1WIJwu~ 1Jll.wqwqnLJ1J 
Lmuwll.n!'ll.fwu 'llnnuwu ~wqllml.f t 50 LJmeu: l1(1LnWilJ1WI.fwu~ 
tmuwl!npnli.IQ 4WLnW!1ll.mll t nLil.~l'\ tmuwqnrn'1 tmuwp6w41JI:in~g: 
lnLuwtlnnuwl.J gw'llgh LWJ10LUQ 220 Y. t: Y.Wli1U1h ul:ij'i}nr).ntl nnn21:iL 
LnlUWqnpl.fWlJ UW!1J2Wl{npLfWl.J hqnJ1nL(ajnLlJQ bL [1\Jfl.hWl.JnLp 
hwLJ.wuwpwtWlfl LnLUWll.nl'tnLjaJnLU UUll:ii'\ObtnL hWLfW(l WUhJ1Wd'l:i2li1 
LWL4Lnl:i!1lil:in~ ewuwlm: 

Lm.llnul: Lmuwtlnnl.fwlJ uwnewLI..nnuwl.i hqn(lnLraJnLli[! ULnnLq.qmll 
t hl:iLnl:iLJWL pwuw61:iLnll.' 

E·Sh·K 
W = 10~0· Edlt!' 1!'4.ut, 

npLnbl1' E-u unnl.ItLn~n('lll.wO' tmuwttnnLI..wO'mraJml.Ju t, LJmeu, 
Sh-D. LnLUWtlnntlnrtllw4bflbUl.J t, u

2
, 

K-1.1 ~whl:iULnWJhU qnpbwlj~gu t, "1'10. hW2ll~ t wnumu 
LUJL4Lnl:i!1~ tiL LnLUWtlnflliWl.J uwnewttnnt.Iwl.i WrtLnnllltlWOnLM 
faJnLllQ: K=1 ,3-2: Cllfl.mlJLtmli t K=1 ,5, 
El1Jl2-Q 1Y.Ln/112 owtuu~ fl.bl4J2mll, Qllfl.hwlinql tmuwLI.npuwu 
LnLUWUlnL uwpebf1~ hwLI.wuwrwtwlfl Lnl:i!lWPW2tutlwli 
dwllwliw~. 11~211\J hnpj'lqnliw4wl.J tmuwLtnllLI.wb'mraJm'lllJ t 
umeul:innl{: 

P.l:inLtwo op~1Jw4~ hwuwn, bf'lp. tWUjLnl:i!l~ hqnnm.raJmlio 200 
Y.wU1Ln t, hwLI.tLll.wb' 18-~g 4wnn!ll:il.JE qtnutl' El1Jl1=3,4 LJmeu: 

fa4WJPU W!10I:iJ2UI:iflQ Lnl:ii'\Will'lbtnll. pwliw61:iL~ llbf, ljULnW1JW'liJ2' 
W =SO· 42 ·18·1,5 = 16 6q'-lw: 

1000·3,4 ' 
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Ctn.nnl{wb hqnflnLfilJWI.Ip LW1.4Lnl:if1\.JI:ip~ wuhnwct!:izLn ewuwljn 
4L~l.J~' 

w 
n=w' 

I 

nf1Ln!:irf WL-n li!:i4 LWl4Lnbpp hqnrn;taJml.J\.J t 4.wLnLnt:ipntJ.. 
16600 

n=--=83 hwLn: 
200 

LWl.LjU1Gf1UI:il1~ J2WUWljQ 2WU1 ULnWgLI.bg, WJI'). 4Wl4W49nL(i)JWUp 
ubbwgul:iue LW1.4Lnt:ipul:intl hqnnmtaJmun' wl=300 Ll.wLnLn. 

16600 
n =--=55 : LWl.LjU1bfl 

300 
lvll'l~Jl 3.3.5: LmJUWJt'lll hnuer ·uoranf1.ntl ljwLnwfll:iL unnnqtlwu 

wrhl:iuLnwl.mgp hwl.lw.euwu pwc:twutlmuep Lmuwl{nnnqaJwll uwn.ew-
4.nnuwu hwztlwn4n: t:i~w4!:iU1WJ~ll U14.Jwt\.Jbnu b'u. pwc:tw\.Juml.IRI'l 
iWLI1t:i!10.' 38x12=456lf: LmuwU1nLl.Jti[ll.J wnwl.Jg ural.JI:igtlwu 
«ntl.JI14.h!1uwLl> Lnl:iuwlj~ tu, UIWht.iuLnwJ~u qnpbw4nsn' K=1,3, uh4 
LWlL!Lnli('lp hqn!lnLJ'il'JnLU[!' 300 4.wi.I1U1 t, gwl.Jgp LWflntlitf 2204.: Cu1.11 
wpU1WI').!1W4WlJ UjWJUWl.Jutnl'l' unnLiw4nru.[wb LnLUwLtnnlj_wOnL(i)JnLUQ 
90 LJnLRU t: 

LmuwLnnL'lrl:ipt'l 4wtuuwl.J pwn6rmLtaJnLllD. lLIWJlfwl.Jwljwu 
W21'\JWlilWUf2W)p1.r hW!l(i)nLJ'il'JnL'lrt'lg' Hw=51I: UnwuLnWI'l.P ta l4WU1b[1p 
wl.JI').pWI').W[16uw\.J qnpbw4t'lgl.JI:ip[!' Pw=0,5 pu4 pUl=0,3: Lmuwtl.nplfwl.J 
wl.Jhwlj_wuwl'lwtwll'tnqa)wl.J qnnowljpgl.J nllllntlll[mu t hwllwuwp 
t.ft-411: U1.11mqtL' huwrwl{n"p t uLnwl.JwL wuhnwctt:izU1 
LnLUWLlnfll.lLUOnLJ'il'JnLU, orau pwctw\Jum\.Jenur U1l:i11.W4WJl[LUO l:i\J 30 
LWUILnli!l: 

Lnlfmul: Cttrel'l LnLUWtlnnuwl.J gnLgW\.JI'l21l nnnzl{nu.I t htiLnl:iLJWL 
pwl.Jw61:iLnl.l. 

A·B 38·12 
<p- - -18· 

-Hw(A+B)-5·(38+12)-'. 

~wLtbtt.lwb 15-mu zbuel'l LnLUwll.nnuwu gmgwtrrzr wnc:tuen 
uwhuw\.Jwll'tw4l{mu t 0,5-5-p uwhuw\.Jtrbnmu, nLuLnl'l hwzt.lwl14llwl.J 
ctwlfw\.Jw4 0,5-pg Lj1ne11 wpc:tl:ie ULnWUWLPU Q.Uflntllt.lmll' t 0,5 pu4 5-!'19 
lii:iO UlilWUWLPU' QUflntlll{mli t 5: Uju \.Jntjl.J Wl'lJnLUW4ntll, brat; ~.p=1 ,8-11 
WUIW lnLJUWJpl.J hnuer oqlilwqnnouwu qnnbw4rso.' 11=0,S2: 220 4. 
LWflnttlnt.l, wztuw1.11n11. 300 4.U1 hqnf1nL(i)JWUp LWlL!Lnb[lp 
LnLUWp6w4nuJ1J QUU1 hwt.J.I:itt.l.wb 16·11 4LI'll.Jt'14100 umul:i\.J: 

cl>WUU1Wgtlll'j12j1U LnLUWt.l,npl.[WOnL(i)JnLUQ 4LPUP' 
F ·n·n·z E - _,!,_..._._, 

"uJ!t~ - K · A· B ' 
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nf1Lnl:il1.' n-n LWl4Lnl:if'I\.JI:if11'l ewuwl.j\.J t, 
Ft"(! LWI.4U1!:ipj1 LnLUUJ['l6w4mlllt t (LnLJUW)tl\.J hnUEQ), 
11-\.J tmuwt.J.npuwl.J UWflRWLI.nruw\.J o.o.q. t, 
z-n tmuwt.[nruwu wl.Jhwt.[wuwnwiwll'tmra-Jwll qnnow4pgu t 
z=1 (QUU1 tu\.Jf1.f1P u.fWJUWllj1), 
K-u lL!whbuLnwJt'lll qnnowl.jpgll t, K=1 ,3: 

Stif'l.Wf1.f'lULm.( (i)l{Wj~ll wpctl:igl.JI:i['lQ' l.jUUiWUWUJ2. 
= 4100 · 30 · 0,52 = 108 L m u : 

Eullt~ 1 3 · 38 ·12 J I! , 
PnLnr LmuwLnml.il:iflQ uwrEI11J tt'l\.Jbtm l').l:iu.tRnLll u1.11wg4,wo W[lJ1JnLUJ2[! 
4w111:iL~ t pw4,wnwn hwuwnur 

lvl.J'l~l' 3.3.6: 304.1.11 hqnpnLra-Jwlip Uu.fpLnw4 qmj\.Jp unu.Jt'lllbu· 
gt:il.IU1Wjp1J LWUI.4ti[1[! hwztlwn4l{wb bl.J 2204. LWflUWU hWUWfl, npj1 
tun11.nt.1.w4~ l:if14wpmraJmlln' L=0,9u-r l').bl.Liemu LnLJUWJI'llt hnueo. 1452 
umutil.J t: Lwu.t1.11t'11Q Lntil1.w4wJl.[wo t wztuwLnw\.JewJ~ll lfw41:inbupu 
qnLqwhl:in' Hw=4u pwp6pmra-JWU l.[pw: npnzbL W21'\JWU1WUJ2Wjpl.J 
uwl.jtiptiut'l M 4l:iLnj1 LnLUwt.l,npt.[wOnLra-JnLU[! (l.Jl.j. 3.11) l:ipp LWl4Lnb!'l~ 
u.twhbulilwJI'll.J qnrbw4~gn' K=1,3: 

Lmbnul: npnzl:illg LWlL!Lnl::iJ1~ I.Jpwt.[np l::ip4WflnL(i)JWU tnqup md[! 
upw wnwugeru nL11.11.WhwJW9 hwpramra-Jwll ub2: 

1 = ~ = 1452 = 164qq(qwliqbtw} 
m 1tz . L 3,14z · 0,9 

M LjbU1!1 LnLUWt.l,nnLlwOnL(i)JnLUQ nrmz4,mli t hbU1l:iLJWL pwltwbbLnt.[' 

J ( sin 2a ) z L . EM= 111 a+--- ·cos y, JnLJ2U. 
2·8 111 ·K 2 

OqU1LltiLm.( l.J4. 3.11-rg' q1.11\.JI:ilte sin2a l::iL cosy wndbgltbpQ' 

tga =.!:: = 0•
9 

= 0,18, a = 10° : 
e 5 

sin 2a = sin 20° = 0,342, COS 'Y = Hw = ~ = 0,8 : 
e 5 

UJil fltil.Liemu' 

E =-~·(!:J_!!+ 0•
3

'
4
.!)·0,64=3,5 LJnLJ2U: 

M 2 • 4 ·1,3 180 2 
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t.~. 3.11.LJnL11~11tugtiliU1WJ~liLWUIU1tp~g M ~tUl~ 
LnLuwatnrntwbnLpJwll npnzuwll ututllwll: 

lullfl~P 3.3. 7: Cwpct~iUGI1~ unrmqtiwlJ pwctwl.n!mlJg~ UW~GfiGU[l' 
S=8x16=128lf t: 
Ctue~ pwrbrntraJnL\JQ 411 t: ,wzll.bt WJ~ pwctwuumue~ tLt~ll111w
L"Luwll.nrmraJmun: cwrdNwunnnquwlJ pwctwutimlJgmu oqU1wqnno
ll.mll t ~wrauwqnLJU urautguwup «ntl.J~I.ll::iflUWp> Ln~LI.j~ LnLUWI16W4, 
O('l[! WllWUU1Wil~9 Q.U11JI.lntli t 1-1 ,2lf p.wpbflnLfaJWU l.lnw: C.lJI)nLUGUJ2' 
hw=111, nu~ LOLUWflOW~UI::ifl~ U~2bL hl::inwl.lnnnttaJnLU[!' €=4ll: 

Lm.bn1.1l: QU11Jbue LWLLIU1bf1ul:ir~ ewuw4[!: 
s 16.8 

n""-""-""8 LWLI.jli1GI1 el 42 

nrnztue llt4 tWLLILnOfl~ tmuwmu hnueiJ. hbLnGLJWL p.wuw6btnl.l' 
K·E·S 

F1 "" , Ljntllbl.J, 
D·Z·TJ 

npLnbl'\' K-1.1 2~4wgllw1J LW!l.JU1bpl.Jtip OQ.U1WQ.n(10GL~U, otu~ nL l,f'lnzm 
E~i ewl.Jw4nttaJWU Wlll.fWJnLfaJWU ~l7l.Lienui' K=1,3, 
E-lJ LnLUWI.lnrl.lwomraJmlJlJ t ewl.LI)UWU bt hwl.lweuw'LI 
wztuwLnw'Ligutn~ hwuwn. nuLn uwhuwlJI.lwo unpuwuon~. 
E=100 LjntJ2U, 
Z·Q WUhW4WUWf1WfWLPLnLUW4npllwlJ qnpbw4~9U t: 

UjlJ Q.lllUI:itm hwllwp wlJhpwcttzlll t nnnzbL LnLUWf16W411 4wtuuwlJ 
pWflOflOLjaJnLU[l: lJl.fWU1~ nL\Jb'Liwtnll pwctwl.lllntl.Jemu wzj'uwll1nl'\ 
4nwu-hbOwun' tmuwn6w4o wnwuLnwi'\M l.fwtul.lmll t o,su 
hbnwl.lnl'lnLJaJWU ll.fiW, WJUU1GI'\!19 tt' 

HI=H ·{hw·hJ=4·{ 1 +0, 5)=2,511: 
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U.]\JnthbU1bL nnn2t1Je e/H1 hW!1WP.GI1ntraJnLU[!' 
f. 4 

-:::;-=1,6: 
HI 2,5 

~wl.ltnl.l,wO 19-hg n11nztue z-11 W!'lctten' z=0,91: 
LmuwJ~lJ hnuj;!jl oq.U1wqn[1tniwlJ q.npbw4l190. n11nzblJE hwl.l,l:itl.l,wO 

15-~Q. n1111 hWUWI'l hW24.1:ilJJ;! zbl.lj;!jl tntuwl.j_nruJwlJ gmgwujlz[!' 
_ A·B _ 16·8 -Zl3· 

Ql- H
1
·(A+B)- 2,5(16+8)- ' . 

U]Uil.jjlunl.j_, IJ.ULn hwl.l,l:itllWO 15-11. l:ipp. ql=2, 13-p, LnLUWjjlll hnuj;!~ oq.q.: 
11=0,52: UUlWQ\.lWO wnctoelJI:iflQ Lnl:ii'\WilflbLnl.l, pwl.JwbtL~ UG2 
4UU1WUW~J2. 

F = 1,3 ·100 ·128 = 4490 Ljntlll:il.J: 
l 8 . 0,91 . 0,52 

Cutn Wll.JnLUW4 3.2-tJ, btl.Jbtn\.l LnLUWJtJU hnue~ llbbnqajml.J~g. nnnzbue 
LWlJ1U1bf1tJ hqnflnL!i}JnLUQ, OflQ hWUWLl.lWU1WUf\JWUnLU t 300'-lU1-tJ. 

