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flt'l-"4..:. 619: [615.848+614.876](075;8} 

.tantnwmp\{wb t U6wuliwpnutwqwfi pctzlltuq}lumtpJWfi ~w\{mtmhm~ 
llhpDilW\tWii hmli(\fiwctaqnlfil \..: · ~WJ\{Wqwli <l.)D1JlWIDU\Dhuwqwfi 
wqwqbUpwJlt ntuntuliwuhpn.qwqwfi hwfi6fiwdnJ'tn@fi 1@g ):uupwqpwqwfi 
qnthq}lwJ~ IJ.Jllltl}lg, np111bu nmmuliwl{wli 6hnliwpq qJni.Jlwmfimbuwqwfi 
mumuliwqwfi . hwumwmntpjntlilihpntu un\{n}lDJl ntuwlinrtlihpp, 
wG.wuliwpnutwqwli bwnWjntpjWU ·. wz.tuWUUl!l.libp~ L 
nUllllmiJ.hfiuwpwfimpJwtlp qpwql[Iiit uwuliwqhU11ibpp bwuwp: (bnJbUph"{l~ 
12, 1998 p.): 

q.pwtunu!ibp' qllm. l[wum. qnpO"p~. qnqtnnp; uum.,bunp 
. tf. U. q.ppqJlj1JWfi, . 
qnqUUJp, uum.,bunpfibp' U. lf. U}lfiWUJWfi, 
3nt. ~. Upnl[jwli 

~hnliwplpliu ·IIZufiwpql{mu hli \il12nt\tWJ}lfi ~qpl{wJ}l Q.bUWimfihpn, 
}mfiwglin:q ownwqwJpfibp)l qnqw~wtllililil! 4 nWillUl~wtlmuin, upwlig 
\lJ'lli!Jntplibpf!: P-nuwgfinrt ownwqwJpfibp)l 4bfluwpwfiwl{wi:i. wqqbgntpJmfin 
l{bliqwu}lfibpp opqwu).lq\1}1 tijlw, · opqwll}lqdnui nUUl}mliiuluJulfibpp 
mbqwzwpct\lwu op!lliW!W~\pJmlifibpQ: UWilpwuwullnpbu fi\twpwqpl[wb t 
nWfllmwqmpl{ 6jntphpp :PDtfiwqwliiupJillliJ!, ll"blil}wlipObpp 6wn~,UqwjpwJltfi 
w_tumwhwpniufib:oo. fipwlig qwfi}uwpqbtnulr! 4 pmctnultF .f'\nfiUlQUmt 
ownwqwJPfihpp · · llbfiuwpw6wliwfi wqqbgQtpJwi oqmt.Uqnpbnttifi 
wfiwufil.iJpDtdn~Jmlimu, wuwuawpm.bntpJntfinul t. fip.w(i.g hbm \{w.UI\{wb 
q)Dl.JlWUlliUlbuntpjWii WJl 6.JDI.llbpnu1: '-f.bp2pfi . Qtnltut! fi@pl{wb" t 
6wnwqui:JpwJ}lli \UfitlmwCiqntpJwfi bfluntlipltbpp 4 ntWllmw,\tUt}ll[· fiJDtphpp 
hhm wlfuwmwfiplibp}l Qwqdwqbputdwfit!: . · 



'-I..Pthhtu llnllnwq 
n.buwqbu 

pwpqtlbt t}lli nhfitnqbliJWU liqwpwhwfiuwfi, }lli~t.qbu liwL pd}lzqlibp}l lim 
(nt.fitnqhlintnqlibpjl) hwjmliwpbpt}bgpfi uwzlJwj)lli 'h}ltlwlirpltpjntlilibp' qhr· 
UWtnpmlibp: bpL.ntjp~ UJ.Wpqhtnt hwtiwp (J}Jbp 4jntp}lfi 6wnwqWJJHlWU bfi­
!)Wpqhg ubt.Pwqwli 6bnp[!: <l>wp}lqJwfi wqwqt.U}lwJmU }lp litmnmuiliuniwfi­
p.wuwulinptfi liqwpwqphg wlumwhwpuwli tqp.ngbug: 

1898 p. fihuptuwlintll! qhfiqwfi}lfihp}l l[pw qwmwpwo tJ.mp&bp}l 
hpuwli l[pw bljwl{ wJfi hqpwqwgmpJWU, np 6wnwqwJpmug wqrp1ui t n~ 
UjlWJfi uwzlj}l., WJlL opqwfipqu}l tnwppbp O}lqwfifibp}l L. hwliwqWllqbp.ll tl_pw: 

190Jp. luhpfibqbfi nbumqhfiJwfi 6wnwqwJpfibpntl 
ownwqwJpwhwpljwb' hlipwt.Pnp6Gwljwfi liqlihp}l limn hwJtnfiwpbpht t L. 
wnw2}lli wfiqwu liqwpwqpht wpJmlimumhftb' opqwlilibpm-L; qwtntUpt}nq 
!Jlnt.Pn}untpJmfifihpl! L hhmL.wfipGbpi!' ownwqwJpWJ}lfi 
uwljWlj_WpJmfintpjntli, tbJqnt.qbfi}ltu, u)lwdwutufiwq U tPWJb'w}u}l 
l}ln.PJiwgmu: ~Jlitul[wopwpwuwqwli hbmwqnmmpJmlifihp}l u}l2ngnl[ uw 
uwfiJlwqpq}lm liljwpwqpht t nuqpwb'mo}l L. w4lwqbq6hp}l p~}l~fibp}l m}lUflly 
t.Pmtmtump Jntfifihpjl UjWtn 4 hpl!: 

1903-1905 pp. Colipbpq{! L. luwtphpztnwJl!! bnttw!umqmyfihp}l L. 
awqwplihp}ll[pw llPtlwb' t.Pnpcibpmu liqwtnbg}lfi, np atimwqwJJl!ibpJ.! tuqi}JltU 
bu ubnwqwfi qhJtcibp}l l[pw, wnw2wglibJnt.I htmw6, )luq PpnntfiJ! l&; 
Ouo.rulUJI! hwJmfiwphpbg}lfi ubnwqwfi tuwuqwpmufibp (wlitllllJJDtQ) . 
bplltnWUWPJl UWPJlqwlig UJ1m, npnfiJ> wz)uwmntli t}lfi nbfi~q.bfi~ 
tunqnt}wq fihp}l t.qwtnpwumuwfi wpmllll}flwliwunuS 3 mwpntg wtibt)l. · . ·:. 

-. . (jh 3>h•hmn••!t L. Ujntu_bp}l (1925-1927pp.) 
uwqun 1'• !•U·~ 'b .k. Ulltll t .. · ' ' 

iltmnuqnmmp.Jntlilibp(! UJ.WpqhgjlG, np 6wnwqwJpnt ... ~ wnw2wg · · 

4 

~w.qm:uliwpwUwl{wli tlmlllDJ:um.PJntlilibp, np nb0mqh6J\uli 6W1tlllQWJ}Jfibpi! 
ntfibfi tinunwq!:iu hwmqntpJmfiG.I:ip: \. · \, · · · 

1940-50 w. lip~mitwJ.Pii :P.Pqpl{wJp pwgwn}ll{ ijafw6muutpp. 
~pwfiupwg}l q}unliwqwlilihp d'ntlm 4Jntppp L. f"l.phli \ lrJniPIJ.}l l{IlQlljlg 
wU}wgmgqw~ t.Pwumbpp' nWI}}mwqtn)ul )lqntnm.qG.hp}l wphlnnnwl{wli 
lUDWQUWfi nhwt_ hfiwpwl[n.rmtpJWfi uwupfi, pfi~UJhu liwL. mpw~p mpnMwli 
hwJmliwp.hpnuin L. wumu}l u)l2nt!Ut tlihpqilwJ}l '1 oqthwqnpc)1lw6 
JWmpwqnpntpJntlifihpi! hqnp Jupwfi hwW}lluwgwfi nuulfm~b~uwpwfi.mpJtUfi 
pmnli qwpqwguw,li hwuwp: 1 

fi.w:tllml!hliuwpwuwljwfi hhmwqnumtpjntlilihp}! wl[bJ.lt 'J:unpwgwli 
IJJ'bpnupliw L. L.wqwuwqp pwqwplibp}l nupwqnl>ntpjntlipg htmn:', lllfuwphfl 

. qpmliwqwlilihpp wn2L. wfihWUIWil. }ulillltp JYll[bg' '. uzwqht 
bw4w6wnwq.WJpWJ}lfi UlWzun.qwfintpJwfi llp2DQUhp L. 6wmuqwJpWJf1U 
w)umwhwpnuilihp)l pmdUwfi ubpDl}lihp: \ '; 

Ulihpw.dbzm tp uwlipwqpqpm munuHiwuppbl pnfiu1gUm]_ 
. i$:wnwqwJplihpll qbfiuwpwliwqwfi · wqqhgntpjwfi plintJPI! L. ~w2wgwlr 
h}illwliiplt!?JWU gfi.>wgpp, w)llmw~lintpJntlit! (UJwpnqtlibq): \ \_ · 

llJil ctwuwliwqwf!fipwgpmli zwm bpqpfibpnui umbqffilhg}lfi hwtnntq 
: qpmwqwli funzop qbfimpnfifihp L. twpnrnutonp}lwlibp, npmhq qwmwpl[nul 
tfdi pwquwqnquwfi}l hhmwqnmmpJmlilihp, npnlig WM.Jntfiplihp}! 
wli$nt.Ptlwo hfi pwqul!lp)ll[ h}lliliwpwJl wz}uwmmpjntlifibpnul: 
. fl.tUillmqhfiuwpn:fintpjwfi qwpqwguwli qnp~tu uhb libMJlDtUfibp 
ntfibfi uhp ctwliwfiwqw4}lg .nnm qfunllwqwlifihpJ!' q.np}lqnfiliUltlll, 
Q.pwL.ult}lli, 4}lpz}llil!, lipwL.u4}lli, PhtnQg, 4wpmwznqJ!, 4.nl}qhli!! L. WJlDI}: 

. · ~wJwumwlimu j!C:Jzqwq}luunpJwli mllJllmtoqpWJ}l ll)niiiWl}Jluw~ .L. 
Gpw hbmwqw qwpqwguwfi hbq)lliwJro h qwquwqbpUI}lm '-L \ li 

· .:bwliwp2JWfili t : 1926 f>· bpt..wfinui umb.Jtbl{bg nblitnq.bfintnq)lwJfl, 1: 
. nWlllmtnqpwJ}l pwctwfillmfip, WJiinthbtnL. 1946 p. qwqllwqbpt.qtlbg 
nhlhnqbfintnq}lwJ}l L. ofi4ntnq}lWJ}l jlfiumjlumun: UJq chuuw6.wl@g jl .ll_b.p 
nlUJllmtnqpwfi ~WJWumwfuttu WUU'llltU t pntnli qwpqwgnui L. 1960 p. '-L U. 

· .:bwliwp2JWU.p qtqwqwp.ntpJunip umhqOlJ.mli tuba q)lmwlfwli L. pnutwqw.~ 
u}lw~npm\l' «tiwr..·llqWJ!Jt:.!Jpfi , pdzqntpjwli L. WJJlllwlrplihJlll., 
hwlipwlljl:.tnwqwil qpmwhtmwqomwl}wfi . qblimpnli>}, Jlflt! fihp!1W.Jilltlu 
hwGJyluwfimli t .e.U4 (10'4)1) -p. nbq)lnliwtltbfiwpnLif! h\1 !lbb tiwuw~nui t 
qmht zwm bflllJlfihpp qnqu}lg: llJumbq w)utnnpnzqotll .bu l41lJlu'ijti.Uiubp m 
um~glmfiwp pmdntli bfi umwlintu tnhq}l L. Ulll-p. bp.'n1Qhpllg ·· bllwb 
ownwqwJpwhwJlllw~ llbb pt{ntl hpqwGl}Uhp, npn~p , bOpwpq\fbt, , b6 
6wnwqwJpllwfi Ut'Y-p L. WJL tf1wpwJ)lfi )lpwJ:UU¥¥,JinlifibPit dw&fwllw~: ·, 

~WJWUtnWfintU qlilpqwgruU l . qmbt QwL. 'lJDUJ.WU1fiUlbuUl~ 
lillllllmtnqpwli: 19~8 p. hwJqwl{wfi bpqpwqnpbmpJwG }lCium}lununnul.a 
Ul)_l.uqjwfi}l qbqwl[wpntpJWUp umbJtb4bt t ntwl}mlfhliuwpwliwJtwG pwcJ~ 



~l2W~Dplll\ lilltlpqwl) liWRWQWJ· 
pwJpfi wtumwliwpnuililipllg \huhwgwo 
ntifimqhfiJILDQiibpjl b!J2w~nw1Jflli 

. ·8JIUlbrt· .raJt)a• V.IQaw}IJIDlpJDlUUbP. 
· b6 lfm1..,4*i; ·· jmuiiuq}unntpJwfi 

· , Ufu.upupbqm.d: .llJauJbq ntuntufiwu)l­
r 1:! . bfi · · pmJlltililt .. nwqlmqqwJnt- . 
I . JWU ubtuwliltqdilloo, Um.mwqbfib-

qJdi" Ia owqlm~fip l{bpwpbpl{DIJ. 
hwpgbpf!: 'VbpllwJnmu · w.Jli pwd}lfil! 
hbmwqn"unu t fiwla .· ~WJwlimwli)l 

· nwq}lntlfDJ.nqftwltwG· lfluiw&m: ~wzlJ}l 
umfihintl }mfiwgfinq · ... tiumwqwjpfihp)l 
ljbliuwpwliwljwfi wqqbgntpJntliJ:!, 
q}lmfiwlJwufibJ!I! uzw1Jnu1 -. b(j lDWppbp 
llbpDJl\ibp fullUlllltl .· lJ!WJUWUUbpnui 
qpwig oqmwqnpbUwfi hwuwp: 
'lnumwpqmu hfi }unznp, tDlJ12 
mbuwlJwli .L. qnpbfi.wljwli 
hbmwqnllllltPJDtlifihp lJbfiuwpwfintp-
JWfi, wfiwufiwpdzlJwq}lllllltpJwfi, . 

wliwufiwlqwhntp JWCi, pdz lJwq}lmmp­
Jwfi, WCJIUlP]nipwJp . WUUJwphqmu: . 

. Uwhuautiatwb hti liwnwqwJpdw(l pDtJ· 
twmpbl}l qnqwlibp h}lalwfiqntpjmlifibp}l 

w}umnpnzliw6 Ia . pmdliwfi, q)DU}Utmlimhuwljwli IJbliqwfi}lfibp}l · wop L. 
Upbpwuulnt,jWii . }upWiiUwfi .. filJIWtnW4m{; . pdzlJwljw(i qhliuwpwliwlfwli 
UIWUlpWUtnntlflibp(l, · ' l}hqwU}l2DQiibpp (qwqg}lfiw(ibp, zp6ntl!libp. 
lJ}lmwu}llililip, hwlpUp}m1Jllllllihp), UIQttWbJlW:I}lfi wpulwqpwfip}l, qwplUJ}lli L. 
lJ}lpw~wutwiJwli . ·. ·. liJ1Upbjlp ttwliptwqbpodwfi, · ulifil}wupbpplibp}l 
UIWhWOnjWQUWfi hwliwp,, lJ'hAli}wflwtlw(i bwqntU mfibgnq hnt~p (pntpq, 
l!wz}l, dnppbtih6 i.. WJtli)• ldiiuibu liwu ClJDU}uiuifitnbuwljwli wptnWJ):IUlLPJWii 
pwl}mlifibp}llfll1JlW1JwQbpb.1Swfi.hwUwp: · 

q.JDU}WUdiuabum.pJw6 ·. · liwwuaqbmlibJ:l@ \ijbmp t luiwliw!i 
· m.UIJimwljm)ul · ownwqwjplibp}l mwppbp qnqwlibp}l · ljbliuwpwliwlfwli 

wqqhgntpjntlit! · . ,opqwfi}tqd)t t{pw, - nwq}lnlintiJtlUllibpjl qllUJPI! 
llhliuwpwliwliwfl nt~P\Diltd; 111hmp t lijlzm qllwhl.uUibli n~}mfi 
}lpWJUllltpJnUit!. wJuumpnzbli .. · ·. 6wnwQWJ}MUJ}lli w)um~fibpt!. 
qwquu.ii,bpl.Qbfi · Ia .wligqwglihfi .. pnuhqpD~}ltwiJm}lll . \ljltiaguumuUibp: 