U11.JnLUW4 3.2 

c~~wguwtr LWUjU1tl1~ hqnnnq'&JnLU[! 40 60 100 150 200 300 

LWUjl.l1bJ'11'llnLJUWJ!'lll hnugn. umutl.J 336 540 1000 1710 2510 4100 
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3.4.Uf11.11Wfl(1W~WU Wl'\tlnL~ 

lullfl~P 3.4.1. Vttuwurl.jwl.jwu p.wctwl.Jilml.JEnLLJ, Lf~wdwilwl.Jwl.j 
w2tuwumrt hwutnngutrng Wf16wl.jLJ.wo wrtilnL411 uwl.jwnl'lw4n 
hWli.WUWfl t 105, 103, 110 t:il 1001fP: nrn2l::il WI"J.UnLLjtJ qml1Wf1WJtJU 
mdtJ UWl.jWf11fWl.j(!: 

Lmtmul: Urtllm4n qnuJwflWJpl.J mctn uw4wnrJ.w4o. nrn2mil l:il.JE 
hbtnl:iLJWl p.wuw6l:iLnll.' 

n 

L=IO·Pg~)o0 · 1 L, 11P, 
i=l 

nrtl111:irt' Lj- hwull1ngul:irl'l l.jnrtLiro wn6wljwo WI"J.Ilm4n llw4Wf11)wl.ju t' 
L=10eg[10o, 1x105+10o,1x103+10o, 1x110+ 100'h10o]=112, 1 flP: 

lullfl~P 3.4.2: 'Lrnrmquwu ·qnnow,wur zwnctrtutrr lfmf16Wf141lwu 
l.jwJwunu.r Wf11lm4n mctn uwl.jwnl'lw4n hwuumu t 125J1.P.: LlwJwl.lp 
lfjlUlWfll.jUWU tlJgt'll.jnui tanLJlWU1fllitf1 WflUnLl.jQ lljtiU1E t lt'll.Jj'l 801)P.-tJg 
nt wLJ.l::itn: lugl1411 L4Wll1tif1Q bL wnwu111wrm tir4wrapl::il11nl.Jf1g tiu, 
hw111wljr Liw4tintiun • 4x4= 16u2

, p.wr6f1mraJml.lo.' 2, 5ll: tugjlljtJ 11nwu 
uwl.jtinliun' S1=2u2

: UJl.l lltJwl11Wf1f1 t m owun. 4f!L4 tfll.lbtm hwuwr 
tqnwl.llwtntlwb t nl:ill1!11Jntl: '"lmuu owJuwutl.jmuwgmun' 111"'30rtP: 
1,5l12 l.fwl.jtptwntl 1fj1U1WU9J2Q l.jflljUwl.jtJ WlljWl.jl::illjLUU1tlWO t, 
lljWhL4Wllll.mli t 411l4nLJaJnLUQ: ').tJUlWU9EI'l 6WjlJwlltiljmuwgnLLIQ' 
vh=40rtP.: 

Uwhuwl.ll::it' mul:igwb 2f1£Wlj1wl.jngQ Wl4whntlmil t wnrtJnE LI111Jttt 
80rtP.·j1ll hWli.LUUW!1 f'OnLJLWUlf1blti Wll.UnLLjp P.Wf16!1nLf'OJWU 
ULUl.jWf11fWl.j: 

Lm.bnul: ').tJU1Wf1ljliwu tugtJLjmu [anLJlWl11f1GLI1 WI"J.Lfml.jp 
p.wnormtraJwu ilw4Wf111W4 wlljwhntlbtm hwuwr tu9h4r Lj1wul11wgr 
w11t14wt.Il::i4muwgmuo. L4GtnE t trur' 

11111=125-80=451\P: 
lugfl411 L4WU1bf1h IJL wnwutnwrtr Liw4tiptiuQ, hwz411 twnu!:itnLI. 

lfl'lll1wl.igRn til l)mnn, Ljwqilmu t 52,5Lf : h1gh4n l4Wl11bf1fl bL 
wnwutnwrtll wlJhf1wdl::izU1 wrtt.I4wLfl:il.jmuwgnLLfQ nnnzLj_mti t hl:iUll:iLJWL 
JlWUWOGLnll.. 

s 52 5 
MA = M- 111 = 10 · tg- = 10· fg-' = 10fg26,25 

S1 2 

n(1Ull:irtf!9' M1=14J1P., twl.j H= Hl+t!.H=30+14=44rtr:l: 
5-6J1r:l 1..4UJhtiUl11WJ!1lmLl l.jwf1t"L!1 t QUI').nLUtil H=50J1P., I)W 
U2WUWl.jmtJ t, n11 l4LUU1ti!1!1 tiL Wl'lWUUlWft~ Wrtti4wilbl.jm
UWgnuJQ 201').r:l·n4 wLlbll1 t, ewu l)nwl.J ti!:il.jmuwgmuo: 
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UJJ1Llll'lUtJ Wrtllljwtii:iljnLULUQnLUnL[ 111
2 

till WU1Wf1 2f\2Wlj1Wljng!1 
wuqLlwbu Q.UU1 un 11 uwut11r l.lll:img t tfll.lr tinUlw4nnwl.lll:iu 300Ljq, 

~u4 OlfWJj'll.l il!12wl.lggn4 bf142l:if1l11 L4WUlbf1j1 hwuwn' unl11 150\.jq: 
~!:ilJ1WqW hW2LlWf14Q hW(1UUlf1 t U1WUbl 20·!111 hwl{tL4WOmll 

p.b'fll{WO U1lj_JWLUbf1nLj_: tvg!14!1 wup.nrt2 2f1£Wlj1w4ngr QUI').hWl.JnLfl 
6wJl.lwhwrtnrrtw4wumraJmun 4Ltll¥ 4 

Lt·Sb=5,2·10'4+1,5·10'4+20·10"
4
=26,7·10. : 

fvgtJLjj1 l.Jt:i'f1unui QUJ1hWUnLf1 Wrtlil!W4LWUnLUQ nrn2lj_mil t hl:iU11:iLJWL 
umnwl{nfl p.wl.lwbbtnLj_, IJf1p. a=0,0005' 

2 

A "" a. S. == 0,35. V 3 = 0,35 · ifVl,:: 0,35 · Vt6~-i5 = 4,1 u}luutnp: 

nf1l11brt' a-u hwilWLl!WU1UJUj'lJWlJ UJmran. nf1n4 l.jWU1Wf1LlbL t 
2f12LULj1Wl.jmliQ, W11.t.fl!W4tWUUU.IU qn[lOWlj!1glJ t: 

CJ15:'lllftwl{ngmti.Jt wfitl,wvow JUW)_P.fiJ fitpq~wJ~ nwfiwlm 
a,:: ·C_p_£Ul_l_l'tw-=4ng~ tlpw wqqu.O-owJfiWJflfi tfi hpqtiwJp ~fillhwfimppw(iluqO t 

Sa·!l2f12WtflLUl.jngj1 ilw~bf1l:iLnLJrar uwljtntruu t, u, 
V-u zbllEI'l OWli.WLU t, t.I : 

'Lrljwu;j1 nLlJblJWLnLI j'lJgpljmil qU11Jl[nrt l:if1l.jnt huljnrt lfjlU1nf1rtlJbf1fl 
ljnrtt.ItJg WI1U4W4LWl.JnLU!l (0,42x2 ytwlJtiwl.l Lf!LwLln(1), W~W 
QUI').hWUnLf1 bWJUW\.jLUJl.Jntt.fQ L!Ul11WULUUQ 

A=4, 1+0,42x2=4,85=5 4LWlJLfwu tlj1wlj_nf1: 
~bU1bLWP,W(1, j1Jg!14fl LflWUU1Wgp OWJUWl.jLWUnLU[! hwlj_LUUUlf\ 

4L!11Jj1' 



lullfl~l'l 3.4.3: nrmztn RM3-240H til 5IM3-238 2w11 dtJtutin~ 
4'lnf10Wpl.juw\J pwdw\Jum\Jeh [apjat:ill.WJ/'IU l:iL P.l!EWJ~U iutWQnLQ~t/'1 
OI'\4WI1nLtaJnLU[!, nflll.lbUq/'1 2Wf1df1t\JI:if'lf1 t.f'1n!i6W(l4uwlJ dwuwl.Jwl! 
Wl'lW2WQWO Ulll.UnL4Q ll't'I\Jtl:il 2000u I{J1W iLUt.l~: 

l.lJ1U1wbll'w1J hwll'w4wnq~ 6wJtlwul:i4muwgliwu hwliwp oqU1w
qnpb4_mu t llJI:igl:irtl:il.J l'lf1"2ll'4.woe: l.lJil l!Jnqa~ hwuwn onoulL!wLnuwli 
4tw'LtL!w\J qnpowl.jj'lgQ, b'pp hwl5wtuw4w\JmraJm'LIQ 200~g t , a=0,3S: 
\.Jt:ipwoL!w\J hwL!w11 oq.U1Wq.npb4_mLI' t bw4nU14tlJ owo4ngrr4. 
wqpbulflJW pwupw4~9 ul:ipeuwl.j, npj'l 4tw\JL!wu qnnow4~gn' a=0,5:i 

fa~[aOrtb\JI:ifl~ tiL japjah11.W4.n('l 1\JLWQnLQhtP litJfbL U1Wf'lLUOnLjajnL\:ig' 
a=0,32u: P.22WJh'll tutwgmQ/'It/1 P2hfllbpf1 twl.f1bp\J t;u' 0 , 4 x0,4~u : 
200~g hwl5wtuw4w1.mqctJWl1p Wl'1ll'm4o R ht::mwt.tnnmraJw\J ~nw 
wqwU1 U1WI'\Wb4.bthu wuhpwdb2U1 tutwguwu wpdt:igl.Jtif'lQ pl:ipl{mu l:il..i 
wrumuwl.j 3.3-mu: · 

Un muwU 3.3 
R,u 100 200 400 1000 2000 3000 

fl.P. 45 39 33 25 19 13 

P.f2WJj1ll I\JLWQnLgj1tj'l hwLI'wp WI'1UnLI.jj)' o-p 'Ltl{wqbgmtlQ 
l.jwU1wpttmLI' t wnttw4n 6wjl.JwLI't4mufltWJ/1\J l:ipbUl4WU1liLut.Ip.: UJfl. 
fl.Oll!EnLU WI'1Unt4tl ilw4Wf11'lW4Q l.jnnnzl{h hl.iLnl:iljWL pw\Jw6btn4.' 

o .. ,. ~£qP/u, 
s 

npU1ti1'1' q>(cx)-'Lt Wrll{W4j'llJI:iflE~'Lt l:ipl:iUlL!WLnnu!p OWJ'LtWlii:il.jmuwguwl.J 
Wl11'lJnL\Jw4_bU1mtaJW'Lt qnrbw4h9ll t, nf1n24.mu t WI'1Jmuw4 3.4-j'lg : 

Urumuwli 3.4 
ex 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 

q>(cx) 0,1 0,2 0,35 0,5 0,65 0,9 1,2 1,6 2,0 
I nnt.nt:il"l a·'Lt l:ij10Ull.IWU1UWU 0WjlJUJtlb4muwgliw\J q.nnbw4/1g1J t, 

P·\J wn4_w4j1 [!Ufl.LWJUW4W1.J 4U1flt.lWOEtllLIWf1Wq.j1otJ t , Lf, 
e-[! t:if10Ull.IWU14,WO UWUtl bpl.jWflnL[aJnL\JU t, u: 

1,0 

4,0 

fatlratruw I\JtW9nL91'lt/l hwllwp WJil pwlJwOI:iL[! 4ml.Jbl.Jw hULnOLJWl 
U10UJ21}' 
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o, =22<p(cx) ·£ = 2,2 ·0,42 =2,9, flP./li, 
' a 0,32 

li~flWOUUJU ~ni\Lfmu, l:iflP OWJUWlll:i4muwguw'll Wfll1!m\Jw-
LltLML!<lJWU q.n{'IOUJ~pg[f a=0,5, Wll.IW q>(a)=0,65, Wjup\.tgll 1,55 
wuq.wu uoo 4tlll.lll WflltlLUOL!wl.J 4nrturg . mu111t1 tutwguw\.t 
Ll'tOnL['aJnLUI}' S1 = 4,5 r)P/LI' : 

::2wJl.lwtlt4muwguwll q.nflOW~~gp' a-ll llnLJll wpdtg\Jtflll J10~Enu.I 
p2fwjp\J 1\JLWQnLgt'lth Wf'llilWOllwlJ 4nl'1liP 1ll tn4wflnL!<lJWU wnttw4tl 
hWUWfl tuLWQnLU[l hwt.J.WUWfl ~tpllp' 

_ p.<p(a} = 1,1· 2 · (0,4 + 0,42) · 0,42 = 4,5 l'lP/li, 
03 - l,l s 0,4 . 0,42 

pul.j \JhflWOLfw\J 4n11limtl' o4 = 7flP.Ili : 
npll.lbuqp ~np6Wf'l4liw\J 4WJWUj1g 1411 LnUJflLUOnL!<lJWU t.l.f'lW, 

ljlnrtnQWJPU WI1UnL4[l aut.J.p , tulwgnuin ~l.iLnE t 4wqup 19r).P (UJ!'l.3.3), 

pu4 Wf1111WOUWU 4nrtll'P9 !<lPJal:illJW I\JtWQnL9Ptl'l Q'LIJ1hWUnLfl 

l:i[14LUI'\nLf3JnL\.II} 4t/1\Jp' 

0 19 e =-=- = 6.7u, 
o' 2.9 

i"u4 lll:ii'\WOLfw\.t l.jnl"lli~g 4.211: P22WJPU I\JLW9nL9PtP hwuwn 
hwuwl.l.jWLnwutuwllwpwn 4wqumu t 4.2 - 2. 711: 
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3.5.U\,'-1.SU\,Q.nt0SUll Sbfu\,~lfU 

lulll'}flf1 3.5.1. 600th.I UlfiWUWQ~O mubgnq hf1ljWuljwl(wnwljr 
qwl.Jql(WOQ 25 ljq t, wztuwlfiWUJ2WJI'lU 1.4UlnLU'IWta"l(bf1Q 1400 f1nl41f : 
Ul.Jhwl/.WUWf"lWtwl{l hwulflnLta"JWl.l L4WU16wnnl( Uf"lW owllf"lnLta-JWl.J 
4bl.JU'If1nU[! 1111 b"pl.jf1WfWl(1WlJWlJ wnwl.Jggj"l l.JI.jWUlUWUj:! 2bf1l/.bt t 
2.suu: 

nrmzl:il l.jl.jnU'I("'Il/.j"l• Wfli)Jne hf1ljWUI.jWl/.WnW4tJ, l:i,ab lWPnflWUlnfl 
l{lnf16Wfl4liwl.J ctwliwuwl.j 1.4Wflql/.t"l t, nn l.Jf1W 4WUIW49WJUnLta"JnLU[! 
4Wflnf1 t 1.4WhUjWUbl 1500 l.J-~g nt WLI.I:iLP l.jbULnflnl.JwtumJU met: 

Lm6nul: Uzf'uwtnwuewJpl.J Ullfllflliwl.J hwl5wtuw4w1.mLraJwl.J tnw4 
hql.jwul.jwl{wnw4n 2fl2Wqowml.J wnwqmra-Jmun hwl/.wuwn t' 

V= nDn_=3,14·600·1400_ 
tooo · 60 tooo. 60 = 44u 1 ll 

~f1.l.jWU4Wl/.WilWI.jj1 ~nflllWfll.jnLU[! ljWtnWfll/.nLLf t U(1W W2tlJW
U'IWUJ2Wj~l.Jj1g 50% Wl/.blP WflWQnLta"JWUp., WJUpllfiU 

1 
V1 = 44 + l 44 = 66 u I l{ : 

Lwtu4hli p.wl.Jw61:iLpg l:i(lltiLnl/.' WJ!l WflWQntta"JWUQ 
l.jhwliwlJ.Iwtnwutuwun hl:iU'IbLJWl LJ.Ilflnttnwral/.l:in!l' 

1000·60·v1 1000·60·66 1 n1 =---= =2120pmq- · 
nD 3.14·600 · 

Sl(JWL IJ.ltntnllwi.J hw6wtuw4wl.JmraJwi.J tnwl.j, b'flp. wntnwl.jb .. lltnfln
l.mL~JnLUQ e=2.5uu, 41:illtnnnuwtunLJu mctn 4Lh1JI1' 

F = mm2f' = ..2..e·O,Oll· n2 = ]~ ·0 0025· 0 011· 21202 = 313 6'•q 
xg 9.81 ' ' ' 't 

l.jwu' F= 3136ll: 
~W2tlW114~9 l:i!'ll:iLntU t, nn L/'lnn6wpl.jliwl.J ctwuwl.Jwl.j hr].l.jwul.jw

l{wnW4Q 44ntn[ll/.~, J2WUp np UUlWQL{WO l.jblitnpnlJwtunLJU nLOQ ql:iflW
qwl.Jgntli t tnl{JWL hrt4wu4wl{wnw4~ 4Wl4W49WJlmtraJwll mctrll: 

lullq~p 3.5.2. IJ)IJ) liw4\Jl12h nLJ'li1'1 IJ.lfln~f"llntl 0=500 Lfli 
tnrrwuwqbntl hWflta" hq4wul.jwll,wnw4n ml.Jj1 4tinwt.Ip4w4w\J 
4WL4W4gwl.jwl.Jntra)ntlJ: fanLJlWUlfll:iltJ 211fWqOWJpl.J W['lwqnqajnLUQ V= 
35 li/l/. t: 

bLUI:iLnl/. wlJL{tnwl.JqnqaJWU Ll!WJUWlJ1Jbf1pg' hwzt.lhL, ta-b tJUiJ2W"tl t 
hlJWflWtlnf1 P.WflbflWQUbl WJI) hql.jwul.jwt.lwnw4j1 IJ.lU'Inttnwral{l:if"lQ, U(ab 
wztuwtnwl.leh nurawggmt.I uwzuwlJ 1.4Wtnt.iwnm! Uf"lW tn['lwliwq~O[! 
Lf"lnenwgtil t 100 uli-nl/., wJunueu 0 1=400 uu: 

Lm.6nul: \..nfl hl').l.jwu4w4.wnw4~ uwhllwuwJhll l4Ulnunw~4.ti11Q 
nflnzmu till hl:illlbLJWL pwuw6btnl/.' 
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nDn nnlllt"nhg n=1000·60·V =1000·60·35==l343 -1: 
V = 1000 · 60 ' 1' 'Ll' nD 3.14 · 500 pmq 

C.utn WUqU1WUqnL,aJWU UjWJUWU~, 1Jnfl t"L uwzqwb hJ1.4WU4WqW
nw41Jbf"lj1 211£WqOWJ~U Wf1WqnL~jnLlll.Jbf1Q L4l:itnE t hi1WJ1 hW4,WUW11 
Ll"lllbl.J, nnrg bLlJbtml.' uwz4,wo ul.jwqwnw4h wnw4.btwqnqll 
L.L.ll11nLU'IW~l{b!l[! nrmzqmu till hl:itnl:iLJWL p.wuwOI:iLmf 

D 500 -t 
n1 =-·n =-·1343=1680pmq : 

D1 400 
tullqtlfl 3.5.3. '1-S-75 Lnf1W4tnnf1n hqnnmra-Jwll wl.Jfwtnllwll Lf"l

ubnn uwtuwtnl:iul{wb" t n,=550 11"1..4.1 Lljlllntlflwta-t.lbf1h tnw4 N,=11 L!4.tn 
hqnflnLfitJnLll ~ntuwllghtm hwt.Iw11: Uwht.Iwllht hl.lwf1wLI.nf1" t Wl1'lJnJ2, 
WJ'l L~ul:innq thntuwugtit Nz=50 '-41.\tn hqnf1nLfaJnLll, l:ipp. LljU1nunw
ra4l:iJ1ll hwugt.tmu till 1800 rmU.j"

1-f"l: 
Lndmul. ~wzt.twn4o tnwf1t.tmu t QUU'I ntni1Lfw1.1 'll:i.:PnnuwgpwJj1: 

L~ul:in~ uJmran hwllwf"l ntnnuwu ramJLWU1f'll:ilh tWflmlln' -r~= 120 Ljq/uu
2

: 

nnnztue 11 '-44.lJ1 hqnnmra-Jml.l l.flntuwugnl'l. tnut:mn U'lflwl.Iwq.ron. 
l:i('lp U.jtnntlJ1W(al{bj1Q n=550 J1nLJ.1·

1
: 

ntnnuwl.J unul:iutnn 4LI11Jh. 
M = 75·0,736·N·60 = 3312·11 = 1054~ uu: 

nt 21tU 6,28 · 550 ' q 

Lf1utm~ lJ1flLUUwqpO[! nnnzqmu t hl:itnbLJWl pwllw6bLnq' 

d>2 tM"' =2' 2"
1054 =3.6u~ ~w~ 36~~: 

1ttp 3.14·120 

N1=50 Lp • .ttn hqnnnL[itjnt\J t"L n,=1800 rmu.(1 LJ.IU1mtnwra4.1:inn4 thuhnh 
hwuwn l.flntuwllg4.nJ1. ntnnt.lnl'l. unubl.JU1Q 4Lf"lllp. 

M = 3312.50 = 14 65~ uu: 
nl 2 · 3,14 ·1800 ' q 

Lpul:inh wuhnwctl:izlll tnf1wt.Iwqnon 4thll~. 
2 ·1465 

d1 = 2 3 = 4,0uu ~twu 40uu: 
3,14 ·1200 

Pl:if'lt.lwb hwzt.lwfl4h9 hf"ll:iLmli t, np 4bfl£111.l U'IWf"lP.I:i!lw4n4 ulflwgt.two 
Ltwt:mn tnnwuwq.ron ul:io t L.hwutnwgn l~utnf1 U1(lwuwq.opg, hl:iU11:iLw
p.w!1 UltlJWl !J'Utmnt.l [itnLjlWLnl1t.lnLl1 t N,=50 '-4'-tlll hqnrmLtaJnLU tiL 
n1=1800 pniJ.l· p.bnl.JtlwbmraJwl.Ip ~ntuwugmu 4wtnWJ1hl: 

tullq~p 3.5.4. ~rL-130 wqtnnllnppLQ 2WJ1dt.lml1 t v=40 l.jt.I/ct 
wpwqmrajwllp.: '-4lllflnL4 wnql:itw41:iLnL9 hbtnn WJli zwrmuwl.jmu t 
zwrcttthl uwhen4: !SwllwlJ.Iwf"lhf1 hhlfl uwhel'l 2l{luwu qnf1bw4119n 
).l=0.3: 
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nrm2b'L LUflQ.b'LLU~lfwl.J ISUJl.JLUlljj"uLUphf1 b'f14Wf1nL,UjnLl.J[!: Uwhuw
l.JI:it, l:itl.JI:itml. wl.Jl{Lnwl.JqmruJwl.J Ulb'f'ul.lf14wJf1 llfWhWlJfl.Jbnf1g, ,UnLJlW· 
Lnfll{nLlf 1: W(II)JnE Wl{Lnnl.fnpflLQ l{WflOL Wji'}U.jf1Uf1 WflWQ.nL,UjWUp: 
~W2l{l:iL' fllJtllfflufl• Wl'lWl{l:itWQ.nLJU WflLUQ.nL,UJWUp 1: ,UnLJlWLnfll{mu 
2Wfldl{bt UULUU tiWUWlljW(lhnL!: 

lm.6nul. Unq.titwljuwu lj'lwuLnwgf1 ISwl.Jwl.ljwflhQ nnn2l{nuJ 1: 
htitnti'LJWL pwl.Jw6ti'Lnl{' 

y2 
S=-

. lJ.lg' 

nnUll:irf g-u owunnLtaJWlJ mctn wnwqwgmlllJ t' g=9,81u/l{2: 

402 

s = =20,6u: 
2 . 0,3. 9,81· 3,6 

UlJL{Lnwl.JqmraJwlJ LnttutJf14wJf1 llfwhwl.J2fl9 btl.lbtnl{, wl{Ulnunpf1Lf1 
Wj1Q.I:itWlfllwlJ ISWUWllfWI'lhQ iU.jl:iU1J2 1: Q.l:iflWQWlJgfl 10-12tl·flg: ~W2l{fl 
wnlJb'tnl{ WJfl hwlJqwlfwuea. wl{l!munpf1Lh ramJLwtnnl:itf1 
wnwl{btwq.mJl.J wnwq.mraJmtJa. lJuwlJ ISwlrwllfwnhnl{ zwncttl.l:itflu, crnp 
24'111w1J q.ni10W4h90 J.l=0.3-f1, 4Lf11.Jj1' 

Vmax =J2J.lgs =J2·0,3·9,81·12 =8,6U/tJ.=d0 t{u/ct: 

~W2l{Wf1ljf1g ti!'ltiLnLtl t, nn W4,Ulnlfnp.h[Q 2WI1d4.b't 1: 
WUtanLJLWUlfll:iLf1 PWfl011 WflWQ.nL,UJWllp: 

lulllll111 3.5.5. Onn2b'L tin4w,awq.bwJfll.J UWJlW4nl{ Ulflwlfumno 
l.Jnnnqtlwl.J Wphl:iUUlWlJngfl tlb'f UlCflLUl.f1nj'Ub'tf1U WrlW2WQnfl J2Wfl2W· 
jj'llJ l'lflUWI)flnLfa)nLU[!: CUUlflCL J2WJ12Wlftlwi.J hwuwn lfl:illlWflWOniJ.IWU 
bL nJ1nztt1Swtuwnw4f1 lJl{wqwq.nLJlJ UlflWlfwqflbo: 

t:itwlft"tnwJnu UlllJwtlll:inu l::iu. lllf1W4lllnnn qwuql{won G=7300lfq, 
l'll:itUf't l:iL UWJLWljf't W'llfll{f't 2lfltlw1J qnf10Wlff't90 f=0,005, l'll:itUWJj'lU 
6wlJWI.L.fWflhj'l ,Ub'J2nLfaJnLlJQ i=O,OJ: 

lm6nu/. ewJ12WJfllJ 'lhUWI)flnLfaJnLUQ n11nzl{ml1 t hl:iUll:iLJWL 
pwlJw61:iLn4,' 

R=G(f+Q•7300{0,005+0,03)=256 ~q: 
lJb'UlUJflWISniJ.IWIJlJ [!UUl!'lnUJ' l:ilJ hbt.nbLJWL pw1Jw6bLn4,. 

p~SK, 
nnUlbfl' p-tr lfbt.nWflWISniJ.IWUQ J2WJJ2WJnl1 nLctlJ t, 4q.: UjlJ [!lltnnl{nu.r t 

QUUl q.nnownwuwJf11J wlJ61Jwq.pf1 utnwl.Jflwntntrbnf'l lfwu lj'lnn
ownlfuwu Ull{JWtlJbflf1, 
S- n tii::iU1WflWISn1.4wlJf1 wnwl{btwqmJl.l ISflqlJ t, 4q, 
K-1..1 lll:iLnWflWISnlljwi.Jf't WU[1nLfaJWU llfW2Wflf1 qn[10Wlff1glr t, 
W2j'uWUlLUl.IJ2f1 ,Ub'jal:iL l'll:idf1tlf1 I'JI:illjgnuf k=5: 
SbflW'lflt"tml. hwl1wllfwUlwutuwu rut.l.wmu wnctl:iEul:inn pw1Jw6t"L~ 

tlbf, ljUl!lWUWI.Jg' 

p=7300·5:s36500 (fq: 
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UtnwgLI.wo' p=36500ljq. wJ1ctt"er fl.b't..LIJ~mu nul!l q.nus 2688-80, 
QUU1j1nLU t:il.lg 1\K-P 6x19 Lnt"uwlj~ Lfb'LnLU11.Wi5nUlWlJ, nnf'l 
u..mwLI.titwq.nLJlJ EWJ!2WJnrt61'lq.n' 

2 Pwn;:;37100 (fq, do=28 (fq/LJ'Ll : 
E2WJ£!WJUWU OWUWuWlfWLI.nJ1 flf1tlWfl.flnL,UJnLU(! crll=150 ljq/lfl12

: 

((}lfpm4j1 ljwu 1SwttJWJ1LUljj1 lJLI.wqwq.nLJU LnJ1WUWq.j1b(! nnnzl{mlf t 
hb'Lnb'LJWL pwtrw~t:itnLI.' 

D~edo 
nntnbl'l' e-1.1 q.nnowljf'lg t, npn ljwtul{wo t wupwp611tr lll!:iuwljj'lg tiL 
llf1W wzj"uWLnWU£!!1 nt:ictj1tfj1g: fa-l:i,UI:iL nl:idj1uf1 ljLUf1WUjj'lltj1 hWUWfl 
e=20: UJUUjj'lunLI.' 

D=20·28=560lllf: 

tullq~p 3.5.6. ~wpra' wnwug tiwen uwnmJ9r LI.J'lLUJnLI. zwpctLI.mu 
bu n l!lJ1WljU1nJ1WJj11J wqnl:iq.wl111Jt"n' 4wqllt.lwb nnl:iLt Lnf1Wljtnnnrg b'L 
q.JnLflwt.nlJLnl:iuwlfwlJ qnnof1gj1g: Ofl.f1 £l:inuwutnj1tiwun t"C t, 
uwnnljgj1 LL!Whl:iuLnWJhll wunmraJwl.l qn(1bwljf1gn K t, Wflf'nLfaJnLl.IQ 
hwzLI.j1 wnl.mfl qn(10WlfpgQ' S: , • 

~wzl{j1 wnlJI:itnLI. wlJLI.t.nwuqmrqJWU IJ.IWJUWU[!, nnnzl:it j11JtlL.fflUf1 
hwutnmruJwllp uwnmJgl'l tl.nwJnLI. Ujb:tng t 2Wf1dtl.l:ilJ wq.nt:iq.wtnul:inn 
l:iL ntrtewl.llL.fl:iLng t tf11.111 unwug l111£t"L l:i11wo hb'nw4,nnmraJnLun: 

l.L11JnLUWlj 3.5. 

Swnptnw4 Snw4ltln111'l 4wti '-4gl(nrt qnpor2h t°C K n ut;gt:;l.JwJh uwullh;m uwuLti?n 
1. ').$- 75 11)\; - 4- 35 -35 1.2 3 

2. 4-701 "1L'l.J -8-35 -20 1.2 2 

3. VS::l· 82 2"1SU • 4887 -10 1.1 3 

4. 'iU::l- 53 . -25 1.1 5 

5. ::lrL- 130 - -23 2.2 4 
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L.lrumuwlj 3.6. 
UwnnLJgt'J WU11nL~JWU U,jW2WI1[! bL owen hwzllr wnlln'1. qnl1bwljgt'J 

(N) wfldben 

Qt:imwugtfwu ~W!l!'l" 

UUJI'lnLJ9h UWI'lnLJ 

punLJJU[! 
wnwu 
6wpt -

Unwl.Jlll.Jw4h 

DUJQt:i'flntl WU!lnLJUjWU 1 0 1.2 1.6 

uwhuwumu 
--------

Swbr wurnqo-rwup 1 .1 1 4 1.9 

Pl.Jwl.jwunu 1.6 
..____~-----

U.ru nLuwlj 3. 7 -nul pbfll{wb' t U1Wflpbfl pl:mlll{wbm~J wll Lnwlj 
EW11.9flWhwu 2fltl9 uwnnLJ9t'l ra-mJLWLnflbLh lll{wqwqnLJU hwuLnm
ra-Jmun, l:iflp Ol)h 2l:iflUWUU1t'J6wl![! U1Wl.I1WUl{nLLf t -1-hg Lfhl.Jtl:iL -
12oc-r uwhllwulll:iflmli, wunmra-Jwll IJ.IW2Wf1t'J nL owen hw2Ltr wnun 11 
q.n!1bw4rgutno. mul:ill Lnwf1pl:if1 Wf1dl:ielll:if1: 

U11.JnLULUlj 3.7. 

--·-
Q.t;m wl.Jg L[n 11 Uwr.mlJ9h hwut.nnL!'I"JnLU(! N 

N PtmuL[wonLtaJ muo. ptnp qnrowt.wr Lnwrptir 
qw\.Jql[wb[!, W['lOtQl.Jt; 1~ l'll:iUlf'nLU, uu 

mn\.J 1.0 1.2 1.4 1.6 1.9 --· ·-
1. '1whml.jnf11'l - 3 4 - 5 -
~ t--Uwnfl (Lfb4) - 4 5 - 8 -
3. Qhwt.lnr (Lfl:il.j) - 9 10 l-g_ 14 -
4. Ublj 6Qn~ uwhl.Jwlj - 10 
5. Qhwuwhuwl.j 300 l.jq. phnnl{ 11 12 

f---- t-- 14 16 
6. Qhwuwhllwl.j 500 l.jq pta1m( - 13 14 16 18 -
7. '1whml.jWJhl.l uwhl.Jwlj 1.5 7 
8. P.l:inllwlllw~ w!lumLfn_[!JlJ 

w) 1 Ln. ptmuwt.nwnnflmraJml.l 19-'"21 3.0 17 24 27 
_p}2 5 Ln .:... -- 5.5 25 28 21 34 39 • n It --·· 
q) 5.0 Ln .. -----. 9.5 30 33 36 36 45 
tl) 8. 0 Ln -----" ~ ~ 

15.5 38 43 47 50 60 
l:i) 12 Ln -----II lP 22.6 49 53 57 61 70 

9. Uwn11wt.nw(l ll!QLnnLfnptll 
---· 2.7 16 17 19 21 23 
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Urumuwll 3. 7.-r 2Wflmlrwl!mraJmun 
]1 0. ltgwuwum.l wl{Ulnun~ht 

8.5 29 32 34 24 43 w) 3 t.n. p.tmuwt.nwpnrt 
p.) 5 U1 -----II II 

12.0 34 37 40 43 48 
q.) 8 Ln ,-----, 17 39 42 45 48 54 
Ill UU2 25.0 47 52 57 62 70 

r ti) L!wLIU2 20 42 46 50 54 62 
' 

q) PtLU2 540 U 48 67 73 79 85 92 
I t) ~tLU2 548 U 70 81 88 95 103 115 
' 

.11. S llW ~ Utn(l'lltip r.tPPnLP wijnp 
i 
i 
: 

LU) I').S-75 6.0 22 24 26 28 31 
p.) S-130 12.0 30 33 36 39 45 

q) L!wLfwgn 60.0 75 83 92 105 110 

nl l!wU11:iQ~ QLbiJ 40 59 66 72 78 87 

ti) S-70U 4.0 18 21 24 27 32 

Oppl.Jwl.j' uwf1tfLUU1WJ1 wL.tU1unp.f1LD. Ll.lb'U1e t q.l:iLnwllgp uwnm]gp 
l{pw]nl{: btw41:iLnwjpll U1l{JWLUI:if1lJ till' uwnmJgn hwf1ra t, wnwl.Jg 
6wetpp, qbl.l1wl.Jguwl.J pllmJraO p.llw4wl.Jnl.J t, uwnmJgo J2Wf'l9f1Whwu 
211P9 t, Ol)p 2Gf1Ul.UUU1h6WU[! t=-1 oc: 

U11.Jmuwlj 3.5.-pg q.Lnllbue N qnf1bwljgp wpdtieo.. nro. hwl{wuwr t 
1 ,6-r: U11.Jmuwlj 3.6-t'Jg l:i[ltLmll t, nn Lfw!lr)WU1W!1 wL.tU1nllnp.f1tr q.b'
lflwllgllwu hwuwf1, b'f1p q.nrb'w4t'l9D. N=1,6 t, Q.UU1 8-1111 Lnn'1.t1 gmg· 
umuer. UW11nLJ9P hWUU1nLtaJnLUD. IJ.IGU1J2 t lPUP 21 ull: 

UJULllflunL.t, LlW!1r)Wl.I1Wf1 wL.tU1nllnp.f1LQ uwnnqgp lll'lU..IJnLl wllgljwg
llbLnL hwllwfl, l:if1p urw qwlrq.LtwbQ 2,7U1 t, uwnnLJgr hwutnmraJml.Jn 
21 uu-pg IJ.IW4WU tl.lll:ilf'IE t Lhlltl: 

Uf'lJnLUW~WJPll U1LlJWLUI:i[ln~ uwnnl)gp lllj_wqwqmjl.J hwull1nL!CI'JWU 
nrnznLLlpg p.wgp, 4wrttr t uumnLJQP ptmuwLnwnnl'l.nLra-Jmlln hwz~bl 
hbl.l1bLJWl LliWflql:igLtwb pwl..lw61:iLI:if1nl{' 

1. 2mJL UW11nLJ9t1 'lbL4J2nllf Wllt'Jlj_wl{n[1 p.l:inl.lbf1h hWUW[l. 

Prn =tO~ h2KS: 
N 

2. lft'ltl:iL 18 U1. ra-f1rampwl{np pl:inlll:ipp hwLfwf1. 

p = 115 hzKS 
rn N 

3. 18 U1-t'lg pw[16!1 ra-fltanLflWl{nrpbnlll:if1p hwllwf1. 

p = 125 h2KS 
rn N 

n !lU1bf'l' P U1-u ra-mJLWLnfll:iLt'J p.bnl.J Ltwbmra-Jmul.J t, U1. 
s-n- Wl'l.tlmraJmuo. hwzLtr wnun11. qnrowl.jt'Jgll t, 
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h·Q· UWI'lnLJ9f'!lf'JWUU1WQ~ hWULnnLft 1J t WnwlJg OlJWb'WO~· 
Lfwll 2011 lfl~, 
K·ll fbruwulllMwllwJ~ll qnnow~~& npo or}~ pwgwuw-
4wll fl:ij1UWUltlf'!6Wll~ l'}til . .l.l£!nll/ ~~nul t hbU1I:iLJWL 
pwllw6bLn~. 