.UlJuwmwfiJl}l · lijlzm . qwquwlJbplllntlit! quqmq · J: ., . •··.··· ,UlW2\DUluifibt 
i_ 1Jblbpu&J1nh_ptui; lipwfig}lg umwg1{wb ·upbpp6\p@' dJiuDo ·~.6mlll& wnfi, 
~t~~p ~ ~lfuilig: .· .• ~ ' ·;, . : ;_. ' . " .· , , ... ·_ ~ :.:~:::;:,. :·~>· . uili 
~;:-.~~o;:> c Ubip :hwWiqi{wb hfiJl, up .dtlt,gibti]t ~ ~-~,;~um wlfwfi 
~~~:i~··~~g,p;, ; :~~~~~:~:.~~-c,...;~~~t~~ht'U!IJwfi 

DlUDtUfiwl{wfi hWUlDWLDDtpjDtlifibJuuU, lqbtnWliWii hwliwtuwpwfip L. 
UWfiliwl{wp<fwllwfi pliumplDDti.Dp IJbfiuwpwfiwqw(i ~WIJntttDbi.DfibpntU 
unqnpnq ntuwfinqfihpp hwuwp; · . · 

. bpW}ULDW\ijWJllD litJtlibfip fibpliWJWgl{wl} 4bnfi'wpltPg oqmqmtfibppC' 
fipwlintu mbq qmwo pwgpnqntufibp}l, qp}l\Jintlilihpp p bwJLD pbpuwfi • 
qnpOfiwliwfi WDW2WPlintpJmfifihp liwmwpbtnt hwuwp: 



Q-uitlu ~. :UBO~bPf1 tdmo..H~qlln..Lle W"UPU1.7B 
l{l!Q~ tJ1:;.2 ~nrt tJUl.,puq.n~ot, t.n.IITuPttubPP. 

-'bf\af;lliUtdlb ~"UflNctUq.J\P(! . 

. . ~PJD1~ lpuqutf.Wb' t UIWPQ L. llUl}Dl llJmphppg: tllwpq liJmplipJ! 
»ltilJnulf.~6 UIW~b}l hli, pwM liJntpbp{! 12Jtupwqt.uU lijuugntpJmlilihp b!i: 
~flu{nnqwu fi.JlllP;r dw6pwqmjU uwull}ltm WUUlUU t, D.Jll! Jnunu t J,}pu}lwqwu 
m.wpp}l hwmltmpJDlfifihp{!: : 

Ptupq liJDlp]l uwlipwqntJii uwuu}ltm tintbilmtli t: uw qwquqw.c) t up 
l}Wiip UlWppbp}l \wmouubp)lg: P!intpJWii ut2 upwJii }llilipm qwqbp!i b!i 
qmliqmu WlllDli!ibpfl ot.I:u{: Pntnp. UJOLU UJntplip.{! qmuqmu b(i lintbiJ.ntt!ibp.}l 
d~¢ . . ~-

. 'Uw~finui hwuwptJ.nui tp, np. wumti(! wlipwchufiht}l t: UwlfwJii 
bhmwqwJntu UlWpqtJ.b9, np Jntp.wpw~untp lDW[l!lp ultnnUl! qwpht}l t 
pw_?wubt uwupwqntJii uwuufll{!ihpll' untpwumtitibp}l, uwl{wJii wJu 1ltiun2ntu 
WJU . qnpg!inui . t. pph!i plinpnz hwmlpnPJiltufihpn: Uumu}l mwppwqw!i 
tiwuuflquhpli au qhqmpnlHibpf!, UjfliWUlulihplb llbJmpnlluhpl! L. WJL 
tiwuli}lqfitp: . . · 

..• ::· " tlltupphpwqt.tifi hwtiwqwpqp · pntnJ:l mwpphpp .WUUlu!ibpl! qwqu~wc) 
hfi qbl{mpnlilihp}lg; lllJmtnnfifibppg L. CibJl.D}Ultllihppg: U}l utlUPPT! 

,~pphptfnui t li]mupg u}lwJfi uwulipqubpfl pijnq L. qmuwqnpqwbmpJiwip: 
_ 19~ lp. fi.bqhp.tmiUll! ~W2WPIJ.bt t wumup. tintnpwlpuJfUi thlqbtJ!. npa wqbijl 
·•ltmPI! ~pqW!Nht t 1913 p . .Pnnpllml.U}lg: . . 
. ·· · Uju UnqhUl hwliwdwJii; WWlufl qbUUlJlD.Iinui mtutwl{ntulwb · t 
JUIWltwfi ttbl!Utpwl{wa tl:t9» m6b9JUl ~ntllt!= U}l!ntlW zmp2J! qhqmpnufiboo 

• mbqmzwll<hlmu ~ QllU{uwoL. nlJliWllJlll. l!Wcttibt.mt wumlill ttbl{mpnaw1pu 
IJWilwfiil! (61{. 1 ): ' ' . . . . 

. ., .. . • t . . . . ! ~bpm qpqDJW{ . . 

ll1UIJid)l 

~- · 

twalwgnul ~ 

'\4 l lluauqa t[bliuqmtiwJtUI 'l..lt- 2. n •• .-. t-.hJueenAU•Jhn 
JNIIIwlipll.zbpmbpll: llfUblltufi - .............. .... 

~utulltkui 

. l:t~ pUiqUltip: Ub~ ~Jldi p}ut mlibgnq UlWJlph-V 
:Ulll1i~DUt~P~ ~I! ~tdimdot 7-}l:.'Upw(iJt li2llntli bfi Pl{bPmt q~ 

WJi1itnnt ~- L, ~ N, 0, P, -~~ ~lfldl daua-~ IIIDW2{lU 2bpml!· K: 

. ~~ 

qblfmpn!i!ihp}l Pltll.l! Jntpwpwfiuntp 2bpmnul tu}luUl npnzwltft r K zbpwli 
ntli]l u)lfi!L. 2 qhltmpn.fi, L' 8, M'18, N' 32 qbqmpn6 "WJt6: . -

qhlpupnliJ! (t) IJ.wJndi 11w6pwQDtJ6 dwu!i}lq t, np}l ublltwqwfi 
qwfiqtlwb'J! qwqlinui t 0,000548 WtnnUUlj}lG qwfiqqwc)p u)lwl{np (w. q. II.), 

puq qwfiqqwc)p pwgwpowq u}lwtfnpntl WptnwhWJlDtfwc)' 9,}·} o-2& q;. 

qbqmpnfi}l t!ibpqhm}lq hwuwpcthi2I! qwqtlnui t 0,511 Ul:~ 
(uhqwtthlfmpnuqntm): qhqmpnliJ! tumui t l mwppwlfwli pwgwuwljw!i 
tthl{mpwqwfi LJtgp, WJU}UiJ,}Ii pfintpjwli Uh~ hw!iq}uqnq tthlfmpwqo.ufintpjwli 

tJmppwqntJ!i pw!iwtm ( 4,8 ·l0-10
pwgwp6wq qhqmpwumwm}llf U}lwtlnp): 

U}lS!ntqwJ}lli ~}lq}llfwJnui WJfi f!UqntlitfJ.Uc} t npUfhu qhqmpwqwu t}lgpbp}l 
~w!Jtuwfi upwqtip: . 

Umnup mqhc)pbpntu tthlfmpn!ilihp}l qmuwpwJ}lli pw!iwlfn u}lzm 
hwtJ.iuuwp t u}l~ntqnui qmlil{llJl unmmn!i!ibp}lJlWUWq}lfi: Op}lfiwq· hhtJmuip 
wmnu}l · u}l~ntlfntti lfw 2 Ufpntnnfi, }lulf ntq bbpntti 2 q bqmpnfi, Na-}1 U:nnnu}l 
U}lS!nt\tntU' 11 UlpDtnnli L. DlJlbbpntti' 11 qblftnpn!i L. WJtli, hhtnLwpwp uimn•il! 
}lp.bu}lg fihplfwJwgfimu t qhlfmpwtbq~ hwuwlfwpq: \ 
U]l2ntltP zntP21! qmlitllllJ. ttblfmpnlifibp}l tfpw wql}llut b!i bpl{nt hwqll.Ul}lp 
nutbp' lfmtnliwJ}lli nutbp, np.11fip llqntu bfi ttbiJmpnfifibp}l!i qbllfll uJ12ntlm L 
rwwfi hwl{wuwp }luhpg}lwJ}l qbfimpnliwfuntJq ntdbp, npnlip mqqtiwO bfi 
wmnu}lg tthlfmpn(i}l l}lltpu pbpuwlil!: Pwg}l qpwu}lg qtqmpn!i!ibpJ! 
Uftntntlmti bfi D! II}lw.Jii nlJlbc}p}l DlJlflDlPJWUp, WJtl.a ppblig wnwfigpp ZntPS!I!, 
qw ltntl{mu t «UIJlllli»: Uju pntDPI! WUfwhntJ.nui t tthiJmpnlifibp}l l!w.tin!i 
zwpdntul! wmnlinui: 

Uwl}wJii tJ.bpnhpzJwt ntdbp}lg pwgp 11J12ntl{]l L. ttbl{mpnfip u}l2L hr}wO 
qwUj}l tlJlw wql}llt11 t !iwL. WJt ttblftnpnfiubpp qwlirutwlfwli mU{!: UJU 
t~bqm{! qn!tlntli t tlt.Jlwtiwgnui (tntUWUJtUumwnwgnui): flppwli hbmn ·t 
tthlftnpnliwjpfi DlJlhbflfll! ufl2ntltJtg, WJUJ2WU ntdbJI t ttbiJmpnfifibit~ 
tqpwuwgmun It hbmltwpwp pmn t tthlfmpnli!ihp]l L llp~mlj}l u}l2t. bqwb' 
tfibpqbm}llt lfwum: UpmwJ,}}lfi ntJthO'ppfibpll ttblfmpnfititp]l tfitpqtm}ll1 
'qwum w qhpwqwugmu 1-2 t'-1., mJfi qhllll2nui, bpp K zbpmp 
tthiJmpn!ilihppfin zwm wtJ.htJl ntdhr} t L. wtlbtwfintu t qwpqwp\{ll ubmuguwti 
htm: Op}diwl}' C-0,28 qt'-1.. S:-16 Itt~ Cs-36 Itt~ U-280 qt~: UJJ) 
Ujwmownml wpmwJ,}}lfi DlJlhO)lpfihp}l qhqmpnfi!ibpf! hhzm bti hfipwplftlntti 
gwc)p tubp<l}lw ntfibQIUl nwnwqwJpuwlil!: 

bpb qblfmpnfi!ihp}l!i wpmWJ,}ntUtn hiW}nJU}q}t lPWQDlQN tlihpq}lw, 
WUfW UJlWUJ,} 4WJ1Dil hfi u}l ttibpqbulpq uwlfwJllllill{]lg w!igliht UJlllU}l!i, ~wll 
utmwfiwt \n~wt wwnu}lg (fiq.2): bpb' ttblfmpn6)ll{pw tUqrpll\ mdt! Wl{bl}l 
pmJL t J,}Wfi tthlfmpnfi}l L. ulJ.2Dlillt d}l2L. iutwc) QWullt t(ibpqllwfi, W!JIW 

tthqmpnfil! up t!ibpqbmplf uwqwpqwla}lg wligQnul t · UJDlU{lli; Wjul.ll}lU}l 
WLDnUJ! !IIinui t tbqnp L.. lintJii l).(ld}lwqwli_ mwpp}i WJl . tbq.ilR uunllll~ 

\~i • . 



mwpplqu{~u .. •. t · ~btlwt t6~: · -~~- ·= mtihgi1Jllib~ 
· 1pl2•1tmt bel .~ w~llp.· Jiult tt.fll(ul~~ - ~~ dwllwJUlwlW 
. _qDltJ:mlamlil!;. ~wlbt hbmug~Jl~· · "Mm~t~~~r,; ·~;: -t ..,..SUdi uumgbu: 

·q.pqnl(ulb · ·. ~Ul\JlMJ wumut- · ··tlbiwa11w6~·-= ; JlUalulwJiwd liPCiwlW 
l!CipWCimll .f: : hwtlhuwt. tlibll'lllwJI.l wli~dD.* l:tw..uipnGuhp}l w(ignui[! 
wpunu;lJd tnqlu)lqllibp!Jg libPilltliObp.ll ~ !1«;u.o.md t nhum~liJwti 
oumwqwJpCibp}l - · tupAwl{nuhu{: J:tbi{mpnwilqi}l ' ~UJ! . wpmuqzpu 
mqbb'}lplibp}l u.fltl! mwW.u t . · nqmpw1hu6zuzmfpuqmJCl; · tntJin.uJfill L. 
}lu:PP,wllwptiJJp oumwqwJp6bpltg l{wqut{uW c:iutmfltpaquad pn.uwlll.wmllhp: 

flutbq qbl{mpw1Jw6 wqqbgntpJIUiifibp}lg qblJmp(lubp~ up1~l{mu bfi 
wumu}lg 11 hhnwunui: · UblJ l{wu wtlhllt qbqUlpnutlbpjag qpqt}wb' wmmig. 
tlhpwblt.mu t l}PWqw(i lm~ }lui{ b~b wumUJ! }lptdi t d}ltugtmui ul,l pwfip 
tthquipnlifibp, wutw tlbpwb'tlnui t pwgwuwl{w6 lmOll: 0\Jqlql wmmiUhp~g 
pnlHibp}l wnw~gmlil! - lpl!\{nut t ltnliwguul: . unpUwt, · U{WJUWulillpnui 
wmnul! lmfi.lt dl!m{ Ulwhu!Wfiatnui .t iWJII.wqwlig.l{wpo cJuniwliwl{wUJl~ngntu: 
fiU}bbp}l . tJpw JUlWltWG - }lr.Q}l wqW1D mtum qpwqhgl{mu. t wqwm 
qbl(mpnlintl, I& , wmnll(! linp}lg. l{bpwb'tlmd t ibqnp: hwuwqwpqll: liJll 
unmgllut! l{ntllotu t )uWabpll . u~ (tlhpWJ}wuwtlninuu) " 
D\llbllgqmu r hlw.lbuwt t6b.pqluuj}l cStuDUJCliUJJNllUn\{: Uju\q]luntl, wmnu}l 
.liwuilJmpJDlfifihOO' qpqmn~ ~ }uW~UJ! ·k tllbpqpw.Jll ISwnwqwJpntuJ! 
U(WJUWUUulllPtl,wb' lid IIUlbbltPibPill@w cpnO\{mlltbqUlpn(iuhpllllltP»Ptl: 
. UUU1116bpll . pu&wgdwG ·· . upgtli&@ . inlip . l{wpl&o.p .. \IIPW'Jtnpl( 

filudiwlpllpJD10 6uau:uqwJp6bpfa buiJUI6wpllpdwO 4 rPiwtw\{ldwli bwd111p, 
· ll'ilutbu · 11\ula , }udiwg(ioq · .S.IamuqutJP(ibp,ll l{tiauUapwGU&IiWii wqqhgmpJwfi 
pwgwbwjuuiw(i bwlhup:. · · . . . . . · · 
- lluuadll . llMmlm • · ~-. ~ hpl{Di. ~IWilt· . dululiltlJfibp):lg · 

.· UJPIWllllUibpllg IA'libJUlJID.fl8bpllg,. upnligl{wUI'Iwb' IIG_Jliup htlul ub~ nuht\{: 
ctlpnumtlfib" I!, 6bJlDIJD(iibjl@. adibli ~wimp _ wlblwODur O.mtnna: UJu 
bplpU@ ~JIDI\ b6 \(bpw~bt~· 11.)niu}l: · 

· 4lpiuuai (p) ·tp]lllll .4w6pmqrllJii uwudllfl t; np}l qw6Q1f.wbu l{wqwuu 

t 1,00758 w.' q .. d., 1{w4_ 1,6725 •I Q~l' q, Ow l!n\nua\{npwU!hU 1840 wuqw.d 

wttlq_ t qbl{ulpnO}:t qWGQili.ubpg: · 
l'llpnlDDliu mfifl llbq JlllWJ{wG \1191!. noo ·· bwllwuWp t tthltmpnliJ:l (-) 

·· lltggltli: .2pwb'filt wmn\1~ ltphuflg 6hpqmJwgG,nui t liltintlJ, tt}11! UfWpm6wl(mll 
. t Uhq UUUllDDii, npp zutpm lJIUIIn\{ni.u t uhl:l tlhltmpn!i: bpb <<lJlnltht>> WJU 

Q.b\tmpnlil!, wutwwlDUU}l ufiwgwb' uwUl! lttllli}l UU'li111Ullil!: . · 
. _ Sm.pwpw61.intp mwppp · wumll }lp 1IIlflltl{nut up.upmliwl{ntu t 

\liPD1DDlilibp}l npnzw~ft hWUUlwmntli gwOiuq, npot.t UNIJUwfiw\f.np\{wb' t 
mwppp ~lJwqwfi : JP1I}lwllwli hunnl{mpJntOlibfll!: · 

lit 

U]l9mlpnu qmul{nq ,UJ.11D.umfilibpp . pwliwtm ljn1_qmu t lVmnuwJfdl 
llwuwp (lJwpqw~}l\{) ·· lJwu Utgp}l p}ltl (Z): 'trw hw1IwUiwmwu}uw6uui t 
Ul:ifillbtblr.Jwfi hwuwl(wpqflhbppwl(w6 bwuwp}lli: · · 

uhjmpnu (n) qbl{mpw1_bqnp , wliqwjmli uwuli}ll{ t. np}l qiu,liqQwlr£! 
ltwqlinul t 1,00898 w . q. u.: Uqwm liPcSwl(ntu WJii wp6wlpuu t ttblJtnpnli lt 
hwl(wlibjmpltli l.t l{hpwlhJ.ntu t uumumliJ!.: ubjtnpulip ijpuwmpnhuwli 
<hUuwliwlm l{wqtintu t 12,8 pnur lihJmpnlin tltfiblnlf tthl{mpw!bqrqz'tiwuli}lq 
l]1 hCi~wpl(l{mu uwqOpuwlJwG qwzw}l wqqbgmpJWliJ!, w l{wfil{nur. wuuui}l 
u!J.2mlJ}lg l.t hbutkwpwp Ql:ijmpnli{! odtntlwb t ubb pwtjlwugbtlJ.nt~Ju)iip, npli . 
pphCipg libplJwJwgfinui t 6tunwqwJpuwG 1{liliuwpw6wqwfi wqqbgmpJWG 
lntP2 l{mwGq: . · 

'l7bjtnpnliJ! qmfitlhtml wmnup U}l2tltl{nui UIW.J1iwliwtlnpntU t inwpp}l 
~}lq}ll(wqwli bwmlJmpJntCiJ!: 'l7mJli ppu}lwl(wii mwpp}l · m\uppbp 
u}l2mlJGtpmu qmu\{nq fihJtnpnfilihp}l Plltlt! !.ltlinni t mwppbp (1-10): ·.tatpl.t 
4wJntii · mwppbp}l 1I}l2mlfGbpmu uuunnnGiibpp I! libJUipnliGbp}l \ Plltlt! 
hwt{wuwp t 1:1: Uwl(wJG, DitVWii bhnm bfi qwfil{mu mwppbpJ! UbGI}htbl.tjwli 
hwuwlJwpqmu (ulJuwb' 21-pg), WJUpwfi G}twlig wmnulibp}l uJ12nt~libpnui 
fihJwpnlifil.Ipp Plttll! uummnlilibpltg zwm t: Oppfiwlf bwup 1I)l2nt~fillpmu 
libjutpnlilibplt P.lttlt! 1,6 wfiqwu lWUl t. pwli uummnlifibppliJ!: . UJUUJUU, 

2~ . . . . 
mpwli}l u}l2mlm _ · 92 U lJiwpmfiwqmu . t 92 .UJllDumli I! 146_ fibJUlJUlli · 

(umtnnlilibplt Plttll!' 238).: UJuUIJ:lunl{ wmnu}l qwfiql{wbt! UIWJUWfiwtlnptlw(} t 

lipw lilt2ntqnq: ~wztlwpqliblll! gm,Jg bCi UlW\llU, np luu 
3 

uwpmp. UPS:lDtlJWJpfi 
liJmp uwwliwtm hliwpwl{npntpJwli qbuwnul Upw ltllml! lt~wqup 100-200 
litfi umli: qhqmpnfiwJpli plUJl.w{ipp qwfiqtlwbt! zwm · tlmPP -t, WJfl 

. . . I 

llluunownntl 1I}l2Dtl(Jl qwuqQwbt! hwdJ!GI{tintu t wumli}t qwliqqwb)l bbtq: 
U]t2mlpliu uumum661:ip}ll& fibJ"lpnfifihp}l qntuwp(! lptltlntd t qwliq1lwbwj}l~ 
p}ll{' A (qWlt M): ubJmpnulibp}l Plnll!' N 1IJ:12ntl{ntu hwtlwuwp b 
qwliqtlwbwJ}lli Plnl k mwpplt WUUlUWJ}Ui bwuwp}l uliwgnM}lli N=A-Z: . . . . . . . u · . 

Umlnpwpwp wuamip fihpqwJwgl{mu t hbmi!JWl c\Wut' . 6 C. uw . 

lizwuwlplui t, np w~}uwbfilt Wtnn~ \QWpDtfiuilpn~ t' 12 wnluofi, op}lg 61! 
lllll.QuuWfibp bfi: . . ' . . ' . . 

Y~wuqwQmpJD16 · • }lqnmnaqlibp)l, · ~mJhpGbfl}l. )lqnpwplibpJl. 
pqn11Ullilihpll muutw: Nt~Ulfihp bG qn1,1{nuS WJli ~ulihJ11!,npn6pnui : 
UUlll\ODlilihpJl· pwliwl{o (UotJliwfiuw6 tJlgpn\{) : bwl{wuwp . t. uw~WJU 
mwllPbp\{nul bfi }lpbQg lihJmpn66bplt pwliwlpl\f.: _llwnpJwli. db2 qm!itluq 
lllWppbpP ubb dWU(f JuWDWnpqUbp ~~ ltwqdalwb -bO 2·10 }lqDUlDUf6hpH: ' . 