' t!~ft'tll 21:inuwu
~11W4wl.J 21:irulwu
t,g wl.Jgwo ontr~ 

K=100-l0=0 9 : 
100 ' 

l.lrthm~Jmllo hw2t.lh wnl.mrt qn,owljhgo' 5=0,05-t't, 
Qlil'}nLl.ll[mLf t, n11 uwnmJQO £!Wrtgnwhwu 211h9 t: 

lJS2-82 U111W4U1nnh qwl.lql[WOQ 3500ljq t, t'tulj ljgWUWJL 
l[nnl[wo L!Mw4nuf nLllh 50004q qwl.lql{wo: Cl.JflmublJE 
tlt"twunl.l 8500ljq: l.lJULllhumt uwnnLJgh ijlwu1.11wgh hwuU". 
l.lll:illlet thllh • 

h = 
8500

'
1
•6 

=5089= Sl 
100. 0,9. 0,05 ' uu 

0110£! WCJ(lbqWIJlUI:if1h l'}l:i£!nLIJ Uj'lwl.Jg Uhf!:iL b''l.WO ht:il'lWi 
raJnLU[!, QU1.11 €=300h LliWJUWlih, 4Lhl.Jf1' 

€=300·0,51=153 d': 
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~l'lUW· 
JnLU[! 
muo. 

IL· 

3. 6. tlb~Sf'UUu'-I.SUlJQ.nttaSU\J 

ttb4llll1w4wl.J tllt11q~wu LWJl.l 4nnwnnLraJnLll mllt't Wl1lllW'li1W4wl.l 
otmuwn4nLraJmllut:irmLLf tiL 4bugwrtmu: 

tL04llli1W4Wll hWil.nj'li'}W4nt.l wztuwl.llnLLf bll nl LfhWJU 
hwull1ngubnn. pbnuwpwn6 uwngono. li111WliuLllnnll1wJhll liN!ngllbj'lQ, 
WJLI:iL unwunt.t LnLUWl[nnl[mLf till Wj'llllWI'\11W4Wll 2tillgon\J m 
U1wrwbeul:inn: l.lJll 4t'tnwnt.tmu t llwl:iL p.wquw~ht.l U11:itul.Jntnqt"tw4wll 
L.Ljl'l ngl:;ulJI:ij'l (tLI:i4llli1WUilWljgnLlf, tLI:i4ll111WhWrtnj'll'}nLU, ttl:;4llli1W· 
Lft'U mu, ttt:iliU111WU1W£!wgmti tn wall) hnwljwl.lwgl.Jt:itnl hwllwn: 

0\JwjWb ttU41Jli1W4W1J tut:inqt'twJt't wlii:ilJUJLWJU 4hi1WilnLI'3JWU[!, 
wnwl.Jg nnh ctwuwl.Jw4w4t't9 Lfwrum th ljWJ'Inll bwl[wtt:iL Pl'l 
qnnomut;nL~JnLlJQ, unw hu~.n wl.JqqnLJ2 l[wnl[ttnu 4wll ttl:i4Lnf1W· 
wli~Ulwl.JqmraJwll ljwllnuut;no tuwtulllt:iLtlU wJu 4wnnll. t 1.mLJ'llt'tu4 
L.fwhwgm hWill[WO hwugl.Jbt UWf11'\nLU, Wr.IWfWQUOL hf'lrt!:ih ljwu 
~WJ1'3JnLU: 

l.lJu~pumt wpLnW'll'lnLraJml.Jmli oqUlwqnnol[nll. ttb411111W4wll 
tutinqt"twu 4wf1nrt t ul:ir4wJwgllbL llb6 l[lllwl.Jq. WJil LljWU115wnnl[ 
w1Jhj'lWcttiz1.11 t wzjllwl.llnrtlll:if'lhl.J W~.L~Whnl[l:it LljW2Ull.I.IWUWljW1J 
Ll~fngl.Jt;!1nl[: 

UJU pwctllnLli JlU!1l[nLLl t:l.J tull'lnflul:in, nnnue hl.JWf1WLlnnnLraJnLll 
l:ilJ lllWtf'lu ~uwl.JwtnL uwn11m uwnlfllt't Ltnw wqflnrt ttl:i4~.nnw4wl.J 
hnuwl.Jeh l[l.llwl.Jqwl[nf1nLJaJW'll wul.llt't15wun, LliW2lll~wllw4wl.J llhfng
l.lbnh hwzllwn4o bL 4WJOW~~g LliW2lllllJWlJLlbtm un2ngwnnLLfllt:inn: 

lv1Hl~l1 3.6.1. nnnztit UWI"'fl"L llwnlfllnl[ wlJgl.Jn'l hnuwlJgt't nLd[!, 
21l.taWJP hbU1 unw lit'twgLfwlJ htLnbLJWL huwnwllnn flbl!4£!t:il1nLLf. 
tn~-1>wq, tl:iqngt"t hnll.wl.Jgmuniju~w~wq, tt:iqnetl uwnghlJ llt;4nLUf'lttll.J 
h LL!Ll tit~ u: 

Sj'lijwo t gwllgh qOwJhll LWilnLUQ U=380'-t, UWI'lflnL UW!1L1Ut't 
ll~UWfll'lnLjaJnLUQ R!F15000 Ohli, UWI"'E~l.J llb4nLU~l~ llhUWfll'lnLjajnLl.J[! 
R'.n:~=400000 Ohli, gwbnn11w4 lib4nLu~t~ flpliwflnnLraJnLl.JQ' 

R".n:~=10000 Ohu: 
Lm.6nu/: b'fl4~wq upwgllwlJ I)OLlj£nLU, nnu wubllwl[~.nwl.JqwLtnnll 

t, UWflflnL UW!1LfunLl wl.Jgllnll hnuwueo nnnzl[mll t Ohli-n pwllw6bLnLl. 
u 380 . 

lu1 ==-=-- =0.025l.l. 
Ru 15000 

U.uhnwctb2lll t ll4wlllh nLubl.lwt. nn lllW!1Jltif1 LliWJllwuutnh9 
titl.Jbtnl[ LfW!11lnL flpliWI'}I'InL~JnLl.JD. 4wnnrt t U1WLnwllijl:iL LWJlJ uwhuwl.J· 
ul:inmu: onnuw4' tunuwl[ hwlllw4n 4w11 tunllwLl 6uneb!1h flbl.I.IEnLli 
llhliwflnmraJml.lo 4wnnrt t f'12llbt utJl.Jtt:iL 1000 Ohll·tl tL l.JnLJl.Jf'lu4 
Wl[l:itt't QW0!1: l.ljl'} llbl.llenLlf llwrn).11L UWillfllnL[ wl.Jgl.Jnf\ hnUWU£!Q 
ut:ibwumu t trL ttl:i4lllnwhwnl[wot"t t.llllwuqo pwn6nwumll: 
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Lf~w-llwq 211.rawJ~ tbqng~ hn11wllguwu rtl::iL.lU~mli, t:ipp 
lib4mu~tllbp~ nnwLm t.J.wlllwgl:it t, uwnflnL uwnlfl.ln4. wllgl.mq 
hnuwuen 4L~ll~. 

u 380 
1112 = ----r;::;· = = 0.0143 l.l: 

R 11 "'3 15000·1.73 
LfbljmuwgL.lwo tbqnem[ lihw-llwq upwguw\.J l)tigmli, bflp 

libl.jmuwgliwll nflw4n t.J.wlllwgbt t uwnl)m uwnuuntt w\.Jgl.mll, 
hnuwuen LIL~ll/1. 

luJ = U = 380 = 0.011 U . 
r.; R utili 15000 . 

v3 Ru + · ··· ·· 1.73·15000+ --- · J3 1.73 

Lrwn11m uwnlfl.lml wugllnll. hnuwuen. uwre~u utl.jmurihll 
hu.jt.J.btj1U 4L~ll/1 

1 U 380 ==000t4U: 
u4 = J3 RLil:ilj = 400000 . 

R + 1.73·15000+ .. - --u ·r:;3 
"'" 1.73 

'-l.bfl2/1ll l11Wf1pbf1Wljj1g bpbLmli t, nr UlllLUgl[wO hnUWUJ2[! WJUJ2WU 
tt lJ.l11Wl.Jqwl[nf1 tt, f2LUUp np ULUj1J2pU t!bl.jmurtll LUI.ljLUhmlnLli t 
wllt.llllwllqmraJnLliQ, npm.{hbllll::iL 0.0014<0.014l.l-/1g nr~..nt:ii'J. 0.01U-Q 
wllt.llllwllq hnuwllel'l uwht!wuu t: 

lu\lllllfl 3.6.2. n11n2l:it ql::ill'lll/1 l[pw 4wl.lquwb, Ru=20000 Ohu 
l"ll'lllwl)pmraJm'll m\Jt:ign'l. Lfwnrtm t!wplfunll. wugl.ln'l. hnuwueQ. t:iral::i 
ULU hu.jllbt t 500 4. LWflnLU m1Jbgn11, ttb4lllf1Wl.jwu 2'l.f'Ol.UJ~ lft:i4 
~wq~u, nj'l/1 LfiJljmU/1t/111/1ULUJ1.J1nLfOJnLUQ qb'U1ll/1 lJL!LUU'lllwt!p R1= 0.5 
VOhu t, /1u4 liJmu hwrtnnJ1.wtwrl1 t!l:iljmu/1t~ J1./1liwqpmraJmllQ ql:ill'llJj'l 
1Jl.jwl11Llwt!p Rz=0.4 VOhll-j1: ~nll./1 11/1UWJ'l.f1nLfOJnLU(! hwzt.l/1 t/1 
wnllt.J.nu.r: 

lmiJnul. 4wqut:iue ttt:i4l1111W4Wu zrua-wjj'l hbll'l UWfll'lnL li/1wgt!wlJ 
hLUUWfldl:ig utlJbliwlJ (Ult. 3.12.): 

4/1!11\lhn~j'l Oj'lt:iUE/1 hwllWOLUJU, hwlJqmgWJ/11.1 ltbll'l Ul11Unl'\ 
hnuwueubf111 qmllLUflQ hwl{wuwp t unwupg llnLflU t:iltni'J. hnuwueut:ip/1 
qmuwnru: w- hwuqnLJgj'l hwuwn 4uLnwuwue (1J4. 3.12): 

I= 11+ 11: 

~uLn Ohll-11 opt:iuep' 
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Rt·/1 wpctt:ieD. U'll::ii'\Wilflt:itnll Ohll-11 ontuel1 p.wuwbt:iL/1 uti2 

LjUU1W\JLUUJf 

R 

u 
I= : 

R1 ·Ru 
R +-· -·

l Rt + Ru 

w 

u 

p. 

t.~. 3.12. tttilU'IW~Wll 21lliWJ~lllfwprpu lf~w~wq 
lfllwgU'wll ututLI'w\1 

{2) 

Ohll-~ opbl.JEP9 ht:iLnbLnLLl t, nn 21'\jaLUJP W·P. Lntil'l.WUWU!l l.hwuw~ 
qnLqwhtin 6JnLI'l.l:il111 hnuwueul:ifltl pwztumliQ hw'1wflWP 
hwubliWLnWL!LUlJ t l.JflW\Jg flPUWI1('1nLf'a-JnLU1Jbpj1\J: 

.!t = Ru , npl.nl:il'l.l19 It =ILl ~LI 
~ R1 1 

ktl wpctbEQl110'1WJ1.!1l:ilnl{ (1) pwuwbtLp Llb2 4Ull'1LUUWUJ:! 

I= IuRu + lu = lu(Ru + t) =lu (I<.u: Rt} 
R1 Rt t 

U~..nwg4,wo hwl!wuwpmupg nnnzbug' 

I - IRt 
11-

Rll+RI 

Sl{JLUl hwt.J.wuwpllwlJ ul:i2 l11l:ii'\LUJ1.('1t:i1JE (2) hwll,wuwpnLLfpg 

UlllLUgl{LUb Wfldt:iEQ' 

111 = (R, + R,;::')(Rll + Rl) 
. RI+Rd 

~W4,WU LUflUWU h WJLnWfl LUfl[l Ol::iLWLtmtubLnl{, 4 UU'lWUWUJi!' 
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I _ UR1 

II- R,R2 +R;~(R, + R;) 
raliu.Jnu wnttt.eutnn litN~hl..i p.wuw6tLh lib£, 

R. 
r 

d... 
r 

ll~. 3.13. ~wzllwJ'I~WJ~ll hwlfwJ1dte uJutarw 

Q.U'll.Jbl.JE 2'l.,UWJh hwuwpctt,e fl.PULUI'J.11nL(ajnLl.JQ. 

(1) -hwl{wuwnuwl.l Lft2 U'll:il'lW'lntu.e rh-h wpdt.en tL nnnzl:il.JE 
uw[lT).nL Lfwput.m4, wl.Jg1Jn11 hnuwl.JEQ. 

111 = ItlliiJ ·Rll = 16·3 =0.047 U 
Rh +R 11 3+1000 

lulii\~J1 3.6.4. ~n11wlig4wb tbqnQnt.t 380/220'-1. twnnu.I mutgn11 
gwl.Jgnu.I U1blll1 t mutgtt hn1111 hbU'l ~wpo Lfpwgmll: Uztuwl11wl.JgwJhl.l 
hnllwl.JgliwlJ n.!'lllW'lllnLtaJnLI.IQ Ro=4 Ohli t: ltwntS LipwgtJwlJ U11:i11mt1 
hnuwl.leh wl.Jgt.fwl.J llPUWili10Lfa:JnLUQ

1 

RwiJ=12 Ohti: lJWf'lllQ ~wpo lijlw
guwlJ U'ltirtl'l9 qL11ll4,mti t x=4u hl:inwt{nnmraJwll l{rw: tJnw EWHh 
LftitmLta:JnLllQ' a=0.80t1: ~n1111 1.11tuwl.jwnwn l)pliWf!.flnLraJmun' p=3·1 02 

Ohti: 
nnnztit ,QWJLWjpl.J twrmuJQ, n[1j1 Wql)bgnL(aJWU U'lUJl.j ljqU1llt{j1 

qtU11JplJ l.jwl.Jqliwo uwn'lll 
Lm(Jnul. Q.bU11Jj1 hl:iU1 upw-l>wq l.jwn6 uj'lwguwlJ hnuwl.JQQ 

nnnzl[mu t htU1bLJWl p.wl.Jw6tLnl{. 

I = U ~ = 380 = 13 7 U 
b .J3(R

0
+Rw6 ) 1.73(4+12) . 

.8WJLWJj1U lWf'lnLUQ ljnpnzl[jl hl:iU1t"LJLUl pwl.Jw6btmf 

U = lb·p·a = 13.7·3·10
2

·0.8 =l7 '-t. 
11 21tx(x+a) 2·3,14(4+0.8)·4- · 

bqf1Wl.jLUgnL(aJnLU
1 

U2=27'-t LWf'lOLll[! liWf1fl.nL ltJLUUEP hwuwp 
4l11wl.Jqwl[np tt: 

lulJq~p 3.6.5. ~Wzl(t:it QJnL'lWU1UU1bUW4WlJ U1bf'Ul.Jj'll.jWjp 
unrmquwl.J WflhbUU1Wllngp W2tuWU1WUj2WjplJ OL LliW2U'llljWUWl.jW1J 
hnrtwljgnu..Jn. brat hnuwlJf!Q uwU'lwljwpwpl(nu.r t 6000/380 
bu,a-wljwjWl.JM: Obqnj2p lipWliQnLUQ ql:i1.11l.Jj1 ht:iLn hWJU1Up tt, uwljWJU 
hwJ Ull.lp t t:mwtwfl l.jwpbLWJhll qop l:ipl.jwflnL(aJnLUQ I e= 10 l.ju, ortWJhll 
qbpl.JQ' eoq=15 411: ~nrlQ l.jwl(wl{wqwjpl.J t: Swbp LWf'lliWlJ qbtl tt:iqng(! 
hn11w4gl(wb t 6w4Ltnrt Wl.l1Whnt.lntn4,: 

UztuwlllwuewJtlll hnrtw4gnu.rn l.jwLnwnt.lnu.r t e=3000uu 
bp~WflnL(aJUilJ l:iL d=50 uti U'lj'lWULUqO~ tunll.nt.lW4llbpmt, nnnug lipfl:iL 
bllWO htnw4,nf1nL(aJnLU[! a=2e: tunl1nt.lw41.Jtip[! lltlwgl.Jn'l. lljnrtlliWLnJW 
Zl:iflLnWlLIO'llLIWU'ljl LWJl.lmraJnLlJQ' b= 12 uu, tlUlt hWUUlnL(aJnLUQ I 4 1.11.1, 
ql:iUll.Jp Lfbf WJU raw11.tlwb t 800 uti tunpmraJwup: . 

U2tuLUlllWliEWJ~ll hnllw4gllwu hwtiw11 ul:iqnllwJllnL(aJWl.l 
qnpbwl.jpgQ TJut;q1=l.2: l'flW2llllljLUULUl.jWlJ hni'\WUQnLli[! l.jWU'lW(1ttnLU t 
l.mLJll tunll.n4.wl.jlll:if1nl{, npnllg llpfb'l ht:inwLtnrmraJmlll.J QliflnLl.J4,mti t 
a=e, ubqnl.Jwjl.JnLfaJ wu qnpbw4119U' 11utq2= 1: 
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Lm.6m.tl U;/IJwtnwlipwJ/1li hnqwligmuo (qpnJwgnuJ): 
llt'Jllt.l::iL 1 ooo '-1. twrnu.rmt wztuwuml'\ U1bl'\w~wJwlleut-rmu.I, 

qb1.111.Jp lJ~WU1UWlip unrtlwt lii::iljmuwgl{wO OrlWLWI1 gwlJgt:i(lnLU, 
pwnon tWf1nLt111g gwon twnuwu gwug~l.J wugtlwu l{U1wllqhg LJ.4W2U1· 
li.IWUnLJitJnLl.JQ 4WL11WI14.ntli t gwop LWflUWU gwl.Jgl1 t,t:iqnen owljl{nl'\ 
WLJ.4Whnl{pt[! hni"].W491:itn4_ (LnbU. l.JI.j. 3.14): 

Ow~l{n11. WLJ.4whnt.lt'ltl1 W2f'uWU1WUI:?WJtlll hnl'\wllgtlwu 
llPUWI)flnL(a'JnLU[l LJ.4tiLnE t PWtlWI1Wfl~ htiLnULJWlUIWJUWl.Jj1lJ. 

R., :s; 125 
lc 

np1.11tr1.' 125-D. gwon twnuwl.J gwl.Jgmu W2tuWLnwliEWJhl.l hnrtwtrg
uwtr JitnLJLWU111tiLfllW!'InLl11.J t tll::i4nLUj1fl..rbflj1 l{l.Jwuuwl.J l)t:ilJ.lEnLli: 

m 

~nrtwbgn>g~j\ltlf'~ 
11w1pn>IJ!! 48<111' 

o~. 3.14. U21uwmwl.lewJ~ll qi'IRJW(Iwl.lwgdwl.l tL 
1JiW2U1UIWliWIIW11 hni\W'llgdwl.l UI\Jtiiw. 

Ie·l..r pwn6tl twnuwl.J gwugmu upw~wq 4WI'16 II!'lwgtlwtr hnuwueu t: 
~WP.OLWJ/'IU qbtpp hWUW(I WJU nrmzlj,nLtl t hbU10LJWLLJ.4W(1ql::ig('IWO 

p.w1Jw6tiLnl[ 

I < Uil 
e- 10 ' 

Oflllll::irt' U- 1.J gwl.Jgp LWJ"InLUl..r t, Lj'-1., e-[! gwl.Jgp b('lljWf1nLj'aJnLUU t, 
41.1: 

Unw~wq l.Jwrus tlj1wguwu hnuwuen tltibnLraJmun 4tnlll1. 
I s 6 '

10
=6l.l R < 125

=208 Ohu· 
e 10 ' 0 - 6 . . 

tunrtmtw4t.rortt !l!'lllwrumL~~tJnLliO. nf'lnzt.[mu t hbU1l::iLJWL 
pwliwOI::iLn4. 
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p 4f 
R 1u ==-in~, 

2'1tf d 
npU11:il"].' p·ll hnll.h lllOUWLjW(lWI1 !li1UWfll1nLJitJnLUU t: YW4,Wl{W· 

qwJttll hnf1l::if1j1 hwuwp' p=100 Ohu.tl, e-n hnrtwllgmgt'lt tunrtnl{wlt~ 
l:.ifl~Wf1nLJitJnLUU t: €=3 tl, d-lJ tunf1n4w~t'l U1pwuwq!'IO'll t: d=O.OS li: 

Sl:if'\WI)(lCLOlt wndl:iel..rl::i!lQ, 4UU1WUWUE 
1·101 4·3 

Rh. = Pn- = 25 Ohu : 
.~ 2·3.14·3 0.05 

nnn2b1.J,e tunrtnl{wlfiJbflfl ,ewl.Jwlfu. hwz411 wnul:itnt.l 
utiqnllwJl..rnLJitJWU qnnow4fl911· 

- Rtu. 'l'lubq 
nl-

R, ·T!t~ 
nnllll::il'\' Rra·U hnll.W'llguwu UWflf!Wl{nnuwli f'ilnLJLLUU1f1Ul~ !l!'IUW· 

rJ.Il mraJ nLtrtr t 
Rlf=Ro=20.8 Ohll: 

llt4·u tunll.nt.lw4lll:inl1 ~.Pntuwi)Wfl6 t4nw1Jwguwl.J qnflbw4j1g1J t' 
llt'.j=0.7: 

UJUI..I.I~Unl{, lllbrtWfl!lOln4 Jitt.l WJtlU Wl'l d!JE1.Jbp[!, nnnzl:iue 
tunrtn4w4trtlnt'l ewuwl.Jn. 

n1=25-12120.8·0. 7::2: 
fvnrtnt.tw41Jii!1Q ujlwgl.Jnrt 2l::iPU1WLJ.4nrtlJ.4WLnj'l l::if14Wf1nLj'ajnLU(l 

4LI'll.JI1. 
en1=1.05·6·2=12.6 u: 

48 t.Il12 lj11111tlWOEn4 zl:i!'IU1LULJ.4ni'}.LJ.4WI11P hnuwl.JE!'l wl.Jgtlwl..r llflliw
tl(lnL!i}JntU[l npnzl{nLU t hl:iU1l::iLJWl pwl.Jw6tnnl{. 

R _Lf.n~~= l·lOz ·f.n!·12.60l =8.30hti: 
nJ 2'1tf.n 1 bh 2·3.14·12.60 1.2·0.8 

brat h1.U2t.ll1 wnl.!t:iue llflliwrlJ1nLf'ilJWli ul:iqnl..rwJpl.J 
U1WI11WUnLUl..rOfll1· WIJ..IW WJU hw4WUWfl l!tt'll.Jp. 

R 111 = R~1 ·llc1 :;;;.; 8.3 ·Ll = 9.96 OhU, 

l.lupnrt2 hnrtwl..rguwl.J UWflEW4nfiUWU l)fltlwrumLj'aJnLUQ nrmz4nu.I t 
htJU1bLJWL pwl.JwotJtnl{. 

1 
RtJ ~ --::-, ---· 

. -~~~ + DT!t.l.ll 
Rnt Rtu 

n11U1bl1.' tl' n1·U unwgl..rnrt 2l:if1U1WI.l.lnrtLJ.4WU1j'l OQU1WqnpO'tlwlJ 
qn(10'w41191.J t, nf1Q QUI)ntl.Jl[mll t Tln,=0.9, Rn,·ll 111:i4 2ti11U1WLJ.4nrt1.1.1Wlllj'l 
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fl~LlwrmmraJml.ill t, wnwl.Jg hW2ll.~ wnl.JI:itm tunrtnLtwLtwJ~ll hnrtw
gmQ~tul:in~ tltnwuwl[nnmun: 

unctt:ieucrrn Lnl:irtWflfll:itn4' LtuUlwl.Jwue. 

R 1 -
tl:::; 0.9 2·0.7 -6.6 Obd, 

--+-· 
9.96 25 

"lW2U1UIW1JW~WlJ hn'lWlJgnur: 380 I.{ LWflUWl.J l).l::il.ljJ2nLU uwrew~ 
ll.nnmlil.JI:in~ lii:iU1WJ'lwljwl.J LtwnmgqwoewJ~l.J uwutinn pl.JwLtwlmlJ 
UjWJUWUUl:iflnLU LW(lULUl.J lllW~ !Llll:illlJ2 t L~lJI:il.J, UWltLUJU l[U1wl.Jq~g 
Ll!W2lllll!Wll41:itm hwuwn l4W2ll"'ll!Wl.J wt.twu hnrtwl.Jguwu l:il.J 
l:iUfaWflltllnLIJ: I'I)W2li"'L4WUWljw'll hnrtw'llgllwl.J ll~ULUill'lnLfa)nLl.J!J. 1..4t;lllj2 
t Rh=4 Ohu~~g wll.bt H~l.Jt'l: bt'lll:itnll. 'lflWl.Jt'lg nnn2qnLl1 t 
LliW2U1L4WUWI.jW\J hnrtwl.Jgllwl.J hwqw'llgmgf1tl.Jbf1tl J2WUWI.jQ' 

n = RJu ·Ttul.iq = 25·1.0 = 9 hwm: 
Rb 'Tlt~ 4·0.7 

lfj1wglJnrt2bllU1WlllnrtL4Wlll~ l:inl!wnnLiaJmlln 4t~llh. 
t'n1 = 1.05an = 1.05 · 3 ·1.9::: 29 u : 

lfhwglJnf12bfllllWUjnf1lljWlllh ll~UWilflnL(ctJnLU[! liLhllt'l. 

R' =__£_fn lf
1

n2 = 1·10
4 

2·29.00
2 

_ . 
02 l1tf bh 2·3.14·29.00.en 1.2·0.8 -S.9 0hd. 

=\wzll.n wnl.Jbtm-l ul:iqn'llwJ'llnLiaJ w'll qnnowljngn' 
21:i('lli"'WL4n l'llLI W lllj1 'lh UWilllnL~J nLUQ lUh l.Jh' 

RD2 =R~2 'Tiubq =5.9·1 =5.90hd: 

lfj1wgl.Jnf1 2l:iflU1WL4nrtlJ.lWU1h ijlnj'uWJ'lWfl6 tl.jpwuwgllwll 
qnpb'w4nsn' Ttt~ = 0.62: 

~nf1wl.Jgllwl.J wupn112 uwnewijnpuwl.J QUI)hwl.Jmp 'lhUWJ'lflnLiaJnLU[! 
tunun. 

1 1 
R D2 = • I R , I R = = 3 Ohd : 

Tlt~ D2 +D'flt~ tu 0.62/5.9+9·0.7 I 25 

Ulllwgll.wb' wni)Jmtlgj'lg l:ipl:iLmlf t, np Rn2-n lf1nne t ramJLWlllflb'Lt'l 
'lt'lllw'lnnLfiJmtlt'lg' R~=4 Ohu, mulllt'l hnrtwl.Jguwl.J owj'uutino uqw
qtigllbtm 1.1UjwLnwl!n4 Ltwntith t j\lnf1nll.w4ul:inn gwtlw4n 2 hwLnnll. 
LlfWLtwul:igllbt: 

lubq~p 3.6.6: lJWfll'}[! l)j'llljl:il t l.jLnl'!ltWO tiL qbU11Jf1 qpw Q'l.lltWO 
LWflUWU U1Wl.j QUl'l.lltnrt OI)WJt'l'll qbf1 hwf1nfl'lWLW!1t'llJ (llll:iU lllt. 3.15}: 
nnn2bL hUfliWlJ LWflnLLI[!' UhLt(ll• l:iiab l111:il'tWUWUf1 l:i!'lljWflnL(ct)nLU[!, nnn 
ll!lW [!'l.lljl:it t LWflQ t=5l1, liWfl l).nLQ llt'll.JitiL WJil lllOJ'lWUWUQ 
ht:mwll.nnmraJnLIJQ' 5=311: =\wrtnl'l'lWLWflt'l U1!1Wliwqj1b'Q' 2r=O .0 111, 
hnf1j1 hl:illl lij1w4gliwl.J hnuwueo.' I11= 1 OU.: ~nrtl'l IJll:iu wt.twnwn lll'lllw-
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n.rmraJnLUQ.' p= 1 020hlf. LI, UWf'llfnL uwrn.fl.J)1 f'l.tHIW!fJinLraJnLUQ' 
Ri:::10000hLI: 

u~. 3.15 

Lm6mtl: l').j1mwn~l:itmt ql:ilillJh l{rw o.uywb hwrtnf1'1WLWfl0. nnllll:iu 
~Lnfl YLnrl{wbe mul:ignrt tr~wr hnrtw~gj1t, n11nzl:iuE hwf1.n!111WLWflh 
ll.1n l!ll::il.Jg)1wto. hbLnl:iLJWL pwl.J wbl:iLnl{. 

lh·p f 10·102 5 
cph "'-- fn- ""-- ---- · fn-- = 440"-1. 

n;f r 3,14·5 0,05 

Lfwr r).nL y wuqu wb ml:irtn u.r ql::iU11J)1 lfw41:irl:iLmJraD tJ..Imnl::iugpww. 
nrnzqmlf t hl:iU1ULJWL ybf1L4· 

= !.JL..£. fn 2x _:..!_ = !~_·1 02 en ~(2,5 + .. ~)+ 5 = 30Y. 
Cl>q 2n;f · 2x-t 3,14·5 2(2,5+3)-s 

~lljUWU LWfiUWU qn[lbWI.j~go, nrn. hW2411 t wnunu.r UW[lfl.nL 
nU1EI:if1)1 'l-J1liwr].f1nLfOJnLll)1g Ljw)'l.Jl{wb tWflUWll wul.jmliQ, 4LI1ll)1. 

l 1 
a.2 = ·---·-- ;::;;; 2 = 0,87 

1 + l.~f: 1 + 1,5 ·1_0 
Ru 1000 

U.J u L4twnt.l, hlljliwll L Wllnu.rn 4t)1llj1. 
Unlll=( l:l'h-q>q) a2= ( 440 -30) ·0, 87= 360'-l 

n11n )1.J)1uU1 t.l.U1wllqwt.l.nn t: 
lv\J'l~ll 3.6.7: 380/220 qbj1 l{l:i('l£nLU tUI:iJlqhWJ)'l UUlWrl)'l!Q 

qrnJwgl{wb t (on)'lllw~. ttb4lilflW2Wf1d"hm}: Ul.Jmgnrt U1Jiwllu~nr
t.fwU1nflh9 UflW mul:igwb hl:inwll.nllmraJWU Ll!WU16Wnnt.l Ljwrnrt t Ull::il'\h 
ml.JI:illwt qf1nJwgliwll )1.Jwlj1wunuJ: l').f1w hb1J1 lib~Ull::iJ'l Q.UUl wl.JLlU1WlJ
qmraJwll lljWJUWUj1, Ll!WhWll£ll.nLLf t, )1f1wll)1 hblil ~wq)'l lljWUlWhW
Ljwl.J L1)1wl.jgllw\J rtl:iLl!EnLli, WUlljWJUWU WU£WLI\I:it LI\b'lWYWJLLIUE[l, [lUll 
n11nLLI hlJ..(llWll LWf1nLUQ Uhll1 t<~ ~LllbLI\j2 t ql:iflwqwl.Jgj1 60'-l.-[l: U.Jil 
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U/WJUW\JQ tJnwljwuwglJbLm hwt.Iwn t.nb'lw4wJwllen 4whw!innl.{wo t 
nnwun Ujnt.nb\JgpwLQ [!UI)nLUn'l UjW2t11U/WUWljwl.J WUfWt.nt.Iwb 
uwflenl.{ (1.14. 3.16.): 

l..ljl'). flbU/enLLI oq.t.nwq.nnbmt.I bue LWflUWU nttt. nnn t.fnUl 
q.nnown4t.Iwu LWflnLtJQ Uqn11ts=30~. wljt.nt'JL{ lflwfitnLJJ'at'l 
flflt.IwflnnqctJnLUQ. Rn=400 Oht.I, fllHlnL4t.nfli.{Q' X"=200 Oht.I: 

C\Jflm\JnLtJ bue, nn flnwujl htt.n hUjl.{btnL ctt.uuwuw4 t.TWflllD 
l(wuquwo t hn1'J.wljgfltubnt'J qnt.nmg flnLf1U tunuwL{ q.bt.nl.lt'J Llnw, 
WJUI'l\Jeu q.t.n\JnLt.f bue, nn hUjUWU lWflUWU qnnbwljtJgllbf'\Q' a1=a2=1: 

1 

t.~. 3.16. t:tli~mpw~wll utbi1.W~WJW11SI1 UIW2U1UIW11w~wll 
qpnjwgllwll urutllwll 

1-qt~UlllWQlJl')llLU!"I!f'l!"I[1Wll, 2-WutWhn~~t. 0K·Wli,UlntlWL11 W1J2WLI1!"1tl'l WlJf!WUlnrt 
~n6, PH-LwrnJwlJ nbLI:i, r.-ttqnel"l hn'lw4glfw1J llfliiW'lf'lnLpJnLlJ, rb·L[1wgn~gMt 

hnflW~gLiwlJ 'l~UW'lf'lnLPJAL'll, fn·qf'lnJW~wU UIW2Lnutw1Jw~w1J hw!lnPill"ltfl 41'l4tiw4fl 
hn11w\Jguwu llflllwrnmLpJnLlJ: 

Lnt6nu/: nnn2bl.Je nbtbll qnnown4llwll hwuwn UjWhWl.Jfl.{nq 
LWflnLUfl htanbLJWL pwl.JwabLnl.{. 

/R2 +Xz 
U -u v n n 

qn11o - hl.l.f·rt J 
a1·a2 (Rn +rbf +X~ 

nnt.ntq' Rn tiL Xn·O lll:iLbtl W4t.ntll.( bL ~lJI')nL4t.ntut 
flt'JUWI')flnLrctJml.Jl.Jbpl.J bll, Oht.I: 

Sb'rtWflf1bLn4 hwt.IwUjwt.nwutuwu Wf1dl;ieutno 4ut.nwuwue. 

30 = 60 J 4001 + 2002 

J(400 + rbf ct- 200l 

l..lJut.nl:ii'J.11g npnzbue Ll'lWQnLgt'l! hn1'J.wljguw1J ll!'lt.fwl').pmraJmllo' 
rb=470 Ohu 

UJu llbLii.QnLtf IJ.IW2t.nL4wllw4wl.J wllfWUJIJwlJ uwpeo lfqn(lbfl, bral:i 
hUjUWU LWJ"'nLL.fQ hwul.mLt.f t 60 I.{; 
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3.7. uu~~arn~~au~~aues.,.,uvntta-ann... 