ubpqWJOlliU hWJ1DU}l ti6 300 l&WJDdi }lqoUUJU16bp, ' ]li&IA ~UJ,JDt6 : la 
n~wllmltl{ lllt~tl{fibp}l Pll&ln flhpwquaigm.u t . IS~; · JlqnumUICibJII! • 
Ub6qbthllJWii hwllwlJwpqcul otGbfi tiJlldiDtJii bw\lwtit · uwqwJii ~~pp· 

qwfiqtlwbu&Jltti p}lll· ~-.wJJUI a~flg~t;p}l oqBna.p~: ~~~~P~YR -.. 
;.i 

·· . . ;:. 



JDtpwpwli1Jmp ptwltwl{wti uuupppg ~wuwt dlt lludilt ll'im}Pnwl{mtnt tD2 
qwJmli)]lqnumutlibp: · . 

- ~dbpfib{l bU l{nttlmd U}!WintJfi qwfiqi(~Jpli Pint ntfibgiUl 
wmndlib}ll!. npnfig Ult2nt\tlibpf! qmlit{nui bli mwppbp tub}l4bm.pl{ tlliciwltntli: 
Swppbp t fiwl.t . lipwlig lllluwmpnhUulli (T) U{WppbpmpJDl&~ tfibpqllwfi u 

I • j 80 
6wnwqwJptl~fi mbuwtm (oppfiwq, · :ar, T=l8pnUJ. L. · 35 Br, t=4,4d; 

~Co , \=5,3 1.t ~co· , T=l0,7 pmq): 

· Nplpwplibp bfi ttnttlnui pfint}JJWfi lih2 qm~tlm\ WJU mwppbpp 
wumdwJpfi lilt2nt\tlibpf!, npnlip mlibli upWintjU qwliqt{wOwJpli ppt{, uwqwJfi 

40A 40K 40C -mwpphp ~wpqwpt(bp (oppfiw~, 18 r, 19 , 20 a)· 

~mnnufibp ali ttn2qnui mwnphll UlWilphplt wum.dwJltfi lilt2nt41ihll\!. 

~ 1!lnti12 mlihli hmqwuwp pt(m{ fihJtnpnlilibp (oppliwl{, 
1;C -1.t 

1
: N; WiiW2ftlip 

uti~mqiltd 6p 1.t 7n, bp\umJlilll dft2mltntu 7p 1.t 7n ): 
· lJlt2mltwJpfi nutbp. · qulliqt{wbp pbpmpJmfi' (J}h.)bl{m): Umnufihpp 

Op2ntl{libp(! zwm WWltp qDJWQntUiibp bli: U]l2nt11lt Uh2 unmmnfilibpp _l.t 
fihJmpnlilibpp up2l.t. ltfituthu liwl.t fintJfiwlintfi uwufipl{fihpp up21.t qnpbmli bfi 
ZllPWJWI{guwfi libb nutbp: Cum qpw[IwfintpJwli mtlJwtfibp}i lift2nti{UlJpfi 
mdbpp wilw2wfimli bfi limlttnfifibpp 1.t bwmntl{ liwulipl{!ibpp (lift2ntl{wjpfi 
qwzutp pt(wlimfibp) dft2lt wfi(!fil}hwm qwmwpt{nq t~mtuwfiwl{ntpJWfi 
hbml.twlipntl, JllUIIiQ wlit{wfinui bli Ulll-tibqnlilibp l{wu Ulllnfifibp: U]l2Dt\t';UJPii 

mlthpp qwpo qnpbnqbll (10-13 
uu): Upudip 2WtD wpwq tlmppwlintu bli 

ti}l2nt\tWJpii uwufipqfibpp UP2~ bqwb UltUpwbntpjWii ubbwgdwli hhm 
dbqmbq 1.t qnpbliwl{wlinpbli hwt{wuwpt{nut bli qpnJP.: _ · 

· - U]l2Dt\{WJ~Ii mdbpf! odmt{wb · bli hwqbgtiwfi hwml{ntpJwlip' 
jntpwpwli2JDtp lint1{Lnli tlmfulibpqnpbnui t . uwhdwliwqlwl{t{wb · pt{ntl 
hwpldufi fintlttnlifibpp hbtn: Otwnp Ult2Dl\{nut lintlttnlifibpp pt{ll ubO'wgmur! 
·qqwtlmpbfi JMlllWQiinut t Up2nt4WJpli ntdbp.n; ').pwlint{ t pwgwmpt{nui bwlip 
mwppbpp up2ntl{libpp tlmiiP l{WjDtlintpJntfi{!. npn6gmu uumumlilibpp h 
!ihjtnpnlilibp}l pwfiwl{mpjntli(! qqwtJmpbli libb t : 

fiputbuqlt u}l2m1tp pwdtuliht uummnfilibp}l u fibJtnpnfi!ihp}l m lipwlig 
· bbnwglibt u}l2mltwJ}di mdbp}l qnpbm\n. t}JJWfi · l}W~':Jlpg, utbmp t l{wmwpbt 
wzluwmwlip, WJUplipfi bwfuubt tfibp'lltw: llju tlibpqpwfi l4n!tlDtu t d}l2ntiiP 
qwUJ.It tfibpqltw: :Untlttnlilibppg li~2DtltJI qDJWgDtup DUJ.bl{gqntti t l{wUJ}l 
t!ibpqpwjp WU2WUlUWUp: Op}lliwl{, hbtlmtdll wumup U}l2ntiiP qwfiqqw~u 

l!UUl hhtnuJwt pwliw6up' m11 = m,N, + m,N"(m11 • t1P2mltll-q:uliqt(wo, 

mp· unmmn~p qwliq.._..ub, N, : UlimtDDfilibpti pwuw~ m
11

' lihJmpnfilibpll . 

qwliQltwb; N 11 • tibJUlpD6.{ihpll · gudhu11) • : _ buulwuwp · t 
12 

1,0076·2+1,0089·2=4,033 w .q.u.: ~wJmli(l t, np hb@mup lilt2ntiiP qwfiqt(wbf! 
hwqwuwp t - 4,003 w.q.u.: ~bml.twpwp, hbijumi}l lilt2m11P qwliqqwb'f! 0,03 
m.q.u-nq wqb\11 tlmPP t, pwfi _lipw wnwli6pli qbpgpwb pwqwqpwuwuboo: 
llJu qbnwntu wuntu bli, np u}l2mln! mfip qwfiqqwbp pbpntpJDtli (qwliqqwc)}l 
utwttwuntpjntli}: U}l2m11P hwzqwp\{wJpli qW:fiqt(wolt u tflwumwgp 
qwliqt{wbp lip2u bqwc) mwpphpntpjndip l4nitlntd t qwliqtlwbP. pbpntpJDlli 

. (&n): L1m= hwzqwpl{wJ}lli m11 - \flwumwg}l m11 : 

Qwliqqwc)}l pbpmpJDtfiJ! tl\twJntu t lift2ntl{ntli qmlitlilll uwuli}ll{libp}l 
lj_wUI}l wdpntpJwfi liwupli, pfi~utbu liwu tlibpqpwJp pwfiwiUt, Dpf! 
wpmwqptlht t li}l2nt11P qnJwgliwfi dwuwliwl{, wnw!i&pfi lintlttnfilihp}lg: liJU 

_hwzq~Pitl! l{wphl(l t l{wmutitht u. tlizmbJiilt ltllllliltg lizwl{qwb pwuw6u}l 

til12ngmt' E. = mc2 
; npUllur E-tubp@wli t, tpq, m - qw(iqt{wbfi t, q, c -

tmJu}l wpwqntpjmlifi t - 3 ·1010 ,uli/q: _ 

~wliw6wjli WJU opbfipp qwfiqt{wb'f! 4 tlibpq}lwfi ppbfig}lg 
libpl{WJl.UQWUU bfi lintjfi bpLlltj}J(l mwppbp 64bpp: 0~ qwfiqqwb{!, 02 tt 
tlibpqpwli !bfi wlihhmwlimu, hwliwtqwtnwutuwli utWJUWiilibpntU up 6upg 
t(bpwcntntli bli UJmupli, WJii t' 6m hwllwl{wpqp qwliqqwop gwfiqwgwb 
\flmpii}untpJwlip hwliwt4wmwutuwlinui t tuhpqpwJP. hwuwpdbpWJ}lfi 
tlmtlmlwnpjntfiJ!: · 

Oqmwqnpbbtntl ·WJU pwQ.w6_l.a@ l{wptq}l t hwzqwp\{bt WJii tlibpqpw!i 
npf! wfi2wmqntu t hb\lmtdp u}l2mltlt qnJwguwli dwliwliwl{ wnwli6p( 

lintlttnfi!ibppg' &11 =0,03·1,6 ·10-24 ·(3·1010 f =4,5·10-s tpq: tftlibtm, 

fipwfi}lg, · np 1 w .q,u. hwliwpdhg t 931 ut'-1., WUJ.lli 
LlE = 0,03 · 931 = 27,93 U't'4.~tr28 Ut:-4.: . 

l:ipb qDJDlpjDlli ntfibliW{l up bqwfiwJt, npll Ult2ngnq qwp.b\11 lltlibp 
pwdwlibt hbtltntli}l U}l2nil{(! 2 uummnli}l u 2 UhjlllpnliP, WUJ.W itUlwhWii2tlhp 
Owfuubt28 ut'-1. D! UJ.WI{wu tlibpq}lw: 

· Ubi{ Gm\{tn(ijll{wUJ.P lilt2ltti tlihpqllwli ltn!tlnru t I{Wlllll mhuwqwpwp 
tfibpqllw: ~htlundlt hwuwp liw l{wqlintu t 28:4a7 ~: ~hmL.wpwp. 
puw(iwtntl qwfiqt{wc)}l . pbpntpJmlip l{wpb\f-. t hwzqwpllht 11112m\all llw\llll 
tlihp.q}lwfi: 0Jlllllw4, qhJUlbp}lmup lilt2_ntltlt tfihpq}lwfi 2,2 ut'-1. t, wqnmplip' 
1 04,56; ntpwli}lliJ! · 1800 tn'-1.: b-pb hwzt{ll ~wnliht pbpl& li}l2ntqlib~ 
(qhJmbppotu, mppm).mtu}, WUJ..w Pntnp lilt2ntqlibptl l{wUJ.ll t6hpqpwli ubq 
lint\ttnli}l fil{wmuwup 1{wqwuu t tinmw,qnpwU{bu 8 ut'-1.: 

llJuUJ.ltunt{, qwliq$ubp tlibpqpwJp tlmtuwqwpd \{w\lllt ophlipJ! gntJQ t 
tnw\llu WJfi t{llptuwp}l tfibpqpwJp c1wqmdt!, n~ wpmwqpqnu t U}l2m\dl 
~Sbrij}uwli l& upOpbqp ch.uuwdwq: 

. ~pJw6 bp.I&DtJIJl!: Uli9JWt qwpp qhp2mu l{wmWIUtbgJUi 
bpqm funz.nP\WllllJ~ hwJm(iwqnpbmp.JDlliuhll= 18~S p-. fl.bUmqbQQ l{mp4bp.ll. 

p 



(!li}}wgpmu · -ll!Jwmbg, np _ pwpc\p tUipqwbntp.JlU(i · hnuw(ipf! . wfiglibtmi 
l}lgpwpwqn[wb OJ}Dq 19llWO w6np}l U}IS!nll wpc\w1pml t «Smmuqwjpftbp; }lull 
.Phltltbpblf! 1896 p. hwjmliwpbpbg n~ltm}nlmpJwfi bpl.&m.JPI!: 

- .Pbqqbphlf! qmwq, np ntpwfi}l ·· wqbpf! jlfipuwpbJiwpwp wpc\wqnui bfi 
wumhuwfihllt oumwqwn:.Ubp, npnfi12 tp~wgfinui hfi .)mnnpvp ul.awgmu h 
npn2 fiJmpbp}l tmuwpc\uiqmu: 189g p. _ lllJbp 'liJDt.PIW L. lTwp}lw 
UtuwqnqulJwJui l..zJmp}lfi hwJmfiwpbJlbg}lU W1 bp1pu mwppbp' ~ntnfi}uuu u 
nwq}uuu, n~Up ownwqruJpmu t}di l2wm wqbl}l .nufhq; pwu mpwUn: liJl} 
duluwfiwl{w2!12Wfilnu ~ll.J1lq1.J.hg , np mnq}mwqm}lq UJmpbpJ! wfinUI}hwm 
wnwpmu hfi tfibpq}lw 2hpdmpJwfi c\hn~ : . 

liJmp}l }lfipfiwpbpwpwp nwnwqwjpdwU bplantJPI! wfil{wfiqhg 
nwq]lnwqm}i1.J.mpJntfi, }luq ownwqwJpfibp _ wpc\wqnq . UJDlphp£!' 
nWJllmwlttn}ll{ Ujntpbp (radius· owmuqWJJ'J): 

fl.wJUmwqm}ll{nrpJDlfi - npnz mwppbp}l u}l2ntllfihp}l pfipfiwpbpwpwp 
(wnw!ig nph}lgb wpmwppU UP2WUUlDlpJwU) ·lj:m}uwqbpllJnUili t WJt 
mwppbpp up2mlffihpP, nflll (!!ipwgpnni wpdwqqntu bfi · hwtnntll 
ownwqwJplibp, npnlip qn~qntu bfi nWJllmtulJm]lq ¢5WD1WlWJPfibJl: 
fl.wqpnwqm}ufmpJDtlil! . wmnup up2mlf]l -Jmpop}lfiwq hwmqmpJmlili t' 
utWJliwfiwtlnpqwO !ipw Ubpp}lfi l{}loatqn~, Iilli~ WJI} bpLmoo qn~l{nni t 
nwq}mwlpn}ul. mpnhnui: _ · _ -

fl.wq}mwqmJut tfm.fuwplpndfibpp wpwqmpJwfi llllw lhfi wqqmu n~ 
2hpumpJDlU(!, i'i~ 6fi2Dlli(!, n~ tt ttbl{mpwqwli 1& uwqfipuwqwfi qwzwbp(! 1& n~ 
u}l wJt qnpbnfi: 
.Piint}}JWfi Ub2 qwmwplfDll nwqpnwqm}ll{ bphntJpfibp(! qn~tfnul bfi pUwlfwli 
nwqlinwqmJlt.flll:PJDtfi, }luq Udw(i ·bphntJpfibp(!, npnlip _ \{wmwpl{mu . b!i 
wphbuUlwqwfi · ·UIWJilwlilibpnur . wphhumwqwli DUII}}uuilllm}ll{ntpjlllU: 
UwqWJU WJU hJlllm UIJUlQbulibp(! hapwp~lfnui bli u}lhfintJU opbUp(ibp}lu: 

. .Pliwquafi _ ~ua}l\(mpJIIlli L. n~m}ut - · 1!6111Wuppulip: 
fl.wq}mwqw)ul UlWpphoo pfintpJwli uh2 2wm p}l~ bli budiq}lUIDui: bpwfip 
qwliqnni l:ifi bpqp.p qhJllawJ}lfi 2hpmp UJPfbl hudipw2hpmbpntU, }lu~uitru liwl& 
2J1Dtll, 01puu, pntJUbprtui, qbliqW6lJ opQw6}lqt16bpnui, mp l!OlfiinW bli 
2P2WUJWm}lg: bpll}l}l' liwthwJJW 1hpUW1d pfituqwli Q11fll}inWqmpq UJDlpbpp 
bhuliwlfwlimtl qmGl{nui bli mpuiu}l hw6pw2bJWlbpntti L. qpbpb PDLD}lli t1 
hwiil}}luwOntu bli· b\uup1nwppbpJi }lqnUlllUf{lbp -(83-pg pwpc\p ]fwpqwp~\(): 
Uwlip _ mwppbp}l ti}l2Btq.lihpp 1Ji.uJD1li lhli 1& bupwpql{nul bli pwqtlwp}ttl 
hw2DJlllwl{wli _- Ulpnluittllihp}l. npnlig _ hbml&wfi»ml. wnw,wOnuJ ·b(i 
nwilfmwlfm}lq lflo}uwp\pmilibp}l1QPWfibp, npligmu }lQnUlJUllllbJlt! qm6qntu 
. bfi bwqntt10wpw6wqwli , ,lfw\llll . ub2: -U.IU\Qllu}l -21JPWfrbpp lfn!l{DlU b(i 
n•uq}mwqmJiq piinw6j).p6b}i liuni 2WPJllip~ ubJ11lwJDlUU hwjUlUlJ bO bpbp 

- pOwqwli nUIJllmwq~~q l!ri~ulli)l»Gbp~ mpwfi -- _ rlWJIImul}l -e::u--Ra), 
. . . .·· . . . • 



a-UwatiflllqliJII! - ):lpbfig}lg 6bpqwJwglimu -- bli - hbJ.luuutt (~He) 
wmntiiibpp ti}l2ntqlibp' qwqti&fw~ bpqnt uum1DJ1fitibp}lg 1.L bpqnt 
libjtnpnfilibp}ig, oduu{wc) 'llJlqliw\Ul IJilWlJWii lJlgpnLI l.o. mfibli .pwlfwqwli ubb­
qwfiqqwc)' 4,003 w. q.ti., DPI! qbpwqua~tu t qbqmpnfi):l qwliqt{wb):lfi 7300 
wliqwu, upwfig tfibpqpwli mwm~lit\nui l 2-11 tn'-1.: a-uwuli):lqlibp~ 
zwpdnttiJ! o:rpnu 2-10 uu 1:, ):luq qbliuwpwfiwqwli hJutulfwbplibpntti 
tnWUUJWq u)lqpnlifibp: i 

a-uwufi}lqilllpJ! ubc)wbwlfWL bfi, oduu{W~ hfi Ubc) lfibpq}lWJDtl, 
zwpdllm'li bfi D1Jll'lwq):lb, wnw2wgfibtnlf nutbJl wpmwhwJmtlwb ):lnfiwguwfi k 

tmuwpowquwfi bpLntJplihp: luu3 otpiui a - uwufi}lqlibpp, wnw2wglinui bfi -
100-250 hwqwp qntJq ):lnlifibp, ):luq qbfiuwpwfiwqwfi hjntutlwbpfibpnui 1 till 
IUJ]_nt qpw· 3420 qntJq ):lnfili-bp: liJil urumtiwnnlf a-6wnwqwJplibp):l 
ubppw$wfignttiJ! uwptpit 1.L qhfiqwli):llibp):l opqwli}lqu - 2wl}lwqwlig 
tf.mwliqwtf.np t: a-uwuli):lqfip):l . wUpiU)_2 tlibpqluuli _l.}lil_tuwligtf.mu t 
opqwu):lqtip P2Jl21ibp):lli, npntl tt lliWJUwliwtf.npLtwb t lipwfig 
l!hfiuwpwfiwqwli wq:qbgnrpjutfil!: 

a-uwuli):lqlibp):l pntJL pw$wfigbJ.lmtpJwfi zlinph):ltl lipwlig zwpdntUJ! 
lj_wpbiP t lPittl qwuhgliht wtintp pqpnlf, hwqmumnlf, tl}lpwpnutwqtUii 
nhmpfih obnlinglihpntl 1.L WJL U):l2DQfihpntl (Q.. Q. . '4.nqbfi 1967 p.): 

13-tiwnwqwJpntUJ! @gpwtfnptlwb- uwufiltqlibp):l (ttb\{mpnlilihp}l 4w·u 
UJnqpm1mufihp}l) hnup t, npJ! wpowqqmu t wumti):l u}l~nt\tll 13- mpnhtiwfi 
awuwliwq: f'3- tiwuG):ll!lihp):l :pn}lWP wpwqntpjntUt! zwm tihb- t, hwUW!WtP t 
LDlJU]l wpwqntpjWUJ!: -'1-pw zlinPhM 13-tiwuli)lqlihp):l pw$wfighJ.lmtpjwli 
{!fiqmfiwqmpjntlil! wlfhiP ubb t pwli a- uwufi):lqlihpJ!: UwqwJfi [3-
tiwuGpqlihpli ):lphfig tlihpq):lwfi bw}uuni.u hli D~ U):lwjli }mliwgtiwli hwuwp, 
WJlk utJmtlht!n tf.pw: lijll UIWIDtiwnntl lipwfig zwpantUl! o:rpuu ljwmwptlmti t 
n~ n1Jll'lwq}Ib-, WJL pbqLtw~ qOO!tl, u}lli~l.L wliqwu hhmwqwpo D1JlJ'IlllPJWUp 
(hhmwqwpo utJmmu): ~- uwuli{lqlihp):l zwpdmUJ! o:qmu hwulimu t 25u, )lull 
qtfiuwpwliwqillli opJblJmlibpmu 1 uu: 

[3-uwufi):lqlihp}l qbw]):lfi ):lnliwguwli }umm.pJDtlil! wtl_b\ll pntJt t, pwli 
a~uwufipqfihpptiJ! : 1 uu o:rputi lipwfip wnw2wglimu hli 50-100 qmJq ):lnlilibp: 
~-uwuli):lqfihp):l tfibpq}lwli mwmwfiqmu t 0,01'5-0,05 m~ (tltwt}lmq ~­
tiwnwqwjpmu) u):llilk 3·12 ~ (Qnzm 13- ownwqwn~mu): 

4hliuwpwliwqwfi tqwzmUJwlintpJwli hwuwp · lf6nwqwfi 
uzwliwqmpjntli ntli):l qtwfi):l!lit.p):l zbpm):l hwumnt:p]Wfi npnznuiJ! mwppbp 
tfibpq}lw mlibgiU)_ ~-uwuli}lqlibp}l hwliwp: -lJll2Jlli i:libpqllw mlibQilil 13· 
uwuli}lt~fibp):l pw$wligm"UJ! qwubgqmu . t umtnpwqwli wUJwltJmLt, 