Ut!Ujpnu.m dwuwllwl! llralmLnrnnw,~ll tLI:ilft.nnw~wu tll9etnn 
l{t.nwl.Jqwllnfl blJ UWflfl4w1Jg ljJWURfl hwllwn: Pwgp WJfl, lfWJOWlfQ 
hWf'\L{Wtll:iLnl.{ 20U£!b!1/1U nL lfWI'lnLJQUl:iflf1\J, £!WflnLJ2WUIJ t w\Jnu.l' 
llpw\Jg, Wl'lW2WQUnLU t hnfll:ih: 

lJWf'll)fllj L{Wf'tnLQ tlJ q.t.nbL 2WU(itWf'IQ.I:iLfl lJil2ngnl.{ lfWjOWlfpg 
IJ.IW2tntJ.4wl.lllttm b'qwllwlfub'nn: 

Cwurawflctbtl.Jb'no trllnLu b'l.J t.nwppl:in l.fwnnLgl{woefl. bnrtWJill.l. 
ontJ.4WlJWjt'Jl.J bL gw1JgWJf11.J: l..lnwl.{bL Lfbb lf/11'\WI'lnLfaJnLU nLlJI:ill 
bn'lwlfluul:ino: Pntnn t.nl:iuwtm 2Wllrawpq.l:itlltno pwqLtwgwb bll l:ipl:ie 
hlultJwljwu t.nwnntpflg. 2Wl.JJ3Qlll')nLll/1t/19, hnuwuewhwrtnnll/11119 b'L 
hn11.WUQ~fl.JI:ipf1g: 

Cwurawnq.l:iL'llb'tl/19 wlfbltWUjwpqwq.ntjliQ. On1'J.WJ/1U'll t, npj1 
L4W2t.nUjw\Jwlfwll q.ntnflll j1pt1JM ul:inl.fwJwgltmu t 2fl2WqbwJflll 
hlllfen4 4n1.1, unw h!'lue/1 zwnwl.{nrtn llb4mlfl:iu wllqwt.I uta t 
zwur;tiJUI'J.nLll!'ltt'l pwnarmraJntllflg: 

lubllf1J1 3.7.1. =.wzl.{bL hnflthj'lg nL LJ.iWJ(itJnLUt'Jg IJ.IW2l1IIJ.IWUL{b'Lnt 
hwt.Iwn t.nllt.nbumrctJWll ltwl.{rawiJ.Iwhbullltl bplj6.n1'J.WJ!'lll 
wli'L4P"L4WU/W2t.n1J.1wl.lmraJw'll hf1t.I1Jw4wll t.nW(lpl:ipQ, hn11wllgllw1J 
t'Jt.fLJ.inLLUWjpl.J flf'lUWfl('lnLrctJnLUlJ nL hnqwl.lgtfwl.J UWJ1RWi.ln!'lnLt.IlJbflj1 
zWlfll:ip[!: vWtlf'itWUjWhbUt.nfl Wtfl:ilJWpW(16fl lfbt.nl'! P,W("'Of'\nLptjnLl.J[!' 
hx=7u t: =in11.11 t.nl:iuwlfwnwn ~tlwflnmraJmllo' p=102 Ohu.ll: 

=.nll.WUQnLU[! lfwt.nwnl.{nLIJ I; tunqnl.{w4lll:ipntl, nrml.lg fWlfll:ii"'U till 
e=3tf, d=0.05li, pull upwug t.Iflfl:iL htmwl.{nrmraJmllo' a=2e: 
tunrtnl.{w4lJI:inn t.Iflwgl.{wo l:ill 20(ll11WUjnqUjWt.nnl.{, nnJ'I LWJl.lnLJ'aJnLlJfl' 
b=40t.It.I, hwut.nnLr&JnLlJO.' h2=4t.It.I: =.nqwllg/'ltlll:ip/1 tunpnLrctJnLUQ ql:it.n1Jf1 
uwlfl:ipbLnLJf'itl'l9 h1=o.au: 

LntiJntd. nrmzl:iu.e WUUUlnll!WIJ.IW2U'IL4WUnLJ'aJWU t.n4JWL 
hwtfw4wnqf1 hwtfwn ll!W2t.nlllwllnLraJwll qnpow4f190 hbt.ntLJWL 
pwuw6b'Lnl.{ 

Ku,=KoPA, • 
nrt.ntil'\' K0-ll wlliJ.IpniJ.lWJ~l.l op.Jb4t.nfl pwnornLraJnLlJQ hw24tl wnllnt'l 
q.nnow4t19 t. 

K0 = 5,89tg( 1 + 0,08~ ~) 
nnt.nllll.' H·o WlliJ.InnUjwJt'lu OPJil4t.nj1 pwnbnnLraJnL\JlJ t (unt~nnwp.Wfl 
QUF\nL'lltlnLt.f t H=400t.I), hx·ll U4W2LniJ.IWUijnq opjbljtn~ PWI10f'lnLfiJ'JnLlllJ 
t, t.nLlJWL Oj'lpl.Jw4~ hwuwn hx=7t.I: 

K0 ;;:;: 5,89£~ 1 + 0,086 
4~0 ) = 3,1, 
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P-1.1 uwhuwl.lwJpl.l qnnowl.fpg t, nrn hwz411 t wnumLI opJI:i~U1~ 
h. tiL zwuranu'lml.Jiltll h pwn6nmraJml.lul:inl1 nwnwpl:inmraJnll.JQ bL 
nnnzl{mLI t 1.JI:inenhj12JWlllWUW61:iLnl{. 

h 11.74 bx -li,SJ 
P=l-0218......!.-7 h , h 

C+nnouwl.fwl.Jnu.f WJU Ql.JrtmlJl{nLLI t 0,5-0,7, A-l.J Ll.IW2U1l4WUnL/UJWU 
hmUWLjlnL/UJWU qnrowljpglJ t A=0,65: 

6-6 0 
B-8 
-i'~x 

1 

\,~. 3.15. tin~t:.nruw zwllfiKUfiQtitfl UIW2U1UIWllwl{wll qnUlnL ututllwll 
1. "'lwzututwllw~wll qnutnl uwhllwlln qbutlJ~ llw~tlltLnLJ!illllJ!w, 

2. "'lwzutUJWlJw~wiJ qnmnt uwhllwbn h. i!WI'Ilii'IRLPJWli IIJ!w: 

'-l.l:il12llw4wl..lnrl:iu 4wrn'1 b'lJE nrnzl:ilL4W2U1L4WlJmraJwlJ qnrowl.fpgo.' 
Kllj=J, 1·0,6·0,65=1,2: 

Cl.Jrtml.Jtue KL4=1, WJfl. rtl:iLl.lenull4W2U1Ll.IWllw4wll qnU1m 2wnw
L!I11111' r hwl(wuwn 4li11Jl'l Onl'\.11 pwn6nmraJwl..ln' h, I'1U4 l:iJ1W2tuwL(nn
L(wo wll4JnL1Jutip[!' a=45° l:iL r>=50°: 

ClJI').nLlJI:iLnL( h-hx= 12, ljUlllUJl.JUJllJ2. 
r=h=12+h~=12+7=19LI': 

hc=0,5h=0,5·19=9,5 II: 
a=4(h·hJ=4(19· 7)=4811: 
b=0,8a=0,8·48=38,4LI': 

4.wnl:itl1EI1L4whwtlwllul:irrg upl.JttL z~urawnqb'll1 uJnLlJQ 4LI11.Jh. 
5=0,15·r=O, 15·19=2,8511: 
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~nl'\.11 l').j1UW'll1nL/UJnLUQ nnnznui l:il.lg htiLnl:iLJWL pwl.Jw61:iLmf 
tunl'l.n4wl!1Jbnj1 hwuwn' 

R = ..E....(.en U _.!. 4h' +£) 
)u 21t£ d 2 4h' - P. I 

nrllll:il'\.' h' -[! hnrtll uwljl:ipliujlg uplJfl:iL qt:ilnl.Jj1 Ul:i2 (aWI'\.l{WO 
tlJnl'\.nl{wljj1lib'2Lnli'1.Q tmwo hlinwLtnnm~QJnLl.llJ t, 

h'=i+h1 = 
300 

+80=230u1I 
2 2 

UJUI.ljjlunl{. 

R = 10
4 (.en 2300 + .!.en 4 · 2300 + 300 ) 27 3 Ohii 

)u 2 . 3,14 . 300 s 2 4 . 2300- 300 ' 

nrn21:iue jl.mrtnl{wl.jul:in/1 J2Wl.!W4Q 

n = RJu · t'lut 11 = 27,3 ·1,2 = ll,7 
R, •11t~ 4·0,7 

ClJ I'J.nLll l:iliJ2 n = 12: 
Cl:ij1ll1WLI.Ini'\.Ll.IWtll~ l:ir4wf1n~~QJ nLliQ 4Lilllj1. 

er1 ,05·an= 1 ,05·2·300·12==7560ulf: 
lJ~wgllnrtzl:ipll1Wl41'11'\.L.LjWlll~ fl.t1lfUJI').f1nL~QJnLUQ 4Lj1llj1. 

R =-P-tn u~ = 104 ln 2·7S60z =1280hu 
l 21tf.l bh 2·3,14·7560 4·80 ' 

hnrtwtJgtlwlJ wupn112 hwtlw4WflQh llhllW'l/1nlfaJnLU0. nnn2l{mt1 t 
htil.nl:iLJWL pwuw61:iLnl{. 
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lu\n}~J"' 3.8.1. nrmztit hn'lWUQUWU ht:ilfl upwgl{WO rJ.tiql:i(1 L!nLWr'!~ 
hnuwuewhwqnrfluwll fl~UWfl(1nLtaJnLUQ., tirp unwupg ptil.lqh\J t 
!)WlllWI144mll600 t/11 wrwq.nLraJwllp, ntiqtifll{mwro hnr'(wljgl[wb t: 

C.l.lflml.ll:it ptillqt'll.Jh ttti4L11!1LU4wllwguwll wrwq.mraJml.IQ, l:ipp 1t·l1 
hwuwn' q=1·1 o·8LJ./[1nli!, q.l:iL11llp uljwL11uwup nt-ql:ipll.mwn!'l tttii.JL1111 w
l.jwll lllWr'lnrtnLfaJnLUQ.' C=10'9.:t> t: rl-tiqt:il'll[mwno. L9l[mu t 15 nnUjt:imu: 

LmiJnul: 'lwlllwpljl{nrt nt:iql:i[1l[mwn!11.J lll!1l[wo Lf1PLl LP9EQ 
nrnzl{nLLf t ht:illltiLJWL pwl.JwOt:iLnl[' 

Q=q-V, 
npU'll:irt' V-ll 1 rmli!bmllllrtllwb puuqpup ewuwlju t' t·m[: 

Q=1-10'8·60-15-60=5,4-10'4K: 
'lwlllwpljllwl.J l[ur2mll q.l:iL111.Jp llljwlTlllwllp ntiqtinl[nLWt'lP tl.rw 

WllW2W9WO UjnU'ltil.JgpwLQ. ljnrmzl{p hb'Lnl:iLJWt 1!WULU6tnnl[' 

U = Q = S,4 ·I0-4 :::: 5 4 · lOS '-1.: 
c 10-9 ' 

hn rtw1Jgllwll hl:it.n ntql:ipllmwnp ll!'lwgllwu hwrtnn'lhth flllllwflnm
JaJnLlJQ, nno. huwnwt.tnrmraJmll t U'lWLhU P2tig1.JI:it Ujnllll:il.Jgpwm llpl.Jtt:iL 
10'-1. (uwn'lm hwuwn wu\.llllwuq. twnmlllJ t) 4ttlll!1. 

R:S;UT =10·15-60, 167 tJOhll: 
a 54-Jo-4 ' 

' 
lulrq~Jl 3.8.2: Cwpctptl.J b:[1p Lt'lnn6wrl.juwl.J I!LUdwllllmuep 

l{wnl:itller uwlllmguwu hwuwt.rwllcth tun'lnllwlful:inll ub:neru 
LT1(1Wllwq.pbo. d= 18llll: lvn 'ln4.w4ntl. l!b:l.Jqplll'l tnb:ll.wLt'lnttJ llwll Wf1 w
q.mraJmllo.' V=0,65 u/4, t: 12tiuqpllp bwtuuo. 1 lj'-Llll ctwllp hwuwn' 
q=369 qn: Ptiuqpup bwl{wtwJpu qwuql[wao.' p=0,7 qfLJ3

: 

P.l.JnL,aWq.(1tit, ljLU[1n'l t' WI1!)JnJ2 hflflUh WllW2WUWl, tiral:i WllW
LltitLUctnLJU hqnpnLfaJWLip W2tlJWtnnr'( 2W(10hfPU W'lEWln L!WrJ.t:itWtlJWil· 
umnfl uwtnmgttnu 4W!11!JnLnwumnnu..r L111:irtl1 t ml.JI:iunu..r hl:illlwll-Wf10 
pnul.jmLI: 

LmiJnul: 18Lill tnpwllwq.bnll_ tunll.nll_wljp l.rlllrtl[woen llw41:irl:iuo. 

s = 7tdz = 3,14 ·t,sz = 2 54uuz : 
4 4 ' 

V=0,65 ll/Ll wnwqmraJwu 11-li1.4emu LUJil- ljLT1pl[wbenl[ hnunrt p.l:iuqpl.Jp 
J2WUWljnLtaJnLU[! 4t!11.Jp' 

Q=V·S=65-2,54=165ulf/L[ ~wLl 0, 165t/L[: 
LJI:ilj dwLIL!w [!UfaLUQJ2nLll W)fl EWllLUljQ 4thlJh' 

Qa=O, 165-3600=594t: · 
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--twnl::itll12P p=0,75ljq./t 1\JIIlnLfaJWl..l flb'L4emu, 1 ctwllmll uwLT1mgwo 
Ltumbtt'IEh qwlJq.L[wbQ 4tt'lllh' 

Q'ct=Qct•p=594-0,75:::445,5~q: 
<llnp6wnljuwu pwowuumuemu Lj'ln(1own4~nTt zwnctrth 

wnwll.titwctnLJll hqnnmraJmlJo. 4Lillln' 

Nz = Q~ = 445,5 = 1207q~w: 
q 0,369 

lu'LIIllll'l 3.8.3: Uljql!llw~wll 6 U"lw !Suznu.r nLl.AI:ignl'l ul:irttiL[wb Oflh 
pwtnllllbnp L4Whl:iUU1nLU pnlJljLl,t:it t hrtll-th, nnp ht:illll:iLWliEn4 01111 
£t:i(1UWUL1lp6wl.JQ. 18"C-pg pwp6f1W9b:L t li!'llJibL 600"C: 

Uj111-Jn"e PWtnll\Jti11Q 41.4W)fabl.J, l:irab" hWjU1llp t, nn 600"C 
£tin Llwullljltiwup fll:il.4J2nLllll-11WUJ2 l.jwpnrt tiu flnuwl.JwtllhlJtbL 15 ll"lw 
auzllwll: SWEWQLIWlJ htitnl:iLwuenll, pwtnl.Jllbpjl [!U11WI16w~mllQ hW2LlP 
t wnl.J tit: 

Lm6nul: Ltwqul:iue pqntunr U!11ngl:iu~ hwlfwp 15"C l:iL soooc 
£tnuwutnpt5wuutinr flGL4J2mll' 011-h 4tHSw4o. pumrawqrn'l l::in~m 
h WLlWUW/1nLll1Jb(1 

PN=GRT1 tL PzV=GRTz, 
nnllll:i'l' V-l.J Ul:iflLILlwO OflP bwLtwtll t, 

G-l.J Ut:i'lllt.lw6 Oflh qwlJq.Ll,wblJ t, 
R-Q q.wqwjpll hWUUlWlllnLUU t: 

Pt:ipll,wo hwl[wuwrmLlllll:ipQ nnw11 Ltnw 1!Wdw1Jb:tntl.. ~uL11wuwllE 
P1 T1 -=-, 
P1. T2 

nplllbrth9 600"C 2l:iflliWUU1j16wllj1 L11Wlj Olfh 6lJ2nLUIJ. hwl[wuw11 ~Lhllh' 

p = p T2 = 5· 600+273 = 151561Jfflw: 
2 IT 15+ 273 ' I 

~wzl{wn~pg b["1bLmLI t, nn h(lflbhjl!l-t:il4EnLU, bpp OflP 2bflUWUU1tH5WlJQ 
pwf'l6!1wllnu.r t llhl.JttiL 600"C, pw[n1Jl.Jtno.tti1J 11-rtiwuw bL ~IJ.lWJrabu: 

lu\Jilllll 3.8.4: nnnzl::il qwqn Li!WJrallwu ctwlfwllw4 6uzmun. bral:i 
l.Jpw ul.jqpuwl.jwu ollzmllQ Pu4=0,1 LJ"lw t, pulj £t"nuwuLnp6wlJQ' 
tu4=2730°C: 

Lm6nul: Q.wqn t.ll:i1121.Jw~wu !Suzmun IJ.lWJrauwl.J f)tl.4emu npnz4mll 
t hbtntiLJ LUL pwllw6tLnl[. 

t 11 - tu 
plj = pu~ +Pu~ --: 

273 
SbllLUfll'lt"LnLl tall.WJPU W(10bJ2UI:ifl[! 4ulllwllw1Jf!. 

2730-0 
P11 = 0,1 + 0,1 

273 
= l,HJ"~lhu: 
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lulJI'}flfl 3.8.5: nnn2tit plJlJqf11Jf1, ptilJqnt/1 bL WQIJUlnlJ!'l 
qntnfl2f11Jb'nl'lg l.jwqlf4,wb qntnf'l2W-OI)WJI'll.i tuwnl.inLf'll)/1 Ll!WJraLiwl.i 
uLnnf'l/lll uwhllwun: 

Sn4,w6 till tuwnl.m Lf'l'l/1 PWI'J.W'lnnqaJ mun' ptil.Jq/1ll P, =20%, ptil.Jqnl 
P2=10%, wgbUlnlJ P3=S%: UJ'l JlWf1W'li1Wl/wqlib'f'l/1 Ll!WJtaLiwl.J UU1ni1/1l.i 
uwhlfwun hwLibLiwlllwljwl.innbu hw4,wuwn t. 