qnzqwmw\Ul u):l2ngnq 1.L WJlli: Puq 0,07 tn'-1. ntfi!:ignq 13- uwuli}lqlibpJ! wpqbfi 
qU4JlDil bfi pwtltwligbt lfbpliwuw.z!W Ub2: UJil UIU:mtiwnnl( $n$ntq 1>-

lf 

' . 
QUJnW<lWJpfihp}l bhm WzluwtnbtJw obngbJII! UJbUlp t \llWllDUjWqbt nbtn):lfib 
1.Jllpwpnutwqwu atnlinglibpnLt, Jtuq qnzm P-uwuu):lqfitp):l (1,5 Ut~ u pwpap) 
wGhpwabzm t UIWliDUJ.wfitlbt un_tiqu}lqtwu):lgUiwmpwumLtw~ tqpiuulibpntt: 

y-tiumwqw]pmufi ppbli}lg fibpl{wjwglinui t ttbqmpwuwq(i}luw'llwfi 
wiltl2fibp):l lmup: -'1-pwlig}lg bfi fiwl.L niUJllmwt}lpfihpf!, uabuwfiti}}l ·tmJUJ!, 
nttmpwuwumzwlJwqmJfi, ):lG.~pwljwpu):lp 6wnwqwJpfiboo, ):lfi2~bu _fiwt.. 
nblimqhUJWfi lllunwqWJJHibpJ!, upwfip mwppbptlntU bfi- u}lll.Jwlig)lg ):lpb(ig 
wnw~wguwfi · UIWJuwfi(ibpnq u llflD2 hwmqntpjlltfilitpnq ·~. (wtlJ»):l 
bp'llwpnt:pJwtip 1.L tubpq}lw)Dtl}: · \ 

fl.b(imqbllJWU tiwntnqWjplibp(i WDW2WUnt1I b(i mwpp}l '\ ui~up 
ti)l~ntltli ttbqmpwuwqfi}luwqwti qwzmmu zwp<htllJl qbqmpnfi(ibp):l \ympmq 
wpqbtwqtiwu hbmuwupntl (wpqbtw\{wJ}lU nblimqbfiJwli 6wnwqU:SJp:mu), 
qwti wmnufibp):l ttbqmpnliwj):lfi puu}wfipfibp):l tlhpwqunuuguwup, np[!, !.ltfint.u 
t }lnfiwguwu dwuwlhuq (ptinpnz nbfimqblijwu tiwnwqwJpmu): UuwuQhp):l h 
untblJnttfi\:ip):l qpqntf.w~ . tl}l6wlt}lg finpUWL tl}l6wqp wuguwu dwuwfiwq 
IIWJ11lll. t wp6wq\{lq_ mbuwlib\ll tntJU, qwu }16!llflwqwpu):lp, 

'nttmpwuwtimzwqw.cpuj(i tiwnwqwJpfibp: · · 
y-~ttwfimfibp:f! wpawqlfmll _ bfi pfiwqw(i L · wphbmnwqw(i 

nwillmlimqtl»lfibp):l a- u p-mpnMwfi '[!fipwgpntti, bpp · JllltUmp ti}l2ntymil 
hwJmfi_ttmut hwl[huwt tubpqllw: UJu hwlfbuwt tubpq}lwfi q wqlipW}lplipbfi 
tmuwpc.\wqlfmu t Y-DLtwumfihp):l oLntl: y-ptJ.wlimfibp:f! !ntlibfi l.Jlgp\ L 
hwfiqum}l qwliqtlwb', odtwlw~ hu pntJt}m6wgG.Ili1 wqqbgmpJWUp, uw\{WJU 
ntlibfi tihb fibppwtluuliQDil hwmqmpJRtli: Orpu.u lipwug zwpdruul! hwu~tu t 
100-150 u: . . . . . . \ 

UJt?ntlpu.JIW llmtuwplpn.UiibJJil mtrulbpJ!: . Umnulibp):l UJ19.nt\{UbJII! 
qwJmU bu, uwqwJfi unmmnlifibp):l, libJmpn!ilibtiP hwpwpbpwqgntpJwfi 
npnzwlt}l Juw}umnuifibp):l qbl.&Wnui (UJ19nt\tntU lWtPll!-1 · Wl{blJl . uummnlifihp 
qwu fibJmpnlilibp) fipwfip qnpglintu · bfi ):lphfig qw]DtlintpJDtlil! 1t , 
)lfipuwpbpwpwp h6pwplttlnui bfi nWJllmwqmltlf titnJuwpqmufibp)l. np):l 
hbtnhwfinntl t!Jn}utlmti t uP.2mq}1 pWJ}WilJllltpJDtliJ! I.a., hbuthwpwp, up mwpp):l 
wmnu}l . U):l2nt\{J! qmJuwpiJl[ntu t U}l WJl tnwppJl WlDDUjl u):l9ntq]l: UJU 
uumgbu}l J!li:pwgpmu u~ntqubJll! ' w}K\wqmu b(i . IUUJl}mwqtn}ltl. 
tiwnwqwJpGbp: . 

U}l9ntlJwJ)lfi qm}uwpqntulihp}l
1 

m.Jllllbpli !iG' a-mpnhnul, p. UtpnhnuJ 
(tJbqmpnfiwj):lG, uptq}lmpn{iWJfill).- q~mpnfiwJJW qp~uilt W]tli: 

a-mpnlmulf! . nutblMJ\fntU l .a-d~Wfi):l\Ul · wp6wl!uwtlp, Df11! ):lpbliltg 
Gbpl{wJwgfimu t hbllmtu}l wmnli}l U}l2ntq: · a~ufi}lliJt pab2Pit dwliwliwl{ 
wfi 4w.tntfi uawpp):l ll}l~inq{! qnpglinul t . bJI'llnt. . uniJnnaQ Ia bpqm lihJUlJ_JDG'· 
4.tttwb4hin4 wn u):l~mq}l, npmu uumumufibp}l PMI! (ut•~mtt):l l.Jlgp) hplpt&QII{_ 
llfW\{WUO\U l, }luq UWUU)lljUbpP p):l~ . (qwfiqlfwbWJ}lfi p):lll)' ~lafllUUI; ' 

17. 



Umwg4wo mwp111! (I}Dtump) UbliqhthLJwli bwuwqwpqnui mbrJ.wzwpchlriui t 
bpqm qwliqwq qh\llll owtu: . 

· . 23su 4 u 234Th Q Oppliwq 92 ~2ne+ 90 + , (Q-wli2WUllJ.wc) tlihpq}twli t): o.-

mpnhntliJ! tnulip up2nt41ihpp wnw!lht mwpwc)l{wc) U}l2DL4WJpli 
tlmtuwpqmuli t: "&hplJwJmuu bwJmfip t o.-wlfmlttl uJ.t2mltlibpp wqhllt pwu 
160 mbuwq; 82-)lg pwpop qwpqwp].ttl mlibgWJ. U}12DLltlibp)l ubc) UWUJ! a ­
wqmpq bfi, puq 82-)lg g~c)p qwpqwppq mlibQillllibpJ! qwjntli bli, ~hli 
bfipwpqqmu o.-mpnhuwli: 

13-mpnhnui: up zwpp pfiwqwfi L wphhumwqwli nwq)lnwqmptl 
mwppbp, bfipwpqtlbtml. mpnbuwfi, wpowqmu · hfi ttbltmpnli, j1uq 
wphhumwqwlifihp]l npnz uwuli tt wpowqmu t UfDq]lmpnli: lJP2ntlt!ibppg 
wpowlttlllll tthlJmpnlilihpP. L UfnqpmpnfilihpJ! qn~qmu bli 13-uwuli]lqlibp, qwu 
P-nwnwqwJpmu, puq lilt2ntlflibp(!' · 13-wqm)ltl up2mlflibp: ~wlip np 
ttbltmpnliwJltli L UfDq]lmpnfiwJJ.tli mpnhmulibpf! mlibli liuwlinrpJmli, WllfW 
hpqmuli ttlJn~tlmubli 13-mpnhntu: 

O}}h . uJ.t2mlJntu · Lltlimu t lihJtnpnlilibpp wl[b19m1t (U}l2nt\Ul 
lihJmpnliwJpli qhppbnlil[wbntpjntli), WUfW qwmwptlmu tltblfmpnliwJpli (JH 
mpnhntu, npp dwuwliwq libjUlpnlilibpJ.tg uhlfl! qbpwlntntu t uumtimliJ.t, .J.tuq 
liJ.l2ntltl! wpowqmu t tthlfmpnli L hwqwlihJmpplin: 

· qhqmpnliwJllli 13-mpnhmtiJ! plinpnz t pwquwppl[ pliwqwli L 
wphhumwqwfinphli umwgl[wc) nwq)lnwqtnpl[ mwpphllJ.tli: Uju mpnhuwli 
dwuwliwq liJ.l2ntlW Llt9PI! L hwuwUfwmwufuwli wumuwjpli qwpqwpJ.ll[l! 
ubtnuuhui bfi ubq upwl[npnl[, qntump inwpp(! UhliqbtbLJWU hwuuiqwpqmu 
mtqwzwpctqmu t qhlllJ.t W2, puq qwliql[\uc)wjpli PP41! ulim.u t wlilltnlltntu: . 

~-mpnhuwli oppliwq qwpnq t c)wnwJhL qwlltmup pqnmnlllJ.t 

tlmJ:uwpqmuf! qwiQ}uuup · ~~ K ~ ~-+ i~ Ca + v: . 
bpb liJ.t2ntlJntu lihjtnpnUiihpp L . unmumUiibflll wlipwphlillfWUtn 

hwpwpbpwqgntpJDLU(! tlJwJUwUwl[nptJ.wc) t unmtnnlilihpp qbpwltznuwup, 
WUfW uJ.t2m1Jmu qwmwpl[mu t UJ.DqpmlmliwJpli (13+) mpnluuu L WJii 
wpowqmu t UJ.nqpmpnli (ttb\!mpnlip qwliqtJ.wb mlibgWJ. uwulipq, uwlfwJii + 1 
Lltgpnl[) L libJmpplin, puq unmmnlilihppg ubltl! l[bpwbl[mu t libJUlPnliJ.t: 

. tllnqpmpnliwjpli mpnhntuJ! liqwmtJ.mu t npnz wphhumwqwlinphli 
umwgqwa pqntnnutlibpp U.nm: Oppliwq· ~nu~>Dp pqnum\llll mpnhmul! 
u).ttJ.tgpmii}l qnJwguwup: ' 
30p n+ 30s· Q 
1s ~ 1-' +14 1 + v + (V-mwppp tiJ.t2nt\Ul mpnhuwli upul[ntfi t): 

tTlnqpmpnliJ! qmpu _, n~htnl[ UJ.l2nt\Ulg, UJ.DlfDLU t wmnup pwqw(ippg 
«hwtJ.buwp> tthlftnpnlif!, qwu qmJ:uqnpbmu t wqwm tthlfmpnlip hbm, 
wnw2wglihtnll. <<UJ.nqpmpnli-ttblftnpnli>> qmJqJ!, WJii wUup2WUJ.bu l[hpwc)l[mu 
t bpqru y-pl[wlimP, npp tlibpq}twfi hwuwpdhp t uwulipitlibpp qwliqtJ.wc)p(i 
18 

( e +e) : llju uumubg(! \tn~qmu t wliliJ.tqpuwgntu ~~li£wgmu). ]lu\l 

wnw2wgwo ttblfmpwuwqfipuwqw(i 6wnwqwJpDLul!· wfifiJ.tqpuwgjmG 
6wnwqwJpmu: 

Spnhuwli WJU linp oLtf UfDq)lmpnliwjpU mpnhntU{!, J.tli~UfhU fiwL 
wJthbmnwqwU nwqJ.tnwqtn}lqntpJntfiJ!, wmc2J.tu wfiqwu bwJmliwpbpbtl:ili P . 
trJmpJ.tu L l>.ctntJ.tn-l!JmpJ.tli: 

-#- tt_blpnpnfiwJ}lfi qpwl[mu: fl-WI}).tnlimqtJ.tqlibpJ! wqwmtl_mu l:ifi 
htutlhUWL uummnlifibppg fiwL ttblftnpnliwj}lli £h'1Wtl_uwfi U}l2ngmJ.: l).w mhrj]J. 
t muh(imu Wjli qbllJl!DLU, hpp UJ.l2ntlfntu tlibpqpwu w pwl{wpwpnu.l 
l!.j_Oqlt.IDpnliwjpfi mpnhuwli biuuwp, WUJ.W UP2DL1W UfpnLDDiifibp}lg ublm' 
«hwl[huwm» qpwl[mu t wmnup ttblfmpnliwj}:lli PWllwfipubppg ubltll, wl{bJP 
hw6w}u U.nmwqw K-zbptnp, hppbU(i tt L-zhpm}l qhqmpnfiJ! L tJ.bpwmtmu t 
libjmpnlip: Uinwgtlwb I}Dtui.np mwpp}l qwpqwpJ.ttli! Ubfiqttbl.Jtuli 
hwuwiJ.wpqntu mbrJ.W2WP<hl.ntli t ubq qwliqwqntl qb\llll ow)u: 

K-zhpmp qwu L-zbpmJ:t wqwmtlwb mhqJ! qpWll.hgl{mu t hhnwtl_np 
zhpmbpntu qmUl{nq (M- qwu UlJL zbpmhpntu) ttblfmpnlinl{: P qbt4 . 
Jmpwpwliifntp ttblfmpnlip pnltwl! nu1bqgl[mu t tuhpq}lwJit wfi2wU1mumJ., 
npJ! ownwpqmut pfimpwqpp~ nhlimqbliJwli 6wnwqwJpmlintl_: Ummip 
~ l:iqnpntpJntlil! UfWbUfwlitJ.mu t,-pwli}l np UJilDlDnlilihp_ll pwliwlfl! u)l2JH4mu 
WJU l}hUWntU U.j_WqWUntU t 1 upwtlnpnt{: 

qbqmpnliwjpli qpwt.J.!luw(i wpwqmpJDtlil! wpml.UhwJmmu tu 
4}luwqpwquwli UJ.wpphpntpJmlin4_, . npf! liwuwpcthp t . qpuwmJUlhUwfi 
UfWppbpnt}}jWfi(!: 

· iflnqJ.tmpnliwjpU mpnbntU(! L qblJmpnliwjpU qpwtlnttiJ! npUfhu qwfinfi 
qllmtl_mu t upwjli wphbumwqwli-uUJlllmwqmpl[ pqntnnUflibpp U.ntn: 

Umnulihpp uJ.l2ntl{fibpp wphbumwftwli \ftn}uwqbJW!ntulibpJ!: Unw9pli 
wuqwu tiJ.t2mlflibpp wphb;.nnwqwfi tlmfuiUlfbJntfntUJ! ppwqwliwgpht t 
fl.bqbp:Pnpilf! 19l9p: lltuntuliwuppbtntl o.-uwulipqlit.pp $n}uwqqhgmpJmGJ! 
wqnmp up2ntlW bbm' hwjmliwphpbt t up bpLntJp, npp dwuwliwlt a -
uwuu}llm J!GlfUbtnl[ unnnu}l liJ.t2nt\Ul ub2, qntllU t liqmu ~Umli(! L ulimu t 

WJfimbq: UJq UfWJliwlilibpmu wqnm}lqwJmfi pqnmnUfJ! 
1
; N tlhpwqm)utlmu 

t pptlwbfip pqntnnlllJ.t ';a· 1~N+~He 4 (
1:F}-+:H+1!0, bpLntJPP 

lfpnwm qptlmu t' 14 N (a., ~) 17 0, WJuplipli, uqqpntu qp~nul t 
. Gwnwqwn~l[DIJ. mwppp }unphpqwli}l21! (tilt2mlt.-pppwfu), bbmn, 
t}lwl{wqc)bpmu' WDW2PUJ!·nupwqnbmt uwulipqf!, bpqpnPl}J!·UP2DllW9 I}DlllU 

pn~nq uwuliplfJ!, qwu ptlwlim(!: 
l1P2ml{ubpp wphbumwl{wli '\fmJ:uwqbpU.J.nnHihill! qwmwptlbt b(i llwl. 

WJllDWJlJlhtll_l hbm: 1934 p. P. ~JDtllPii L t.tnlJm·'-IJlllllltG hWJillliwpbphg)lG. 
np wumultfi}lmult, uwqfibqpmup L pnttll up 2m qlibtll! m1pwlpl~btn~ 
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U}ntnlitmulp a.-uwulil!l{6bpnq npnzw\tll d'w1huliwlput pphfip qumlinui b(i 
nlillllmwltmlltl 1.& wpAwqnui · ownw.qulJp(ilip: UJu UJIIPQbUf! -llwmWilllnu1 t 
hhmi.&JWL . 6lduf a-uumliltl{fibpf! libppwtlJwfigbtntl mipwlplbtfllll wumufibpp 
Ult2Dtqfibpp .. ub~ wnw2wgumu h!i · wmnuwJltli li}l2mJU:t lUJ1Uwmwqw6 
qbpwl{uumtgnui, np{! mqbl{gtlnui · t fib]mpnfifibpp w!i2wumtlintl 1.. 
UJllili.DUOfibpp p\fll utwlugnuintl_: Upw · btm~Awlipmt · Wmu~wfuuu bli ·unp 
mwppbpp wtnnUtujpli up~>ntlt!ihp: unp mwpphpjl Wll1U2Wgnui(! hummmmljbt 
t ppupwqwli wliwlltqm.{: 

UJu lill2ntltwJpfi nbwqg)lwfibpJ! wnw2pfi.tibp6 tpli, npnfigntt.l UWfll!Dl 
qwtipnq umbqbt{hgpfi finp, Gwfuqpfimu qnJmPJD\fi lritfibgnq •n\Wl}mwqmM 
pqnmnUifihp: UJull!Jwntl_, uurl:i11~bg wphlluunul{wli. nwqlmwlJ.mpqntJ)JDlli(! h 
uqpQI! qptl hg wr.hbumwqwfi nwilfm}lqntnnulfihpll uunuguwfil! UIWpphpw qwfi -. 
hwuwqwpqp pntnp p)lUpwqwfi mwpph!llt hwuwp: 

'Vhpqw duniwfiulltmti nUi:qjmwqmlutpqnwnqtibp l{wphtll t umwfiwt 
pwquwmbuwq lifl'lllli!u:IJ{lli nhwqgpwfibpriui, oqwwqnpbl:qm.[ nfllllhu 
nupwl{nbllJl U}l2Dt\{WJpfi uwulipl{fibp' UUJJlumlifibp, l}bjmpn!ifihp, 
fihjutpnfilihfi, pfi2U}bu·fiwt. pwpc.\p tf.ibJlCl}lwJlt y- pltwfimlibp: 

· U]l2ntl{wJP.Ii. nbwqgtUufihp}l- tw.pJntG! qWJWfinui t lfpwlimU, np 
4wJmfi w\IUIUfibpp iip1Jntq-J)}lpwtulibpJ!. btipw}ll{tlbtntl liwfipwqntJfi 
tiwufipq(ibpp. ruipwlplb'Uwfi; qpwqmu bli fipullig I:. UtnUlUWIDtf. lllWQmg}ll 
tfibpq}ltU qpqntlJlui hli: ~ollf:ll lllfignui~ qp.qm(w.b ·. \fll6w\Ulg qwjndi 
tlll6wqpltPwqnpbllnui t hwtf.bUlUl t(lbllQ}ullJ!l 6umwqwjpdwlip' a., ~ -
liwufi}lltibp}l t. y-p\(lillim6bp}l 4\.JltL IUJupQg(l qwunurntnui t nWflimwltmlttl 
topnhdmfi uumgbu: . . . ' . 

U}l2ntl{WJ}lli qbpwbnulllbp}l buillwp wnw6d6iuUfbu hwczDIJ. 
nupwqnbp~ uwulipq hU hwfiq}nnufinui wqw\D. fibJmpnufibPI!, npnlig 
unl{npwpwp utn~td bU WU1DUWJ}di nbiu.qmnpfibpmu: . fitUhUwtntl 
pwl{wqwli}Ul qlUfiql{wb h 1nt6blluitlltl tllgg, lipwfip bUI ~b(i hptlotu . dll2mltlt 
lplqUpg, WUluWtPwd llbpqllllbOUi hfi fipUJ bbm, tlbpw\bnlubtntf. ltWJntfi 
mwpplt up2Jllq-'-p!Jpw.tun DUJJllmwqm{ltl )lqJnonuUl: = UJu fiutUWlwltfihp}l 
hwliuip UQJ.DUlJllllillp~ l}ll)mpniUibp}l lt a-Uwuliplt6hp}l oqtnW4Jlpb"ntdt! 
ltWU~tlw<) t ubb l}d'ltwpnlpJW.IllibpJl hbln; npntlhbmlL litnufill W91ltwlnp\lwc} bfi 
qpw4wli 1.t fi{lw(ig . libppui\IJwligm:u~ · ~mtUa ~ qdl.fwpwiimu t 

' tuntnlin4.Jwli ni.ctb)lp bulbpuwfi UIWUlclWIUllf.: 0J.Wllwq}l unfJwt umwpqfih[l{! 
fibppwlllwfighli IlPWqwli \llQllW\(np\lWO U}l2m\Jll Ub~ QqlDWQDpOtlmti hu 
hwmntq mnpl)bp' - wpwqwgmg(1~6bp . (qb\uJpli . wpwqwgm.gp2fihp, 
gltln~w.pn(l(ibp. pb\DWUlpnfiubp lL ~pnlilibp), npnlig til12ngmt 
t}lgpwJlnrutwb uwulipl{libpl! dqt[Dtu b(i Blctbi\ ttblflnJlW.liwU qwzwut: 

UpwqwgntQPlllhpp umbqbmdf!, . lllilUlhU ·liuaU lihjmpnlifihp(l 
oqmwqnpOnlU(! . ut·· tqU1Jp6 · nbwqumptibpmu unlbt . lUi ubb 

· hfiw!lW1lJl(DilPJDl01ibp wphhumwlpaCi 111111\lmmlp}ul iJqDUlDUlllbpp 

lO 

u.mwguwli I:. fipuifig tWJfi oqmwqnpWwfi hwuwp' 4hfiuwpwlintpJntfimu, 
p<tz4w9PmntJ)JntfimU, wfiwufiwpmdnt~JDl!intu, qjwuupjwli I:. UUIWlJ.wttlJ.wJP. 
UlJl CJUUl.l:lfJDUI: . 

fl.wq}lnwltmlttl m}Jilhuw6 oplili~: duniwuw4P l!lipwgpnui 
nwfllmw4mM mpnlniwfi hbmt.wfi12ntl pntnp. mbuwqp nwfllmwl{mptl 
)lqnmmqfihp(! ~nwfimu hli: Spnhliwfi wpU1QDt'J)Jntfil! h pfintJ~rr 
UJ.WJtiwfiwqnpqw~ t up2m41t l{wmtgqwc}pnq, l.t lit tlmtutlmd n~ tilt 
uml.npwl{wfi wpmwp}lti · fihpqnp(}ntpjmfillbppg: 3mpwpw6t~n:p 

nwrJmw4mM (lqnumUJll wmmip mjU1huwfi liP.2P.fi wpwqmpJmfi{! 
htuut11wumtfi t I:. p1lnpnz t dJ.nuJ!i mtlJwt pqntnnutP hwuwp.: fl.wil!mwltm)l.ll 
UlpnhUwu h1,11umwmntfi .UMntpjntfii! (A.) uwhUwLitJ.wb pqriwnuliJ. hwuwp, 

_ gmJg t tntttlltu, ph up.wtf.n!l <hnliwliw4ntli up2nt4}1 np uwufi t wpnhqnui , npfi 

wrmwhw1wni.u t dwuwuw4}1 hwl{wqwpo tiltwtf.nplihpnq' l{WJPlt -t , rmUJ.-
1 

, 
I . . . . 

a- h wnli : UJfi gntJQ t mwt(:w, np nlllfllm.wl{m}ltl u(12nt4fil:ipp "Pittln nt IJb -
zmmwfimu, WJt tqwqwumu t: 

fl.ruiymwt{wptl mwllPlt mpn.hUw6 wpwqntpJnt.fil! plintmzbtnt hwuwp; 
U!JlWqmpqwJmU mpnMwfi ~wulllUIUlDlli ubOntpJWfi npnzuwli t.tmJ:uwphfi 

· oquutmu bli IUtuwmpnhuwu UJ.uqtpbpmpJwfi npnzmuup: · 
4puwmpnlulwli ~u: UJU dwtlwftwltli t, npp I!fiJMUgpmu 

mpnhqnui t ntlll}lmw4mpq ti}l2m\dl htwltlnn.WJ}lfi ~wfiw4}1 4hu uwuf!: Ujfi 
uzwfiwql{uui t . T -ununntl I:. W[llllwhWJtn.tlnui t upwqn{l duluwLiwqnq: 
Swpphfl nwqpnwqmptl }lqnutnUilibpJt htwhup. WJfi mwpptp · t ' J.j_wJp4Jwlipg­
upJ.llwM mwp}lfihti, l!lill npmu fimJfi utWppp UlWpJ!hp pqnumutGbP{! ltwJUlll 
l:ifi ntfihfiwt ttlnuutripnhliwli unupphp tqwppbpntpjmfi: fl,wqpnwlpn}ltl 
mwpp.hp(! hwnWUIWUiwutuwfiwJ!wll · pwttwUtinui hfi ltwpti . (<hnu, op) 1:. 
l:ipltW[lWUJW (UY.Upplihp) 4JWliR ntub.gmtuhpp: · . 

.Pfiwqwfi nwqpn6mlJ.tluilibflpg zwmhp(! m61ifi 4Puwmpnhdwfi zwin 
liM U}WppbpntpJmOObp (ut!i., u}luilwtnl mwptlfihp), puq wphhuuuu4wfillhp}l 
Uha UWU(! lpupllWUJJ.mll l;&ti, tilnufiqpq hwuhUwumt'(Jwp ubb tiltuwmpnhowli 

UJlllppbpnt~Jmfi mfihli lipwJfi Sr90 
(27,7 U1WllP) 1:. Cs137 (30 mwpP): 

· flp.pwli 4wp6 CntUl}}lnlint4t}uUl ltltuwmfUthtiwli UJ.wp.pbpn\.J)jntlin, 
lllJiipwfi pwpap t fipw nWlltmwqmpqm'J)Jntfi(!: · · 

fi.uul}mwqm}lll uipniniwli oph{iRf! qwpbtll · t wpmwhwJtnbt 
qawqpnphli u · li.wpbUwurtNlnphfi: fi.wq]:umaqUlfn( lDpnhdwfi op.twp(! 
qblUq{lllphQ UlpUiwhm)uutmti t huunqwfizDll{wti (QluupUitligltwt) l{opwqbntt . 
(Ult. 5): 

.Pb.p\lwb QD!lwqbpg bpLnui t; np ttuuhuuwltll uhbwg1iw6., WJUpfi~(i T 
~tllt tibbluguwCi hlun . 2Ul}1Dbtlwb UlUlllUfih!l}l PPtlt! 4mppwlintli t, 
(Jntpwpw62Jntp T ZP2wlil! hplpn wfiqwu) UnUlbfiwtntl qpnJ}l: 
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ctwuwfiwlj 

ulj. 5 fl.ullJimwljut!nt utpnhtiwfi ljnpwqflb 

fl.wqlmwlJmfulmpnhUwfi ophfi.PI! uwpbUwm]lqnpbfi wpmwllWJUll[mu 

t bbmL.JWL bwl[wuwpntfinl[' N 1 = N 0 • e -~.t , npmbrf N 1 -n~q]lnwlJm}nl 

lilJ.2ntltfibpfi hq, npnfi,P liliwght hli t dwtiwliwq wlig; N 0 -nWI}]lnwlJm.tnl. 

lip2ntqfitp]l litwqbmwJpfi pwfiwqli t' t = O(N 0 > N 1 ) dwuwliwq]llltwh}lu; 

e- pfiw(Jwfi tnqwp]lpuhp]l hpupfi t (e=2,72); 'A - nwq]lnw(Jmful mpnhuwli 

hwumwmmfifi t; t- c:twuwuwlJii t {t- t 0 ): 

liju pwfiw6L.]l U:p2ngnl[ (Jwpbtlt t hwil[wpqbt ~mpnhtlwb' 
DUL1}mw(Jm]ll[ wmnufihp]l PM!! mtlJWL dwuwliw(Jmli: . ' 

fl.wtllmwlJm)ll[ mwpp]l wlJm]ll[ntpJntfil! L. wlJm]ll[ntpJwfi u]lwl[npl!: , 
fl.wqtmfimlJJlul):l . wqm]ll[mpJmfin utWJUW!iwl[nJtl[wO" t nwqlmwlJm}u{ ' 
m~uwup: Pwpdp nwq]lnwlJmfulmpJmfi mfibfi WJU ]lqomnutlibpn, npnligmu 
lt}luwmpnhntlii! IJwmwpl[inu t (Jmpn dwU:wfiw1JwU:p2ngmu: Oppfiwq, bpb 

l[tpgfitlip bpbp nwq]lnfimlJtluf 238 U, 32P, 8
Li,npnfip mfihfi 1{]luwmpnbuwu 

. 9 
~..,wppbp c:twuwfiwquhp (bwliwutwmwu}uwfinpt(i 4,5 ·10 mwp]l, 14,3 op L. 

0,89 op) wutw wnwl[ht pwp6p wqm]ll[ntpjntll ntfihO tlip}ultUI! L. !)>nu!j>npl!, k 
zwm gmli'Jl w(Jm]ll[ntpJntfi' mpwlin: 

lJllwl[npfihpp pwgwp6wq hwuwqwpqmu (lJ~) nputbu w(JmfutmfJWfi 
otJ•ul[np bwnwJntu t nwqtmum lttJulll mpnlunul! ~ l[wJpi!Jwlimu (t'lpnh/1.[): 

UJu uJul!l[IlJll! (Jn~l[mu t PblJlthilhJ (~q); lf~q = tf' · 

fl.wqlmwfimpl[ mwpp]l wl.tmfll[ntpjw(i wtllitlt oqmwqnpbhuJ! 
wptnwhwuwqwpqWJ]lli U]12wqqwjpu (UU) u)lwl[npl! l!lli}ntul[wb t i!JmppCi 
(lip): ll-w nwq]lnwqmpl[ mwpp)l uiJii pwliw(Jfi t; npmu nwqlmwqmfttJ. 

tnpnhmufibp}l flfllfl! 1 l[Wjpq qwqunui t 3,7 ·1010
: '-!:jntpp U]lW~Dili} 

hwliwlltwmwu)uwlimu t lq. nwJ}}uuu)l nUlJ}]lnwqmfntmp-JWfi(!: J2w6]1 np 
ltJntpp u)lwl[np(! zwm ubb Uhbntpjntli t, WU{W unl[npwpwp oqmwqnpmuU b.li 
qmnnpwqwjf1li u)lwqnpfibp[!' 

liptlti!Jmp]l (u'-!:]l)= 10-3 
-'-!:p = 3, 7 ·l 0 7 mpnh/1.[, 

u]lqpni!Jmp]l (uq'-1:)1)= I 0-6 -'-!:p = 3, 7 ·1 04 mpnhltl., 

liwlini!Jmpp (li'-!:p)= 10-9 '-1:]1=3, 7·10 tnpnhltl., 

uwltni!Jmp)l (UJ.'-1:]1)= 10-12 '-1:]1=0,037 mpnh/q: 
ITlpwqmf11JwJmU hw6w}u oqmtl.ntu hfi lpnut umwgtl.wb mpnhUwli 

pl[nl[: 

liJq qbuwmu nwJ}]lnwfimpl[ntpjwfi u)lwtl.np i!Jmp}lfi lt lipwfipg 
umwgl[w~ qnmnpwqwJpfifibp(! lll!fil}ntfibfi hbtnuJWL Gzwliw(JmpJntfifibpl!' 

1'-!:]l== 2,22 ·10 12 mpnb/pnut; 

lu'-!:p = 2,22 ·1 09 mpnhlpnll{; 
. 6 

1 uq'-!:p = 2,22 ·l 0 mpnh/pnUf; . 

lfi'-!:p = 2,22 ·103 mpnblpnut; . 

lUf'-1:)1=2,22 tnpnh/pnut; 

1946 p. lutfiJ}Ilfil! lt '-!:ntpUlpUJ! WDW2Wpqbgpfi Wl{tn}llfntpjWU !inp 

IIP.wtl.np. nhqbp!J>n.flll (fl.J} = 10
6 

tnpnh/tl): '-!:Jntp]llt nbqbp!J>nllll upwtl.nplibpntl. 
WptnwhWjtnntU bfi a-u l3- Wl{tnPtlntpjntUf!: 

.O.wq]lnwqm]ll[ fiJntpbpn pfinpnzl[mu bfi mbuwiJ.wpwp wqm}ltl.mpJwup 
futnntpJwup· upwtl.np qwliqtl.wbp, qwu mul[wtlt fiqwmuwup: Sbuwqwpwp 
WIJ.tnfttfntpjwli Upwl[npfibpfi hli' '-1:}1/!It, '-l!tJL '-1:}1/q, '-!:fJ!IIq lt !ipwfig 
w~wfigJWtlibp(!: Bwfiqwgwb nwq)lnwfimlttl. UJ.WtnpwumnttUt wqtnptl.ntpjwfi 
fit.[wqmul! npnzmu bfi nw.q]lnwqmptf .mpnhuwfi h}luliw(Jwli . ophlip]lfi 

0.693-t 

hwuunqwmwu)uwfiiUJ. pwfiwdhntl. · · A = A . e --:-:r- .npmhn · A 
t 0 > ... l 1 

Uf.\UUl(l\UUtnnt1!)1 Wl{tn)ll[ntpjntfifi t t dwuwfiw(J wug; T L. t uthtnl) t ntlibfiwfi 
U}1L.6ntjfi \U(lUlWhWjtnntUfibp {pnll{tubp, dwutp, opbp L. WJtli): 

Uh y-w(Jm}ltl.ntpjWfi U]lwtl.npfi t } Uptltqpwu DWJ}]lntUp hw\Iwpdbpl!: lijU 
t•Wl[np[! LWjlinph6 oqmuiqnpbtl.mu t UIPWqtn]lqwjmu: 
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O.lWl}muip ldq(hit,p) qhm~JDlJll! wfigfihtDll. · 0,511\i un_ww}Jiih 
~Pttnp}lli}l2ngntJ., oqnut luu lllWp~blllpJWU tiJ.1w wm.u~6mu t 8,4 0./d 
hqnpmpJWfi qnqw: liJu libbnt.pJntlil! qn~tJ.mu tl'.lU.IIl:Jmuip fm6wgliwfi qwuliw­
hwumwmmG, llzwfiwqllnui t Kr wtiumtt:· fl.wqtmuip qwU.dw- hWUU1wuunfi{! 
nW}ntfitJ.wb t np111bu 6wnwqwJpliwli hqnpmpJwfi !plqWJJ:l !unflwGpz: "VlJ.W 
hbm hwlibuwm\Jnui bli Ky pDLDP UJDLU y- 6mmuqwJPlt!libiJ:@: fi..wqlmwl}w}lq 
flqnUlllU!fibpp UhbtilliuruumpJWli bunhup l{wqntlwb l:ili y- Jnumnnm1ntfifihpp 

60 . 
wrumuwl{Gbp: llJUt~.~bu,: . Co qwliaw bwum~fil! llwqonui .t 13,5 n./ct: 

. 60 
..t,wutuiwmbtnll uWJ)}muSp lt Co qwlhiw hwuw.~:»IDP1661ioo IJIWJUltlnui t, op 

60 . . 
l Ullp · Co UJDUI2wg6nui t 1,6 wliqwU mtJ.hl}l pwpAJi tU.u.DwqwJpuwli 
qnqw, pwfi nl.lJ:Illmtup 1 u4p (13,5/8,4=1,6): UJl l{bplq wiaub, oqnui hi4Jt 
6°Co lJDJllipg ~nwqwn~wb" I}Dqwfi hUlliwpabp t ~ 1,6 ulJ}l, 

· wJu}lupa 
6°Co llwt.liflg ·wpat.ulJllwb r - 6wnwqw.JPlllup 0,625 u'-1}1 

wlfm}nlntPJuuip wnw2wgfimu t untJfipU16 6uuiWQwjpliulli IJDQW, nppwfi h 
nwJ})mu.i}l 1 ullp: . . 

fi.wq}mwqtil}ul OtullUlqWJPIIwli ~pjlllti@ li,pnpp hbm: 
~lDP Ulbuwli}l UP2Dl4wJ}di OWDWQWjpntlilih.•l.ll (a, ~- uwuu}lqubp}l, r­
l2liWUt.lllihpP, GbJmpnlifibpp h WJtfi) hw.JQSfiwpbpnu.fn lL qpw6giu1i(!, G.Jmpbpfl 
}!fi\npntpjntup lJIWll.QUJWUmpjWU hw\iwp. .OWOWl'}WJpUwfi l{bauwpw6wlp.u(i 
W'IJlbgnt:pJwU. q(iwbwmmul! b}lUGqwb \ill w]fi ~hlrmfibp}l tJ.pw, np11fip .· 
wuw~wfinui b6 tlluDwqWJpUWii h fiJDtPltllm}ulibpqnpbmpJWfi hhmlawlipnq: 

, a- . :u P - \llUUCibJifibp)l ~bpqvpbmP.JDdiJ!: L}lgpwtlnrulwb 
uwu£i}ll)fibpli,wugtibPJ.tJ. 6.JtUJIP u~q. ljmlulibpQDPb.mu ua . wunutfibpp 
ltblJmpnulibp}l hbul, JlUtllllw QwlL dJl2atltll bbqu..}UU1}WlU1Jl hbm, np}l 
hbm4wlipntl wiKAflC1wuwpwp l!npgfioul· •.kfi ppb(ig tfibpqluufi: UuuuHihp}l 
qbqmpniHihpp hbtn qm}ua~pbntpJwi ~fi~ a- Lt ·:~ Uumfipqfihpp, 

. · ltP.fihmJUl tfibflqpudi bwflmttnw t }m6Uig4wfi tiJnul Ul.JU~ wmnu6bJlllg 
l:th\Jl.ll}Ullifibp}l w~wli h' wumnlibpp m Uniblpnt&bpp qpqnliwli hutUWJl 
. (lmfiwgliwfi tlibpq}lwJ}dplpnunJJ); 4>n}tdibpqnpbbplq 11112mldl qb1JU1Jlwltwfi 
qtuzw}l hhm. tltgpw$JJUlwb limuGpfl@ WJ1Clhlwlfl.I.Id t &l Jlmluntti pp 
2wpchiwli IlU}f}DlJIJDlUn. \ WJU i}bufpnui l.JmmwJlllmd · t ,..SwnwqwJpUWfi 
wp~WlfntU, RJlJ! }lp plimJPD\f limn t . nblimqbOJ.w{i}lO Lt ·~~1.\MU t UIJlf41itmlj}l~ 
J,bimqbfiJwli 6wmuqwnunu: lJll2mltJll:tblJmpwtpuG l}lU2ll1.QlU 1Pgpw!.lnJ1qwb 
uwidipq!lb.(l}l JWUbmJtq tlihpq}twJII tltnwwgnt*t! lp.-qim.U I: nUIJllrulgJmfi 
l,npntuliifibp, npnlij? tlll2WliWJp}l (fiJDlp}l_jUtDDl)lJillQ) lllutrui6bp}lljwpqwpttiJ 
li uwu6}11J6bp}l tlihpqpwJp ubbwguwfi hbm. 11httuthq umwtttt. qqwtlt bfi 

·. I}WnOmu: irlbmp t lilhi.. np nWl}}lwg]mfi l{npntumubpr; L vipQbtw~wJ}lfi 

· 6umwqlllJpnutp, pUDJlll2 b(i 13· u:.uuli!Jl!libp}lij_: · (,~lllLip~p UUWilJUllJIJ 

wzi1JumlWUJ2DLU, 13- 6wnwqwJpnui}lg UJWztnUJ.wfitflitnt ht.uuwp wnwqbt 
LiU!lllUlWIJwhwpliwp t OQutwqnpbht llmPP J:umntpjntU mfihgnll UJntphp, 
op}luwlf UitblJultqtwu , UllJIW4}1, UlDtlnibplibp La WJtli: 

.,gw(ip np U}l~ntqGhp}! ~wtltwqwfig $Dpp bfi wumli(ibp}l bwtlwtltg, 
UlUjlll WQP-Wllnpllw~ uwufi}lqlibp}l tfm}ufibpqnpbntpjwli 
hwllwuwqwumpJmfin li}12nt1IIibp}l hbm]wm qmpp t: UJUUjhu, UJntpp lil12ntl 
wtigtUa 500000 a.-umufi}lljfihp}lg lifl2ltfi p,qnll u}lwJ!i ubtJG. t tPn.fuubpqnpbntu 
u}12mltll hbm: \ · 

P.nfiwguw(i uumgbup tfibpq.htn}ll.J lJwt.tiJt npnzlttl! hwliq}luwfinui t 
tmfiwguwa wz}uwmwlipn: Uw li}l~}lfi wztuwmwfiJ2G t, np.n mu}uw.tmu t lil:il} 
qmJq ;nufibpp wnw2wgliwfi bwuwp: 0@ hwuwp WJU gmgwlillzn lif!SJ}lfi 
ptjn~ qwqumu t 35 t\{ a-liwufi}:lqfibpp hwliwp h 34 t'-l P- uwuUJtljCibpp. 
hwuwp: 

<.wtiwuwp tGbpq}lWJD\1 oom\Jwb tllgpwtlnp~wlt liwu6}lqfil:ipu 
wnw2wgUmu bu ti}:lhumJfi pwfiwljmpJWUp }lnuubp}l qntJQbp: Uwljwju 
J:mfiwguwa J:uU1D1.pJnt6J! lJwu mlluwllwpwp }m6wgnni~ t.UJu]luJ2fi qmJQ 
pnuuhpp PPtll! lijDl):lDlU liwufi}l\tll ubl} d}lwqnp DtllDl tiJlw UlUlppbp t: 
l>nuwguwu }umntpjntfin ub<nufimu t uwuli]lldt Ut91?P libbwgliwfi L upw 
2wp<hlwfi wpwqntpJwfi qmppwguwfi UJ.WJUwfifihpnui: Uw 
U}WJUwuwt{npqwb" t fipwlintJ., np WJfi uwufi}lqtibpf!, npnup ntfibli lfutpp 
wpwqmpJmfi, bpqwp dwuwfiw!J b6 qmG.qmu tthlttnpnfifibp]llinm, L fipwfig 

tJmtufibpqnpbntpJntU@ l}lOnui t wqbtlJ. mdbJt: a-:liwufi}lltfibpp mbuw1Jw11wp 
r.nuwgnuin PDLDJl li}l2DlQWJ}lU 6WDWqtUjpntUObp}lg umwtlbt pwp~p t: Oqmu 
1 uu mqm t~Pw (l - uwuu}lqfibp(i WDW2WgG.mli ti(i Up pwU}l lDWUUJWl{ 
bwqwp qntJQ . pnOGbp, wja l}!iU~Pntti, bpp 13- uwufi}lqfibpu' S0-100 qihJq 
tmuubp: UOgfibtnl{ fiJDtp}l . ujl~nq . }}lgpwtlnptlwc) dwuG}lqlibpti 
wum}l6wCiwpwp qnjlglintli bfi, tGbpq)lwG u wpwqmpJDLG~ mum}l }ln6wgu4tG 
}utnntpjntlif! liwufi}l(f}l DU}Dl bplJUlpnlJIJWUp Ubbwfiru.d t Ia qb]l2DUS hwuumtS, t 
liwpu}ltlnuip: fl.n(iwgdwu UJIDlgbun l!wmwpqntd t WJCipwa, nppt.u(i a- h P­
uwuGpqubp}t tubpq]lwG ~GqntCiwq t ljwmwpbt )m!iwgnui: '-buqpnfipwg}l 