Nt=1,6%, N2=1,8%, N3=1,3%: 

Lm.bnul: Swnpcrn wm4nrt hbll.m4l.ibn/1 qntnn2w~o11w1 /1u 
tuwnllnLfll')./1 LllWJ('aUWU Ulllnn/ll.i uwhliWl.i[! nnn2bliE hbU1bLJWL 
llnlllw4,nn pwl.Jw6bLn4,. 

E=--•_oo __ 
PI + _P2 + ~3 ' 

N 1 N 2 N 3 

nrU11:ilf P,, P2, P3-0. [}UI').hwumn {2Wl.iw4tJ li4·WU1UWLip JnLflWEWUiJnLfl 
PWI'lWI'J.flWllwu/1 hwnwptnw4wl.J ewl.iw4mraJnLl.iu t, %-m.t: 

N,, N2, N3-0. Ofl,nuJ llJW/1nLUW44,wb JnLf1WJ2WUtJnLf1 
PWf"lWI').I"lWUWU/1 L4WJ('aUWU UU1nl1/1l.J uwhllwl.Jl.Jbnu blJ: 

P.wuw6bL/1 Ub£ U'lbi'}WI').I"lbtntl hWUWUlWU1WUttJLUlJ wnctb'Ellbpo. 
ljUU'IWUWUJ2' 

100 
E == -4 57°1 • 201 10 5 - , /O. 

-- + ---- + .. 
1,6 1,8 1,3 
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I 
! 

=\w4.tit4,w6 1. 
lf)wLJ1nwuU14,woaubflD. Lib4 2t'nlllm.t u t.-n4t-tm hwuwn uonljwl.JJmra/1 

bwtuuo. l:iL UflWllgnLLI gl.JI').nl'}tnL6/1tllb!1/1 L4LUI1nLUWljnL('aJnLUD. 

r Sl.JI').nl'}tm6/1t1.lb'!11'l t. crr4 wu J mral:i n f1 t.bn4wl.JJ nLtabp/1 Owtmram· 
I 

\..4W[1nLUWljnLtaJnLUO,, wlnlwl.Jnu.ro. 6wtuuo., q/11 % taJntll 

t./1llll1ntwEI:in bL ul:in~un 

UuqnLJll wtnntWE 
(tunqw1Jw4mt 200 92 c.. 

1J t.n Ll mLI) J.:l 

~? q.ml.Jw4_nl1 wtrntw- J.:IC 
£b'f1 b'L b.Iwtlll:if1 (l.JI:in· 180 75 ~.g, 

Llmli ttm2bonhmlli ..c:.3 
..g~ 

l.J/1~.nrnuw6m4 c _, 
100-180 35-10 ...JC 

_(hJ_ n_q wl.J w4 mi.) ~ 
J.:l 

l.;t1ll'lf1nunutJll6 .t: 

jhJnqwl.Jw~mU 160 80-5 

Smll.wl.Jti!14l:ifl bL tlfwtlJbp 

t.IJn4mlio. 60-90 35 t.t'ln2bgnmlimJ 

Ollh h.llnmtaJwl.J wnctl:ieul:ino 
011/1 ltJ tnnLf(}jnLUQ' p (4q/L13) tnwppl:if1 £bpt.IWUU1/16wll/1 tiL 

OI'J.j'l pwpnlibU1(1W~wlJ OU2UWU 
2G(1tl. (litl UUil. u. 0.) I GUIQnLli 

725 730 735 740 745 750 755 760 765 770 
·1 0 1.270 1.289 1.292 1.307 1.315 1.325 1.333 1.34211 1.351 1.360 
-8 1.271 1.280 1.88 1.297 1.396 1.315 1.323 1.332 1.341 1.350 
-6 1.261 1.270 1.279 1.287 1.296 1.305 1.313 1.322 1.331 1.340 
-4 1.251 1.261 1.269 1.278 1.286 1.295 1.304 1.312 1.321 1.330 
-2 1.243 1.251 1.260 1.268 1.277 1.286 1.294 1.303 1.311 1.320 
0 1.234 1.242 1.251 1.259 1.268 1.276 1.285 1.293 1.302 1.310 
2 1.225 1.233 1.242 1.250 1.258 1.267 1.276 1.284 1.298 1.301 
4 1.216 1.224 1.233 1.241 1.249 1.258 1.266 1.274 1.283 1.291 

t 6 1.207 1.215 1.224 1.232 1.240 1.249 1.257 1.265 1.279 1.282 
8 1' 198 1.207 1.215 1.223 1.232 1.240 1.248 1.256 1.256 1.273 
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10 1.190 1.198 1.206 1.215 1.223 1.231 1.239 1.247 1.256 1.264 
12 1.182 1.190 1.198 1.206 1.214 1.222 1.231 1.239 1.247 1.255 
14 1.173 1.181 1.190 1.198 1.206 1.214 1.222 1.230 1.238 1.246 
16 1.165 1.173 1.181 1.197 1.205 1.197 1.213 1.222 1.230 1.238 
18 1.157 1.165 1.173 1.181 1.189 1.198 1.205 1.213 1.221 1.229 
20 1.149 1.157 1.65 1.173 1.181 1.109 1.205 1.205 1.213 1.221 

~Wltt"t4Wb 3. 

C!12W~WU1~ U~£W4WJI'l~ ql'lwll~lllwg~nll 2W[lctlfwu qn110nu~ 
w_[lctt"euonn zoueh uonumu 

~11~ £O(Hiwu- upu~l:iL 40 50 60 70 80 90 100 lllh ISwu, oc 30 
0.022 0.028 0.033 0.037 0.041 0.046 0.051 0.06 

~wllb'LllWO 4. 
Ollh lfb'2 211WJ~l.l qntnn2~1.Jon~ UIWI'lml.lw~nq-aJml.Jn pllw4wllnlJ 

U('allntnl'lU1WJ~U cllzuwu bL lllWflPbfl £OI'lUWUlll~cwul.Jhl'lh I)OU.U~nLI.l 

~11WJhU 
~11WJhl.J 

~l'lWJhu 
~l'lWJhll qntnl'l2· q.ntnl'l2h- qntnl'l2· qntnl12h-~l:il'lLIWu- UIWI1nLU. ~l:inuwu- UIW11nLU. 

U1t'lcwun. Ol)j1 li1P4 
lll:il'lh lllhDWl.J, 0 Ill'! lrlh4 uont'l 

oc hwql:igltwb uwuuw~h oc hwq.b'gllwb uwu1Jw4t'l 

I)OUIEnLU, cuzmun. l)til.-4£! nL Ll, 15ll2nLU[!, 

qtuq Llll ulll).. u.p.. 
_g/~q 

Llli ullfl. u.p. 

-15 1.1 1.4 45 60.7 71.391 
-10 1.7 2.098 50 79.0 91.982 
-5 2.6 3.113 55 102.3 117.478 
. 3.8 4.60 60 131.7 148.791 
5 5.5 6.534 65 168.9 196.945 
10 7.5 9.164 70 216.1 233.093 
15 10.5 12.699 75 276.0 288.517 
20 14.4 17.391 80 352.8 354.643 
25 19.5 28.55 85 452.1 433.041 
30 20.3 31.548 95 582.5 525.392 
35 35.0 41.827 90 757.6 633.692 
40 46.3 54.906 100 1000.0 760.000 
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~JJl{l:itllWO 5 
C+JnL11.Wll1'LIL11t"uwltwll 4bl.JI').wl.J~llbnhg wli£WU1~wo £t"runli3JLJ.Jll, 

woruwraram qwq~ tiL 2f'lWJhl.l qntnnzhubrll ELUULULCl 

~bfl linL(3jl.IJU 
I 

I 

,Q~l.JW~[l ' 

'3 EWUW~Cl· 
i 
j 

O'ct ~nmt 

c:: I .J::...:::;r 
c. " c. E'§ 

Ul.Jwuml.Jllbrt'l tun uJp.n 
.I.Jt:J ... ,.:l .D ' 
,.:l..Q 1: s !:!a.· 

.c_,.:l"bl -33 ,.:l !:!a,"t -.J::..-
3 3'd 

3Nc. c-::r 3 c.l:.d' :Jet .J:: c' 01 c: . ::;:! 2. 3 C" ~~ 
...... ' 
1: ! 

5 ~ ct (j 

1 2 3 4 5 6 

300 2536.8 1248 90 288 

UU1bl'l2 ~m{bn 400 3104 2310 110 350 
440 ' 

600 3889 2814 138 

4LU(3UWU1nL 4n4bl1. 300 2704 1890 96 307 

w) ~W(3UWU14nLraJnLUIJ. 400 3213 2310 114 367 

10 Lhl1111 600 3805 2730 135 43U 

400 4930 3570 175 960 
p) llW('aUWllll{nLraJml.ll} 600 5636 4074 200 642 

Llt'llltbL 30 LPU111 800 6337 4536 225 721 

30 420 302 15 47 
~nnraon' 40 592 428 21 67 

Lltll.JtbL 1 wlfub4 wlt -·so 730 520 26 88 

40 612 445 22 70 

60 903 652 32 102 
1-pg t!tlll~b'L 3 wLiub~wu 

100 1184 a so 42 135 
118 

90 1041 747 37 

3-pg LfplttbL 4 WUUbl!Wl.J 120 1548 1125 55 176 

150 1604 1159 57 183 

0[1 hlt2llbf1' 120 1352 g74 48 153 

4 wt!ub~wupg Llt'llltb'L 180 1999 1465 71 227 

1 l1lW!'lb4wlt 250 2098 1503 74 236 

220 2028 1470 72 230 
301 

I 

I 
' 

; 
1 U1W!1 b4Wl.J ~9 t!hllibL 2 320 2050 1911 94 

310 ~ LnWI'lb'l!wlJ 350 2734 1999 97 
106 J lvnqwllwJnbfl 100 932 672 33 
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~wut:ni.Jwb 5-tl2LUI1nLUWl nLtalnLU[ ,wllhll LUO 6-h 2WI1nL'Liwl nLta!OLUD 
1 2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 11 

ULnl:ip£ hL tlh'Liil::iL 2 150 1075 777 38 121 
wtiuwllw'LI hnn 200 1654 1050 44 141 

200 9,6 0,38 0,14 0,21 
400 9,5 0,45 0,24 0,35 

100 1125 819 40 128 
2 wtiu~g wLtl::iL~ h'l~ 150 1293 924 46 168 

200 1465 1050 52 267 
100 2226 1176 79 252 

ouwo 1 o tuno~nput;nmt 150 2547 1827 90 288 

600 9,4 0,50 0,37 0,47 
~Lt-800 9,3 0,52 0,40 0,60 

-31-2 0,6 2840 21 
2. 3000 1000 9,2 0,55 0,46 0,69 

1200 9,1 0,55 0,54 0,81 A· 

1400 8,6 0,54 0,64 0,83 -31-2 1,0 2850 17 

200 2924 2112 104 338 1600 8,6 0,52 0,70 0,94 
100 1209 878 48 137 1800 7,0 0,50 0,70 0,94 

~l114n'l tunql:in 200 1604 1155 57 182 800 2,5 0,45 0,12 o·, 18 
300 2924 1533 75 240 

VWln'lW2Ub'[l' 15 420 201 15 47 
ti~'Litl:iL 2 wtiub'~w'LI, 60 203 609 30 96 

5-tlg litl'Lifl:iL 8 wtiub'~wu 80 927 714 35 112 

1200 2,7 0,52 0,17 0,26 
A-

1000 1600 2,6 0,53 0,22 0,33 
-41-6 1,0 930 34 

2000 2,5 0,43 0,32 0,48 

3. 
2500 2,1 0,40 0,36 0,54 
1500 6,6 0,45 0,60 0,78 A· 2000 6,8 0,50 0,75 0,98 -32-4 1,0 1410 24 1500 2500 68 0,55 0,90 1 15 

I 

~ci 
b'pw21\J wLtnpl[n 11 _, 

5 tlbl!U1nW1WI1dhi I c:: ~ r:: ... 
~'tl 

--3 ,..::1-::f' z c:: 3 t:.. 0 

~i: ,..::1 ,:1 3" c:: ~ 3-=: ..c::. 3 3 c:: .::r,;-. f" ~ci ':]0 0 c c:t .... .::rt:.. 3-:l 3 _, ,:1 c. .::T "§ ~ 
c:..cn -.:~ c::J :§.:r '::I 3 . c::'c 3~ N §_~ 3 ... ..... 

0 5 CJ c:: N c:: ":I 5.2.-3 
C::,:J ..... .::T.::r 3 C::,] ..:::ra: .~ i[5 t!.c:: ..0 

3 c:.. ... c:: 3,6 c:..r:J' :5- 3~ 3 f"3c c:-c:: N 5-'= 3 ... -'-::f' c 31[ ,:1 5 c. c::'c: 3 §_..:::r 5 5 -::f' 
0 "'i!: 'Q 

.;:;r . .Uc:.. ~ 
3 5 etC: .u-::f' cnc: ::::> c 23" ,:1 oct -'"' a' r::J' 3 .s::. t:.. .U3 5 ::1 .s::. .s::. rr 

3" C1 

1 2 3 4 5 8 7 8 9 10 11 

3000 6,5 0,50 1110 1,30 A· 
3500 6,0 0,46 1 30 1,55 -41-4 1 7 1420 34 

1000 2000 5,4 0,48 0,6 0,84 
3000 5,7 0,57 0,8 1,1 A· 

4 4000 5,6 0,57 1,1 1,4 -42-6 1,7 930 42 

1500 
4. 1500 5000 5,4 0,55 1,4 1,7 A· 

6000 50 0,51 1,7 2,0 . -51-6 2,8 950 70 
3000 11,5 0,52 1,8 2,2 A-
4000 12,0 0,55 2,4 2,8 -42-4 2,8 1420 42 

200 25 0.35 0.042 0.068 
300 2.5 0.45 0.046 0.068 
400 2.5 0.48 0.065 0.099 

~Lttu 1. 1500 600 2,5 0,54 0,076 0,11 0.27 1400 14.5 
700 2,5 0,56 0,086 0,13 21-4 

800 2,3 0,5 0,10 0,15 
900 2,1 0,49 0,11 0,165 

5000 12,3 0,57 3,0 3,5 A-6000 12,3 0,58 3,5 4,0 
-51-4 4,5 1440 0 

7000 12,0 0,58 4,1 4,7 
8000 11,5 0,53 4,8 5,5 A-
9000 11 0 0 50 55 6,4 -52-4 70 1440 91 
5000 8,5 0,56 2,1 2,4 A-
6000 8,8 0,57 2,5 2,9 51-6 2,8 950 70 
7000 9,0 0,58 3,0 3,5 A· 

5. 1000 8000 9,0 0,57 3,3 3,8 -52-6 4,5 950 91 
9000 8,7 0,56 3,7 4,8 . 
10000 8,3 0,54 4,3 4,9 A· 
11000 78 0,51 4,6 53 -61-6 7,0 970 125 
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5 

6 

2 
1300 
2000 
2400 
2600 
2800 
3000 
3400 
3800 
4000 
4500 
5300 
5800 
6300 
7000 
7500 

2500 
3000 
3500 
4000 
4500 
5000 
6000 
7000 
4000 
5000 
6000 
7000 
8000 
9000 
11000 
12000 
13000 
14000 

3 4 

6.3 0.55 
6.7 0.65 
6 0.67 
5 0.67 

4.2 0.65 
2.7 0.53 
- . 
- -
9 0.48 
10 0.62 
9 0.67 
8 0.66 
6 0.63 
3 0.45 
. . 
- -
- -
- -

5 

0.088 
0.088 
0.087 
0.087 
0.088 
0.071 

-
-

0.21 
0.22 
0.22 
0.23 
0.21 
0.17 
. 
. 
-
-

6 
9 

9.5 
10.0 
9.0 
9.0 
8.0 
6.7 
4.7 

. 

. 
14.7 
15.75 
16.0 
15.6 
12.5 
9.75 
-
-

20.9 
22.3 
23 

21.5 
16.5 
14 
10 
6 

182 

7 8 
0.5 0.09 

0.55 0.096 
0.65 0.1 
0.66 0.1 
0.67 0.1 
0.68 0.1 
o.65 ·o. 1 
0.57 0.085 

. . 

. . 
0.46 0.31 
0.55 0.31 
0.65 0.31 
0.66 0.32 

0.672 0.30 
0.638 0.29 

. -

. -
0.47 0.73 
0.57 0.75 
0.65 0.77 
0.67 0.79 
0.66 0.75 
0.64 0.72 
0.55 0.55 
0.4 0.57 

9 

36 
35 
32 
30 
25 
22 
17 

. 

-
. 
-
-
-
-
-
. 
-
-
-
-
-. 
. 
. 
. 

10 

0.41 
0.46 
0.52 
0.58 
0.64 

0.532 
0.45 

. 
-
. 
. 

-
-
-
-
-
-
. 
. 
-
-
-
-
. 
. 

11 

1.0 
1.0 
0.9 

0.85 
0.70 
0.88 
0.8 

-
-. 
-. 
. 
. 
-
-
-
-. 
. 
. 
-
-. 
-

1 

r 

I 

2 3 4 5 6 7 8 9 10 11 

7000 13 0.55 0.46 . - - . - -
8000 14 0.65 0.48 - . - - . 