tlhp~ntu a- dwuli}lqGbpfi }lpbGg bfi upwgwnu bpqru ttb\lmpnli \a llbpwb\lnui 
bG bbl}mtu]l wmnlijl, }lulJ j3-uwuG}llin <ttbllmJUlli) lJwJUlll t CihpqpwlJlfbt. 
ti}l~wqwJp}l nplaltgb WlDDU}l Ub2 ~w\lll6wtwqwm Q.hl&mpnCi!l4Lnll: . 

· llJii mqltG, npnll a-qwd P- uwuQP,qfi wGgCibtnll CiJntpfl \ill21l\l, 6pw 
bpqwpntpjwlip wnw~wgfinul t Jwuwgntd, l{n!ttmll t \luauli}l{Jll tJ.wcu)~pwg: 
a -uwuull\Jllllwqpn oqnw hwufinul t, lOu\1, }wlf !lw.ulm~ \bliuwpwBw1fwCi 
hjmuqwbpnur ·dJl pwlilt mwufiJUill dltlnmOJl: P -. dwufilliW 'IWCIJI~ ·manut 
hwulinuit 2S u, }luq ~bCiuwpwCiw1auaOhjJUUI(WbJm.d'lu!I: ·. · · 

u .. 11wuCilt1tlibPQ 6J1!tp}l db2 uuupwOllmd bti •nl.tditl ll. ~\i b6 
zwpdUw6 'IUJlll111#JDWJ! d)w.JG uajtl pqpaul, tlpp pWltalJml bO IJlltluaaN 

·. -. ·- . .; . ; .\.,- ' . . . - . ·- ... . 



tltrlll wmmiGbilP 1Ilt2nt1Jfibpp bbm: P-liwuupqubp(i, · mfitliwtntl l}lnpp 
qwfiqqwc) (7000 wfiqwli tPni2P t a-uwulipqpg) Jibe) wpwqmpJDLU U. 
pwgwuwqwli IPQP, pwJ:utlbtntl DUJ.hc}pwJpli · tth\tmpnlilibpp U. hwuq}uqiUJ. 
wumuubpll lill2nt\tlibpp hbtn pwtlwlJwliw~wtlJ. p\intlmli b(i liwJ:uliwqwfi 
DUJ.f\Dl}lJDlUpg (utlJnliw(i t-:pbqm): 13-liwulif.lqlibp{! pwqliwp!ltl wuqwli 
ut.Juttlbtntl 1JwPm1 tli lintJUpuq hbmwqwpo DUJ.f\DtPJWUp (hbmwqwpd 
utlJ.ontU) zwpdtlbt: fl.wlll.m~wt!J.liw(i dwUWUWq WJU t.'l>bqtn{! qptntlntU t, bpb 
hbmwqntntliUJ. UJ.Wmpwuumt\tlibpfl liumzp mwq qlibt lite) lwnntPJDLU mlibgiUJ. 
hmup: uJntpll Ub2 ~-uwuu!lqlibpp pwtlwqwfiw~w$ utlJ.nliwli hbmuwlientl 
upwfig DUJ.nt ppwqwli bpqwpntpJDtlit! 1,5-4 wliqwli wtlbllt liM t fipwlig 
4_wqppg: UJutqfluntl, pfimpwqpbtnttl P - 6wnwqwjpntli{! UJ.btnp t hwzlijL 
wnut1 · WJU, np nUJ..lt u qwqp hwuqwgmpJmlififibpf! 13- 6wnwqwJpuwa 
hwum11 mutu mwppbp lizwliw4mpJmli: 13 - uwulipqlibpp nUJ..ltfi upzm wtlblll ·· 
uta t , pw(i tlwqpJ!: '-lwqpli wpmwhUiJtntlntli t bpqwpntpjwli liflwtlnpntl (uq, 

2 2 
uu uti u WJlfi) qwu liwqbptuwJ}:lli J:uumtpJWUp (q /uu , liq/uu ):· 
a_: i... P- uwuliflqlibpp ut2 qw uwh ubq mp}:lz mwppbpntpJmli' JlW 
tlbpwpbptlntli t Ujntpp Up2Dtl Upw(ig wfiglibtnt f!llipltliwl{ntpJWU{!: 

.RuJ(ip np, mtlJwt nwqpnwqmptl pqnuinll.l}lg wpdwqtlw_b PDLDP a­
uwufipqllbpli odtntlwc) ta hwlibuwmwpwrt hwl{wuwp tfitpqpwJnll u 
zwpmtmu bli Ujntpp Ub2 OUJ.JlWq}:lc) OUJ.IJ.DlpJUlUp, w~w lJtwliplit lipwtlnp 
uwqbpbun\l wG.glinrt qmqwhlm J:upo}:lqmli a.-uwufipqlibp}:l PPlll! l{wpntq 
litlwqmli t, hwt~wuwptlbtnll qpnJP., li!UuJG. t~wqpfl tlhp2mu: 13-uwufi}:lqfibpp. 
LDLUWUJ.Wtnqhpri wanuqhwm t, 0\UUlp 4twG.pw hwuumtpjwli libc)wguwa hbm 
lihqmbq qmqwhbn · J:upopqmli lipwtlnp liwqbphun\l wfigliJUt 13- liwulipljlibpp 
PPtll! wump6wUwpwp .tjlnppwumli t, pwlip up mwppbp tUbpqpw mUbgllll 
~uwuG.}:lquhpJ! qlnwfitlhfi IJttufiplit mwppbp zbpmbp}:l ltiUJ.liltg (Ulj. 4): 

Uuttnpwpwp lJtwfiplit hwuumtpJntUJ! wpmwhWJtDDtli b(i q/uu 
2 

qwu 

uqluu 2 upw\lnplihpntl: 
y - 6wnwqW.JPPlll llm}u6.bpqnpbntpJntlil! UJDtpp hbm: fi.willmwqmptl 

mpnhuwu dulliwuwq _ up2ntl{G.hp{! wpowqmu hfi y-ptlwfimfihp, npnlig 
tuhpqpwu up l)wUfl qt'-1.-tn\.f. t : y.;..ptlwfimuhpf! wfigfihtnll fiJmpp u}:l2ntl 
qnpg,liotli ta pphfig tfihpqpwa · bpbp t!flbqmfibpfl lifl2ngntl' 
:pnumttb\tmpwqwa lJtwfiuwa . (!f!numt!flhqm), qnUJ.umfinllJwU utlJ.nliwfi 
(\tnUJ.Wnlit!flbqm), ttb\tmpnli-UJ.nq}:lmpnliwJltli qmJqliplt umwguwa (qmJqbpp 
umwgmu): 3mpwpwli}Jntp t!l>b\tmll hwpwpbpwqwli libc)ntpJntfil! qwJ:u!lwc) t 
lnwUnq UJutplllJwpqwptt}:lg h tmuwptlwlimp (tmuwtiwufi}:lltll) t0.bpq}:l.uJl19: 

l>numqbl{mpwq~ · ;ntpJWU lJtwliliwli dwliwliwq y-ptlwfitnt! pwJ:utibtntl 
6wnwqwJptlDIJ. UJntplt wumufibpnui wump qwUJ.tlwc) tthlJmpnlip hbm 
(hw!SwJ:u K- zbpmp ttb\tmpnlilibpll hhm) lPPtl ljm):uwfignui t lipwa pp 

26 

tubp.ql1wu u wlihbmwliutli, _ fluq ttb\tmpnU{! obnp t ptimtu • 4]1GbU1)1\; 

tGtpqjlw: UJuUJ.Pun!l ~numt:Phl{tnp dwliw(iwq lUilW2UWJllli r-llt.JWG.ut)! 
wupiUl2 tiibpqjlw£i \lbpw$nJ:u!lnui t ~umnltbqmpnfifibJl.p 4J1ubm[llj 
tutpqlltuJp, npn }mfiwgO.mu t wumufibJll! u lintblJmtfihp{!: f11JlMpnu! K­
zhlltnP wa_wuutwlt mbqlt 4Pw gwmqmli t' L-zbpmp ttbqmpnlif!, L-zhpm}l 
qpi.Li' M-zhpmpg WJUUJ.bu wlibli wfiqwli, wpdwl.llitntl nblimqbuJwG 
6w!1l.uqwJpliwfil! pfinpnz ,ptlwUmfihp:zzz 

:bmnntLhlJmpwqwfiot:pJwfi lnwlinuin qhpw42_nntli t WJfi llh~.~WmU, tpp 
y- ptl_wUmll tubpqpwfi W. qbpwqwfigou) 0,05 ut-4.. }luq lJlwfi.lt~I! ppbfipg 
Ghp4WJWgfimu t ubo- qwpqwpp\l mfihgDll.tnillpp (op}lfiwq, qWUJ.Wp{!): 

:bnmnt:}>tqmp tqpngbut! wlihfiwppfi t wqWlJ1 (wumup hbm ~4Wl.li.~WO) 
qwti putJt l(wll!tlwc) qblJmpnO.fibp}I hbm, pwfijl up fipwllp ~bfi 4WJ1Dil lttwtit(_ 
y-p4_wum: 

Oqmli, 2pntu u \fhO.uwpwfiwlJwli bjmu~wOpfibpritli, y- ptlwfitn.fibpp 
0,06 tit4.. tlibpq}lwJfl UJ.WJUwfilibpmu !tlnumttb4mpwqwfintpJWii 4ttufinui~ 
qwmwpqmli t 50%, ttulJ 0,12 Ub-t dwuwllwlJ' 10%: Unwqbt pw[16p 
tfitpqpU!JP qhuwmu' 0,20 Ul:\.f., WJU tqpnghul! qph:pt W- qwmwpttnu1 .• lllilJWl 
qhuwmu y-6wnwqwJpmlin pnqwfinui t 11 hwzM quli111umlinllJwfi utlJ.nuwfi: 

tmliUitnnlinllJwfi t~bqmp· ·. qtuwmu y- pt~wumfibpJ! pwJ:uqhtn!l 
ttbl{mpulifibpfl hbm fipwO.g bli tlJ.n.J:uwugmu }:lpb!ig tubpq}:lwjp UpWJU u}l 
UWUt! L. hwuwpwJ:utlbtntQ hbum tlmtuutu bli llpbfig zwp<hlwu mqqmpjntU~. 
WJultfipfi ut}lnqntti bU: Umwgwb qp.utmpq tUtpqpwfi tthlfmpnfilibpJ! 
c)w):uuntu bfi fiJmpll }mfiwguwu bwuwp (hPlumPilwlJwfi }mUwgnui): 

P mwppbpntpJmfi !l>ni.Dllttb\tmpwlJwfim:pJWU lltwfiuwO. tqpngbu}l 
l{nutqtnnfit!J>blJm):l dwllwfiwq y-1}\lwlimfihp]! t!J.n.J:ufibpqnpc)mli bfi. wpmwppfi, 
!lwthfimwqwUmpJntU mO.bgOJl tth\tmpnfiubpll hb.m, npnlig qwtq}:l tfibpqpwli 
litlwqwqntJfili t: · tmliUJ.Uli1finlijwfi uquuuun hfiwpwl{np t wqium 
qb\fmpnlifibpp hbm: 

UJutq}:luntl, qnlitquui6t!)hqmp hbmL.wfipntl y-6wnwqwJpliwG 
mdqO.mpJntUt! }lmtwfinul t WJO. tqwmtiwnntl, np y- p~wUtnlibp[l, 
tlmluqnpc)btutl lif12w.tlWJPP ttblJmpnfilibpp hbm, ut!J.ntlntu bfi mwppbJl 
D1Jlf\Dl:PJntfifibpntl h h • .i .. 11wO.nui fiwfuliwqwu .J:updlll{llg tpnpu, pwgp qpwfipg 
O.pwfipJ:thqmpnuO.bppu tO. l!mJ:uwO.gmu ):lpbO.g tubp.qpwJp lilt dwut!: 

9m.Jqbp)l qoJwgnul: fipnz -y-plfwOmubp · (1,02 Ul;\.f. n~ UlWIJtuu 
tfihpqll.w mubgDI}_UhJl{!), wO.gfihtnll fiJotplt lilt2ntl, WLDDlip lip2mltft limn mdhf1 
tth\tmpwqwu qwzmp wqtlbQlltpJmfi):lg qhp\IWI.{mli bfi «l:th\fmpnu­
lllnq}J.mJudi» qmJqfl: UJu JlbU~Pmli mbJtlt . t ndibllntd -y-~wnwqwn~uwa 

, llmtuw~bptqotti)! WJl 6Ljl' fijlllp)l uwu(i}lqObpp: UJU liwu0)11{6b{$ qntjqfl 
qJlJ\UgnuiJ! hfiWJlWllnp t d}lwjO. WJU qh\JIPDUI, bpP -y- ptlwfim!ibpll t6bpqtlw0 

· hwuwpdb» t bp~m tiwuli}lqlibp}l qwO.q\lwb}lO' qb\fmpnO.)l t.. uplqllmpn&fl: 
~0.):1 np ttblJmpnGp u tqnqllmpnO.p qwuq\(Ul~(ibpn u}lwliliwu. tu, W\qlll y -
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· pl\w!imp tfihpqpw!i, npg hwuwiqwmwutuwW1ui t 1,02 Ui:~ lfwU!whnqp WJI} 
bphntJJJP ppwqm!iwgm111!: · 
. . Unwywgwc} ttblftnpnli-UJnqpwpnli qntJ'ID htnnwqwjntU wfihhmwCinui 
t, 1\hpw~html bplfnt · bplu1.11pqwqwli y- 124wliUl!ibpp, npnlig tlihpq}twfi 
hwuwpdbp t uwu!ip4}l hwliqump qw!iqqwc}p{i. 0,511 Ul:tl: bptumpqwlfw!i y­
pqwlimfibPJ! gliqntliwq bfi WDW2WQUDL U}nujfi qnUUIUUllit!l»bl}Ul U P ql:ip2U 
:t»nmnt!l»hlfUl, WJUpfipfi qnpg!ibt tfihpqpwfi UpWJU · ttblJmpnfip hhtll 
hwtiwpwlutlhtm dwuwliwq: 
y•ownwqwJpuwfi pnqwguwu ophfip[! (fiJntpp up2ngntl) twqtulin~tti 
mwppb[lqmti t o:- t.. P:- uwulip41ihpp pmtwguwfi opMippg: lttwliMP 
hWUUlWQUWU hhm ti}1wupfi y- OWnWqWjpfih{l[! WU[!fillh.WI.ll . lJ.tWUtl_nt~ hfi,. 
4twtiuwu nutqtimpJntfi[! hwumwguwil UJWJiiwuubpmu pnp1pnl{Pli W 
hwttwuwp.t{mu qpnJp: Uw tizwtiwqmu t. n11 n{lpwli tt hwmn !]lfip 
!.!Lwlipi!J. tiJmpl• zt.{luiu,, y- ciwnwqwJplihp[! lPPtl l~fi luwfittmu, uw4~J~ 
4wrt!]l t lillWJU gwliqwgwa ~wlltntl: pnqwgliht UilWiig nutqfimpJntti[!. 
Uflwlimu t lJ.wJwfinnl y- ownwqwJpfihpp twqwli mwppbpntpjntU{! o:- L. 
~- uwufi~qfih{lpg, n}Ullig hWUW{l qw)lb@ t num)lbt luwupw WJUuWUP 
zhllUl, np~ t1J:l.2ngni[ 0:- L. P- uwulipqlihll[! WUPDll.~Dtlltli lttwliqmu hfi: 

y~ ownmqwJp!ihpp pmtwgnuii! wqhtlt wpuiwhwJml{wc} t lltfimu· 
pqwfimGhpp gw~ tlibpq}lWJp, lftwfiplit ubc} q~liql{wOp(Owqwtlt), 

tuwntpJmU u pwp~Jl hhppwqwfi hwtiwttlt UIWJUw(Hibpntu: Orpuu y­
pqtuliUlGhpp wqwm . pnltU!l! · hwpJmpwqn)l . ubmt•hJl bli: Cum npnui 
tWuwpnttwguwli zbpm~ (6 . 1/2) 2,5 U't'-1. tfihpqpw rufibgllil pqwfimfibpp 
hwliwp qwqUnlii t 200 u; ~ti.JUiwpnui' U}lWJU 1,8 uti, pbUlllfintU lO uti, puq 

· lflWj\IUllU 25 uti: ·40 UU hwumntpjunip qWUIWJlp lhJlUli! _UlWUUWUJ.WUlpq 
zw\}ml{ pnttwgwnu t lizqwcl Y-12ilwfimfib)lp tubpqpwfi: . 
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Cl-tm.tu 2. P.fi1Jll51Jfl'l tlllil-Uq..USf<TliuP.P. 
l}-fi9UOU$fit.l1"e W fl..lll)_P.fiOU$fltlre 

"l-nqw2uiqumi - Up2ntltWJpfi :t»pqpqwjp 1.t 2Wtlmllwqwfi mb}ufipqwJp 
WJii pwdpfiu t, np[! muntufiwuppmu L. pfimpwqpnui t pnfiwgUDll 
awnwqwJpfihpp wqqhgmpJntfi{! UJntpp 4Pw, ltfi2.t11hu Uwu fipwlig 
pwGwqw4wfi u npwqwqwfi hbmwqnUlntpjntlifihppfi l{hpwpbpl{Dll. 
tihl)Il!}Ghp[! h UW)lphpn : 

.fl.wqlmzunpnui - 4Ppwnwqwfi liP2nt4wJpfi !l»pqjlqwJp pwdpfifi t, DJli! 
!lzwtjmti t nwlllmwqmpl{ntJJJWfi zw$1iwfi u nwqlmpqnwmqlihpp 
GntJfiwqwUntpJwU mhuntpjntUJ! L.UIPwl{mpqwfi: 

- uwnwqwJpuwfi qnqwfi L. fip.w hqnpntpJmfin: fl.bfimqbfiJwfi h 
l1112nt4wJ!1U 6wnwqwJpnuiGbp{! wqqhtml ·- opq.w(ih_q~J:l _ qpw 
WllW2WQUntU hfi lJ.bfiuw4_w(i llfl2WtlWJpDlU wmnuUbpp u-
tinttll.tmtfihpp fmuwgmu h qpqnmll: UJU i!mtuwqqbgmpJwfi 
J}apwgpmll upqwfipqupfi hwqnJUlt.J.mu t npnzwltP tubpq}lw: 
uwnwqwJpUwfi wqqbgmpJmfin opq.wfipqup. 4.Pw UJ.WJUwfiwt.lnpt.J.w<t 
t lJ.twfit,f.wa tubpqpwJp pwfiw4_nt.J.: '4twfit.J.wb" tubpqpwJP. lWtliUwfi 
hwuwp oqmwqnp04_mu t «6wnwqwJpdwfi qnqw» hwuqwgmpJmfin: 
Uw WJU tfibpqpw(i t, npn 4twfit.J.mu. t 6wnwqWJftlllil fiJmpf:t upwtJ.np 
()wt.J.ww qwUqttwap lJ.nqu}lg: 

Swpphpmu bfi oqwjpli qnqw, ownwqtilJfltlDll Opjhqmp uw\{btlbUWJl•fi 
(uwzqwJpfi) k J:w•Jll2WJpfi qnqw, o2wtuwJpfi L. {!liqhwUniJl ({!fil}hwfimp 
'R_wfiqwa) qnqwfibp: · 

.l.wJmUp. .t, np 4tlllfit{w0 tfi,hpqpw(i bwluul{ntu t IIP.2wtlwJp.ll 
lmfiwguwfi hwuwp, hbmL.wpu1p fi11w npnzuwa hwuwp wfihpwdhzlll t 
hw.ztlbt ownwqwJpuwfi uupwgpmu wnw2wgnq qntJq )1.nfilibp}l p}ltln: P .· 
qbUJ., lmliwguwfi tfihpqpwJp 2WtJuuun qh(iqwfip opqwlipqulibpp 
hJmul{wbj!Ubpp fUnppbpntu zwm qdtlwp t: . UJq J:wlt UIWUloWJUll{ • 

. nbUmqhfiJwfi u y-6wnwqwjpliwfi pwuwqwqwli p6mpw~ mwtnt bwuWp 
npnzmu hfi t»ull{lUillgtmfi qnqwa (00), nPI! plll;llpwqpnui t nh6mqhlijw6 t& y._ 
6wnwqwJpfihpp JmUwglinq nwpuGwqntpJmfin OI)DlU: QUUlnQ}lglmli qnqmli • 

. npo.zhtntg hbmn hwuwuj,wUlwutuwa qnpbw'lllglibpp oqflmpjwdp wug6m4 
. bfi opJbqmp. ltmt.tiJig tnwut{wcl qnqwJpCi: · · · . 
. Ull2wqqwjpli . . upwl{nplibplt hwliw11,wpqnt\t (Uh) .· DpUJbu 

I:Rnurnqllg}ulli qnqwJ}l d}uUtlilp gCiJtmuqwcl t t&mtnG~ · lllfl · oqtl 01{wunlua\tp · 
{tqfltQ), WJUpGJ12(i . D~~jwfi IW.uauiqw.Jp6bpp t. y- . OwmuflW.JPGhptL 

. WJ(hqp.uiJ. Qzi1Ulnq}lg)1.n(i qnqw, DPf! dhlt 1ICl !Dil OJlllt.lf WDWiWQilJm1 t 1 {q, 
. ttbqmpwlltPWutJma 'umrlfm6Gbp: 



1928 pqpg {!61}ntlillwb t h UlJlWqm}lltwJmu JWp.wn~mu t 
wpmwhwuwqwpqwJ}lli u}lwqnpf!' nhfimqhfil! (Hl-=2,58·1 0__. 4tf4q): 

fi.bfimqblip (fl.)' nbfimqbliJwfi qwu y-6wnwqwJpuwli tnuUJ.nq}lgpnli 
qnqwfi t, np[! luu3 (0,001293q) o.qn~lL(0°C h 1013 qlllw UJ.WJUWfifibpmu) 
tjlnfuWJ}wpowpwp \jwUJ.qwo- uwfiptiniwuli}lqwqnp wpwwuwnwqwJpuwa 
U]12DQD\J_ WDW2Wgfimu t 1 qh\jUlpwumwm}lq u}lwqnp @gp 4Juul pnfifihp: 
Ublj }lnli}l WQPI! hwqwuwp t ttbqw(mfi}l @gp}lfi' 4,8·10"10 tt- um. upwqnp: 
<.tmhwpwp, qntJq }lnlilibp}l Pltll!! 1fi. qnqwJltllhUJ.Pnui hwqwuwp ljtltli}l l t t. 
uw. u}lwq. 4,8·10"10 tt. uw. u}lwq.=2,08·109

: 

-Rwfi}l np oqnul uhq qmJq pnfifibp}l wnw2wguwfi hwuwp mu}uul{mu 
t, tili2llli pqnq, 34 t'-1.., WUJ.W nbfiwqtli}l tfibpqbm}lq hwuwpuhpf! luu3 mpuu 
ljwqtintu t 2,08·109·34=7,08·104 ut'-l=0,114 t.~q/uu3 , qwu lq oJ}Dui 88 t11q 
(0,114:0,001293=88tpq): 

fl.blimqb(i u}lwqnp}l wbwfigJllltlibp(i b.fi ' 
ltlttnnblim.qbfi (ltfi. }= 1 03£l. 
liptltnb.fimqtfi (Ufi.F10-3£l. 
u}lqpnnbfimqbfi (uqfi.)=IO..ofl. 
50-wqwli pqwlJwulibp}l ul{qplitp}lli wqfihwJm qw}lawq, np nblimqhfi 

u]lwqnpJ! WJLLu wfi\JWJlllll. t WUJ.WhnlJ.bt WJU J!DlDP ~w\flwpwfiwl{w{i 'L. 
UlJlWqw}ll{ Juliq}lplibpp tmbmUf!, npnlip wnw2wfinui bli 
nwq}mljhfiuwpwlimpJmfimu: fl.tCiwqhfi u}lwqnp}lg pwg}l wCihpwutzw 
qwpawq um.bqbbt pwquwlJllllliwfip (pntnp · mbuwlt}l }lnfiwglillil 
ownwqwjpliwli) u}lwqnp. npnq hliwpwqnp l{tltfi}l npnzbt nwnwqwJpuwfi 
.'p}lq}ll{wqwfi . t.'l>blfmp pntnp U}l2W~UljpbpntU h uwufiwqnpwUJ.bU 
qbfiuwpwfiwqwfi hjntu\j_w~fibpmu: fipUJ.bU !!WQUWlJDilUWfi}l u}lwqnp 
1953p. [!fupltliqbg . fi.UL}-1! ' lftwfilj.wb .qnqwJ}l u}l2WQQWJ}lfi 
wpmwhwuwqwpqwj}lfi u}lwqnp[!, Dill! LWJU q}lpwnntU umwgwq 
UJ.PW\Jm}lqwjmU: 

£l.Wl} (rad-radiation absorbet dose) u}lwqnpf! pntnp mbuwq}l }lnfiwgfillll . 
6wnwqwjpCibp}l ·lJtwfiqwb qnqwfi t, np}lqtuwntu lq qwCiqqwb ntlibg~ \ 
UJDlPI! lJtwG.nui t 100 tpq 6wnwqwJpWJldi tuhpq}lw (lnwq=l00tpqlq=l0-
.2nnttf4q): 

Il-wq U}lwqnp}l Win:JUQJWt!ibp(i hfi' 
ltlttnnWJ} (ltn\Ull)= 103 nwq 
ti}ltltnwq (linW!l}=l0-3nwq · 
u}lqpnnWl} (Ulp1Wll)=l0-6_nwq 
Pu(tl .2nntt/ltq \pl!\{nul t qpbJ (q.p); Q.p=lsmnltlllq=lOOnwq: 
{{b(iuwpw(iwlJwCi WIUUUn\J_ lJwphnp t · Iuiwfiwt D! U}lWJU 

6wnwqwjpdwli I)JlQWU, WJth ti}lwqnp Ul.U1huuwl:lnui umwgwb .qnqwfi: up 
qhUJ.PDlU qnttiwpwJ}lli ubb qnqadi, npf! pwqw(twu}lli · qbpwqwfigmu t 
uwhwgnt I)DQWJ}lU, bpqwp uwuwliwq wqqhlnlJ. · opqwupqup qpw, W 
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wnw~wgfinui l{t(iqwCim uwh, }lO~UJ.bu fiwh • ownwqwJpWJpfi 
w}umwbwpntulibp, u}lu~qbn .pnpp I}Dqwu wqqbtnlJ. i{wpo 
Ulliuwuwljwup2ngruu lJ.WPDIJ. t WDUl2WQfiht m.wppbp c)wfipntpJWU 
ownwqwJpWJ}lfi h}lqwfitpnpJmfilihp: <wz@ wn!ihtnlJ. qhpn!i2Jwm lt}lpwnlJ.ht 
t qnqWJ}l hqnpntpJmfi hwuqwgntpjntfi{!: C}.nqwJ}l hqnpntpjntli[! (P) 
ownwqwjpuwfi qnqwfi t (D) u}lwqnp ltwuwfiwqmu' 

D 
D=Pt; p = -'- : 

t 
fl{lpwfi uba t qnqwJ}l hqnpntpJntfi(! (P), w1upwli wpwq t uhbwumu 

ownwqwJpllwfi qnqwli (D): l).nqwJ}l hqnpntpJntUf! qhpwphpqntti t L 
__ l:puUJ.nq}lgjmfi, h 4tw!iqwb qnq~uhp}lfi: f:puUJ.nq}lgpnu I}DQWJ}l hwuwp 

{!fiqmfil{wb t hwuwl{wpqwJ)lu u}lwqnp· wulllbp lqq fiqwwuwup {l.lJqq) 
wpmwh~uwljwpqwJ}lli' ntfimqhfi ltwtlmu (fl.lu), l{wu nbfimqhu 1 pn~ 
(fl./pnUJ), lttwuqw~ llDQWJ}l hwuwp hwtiwUJ.wmwutuwliwpwp' -quimm 1 
\j}ltnqp.wup fiqwmuwup (4.m/ltq) li nwq lltwfuuu (nWJ}Ju), "lllll lpnUJ.bntu 
(nlUJllpnUJ) h UlJtfi: 

~wumwmqwb t ; np wwppbp 6wnwqwwuhp}l ti}lwmbuwq I}DQWfib 
ljbuuwpwliwqwfi wqqhgntpJntU[! opqwu)lqu}l qpw Ulwpphp t- c{"P 
4wUJ.qwb t 6umwqwJptiwfi whuwl{wpwp }lnfiwguwfi hbm: nr.pwfi p~ c1 ~ 
;huwqwpwp }lnliwgmu{!. Wjfipwu ubc} t hwpwpbpwl{wu qbfiuwpwli~q~G 

hiJm}lqmpJntfi[! (<4t), qwu npwlt}l qnpmuli}lg[! (fiq.): ~4t (fiC}.) 

r.!O:lt}lQf! QDlJQ t Ul.W@u' pb nppw(i wuqwti tnllJWt mhuwqp 

hjmuq~:aub:tu ~~:.'::pwuwl{wli wqqbgmpJwfi .t-'Phl{mpqmpJntfiD 
nhfi bfi u• pwpc1p t, pwu fi.ntJfi pwfiwlt}l 4twul{wl) 

mq JUJU IJwu y-6wnwqwJpuwa qnqwlibpJ!: 
Swpptp -mbuwli}l 6wnwqwJpliwCi fiqwmuwu <4t 

lizUluwqntpjntfi(! pbpqwc} t p.l WJUDtUwlpn.u: . p qnpcnuqgt 
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fl.qh· pntnp mbuwtW lilt2ntltwJpfi !Swnwqwn~uwfi WJU qnqwa t, upp 
qlnqpmli qbfiuwljwfi up~wl{wjpntu umbiibl{ntu t lintjfi qbfiuwpwfiwlj_wfi 
wqqbgnt}lJDlli'(!, ltli1ulflullfi t}llintu t nbfimqhfiJwfi ljwu ·'Y- nwnwqwJpuwG. l 
fl.qnqwJlt dwuwCiwlj: fl.wq.ljh :qw pnt~P,'mbuwtW numwqwJplibp}llJtwlil{w<) 
qnqwfi t. npfl qbfiuiupwfiwl!wli tjqqb.Qm}lJDLUt! hwuwpdbp t l DWI} 

nbfimqbfiJwli ljwu y- ownwqwJ}lUWiif!: 
'Ubpp}W 6wnw.qWJ}lliwli ! qnqwJ}l hwzl{UUlliwfi ljwp'IJ!: 

fl.uullwwqmpl{ liJDtpbpp (fl. 'U) hbw wUqqntJZ wztuwmbtflu, ljwli t@wplibpp 
:qtuwmu, fl.'U qwJlDil bfi l!!i'llfibt opqwli]iqu wwppbp nwfiwUjwphlibpnl{' 
zu~wnwqwll nutltfibpm{, umwunpu~wqppwjpli Dutnt UP2DQD\{, \[fiwul.\w<) 
uwztW L. WJtfi: Opnz :qhuJDbpnui fl.'U (ibpuntbl{mu b(i opqwCipqli pmouwn, 
qwu wtuumpnzuwli Ui~Jwmwl{ntl: llntnP qbUU?bpmu ljwJlDil t wnw2wuw1 
numwqWJ}lWJ}lfi hfll{wliqnt}lJmfi: 

"Ubpppfi 6wnwqwJpliwfi qbuwmu zww qdllwp t npnzbt umwgw<) 
qnqwii L. WJU wl{btlt l{mwfiqwl{np t pwli w{lmwp}lfi(!: Uw 
UjWJliwuwl{nptiwb t hbmL.Jwtnl{' 

• . qmpntll qbpU{ntl pwpapwlimu t O:umwqWJ}lliwa dwuqtnn{!: . 
Opqwfipqu wfigw<) fl.'U (!fu}qpql{ntli bli ljbliqw!i}l hJmu\{wb'p}l 
p}llipwljwfi UJ]UlQbulll:lpp .ub2 L. zwm qwfu}WI} bli tpupu phptfmu 
opqwfipquflg; 

• 6wnwqWJPilll UUtpjDlp}l L. 6iunwqWj}lt(DJ1. hjntUtlWbp}l u}l£L. 
l!lillwb miupwbnt}lJDlUf! qnp.bfiwljwfinpbli qp6wml{mu t - 0, puq 
6wnwqwjpuwfi wqqbgnt}lJntlif! opqwfi}lqu}ll{pw mwpwblfnul t 
lP2wfiwqbnl{. hwulihtnl{ 41t; · 

• wpmwppfi .6lUJ1wqwjpntlil! · hwl{wuwpwlllitlt t wqqnul 
OIUlwfi}lqup PDlDJl hJntulJ.wbplitp}ll{pw, WJii qtuwnul, bpp fl.'U 
opqwll]lqU}l libpumu mwtJlu bfi n~ hwtiwuwpw~wtP fiuml{wbp L. 
qwJlDil bfi ijblhnpnliw!iwt nwnwqwJ}lliwU Uqwmuwup wnwl{bt 
qqw1ma L. lJbUuwqwpL.npwcpu.JU opqwGfibpfl lDlP21!. ljwu 
wfiu~~wUJbu lipwfig ub2 (qp}ltnpllwqwli opqwlilibp); 

• .· ubpppli · 6wnmqWJ}lUWii wnuntbt. qmw&quutnpntpJm\i~ 
U{Wjdwfiw\lnpl{wb t L. Upwlinl{, np n. 'U llbfiuwpwliwllwll 
Ufl~wllWJlJDlU lUDW2WQUnlU till }mliwguwfi flbwjflU }umntpjntfi: 

· Uw wnwfi41iwU{bu l{bpwpbpl{nul t a-OwnwqwJPilWUf!: 
. · Opqwfiflqdntu ·duulwuui1U1 j!fipwgpntu n.u bupwplll{ntd b!i hpqnt 

Uflwdwdwliwll 'nfipwgJl1l unmgbufibpp' ~}lqllqwqw(i tnlqpuwli (T~ L. 
qbuuwpnwwljw.(i· 1p11pu . pbpUWU (T~IIG_u), Dp}l . hlimlawfii}Dl{ upwug 
tqwpnl6w1pnpjntli1! opqwli)l.qWitd. JW~UlbU liwlt wllmllllntpJD1Ci1! UIW\jWUDl~ 

t';::~ .· Uw lJwJlhtlt t npnzht . hbmt&Jwl · pwliw4la!t u]l2J19ntl 

..... ... . 

T~fJq · Tl.!bfiu-
Tt~· = rr ,., <Tt~ WJfi duuiwfiUlqwup?ngfi t, npp f!Upwgpmu 

l ~pq + Lqt;!iu 

nwlllm~l!mpl{ }lqnumuw pwfiwlJ.I! opqwuflqwnu UJW~wumu t 2 wfiqwu): 
Upmwqwmuwfi ytfiuwpwfiw~wfi wpwqmpJntfif! wnwl{ht pwpdp t 

W.Jfi fl-u limn, npnfig «UuwfimpJntfil!» lj_buqwfi}l hJnwtiwc)pp hhm w4_h!P 
$1VP t: J'lu4 WJU fl-"U, npnfip fihplimb'l{nu.i hfi fiJmpwt}mtuwfiw~n l ;JfWfi , 
pu~IJ.!lm uwl. ~wJmu 4hfiuwpw£iwlj_w£i upwgmpJmuuhpp ut2 wl{l:i!P tp.ywp 
bu uumu opqwupqumu L. wnwl{btmdlllt tfi wqrpuu: 

'Uhppj1u ownwqwJpliwu qnqwfi ~WJlh!P t hwztlwplJ.ht. hpt hwJtnfi}l 
b(i ' n~qjmwqmp4_ }lqmnnUJI!, upw tnhrtwpw2}UIUU1! opqwu}lqumu L. 
ow::.:uqwJpliwli dwli~htn(!: ctwuwuwqp l!£ipwgpmu opqwuj1qu}

1 
hJmul{wapuhpmu nwl}}lnwymjiLl }lqnmnUJ}l tummpJntfil! wumju5wumpwp_ 
tlm.PPl\lfinui ~ · Ct=Coe-~t~'. npmhil. Co' nwil}mwqmj1l{ pqnmnUJ}l (fl-f'\) 
h_tw4hUlWJ}lfi JUtnntpjntUU t U4j1/q; C,' fl.p fuUlDLJJJntUfi t t <fulliw(iwy wug ; 

. e puw4wu tnqwp}lputp}l h}lup; At~· qmpu phpliwfi hww.nwmmfil!o t ' 1uuqtu<} 
awowuwywliJ12ngu t (t-to): ' ; ' 

4wpowyhg (IJl}ltl tn}tnh4_ntu t lit~ opntu ywu uhy ZWPWlHHU) p 
O:wnwqwJp]l~ pqnmnutlt lttwul{wo qnqwfi l.Jhliuwpwfiwl.Jwli hJlllU4tuop 

wugGhtmg hhtnn hwztlwp~l{mu t WJUUJI..U DAoo = 73 8. c 
0 
E 0 T 

p ' 0 fl q, 0 

nwq, npmhrt' 73,8 QtWfil{w<) qnqwj}l uzmw~w(i hwztlwpyWJpU qnpD'w4Jlgu 
t. hpb c }lqnumuw tuumtpjntUI} wpmwhwjuntwb t u'4jl, }lUi! Tt~ Uh'lj_ OJUllU 

• t ; Ep · P uwuGpqfihil}l 1Ij1~pfi tCibpqj1wfi t Ul:t.t: 

a-ownwqwJpGhp wp~w~Illl fiJmpbpf! l!filJ.fibtnl{ opqwu]1qu 
wnw2wgumu hfi wnwlfht wpmwhwJmtlw<) ~hfiuwpwtiwywu 
wqqhgntpjntfi, pw(i fiD.lJU luumtpjntu mubgJUl lq hjntu~wlipp uqWUlUWUp y­

~ ~- 6wnwqwn~llll lijnt}lbp(!: Uw UJWJUwfiwtinp~w<) t fipwfinl{, tip u-
wufip~fibpl! PlUtltwfigbtru.f. hjmuqwc)plihpppbug Ciwfiw\.\lwphp hp4WJfipnl{ 
~w2wgfimu bli pw.p&p tuuunpJDLfi mlihgnq jmfiwgtlw<) lilt2WtlwJp: a­
. umwqwJpfibpp bt•,pwpl:ipwqwfi ~hfiuwpwfiwqwfi t~tqm}tl{UlpJrufin 

. lDWUUjlU~ wuqwu W~bllt pwp~p t pwU P- L. ')'- nwnwqwjpfibppfi(!: 
. ~LUUlflUglltpjDlfi Ufll{pnqnqWlW!lmtpjWU aJwupfi; 

tJ}l~uuuJnqwlwiPJnpJntfil! qw ~pqp~WJP WJfi pwdpfi(i t nJll! 
munulfiwuhpntli t h .. r.... a , b ' 
pw lull 1

' I ... UJUg D1l ,uwuwqwJpli Plt tfib}lq}lwJJ!. hWJplJU}Uwfi h 
. CP2~ flt(i uumg~ufihJll! Ujntpp up~JlUWDWJl~Wfil.iJljl uwhliwGGbpmu 
. htun! 0 ~htntA.wpwp P~ll?ll dwqwfU)w~ntl ~wwwptlllll 

4 hbn QDlllDliJJRlli6bpjt . hwuwp. · wJD}hll hwJwGfl uw~1wu~mt!lt~ 
·. hw tpJnttifibpf! (4tuu,nqJJgfutU t& laua6tftub JIDQW, tfibpq}lWJJ!. qcnuJllfi 
··.·. flUJUlnui '· "'"fi). npnfiJ:l pGrupwqpruu h6 nwnwqwn~uwfi qwzml! L. 
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tiwnwqwn~uwli lfm.tu411PQDpautpJntlin liJDtp}l hbUl, I}WDW1ul bfi 
wu~G.qnt61q}l, }IW{i}l np dfllumllummgtlwOputrp)l .tanllubJII! l{wqUm.U b6-
wllqumpbd,DJ11! bwdw!uilll t tmuwg6Dq 11wuli)Jit6bpltiiU1JWbJIJdi: -

. ~&aq Nwmuqn•JP&bpll/ . bua~ \a ~1116 

bqw6w~: opqw6}lq11}1 . ~l{w(i OJ1Q1UG6btlt! ~b6 pul{wtDUl­
n\Wllmwlfuilnl. 6umwqw.JPDtli~ : 1i~Qw.JPUbttt! l{wpnq b6 hw,JUWuapbpt{bt. 
hwUlDll{ UUIPIJbp}l l& lu.updwpwGp(ibpp l1}12ngn&l.. npofig . wzluw~ 
b}uipnui rynlwb bfi WJli :a.ijqllqUJRlWlwll{uUi . bpldn.Jpfibfll!, · Jl~Udlp 
wnw2w6m.d bfi liJDtpP l& tiwnwqwjpUbpp !jm}u(ibpqnpbnipJwG pfipwgpnul: . 

· U.Jil UWPlJbp}lg UjpWl{m}iqwJDui ;wnunlbt qapltu.abb'(Jl b6 6un1J4iu.JP(ihp(l 
}lnliwgliDJl qlit.Dblflimpfibpn. -~- iW$rul bU . tiwnwqwjplibpjll& liJDtPll­
!i}i2ll l{UJUJlDlUI.Drl ~pbmPJWU ~mGbpe' QWqUlJJW UJtf\wlwJp}l 
}lnliwgnuin {opll6wq, · tmuwg!iDJl }umghp, tDWpphp bWzaftl.tQbp' q.bjqbp­
Ujnttlbplt,. \w.JbwJJW 1& WJLli): t&w6 fiwu wn ~ (~wqwti, 
tmuwpAw\i.WW. pJ.ullmlllwli, ltUII.JYt}nu~Jilw.lfwfi " mn6), -apn6g 4112ogntl . 
bw.imuwpbin[md . 1& • ~\W~Ufmu b6 _.}mtiwguuiml upjdwGuai»>UUwb • 
bpljpnprpul{wU ~6bpt!: . . . . .· 

1'Smn1Bq111Jp&11p .tw.Juu\ . . . Ulllpllbp: Plt6uag6Jaq · · QllmgypnJJMibp}l 
. !tutltmlllibpll -· baaitup. QPJDlpJDl6 m~ -UIBJWbp@ _· · Ul'U)tlw6U~Jlwllnpbfi . 
pwdwUni•i' · . lio. , .. •- -bpbp ·• · }1iUpbpll' ~JPW~wi 
(nW!IIm!wiltP!Gbp.), . ·, rplqW!Wtlimlfut{i . (JJDC1W~uullN6~), · ~Sll!mlaw· · 
~.fut~Utwqw6 hbuwaqnmmpJDt6Ubpmu · QqUiiuqnpbllnq PlDitfibp " 

. qblpnpD(imJJaG uuqqllljl: . . . . 
~jpw~tWitrufibJill _· · ·tt· . · ·. Jlbqw~uu~~Jl!Gbpll _ 

wptnwJpuul~i4boo mwplig mwp}i .· zwmwtinul' 'k lpullliupbpr.tqnplhlaut . 
bli:. · 'Upw6p m'wppbpl(m~ bfi ll1UDUupijp6bp.}l QPW(igWW bqw6wtpnt 
(lul~. · - t~t,ulPlu,IJ}DClUJ!Wt.llwl{mG · l& · w.Jli)~ ~- - -
liumuaqill.JP(ibptl mb ... tput (tllgpw~Jillwb' bwOp ,dwuGitiiCitqlll ~-JJ- 4 
y- ;·: ~ tiwnWqwjp{ibp}l _·. bwUwp • ; l& WJlQ), ulimp..W : :: wqpJIIljliDt 
(t1_bquipwgw(ig'"J}16, ttbllm~~lpigWJ)a l& WJlti) 4 ~ 6ufUJQN~IppJ}I6 
fi2wOIUlltlw6: ·. ( . _· ·· . ·. . .· .·· · · . · · - ·. : ,· . · . · · ·. · . . : . ·· 

· ·· ~lJdimub6'uin.....,.fiwlll&~(O\t;6): 