9000 13 0.67 0.48 27 0.4 1.7 . - -
10000 12 0.68 0.48 28.3 0.5 1.5 . - . 

11000 9 0.65 0.46 28.5 0.575 1.5 - - -
12000 5 0 46 0.42 30.7 0.63 1.6 - . . 
13000 - . - 30.3 0.655 1.6 - - -
14000 - . - 29 0.665 1.6 . - -
15000 . - . 27.2 0.675 1.6 . . -
16000 - - - 25.0 0.675 1.6 . - -
17000 - . - 23 0.666 1.6 . - -
18000 . - . 21.4 0.658 1.6 . - . 
19000 - - - 19.25 0.643 1.5 . . -
20000 . - . 15.6 0.6 1.4 . - -
21000 - - . 11.3 0.5 1.3 - - . 

~W4DL4WO' 8 
CtllJnLfclJWU Ol)nLU ram'llwLlnf'IUJnLfclbf'lr fclnLJLWI.nf'IOLtl uwht.I'WlJWJtl'll 

1..4Wf'lnLUW~nLfclJnLUQQULn l!Lnwllqwt.lnpnqetJWU r}WUp 

N ld-nL'Liwll,n('l lljnqal:lptl ~.nbuwljul:i('l[l 

6 4 

4 3 
10 4 

4 

2 3 

4'!n2t1 (l.inl'lnLU!l, 5 

0.1 
0.1 
0.1 0.0051 
200 4 
300 4 
100 4 
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Ull.Lmuwll 8·h 2W('lnLllw_l.!nLrctJnLtm 
1 2 3 4 

13. IUbtuwoun oQunll 20 
14. Obup.w_Ltw\1 ~~nL 1 3 

15. ~\.rWq bL UflW w\.ropqw\.rwljw\.r unwgnqa-JnL"lil.ltifliJ 0.01 1 0.007 
16. IQ_bu_pw2nwbll\J 10 2 
17. ISbll1nwt:~llLI.iWUIWil 0.005 1 
18. uumu_hu~ ol!ulln 2 4 

~wL.lbL'-l.WO 9 
Q]nL'l.WllllilllbuwljwtJ WfllllWflnwljwtJ 21:il.Jgb11l1 plJw~wtJ LnLuwl.j_npllwlJ 

qnflbw~g~ (A.L.<l.) wpdbgutino 

3 10 

2 0.5 

2 :>5 

~ 

3 .0 

1 0.2 
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I 
I 

,w'-l.bLL[Wb 10. 
Q.jnl11.WlnUU1bUW~Wl.J zjll.mqa-jml.Jl.JI:in_mi.I OqU1Wqnpbl[nrt 

LnlUWUnLU1Ubfljl fWljll:ifl[! 

~wr6nmra-Jmll lltl 2100 1800 1575 1425 1275 

1555 1555 1555 1555 1555 

1260 1260 1260 1260 1260 

LWjlJnlja'JnLU 1060 1060 1060 1060 1060 

tltl 860 860 860 860 860 
565 565 565 565 565 
. . 565 565 565 

~w'-l.IJLLJ.WO 11. 
Lmuwra-wt(lwl.Jgtlwu QUf"lhwl.mq'l qnp6wljgjl {to) wpdbglJbfl!l 

I Ctuej1 p.l.Jnqaw- to·ll Wl"lctteo. l/lWJ· to·ll wnctt-eo. 
lltanwruw w~w-

qnnu o.uU'l o1111 UUlW~l:i~WIJ1· U1JW w~w-
~b4WLUI:i('lj1 

lj l:irt 1.11 n 1.11 t..l wb- uwu L[jl!Sw4u ljbljWLllbnlllll:i~t!· fll:ill.lenLil 
nttaJWU UlWJUWUj1 lij1WU'1Wl.i bf141.11W~ Uj1WIJ1Wlj onl!111w4 

2q.wll1 ewuwljm- nLrt11.WhWJWQ 0.40 0.25 0.50 0.30 
raJWUJl bm/U, ljln-
zjl, Llm["l wn6w- rate 0.30 0.20 0.40 0.25 
4nrt zoue 
Uuuzwu ewuw- nl'111.WhUIJWQ 0.50 0.35 0.60 0.40 
~mraJwllp. bmtu, 
Ltlnzj1, Llm11 Wfl· rate 0.40 0.25 0.50 0.30 
6w4nrt zt:;ue 
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,wl(l:it4WO 12. 
Lmuwunu.nul:in~ LnLUWJ~ll Jll.mq-awq~ro (11o) 

ct:.ue~ LWJl.mLraJwu llo-11 wndhJ21J 4wtul(wb zt:.ueh rtJnnmraJwl.J tit wztuwU1wl.J-
ewJ~u tlw4wnf1w4~9 hwzl(wb tnLUwuntU1~ L!l:in~u bqnn hwnwp.bnntraJmlln 

l.Jnw tunpmraJwl.Jo 
0.5 

ownb['lmraJwl.J hwnwPI:inmra mlJ/'IQ BLll: h, 

w 

I:Bllj 1.0 1.5 2.0 . 3.0 4.0 5.0 6.0 
4.0 bt wl(blh - - 7.0 9.0 12.0 15.0 17.0 20.0 

3 9.5 8.5 9.5 11.5 16.5 19.0 23.0 26.0 
2 11.5 10.0 11.0 13.0 18.0 22.0 26.0 30.0 

1.5 13.0 11.5 12.5 15.0 20.0 25.0 30.0 35.0 
1.0 16.0 15.0 17.0 19.0 25.0 35.0 42.0 45.0 
0.5 - - 22.0 27.0 13.0 - - -

Owl.mpmpjmll: Bllj -l.J tntuwtlmU1nl( UjWU1h9 Lihllttil f1tuJwgh l4WU1[! 
h11wb hbnwl(nrmraJ mull t, tl, 1-mmuwununm~ l4Wlllhll 
nl'1'1WhWJW9 IJ.IWLiltir'!h tlh~t"l hbnU.H.tnnmraJnLUU t, u, 
h1-[! wztuwtntuUJ2W)/ll.J hWflfd'nL!itJWU Litu4Wf111W4/lg tl/ll.Jtbl 
tmuwununr Libr~lr l:iqp(! l:i11w6' ht:inwl(npmr;tJmllu t, li: 

,wt!btl(wb 13 
LtnllWJ~'ll Lmuwl(nruJwu 'lbL.l.lentlf tnLJup wl.JJl!1W'lwn6mun 

hw2l(~ wnun11 r, qnnbw4g~ wpctbEl.JbnQ. 

2.0 1.2 

,wl(bLL(WO 14 
').~lfwg~ 2bUJ2t:i'l1h9 LnLUWI.Inunl.Jbp~ ural.Jbgmun hW2ll.~ wn'lln'1 

K qnpbw4g!1 wnctoueorn 

L:H hwnwp.l:irmraJwu K L:H hwpwp.bf1nLfd'JWJU K 
wpctt:.QI..rl:inn wndbQlJI:ino 

0.5 1.7 1.5 1.2 
1 1.4 2.0 1.1 
- - 3l:it wl{bt 1 

OwlmpnLPJnLll: L- o. urlltbl llhliwg/lzt:iueo ti11wb hbnwl(nrmraJml.Jl.t t, u 
H-n f'l./lliwgh zt:itrQ~ EhL!t'l pwpbflntta)mul.J t l.Jwtuw~tn.tn'ltnLUwlinunp 
[nLUWUOLllltu~n~!'lg: 
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1.1") -
.0 
3 ::: :g. 
3 rr 

-I=' -

co ~ co ....- co N .-- II) .... ,... 
l() II) 

' ' ~ II) .... ~ co .... L() (0 

c) c) 0 0 0 0 0 0 0 0 

,... C'l N II) t;t ~ ~ 0 C'l N ....- ....-.... 1.() L() (0 .... U1 II) .... Ll) (0 

0 0 0 0 0 0 0 0 0 0 c) 0 

~ l() ,... co C"') 
~ 

,... 
~ 

,... 
~ co c.c 0') 

C"') II) II) .... .... .... ("') .... It) 

.c~ 0 0 0 0 c) 0 0 0 0 0 0 0 

~§ N II) C'l $f C"') co ....- co N $f ..--
0 II) II) It) C"') .... C"') -=t: .... C"') U') 

~§ C'loi 0 0 0 0 0 0 0 0 0 0 ci ci 
.:::r-' 
c:d~ c.c co ..-- It) c.c 0 ~ 

,... ; co c.c It) 
c:.~ II) '<:!' '<:!' LO C"') M v (") N C"') 'It ;g3 ..-- 0 0 0 0 0 0 0 d 0 0 0 ci 
€'g 

N ~ 0 C'l c.c C') ...... ,... C'l co ,... 
3] 0 ~ oct C"') C"') C"') ('.,1 C"') C"') N C'\1 C") 

....- 0 0 ci 0 0 0 ci ci ci ci ci 0 ,c. :::I 
' .... I='S 

II) co .,..... c.c co ~ L() <0 C"') Q') 'It N 

! co C"') (") ~ N C'l ~ N M ....- N ("') 

ci ci 0 0 ci ci ci 0 ci ci ci 0 ci 
J:J 

c.c 
,... 0 v en N ~ 

'0) ....- ,... ~ co c.c 
N (") M ....... C'\1 ....- N C'\1 ....- ....- N 

c:i d d c:i c:i 0 ci 0 0 c:i ci 0 c:i 

....- oct M 'It ,... .... 'It <0 C'\1 .... co ....-
tO C'\1 N N ...... ....- N ..-- ..-- N 0 

..-- N 
ci 0 d 0 ci d ci 0 c) ci 0 d 

~~ 
c:. 
J.:l 

It) C"') II) ("') II) .... (") LO s ..-- C"') ....- ....-
':I· 3 ci d d 0 0 ci ci 0 ci c:i c:i ci 
..Qc:.l 
C:.C'I 3" 3.c.. 
r::-.:::r 
3.S ~§ (") It) ...... C"') LO ...... C"') II) ,... C") II) ,... 
C:.c:. 

0 c:i 0 ci ci 0 0 ci ci r::-c: cs 0 0 0 set' 3 

-'=- Ill '3 Ill 
,.:::1 -::1' '3 C:.c:J .... ':I 

_. Ill ':1 .Oc:. 3 C) 3 ::i' .§ 3 ..a 5 -3.0 :::1 J.:l :::1 c: 5 C) c:. c:. a c:. t:t ..... 
'3 ~ 

c:..:J 
3 c: J.:J 3" s.::r J:l J.:l C) -::1' ':I -::1' C) ':I 

3 ~ a J.:l ..... c 3 -'=- C) s::.. 
'i. c: :3 3 

:::1.0 -3 '3 -3 3 ,::j 2= ...... 
e s c c :J" :::> ~ 

'3 ...J lcs: c ~ 

::j 
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CD .... '§~ 
i[.:T • c: 
Es 0 

3,; N 

!:!':J 

~~ 
~ 
3':l 
it=~ 0 ..... 
c: 0 
-.:T 3-:, 

0 .... 
r:: 3 
3'\:) 
0 

~_g~ 
c:..E~ 
3 i[ 3 N en 0 (0 0 0 N ,.._ CX) ,.... !,"') 

.::3 .... 3 I CD 'o:t 'It N ..... 0 en QJ ClO ,.._ ,.._ 
3 c: . ...... ...... ...- ...... - ..... 0 0 0 0 
.:::J c:. 5 

0 

~C:-J 
(/)o' 

,&; 

-93 
c:JS (',1 ("') 0 co 0 0 0 0 0 0 0 

.$:..c: I It) tO ~ c;,; tO 0 <0 ex) C'i .,; 0 
:::1'§ ::;- ...... (',1 ,.... ("') 0 N LO 0 ,.._ ,.... 

..... (',1 ("') 'o:t <0 en (") ... 
C:.:T 

. ...J 

I 

[ . s 
.§.,5l.g ("') LO 0 0 0 .... CD I() 'It .... 0 

3E':l 
(") co 'It 0 0 'It LO co (',1 ("') (',1 

.:::J - .... «> ,..: cO a) 0 ..... C'.i r'l ~ U') tO ,.... 
.... ~£ ..... .... ...- ...- ..... ..... ..... r 

5 ;.;:l 

i. -~ 
- t::.l,.c .,... (0 

~ 
0 0 0 0 0 0 0 0 

3 ~':l LO 
:::1 :::1 ... en en !,"') 0 ..... ..... 0 0 CD !,"') 0 

..... c:s, .... !,"') II) 0 ,.._ It) ..... ,.._ II) (',1 (',1 

s..c: ;.;:l 
...- ..... N 'It I() ,.._ N ,.... .... .... 

ci 
~ 
c: 
i[S LO II) ~ 0 0 0 0 0 0 0 0 0 

E?' .... (',1 (0 0 It) 0 0 0 0 II) 0 

c:.. .... ...- N !,"') 'It LO ,.._ 0 .... 
c; 
c' 
rr 

t::.l 
':l ..... 
§..?' 

0 
(',1 

3 N 

...J 
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~wLllflLlWb 17 

\nt,wqwqnl)U lMLUWl[npijwbnL~jRLl.J[!' (E 111'2) 1 4Ulllf
2 

U1tuw4wpwJ1 hqnnm~JWU qtuu~mlf 

Lntuwqnpl[wbmraJw'LI wpcttel!. I 
lwlfuttflp E,~ : 

hqnpnL~JnLU[! 1 ·-~--·~-· .. --- ·-- -- .. · -·--·---. 

-twuun ' , "'~~~ • gp~wb i Wb11f1wqwp6~wb l"'lj 

40·---·- -i-1~~· 1;~~ -·
1

··- --1~-----· 
69 2.5 2.1 _ 1.55 I 
100 2.7 2.3 1.7 

-
1.95 

150 3.1 2.65 I 

200 3.4 2.95 2.15 I 

300 3.7 3.2 ! 2.35 
--· -

1-------· --
500 4.1 3.5 2.55 

750 4.45 3.8 2.8 

1000 4.7 4.0 2.95 
-· -

~wll.tt~Wb 18 

LnLuWl\RflUWU wuhwqwuwpWtWLPRl[aJWl.l qnpbw4gp' 
z-~ , wfldte\Jtfll! 

----; 

LnLuwp6w41Jtpp Z qnpbw4911 wpdtE'Lit(l[! e:H"·P llGL4ERUf ' 

Lntuwt~l.lhfll! 0.8 1.0 1.21- 1.4 1.5 1.75 0.842. 

«nLlllllf.tpuwp> 
0.65 0.77 0.9381 0.975 0.915 0.912 0.842 

4Wfillwqmj\J 
u Jil\1 t;gn uJml 

((n L\Jil'-l,tpuwp> 0.630 0.740 0.896 0.95 0.977 0.865 0.828 

wnw\Jg LI~\Jtglfw\J 
<(ljRLQtUlW» 0.545 0.66 0.785 0.915 0.887 0.724 0.595 

---~ · - -----

\t~WLWL4WUl~Wb 0. 775 \ 0. 907 0.657 0.973 0.99 0.907 0.830 

I tunplnLUWflliUJLtnn 
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Cp2wll'lwllngj'l 

U.rt114W·· QWj\JUJhWflOfll) 

Crfw~.Pwl!ng ubljmuwgntu. tlw'u 
Cp2wll'lw4ngh Q\Jf'\hw\Jmp 

I)P qn['lbW\.tPQQ 
tlwljb['lt:iU, 511

2 OWJ'uWhWftOfl· 
nnu.ln 

IT)wlflb['l tit 50 1x10"5 52.5 5.2 x10"" 

WnWUIJlWfl 
'"ltu.n w ugQ 40 1x1o·• 1.5 

1.5x10-4 

'\mnu 30 1x1o·~ 2.0 20 X 1<f' 

Cfl2WLt1UJLtngn~ wllgllnl"'. llwJliWJ~ll tlltll'!q~w 
1"' Cf121.1.1L~wLtng~ ~f1W WO.Il"l"l oi.Jrlhw\.mLf\ bUJJ\.wJI'lll tutnqttw 

N ~til'\nL4~ ettt.II'WltWtl 
'-lwm.l,nl'\llJnLpW· t~n, t~n, 

pngwll,wn~~ 
w\11~ uilln Lt.IQ pwtJwbtlLQ htnnLll {1\B 

•c ·c 

1. 2. 3. 4. 5. 6. 

1. H-wllt'ILW!h\J uwl'lf1_Ln C2H120 AB>K +49 138 

2. Pt\Jqp\J U"'· 93 
C7024H,3. AB>K -38 -

706 

3. PblJonL CeHe AB>K -12 80 

4. H-p.nUihtwJI'lll uwhf'lltt (I) C4H100 AB>K +38 117 

5. '+tt19bf1plJ 
C3Hs03 r>+< +198 

290 
I RWti:IW!nu.! 

6. 
~urtnt (pqnub['l'llt:i['IP CaH1o AB>K +24 141 

wn\ml.nnl 
7. '"lhP.nL!al'll ~U"IWLWU"I - r>K +163 340 

8. t\~pnliibl ~U"IWtWU'I 
. r>K +132 282 

9. ewgW]\IWJatctnL C3.rH7.403.7 AB>I< +38 118 

10. etnrmham CsHsCI AB>I< +28 244 

11 trahLbQ!hliOI C2Hs02 r>+< +112 197 

12. Yt['lnupll K0-22 
C1o, 914H AB>K 

>40 

21 889 
(48) 

. 
-

'g ':) 
c:. N N N N N N 

J..:l co co 
('t) M 

~ 
0.1 0 0 

0 0 N N 
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