. u~ JJUUilml~lt~Qhp(i . bO' -· p-2,' . p-3;· p-4, · }16~Ufbu Owl& ·. 

~JUli}li{UIUibu ·wnwl.lbt IIWUiUIJlbtWQDP~ lltiDfil ~llbfi pwp6J1 . 
~tMWJlPBllUII(wOD\pJDtU - lt · . · buWiuP!UllllUiuluwJlmd-. ·· .· .Wi . 6bplfw 
qUihw026bp}lli~. "lfll-8, ll"lU-2-03T, quiddw• . wOwlJaquaiiUJP (~\Wblw-1 ~. 
!«iwudui~l~>) " pbi.nw-\&WwlllqWWlp ( «phuuu-2») "mJlll.Z{ibp: .. · . . . ' 

·--~-- (qwzmwJ)lti))aWQlmlWIIJiltGhf'G mObfi; +aPP. buMlwl " ·. 
: JlliplinlpmJU; . ttlii{I.DJIUidWPIQ~ ' . ' ~ul: : UpwOg • . U(UlPq . 
ttbl{mpnfiwJ}16 · l{WIUllgloiwOJlf! . pntJt t mw~u · ~wiium~Gbpo ·· lfuauuupbL 
U.lWPWJ}16 uwpp}l dJ!2ngnl{ ·. (}lfimbqpiut - . · ~w\jant~ . _ ~~"~~'" 

. ' -;,·_. ·_.- : ·. 

nwqlm!WtJl)l1Gbp)lg b6' plllqUwQnquwli}l -~- l& "f- IUW}}m~}11 «lnt~-tl», 
fJ-y- nwqfm~wllt~- Db6tnqb6w!wtlt}l! · l}.ti}-SU. DWill\n1Wlla}l! 0.01-"1-1 ·t,. 
wnli: . 

~ 

u~. 6 Bw!Jim~wtlll!llibp: 
U-"l"l-8 (~IIi»); P-BIIlU2-03S, ~ 

· Ml'"l-lfl -fi-tnwtllflllial; 2•~l; 4-
2bpllwJ~Ii Oh.JUltuJiilillpp . hwrtftMlll; . .5-
wpwqwgl(wb lihJuipnOObptl ~1; 6-
fl.lll-"l-1 lljRqllll!: . . _· 
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Q..Lmtu 3. f'\fl"uU5l.rflrt nlif1..U~U5[<)-Ulil.r b-4. UfSU.r;?.P.\., 
UP.2U4.U3PP fi.UC}.P.fili4Sfnl4bll.SOSq,U60ND-5U"G 

Urt.P3fll'P"UaPC 

t;p.ltpwquqp pntnp qbUqwllp twqUhp[! UZUlWuttiU bfipwf144ntll tti 
pn.liwgfinn. 6wnwqwjpUwfi wqqbgmpJwfi!}' wpmwpp.U h fibpplt~ 
6wnructW.iJ3WhW{lUWU li!12ngml, I1Ill! mnw}!lllUI1Ul t puwltwfi (mtJ.bqhjlWI{UIU 
6\.unwqUJJpntti 1.. pfimqwu nwq}lnwltm}nl UJntphp) L. wphtumw4wli 
(wUUltlWJltU Wllll.Jntfiwpl:ipmpjwll pt:m.P,nfifibp, 4bliuwptuGmp.Jwli. 
pctz4ntJ3JWU. QJI1lflwutlimbumpJwu pfiwqw!J.wnmu oqmwqnr1Gt!lll1 
nw111mw4ut)14 }lqnumutlihp u WJtU) lmliwglillll 6wnwqwjptib!t!l 
wcy1mpuhp}lg : 
· PnfiwgfiiUl 6wnwqwn~lih[l)1 pfiw4wfi lWlPJntplihp{!: S}lhqhpw4.wli 
6mnwqwn~mU1! qw fmU.wgu\Ul Ciwnwqw.JPnuHi t, I1!lt! ~w$wtignui t 

· bp4.Itwqllll}l 4Jtw m~l:iql:ipppg (wnw2Gw]pU mphqbpw4wfi O\lJm.uqwJ~mu) , 

!1Uiuthu liwh wnw2wumu t upfintnrmmu mtlbqb[lwqwU 6wnwqwJpfitpti h 
oqm!l qutfi4.11Il mwppb[lp 4J.nJ:uG.b(1qn[l()ntpjwU hl:imhwupml. ( bt1Lumpqw4wu 
mttbqt[lw4wU Ciwnwqwnmui): 

Spbqbpw4wli 6wnwqwJpfibplt wnw2fiWJ!tfi pWJ1WJUn.uuwup 
qilJWUmU t dlujppmlifibppg, WUUlflhpp tiwl{l::iphuGhilflg 4Jlli1IlzjtWg\W) 
uwufip4!ihppg L. mphqhpwltwG wthqh[lpg : liJG hfulGU14w!imu qwqti4tlll) t 
phph wmnuutpp \l[12m4Uh[lpg ' 2pwii-filt unmmnGfih(1pg (79%), hhlJunup a­
tiwufip.qubppg (20%), lPJllmu1pg, pbplttluuu~g, pnrpg. watuwofiltg , wqnm\lg , 
ppttwaupg L. WJl U1Wp(1b(1[lg, nrmlig uha UWU{! mlijl ~wtttwqw(ig PW!lO)l 
tlihpql1w' 3·109-15·109 t'-1., nrmz uwuU t( 10 17-10 1 ~ tt.l: SP.bqhrtw4wti 
WllW2UWJltu U:wuUJt4Ubpt; pwpo[l tfih[lqlnufi ohnp hfi phpntU w ·rmqbpjl 
tpmpnJ:uw4wfi ttbqmpwuwqfiltuwltwli qwztnb[llltti, zunphJttl ltJthUg 
wpwqwguwG, np[! pwquw4jmpt.u tibl)w!imti t ;lp2WUUU1WJpfi tnltbqhpw4wii 
lflnzm wull!hpp uwqupuw4w~ qwzml::ipmu lt Gnp m wnw!ltt lin11 wumztb[lp 
I!fi11wpowl{~Illl IJWflWUIJfih[llltti: UwqwJG uwu!ijll{Uh[l!l9 p~l:ipG hu hwuumu 
tpqpwqUqp uwlthplilltJppG., zwmhp[! \flnJ:ufil:ii\qnp()mu hu oqp mwpphttlt hhm 
h wnw2wgumu mptqb[lwqwG hpl{pn{Ulwltwfi 6wnwqwn~uwfi tiwufip4Gb[lp 
hhqhqfitp: fil'ump. tn}lbqtpwqwfi 6wnwqwJplihpp hpufiwltwU qwliq!lwbn. 
UpJ! hwuUmu t bp\{pwqUqp uwqbphntjp !J.wqwnu t h}llum{UlWJltli 
mltliqhpwqwu ownwqwJpmu: · 

bp.tumJUlwqwli mpbqbpwqwfi 6wnwqwjpDUIJ! pwtlwqwG J!WM t, 
4wqul{wa t fil:ip\twJmtiu hwJUlGp pnLnP mwppwl{wfi uwuuf:lqGuppg u 
liwnwqwJplitppg: ~puuw4wU qwliqttwcrn, npf! hwuGnu1 t bnl{ll uwl.(tpluujp, 
~wqwuu bli' ~:- h .,r- ul:iqnlifihpf! (70%), ttl:iltmpnfifibpl! L. Ulnqpmpnuuupu 
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(26%), wDuayGWJJ:W uummalilibpQ (O,OS%), y-~\8Gllp6, wpw.qwzwpd .1& 
qbpwpwqwzwtuf GhJmpatieibp'l!~ . · . . . . . . . . 

bplpqapp1pa mJIIIqbpwlpuCi 6ui1Pnqruj]Miull qb&aaupwfiwqwG 
wqqbgntpJDllit! q4wbuunhtm hwdwp WJCi, QUill tci~...-ltl{ miwlpnpJW~, 
qwpblll t ~lit !DPU PWl\WilPUAiwull: . . -. · · · · · . . 

1. t11Wllmt11 11U&~ 11~ pwlltwQgilq pwqUII}IIWdwll' Gbpuuund l 
qb4mpn61ibp, UID'Il1mpnGGhp; "f- Jl'lWi~ . 1& \iwuw~ 
UJPUUlWZWP~ unmumGiibp' 100 UN tlib~bpml; 

2. tplzm. ~d nictbq pw~w6gmf tpuqdl[wb t h}lUilw1{wlimll 600 
uti{.. Uhp.qllw mGbgmt Jl: - dbcplG6bptag, . 11ltL gudbuf41 
qbpwpwcpupJDlli ntlibgnq uumumGiibp)lg; npn6g tlibpqllwG .d 
Ul:-c.l pwp4p t, a-dwuli}lqlibp}lg 1& r -UbqDU(ihpM; . . . 

3. mcthq · }lnliwg6nq' uawpnttiUll{md t \llltm11GbP,lt cStoulm\UibplJG 
wnwtwgw~- li.JDtpbp' unmumGiihp, a-UwuOpq&bp, qhJmpnlilihp, 
mpiwmGGbp 1& 10-IS lJl:-c.l tlibpQ}wa n\Gbpll dl~Pl'&libp}l ~ 
pblplplibp; ' •. . .· . ' . . . 

4. CibJUlpDOUaJ!I4 : Pu.atUIJlllLIUSwu' UWIIlPhp .· . tcibJlQllw · ntlibg11J1 
lib.DnPDGiibp: .· ., .. ·· . ., . . . . . 

t1n111t · dw11blllam.Jpll - · Ulfd:ctbJIUlli\DO. &iw.nulqw.JP11tllft 
bfuiliwlludinul 1{Uiqll\(wb t ~~ 1& 'lnzu.1JUUtw1JpulwubJill9: 
.· -.. ·· . Cliwllmt\ l'UVlWilltw4wun tuu.di~lt t &-10 JMlbmWIDlpJDtli mlibg~ 
flwuiwtillzbpmml" 15~20 u\1' bpl{wp}l zbpunu(; t{nzun!' rw~wligntll t wl{bm 
gwlll dbmp.hwuuunp.)ntli ndibgDQ l{\ll\llwpi.I21iiDAUtl. uw hwJmlilupbpl{nuH 
.lmiW 1& 2Pll mwfl ll}lgwli1,11Wtn\lbulp tunJllllpJwG \(pui: · ·. ' · . . 
. -.. Chillmtl{ 1& i{IJZ\11 P\UI\WllJlWllwiAbpll: WiluGitlllibpQ, . mli~Gwtnl{ llbb 
tlibpqluij).tl{ ; nt6wqntpJDtf1 ·· qwliQI{wbnuf, · UUl~ ·•·-. bfl - }m(iwgU:wG 

. •ttwqwqmJ~ tummpJmo: 01-uUlll 'lipwQg bulpwpbpwttw6 qb6uwpwGwl{w8 
t~bl{tntnlJ!tPJDtGn ((lit) hw\f,Ul~wptlmll t 1-}1: ·_ ._ . · . ·. : .: 

.. . . ·.· . · OutbJt }lD.GwgliiU\ ll\UI\UUU1W\lwul,111wu6J:ali6bpn !JD1W?W91im\l bli 11110 
tuumtpjmO n\(lbgmt: }mllwgnui: · \rpwQg ~\it . hwtlwuwpbglinut ·~ 
unm~Obpl1, fib,JlnJU1~6bp}l .l. · a·~wuliJ:aiiG:bJlll ~ 4t, npnllg tGllpqluufi' 10.1 ~­
UN. WJuJHIIIIi' 10: · . . . · · ' . · _,~ 

On11lt llw'&bpt&ntJPP l{pw. mdbq }ui(iwgtimt dwu6ll'&fibPD ltwctwu\1 ~ 
O,S%, tmtr· JatJL }ualiuigllnq6bp@' -~.5%: SitbqbpuaiJwli 6wnwqw.JPdw6 ~lit 
hw_llw•d t hwtl..Uwp2: · · ' · . · . · . .· .. · · · · - : 

OntUt llwtrhpldltjpJ:a tiPW mJibqbpwqw6 6wawquajp6bplt dMD9mt 1 uu~~ 
. oqnut 1 - \llilpll. · wnw2w6nul bli : 2.7:4 Qm.JCI !Wilibp, nPI 
JuutlwuiuJmwuluwbtd t ; 1 S·l().q inwll't 1JqDJUllpjw61}1lqWJlW: . . . 
· S}abqbpudpliCi ISuanwqwjpGbpti bJm\l\lWblliuJlifi·qnqwi 11% pwplp t. 

. IJUlli ~ pwGJ.t np qbpwlUD4~ 6bj'J.'piali&bJ11! pwlwthtn-& tlb&uwpwawl{w~ 

. bJDltni~ :C..: N.~Ji!;p · UltiDIJDhplt \llltlllfl- hinD ISlamnuJ . bCi lip•.U6gi 
;x: t: , . - :· .·.· ;. : .. . . - · . . . . ... 

wnw~mJgGbtnlf. ubb WJUUqDtpJDlli m6bgnq fibJmJmfilibp, llJUllip 
hJmuqwbpfibpnul utnbrtbmu b6 1P'J191ll9~ }muwgmli: Upwli}'Q htfibtnlf. 
uwbdwliqw~ t, np hjm.UI[~bJllt d!ll{opJW J}D(lWG lpuqdntli r 0,11 Unw.q, UbiJ 
mwpl{w' 40 ibnuq, .l{wd 80 dpt;nWl)l UlUIJill {~a0,11 ·2"t0,22 liptn\UJ} 
/opx3(i5=80 liptnwq/ UlWP.(l): · · · · · · . \ · .. 

,J .PfimpJuW db! quaftllaq ~ 6J111Pb111! l{wpb.f. t pwctwlibt 
hpbp fulipJt: t!Dwt}W. !WPJ:a ti~ b6 dmGnur U 1& Th }lpbfig 6bggli,wli CiJmpbpft 
hbm, }llilUlbu GUlla ~ . 1& Rb; bplumJul }udpJ:ali bli uawm~wflmli Pltl 
mwpw~wb .. ~Gboo, ._ · ]lli~bu liwt.. $b. . ~uwmpnhliwli 
UlWIJl!bpntpJmJi mGhgm} faqDum"flibPP.' 411Ca, 96zr, 113In, llASn t.. ulJlli: bppnpq 
twnupfi bfi qwqd.ntil · wjfi JIUUilmwlfmJ:al( ~Jqnuloutu~ _ DJ1D611 ~ - wli@qhwtn 
·qn1wU.nui1Ui-m}lbqbpwquafi 611UlWQWJpmd}lg' ••c,lJI, Be, 1"Be: ': . 

bpllJnuqW}Il '&bJttdu.J}l6 :, zbpmnuJ 11111Wlfbt UlWP,Wbllwb \ J:aqDUlDUll! 
87 Rb -Ai t, npt1 UIWIJDdiwl{m~JDlliD w@Ijl dbb t ntpw6}lg, pn~ui)lg .Lt. 

' ~ . · ~ ! 

hwm!twlllbu . K : Uwl{wJ6 K nUU}}mwl{mJlllni.pJDlliJ! qhpwqwfi~mU. t 
pDtDJl WJl U}uuuflO llbpgpw~ -pliwl{w(i . nt.iul)Jnwl{lDJ:a4nt;JDlfi \ Dtfibgnq 

. . . \ 

mwJlllbp}lli. · 87 RbpGnpaz t · a11~tr p.· liWDuupuJpntd. ta JUww~pnhuwli . . . . . ·..o : . : . ... . ', . 
lib~ UlWJlPI:iJunPJmCi, JiU11 · K Crbqpnuili n1qhl{gl{mu t ·. qnzm, ll- l.i y-

6wnwqwJpdwdp: ~A;' lUIJG ~wpwlnlwb t hnqnui 1& wdntJlUIWhUlwhl{mu t 
qwl{ntu fipw iltuUlmtluwalfntpJIWi 2fiJaJlhJ:all: ~wliwpJW wdb6mpbp qwlf.wJpU 
limthJlt! WDWlf.bt hWJUl111Ul b6 ·IIMiqJ:ailwljUlJUI UlWppbpnl{ pwfi WtlWQD\D J.. 
JulwJJ:afi hnqbpJ!: . . . . ' . . . . . . . . ·. ' \ . 

. .· . tlwlip DUdJimw~ ~- (~Jb116;plippui, nWilfmtd) _q~~l(~li . 
bG hJ:atiliwl{wCimu , QPQJG~tU~b tiiDO ........ trlibpm\1: ~ mw~p 
UUlUb~d, ·bm)lt.di¥Jlbpl.m .... 1IPW y. tinamMqiiaJP(ibpjl fplqwG UIWUlW6'lm.U 
t 2~1150 ~WI}IiaWplt: UwlfUIJ6ljw.Gm~ (~ ~liq1puu-G t.:_ 
ntpftz), · .DJIUlbrt - lmi)Jl. :~: tiUalltapWaJPD , ·huaPDUIQI -t DWIJimualfu\Jll{ · 
hwlipwpwpttJDRI, · ·-lWlUIIUi. (iuala • mpwfi)l 1& DIWl)uauJ}l · {uum6mpqfibjnl11, 
plintpJwli qnqwJll ~ -lpucptDut:t J2;,.70 ~wpfl. DJII! 100.$00 wficp.ull · 
pu&pAp t 1lJa2116 Jui&daa~JIIG · ~: ·. Uju · lJl2W&tibJimd pGwflllon . 
'l{bflqwliJ:aGhPil. mua: ~~.' WJIIll-.P2UwulltlibJII:I). ·ubmaaljwG .. qbqAbpm~ . 
iuu.tuWwpbfulwO li6:JPP'nUiidwJI"i ~JD1661lp, utmw~~wct 4Jiq6hpll. 
uwq®wJJW.tudJfbtilul.wnutlmmd ~bu bpllulwuu&Jllll u&h,umOIIJII{ 
dnm), ubawl{wll •pqwgdu&ll ua.Mblw.Jirn4 ·t.. . wpm· ubnwluiau .dljllbNt58.3 --~·· 
qumunulb6 uuabp)q: : · -· .. , -· . . , _ ._.. . . · -~ ,. • , : : 

· .Buu)ln"llm}lllalpjlll(l 'UUIIJIPbpm..p" : t '. ~:- .hal( ,Zii&pbp!l 
6bpumG: llnwllllt . · JIIIIP6p ~ CiW~~U~cpuJPIII,Ii t1 ~~~ bpliUap ~ ­
J!bum(ib ·: ltuuiUibrutwJldi::, ~.s·. l7l - '~ \ G1{WCtwquunJCiD' 
tltwJmbmBbnai.li §0 ~ • · · · · '- · . , _ 
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.2ppfi nwfllmwljm}ujmpJntfi l:i(i hwqnpipuu hlnHiwljwfinui mpwfi[!, 
!}DJlfUUUI! L. nwfllmtUJ!: upwfip ~potU WDW2WQUntU b(i tntb\lilll. 
upwgmpjntiifibp, ]lfi~UjUU fiwL. nwillmwlJmpl{ $Jtluwpljmufibp]l qwqwfiuwu 
UJmJlbp' nwi}Il!i L. pnpnfi : D-wq}mwlJm;P.tl. mwppbpp lutnntpJntfi{! qbmhpnto 
w~hl11 $npp t, pwfi bnl{bpmu L. i 1 tihpntu: 'Upwug UJWpntfiwympJntliJ! 
pwqgpwhwu £PhilP wrlPJmpllbpntu ljwlutlw~ t tbnfiwmhuw4]1g, 
ljJ..IlUWJWljwll UjWJUWfifibp}lQ, mbit]l nhtb:Ppg L. WJtfi: UJUUJUU, nwqnfip · 
UjWpntliwympJntUJ! uwquwJwlJwfi wutwpfibpp ppm 2Jlbpntu wl{hl}l pwpop 
t. pwfi fiumtJ.wbpwJltfi 1 hnfiwmhuwljUbpntu: 111-pwfip JutnntpJntfit! 
hwpwtJ.wJpfi qbmbpmu wnwtJ.ht pwpop t , pwfi hJmu]luwJ}lfi qhtnhpmu: 
Unwl{ht pwpop t nwfllmw4mPtl. mwpphp]l UjWpntfiwympJDtUJ! mpwfi]l . 
hwupwqmphpntu L. hwllpW2jlhpmu: 4nl{ljwuJwfi hwfipw£phpntu nwqpmup 

-9 
UJWpntuwljmpJntfi[! w qhpwqwfigmu 7,5·10 4jl/t, nwl}Jlfit! ljwqumu t -

2.6·10·8 4Pfr 4° K pwfiwljJ! qhmhpp L. t6hpp £phpntu hwuwutwmwuJuwfinui 
tnwillmtllp UIWpntfiwljmpJWfii! qbmtpm:r 7,7·10-12 ltjl/t, ttibpntu' 1,3·10"

11 

4}Ll_: 
lfpfintnptnp nwq}mwljmptJ.ntpjntfil! UIWJUWfiwtJ.nptJ.w~ t fipwfimu · 

qmfi\{1111 nwq}mwljmptJ. qwqwfiuwfi fiJmphpntJ. (nwl}Jlfi, pnpnfi, w~juw~pli-
14, mppm]lmu), ljwu wtpnqnt11 oltntJ. (ljwijmtu-40, mpwfi, nwq}uuu L WJtfi): 

lfpfintnptniltU qntuwpwJpfi J!fiqhwfimp nwqtmwlJtnptjntpjntfii! 
mwmwfil{nui t tWJU uwhUwfifibpmu (2·10-14-4,4·10·13 ltjllt) L. ljwJutJ.w~ t 
whq}1g, mwptJ.w ctwuwfiwlj}1g, hqwfiwljp UjWJUwfifibppg L. hpJw.wqfiqp 
uwqfipuwljwfi qwztnp \{lt6wlJltg : 

~mJuhpntu pliwljwfi nwq}mwljmptJ. wwpphppg wnwtJ.bt ub~ 

mhuwqwpwp · wljmptJ.mpJmfi t ljwqumu 
4° K (1 ,2·10-

9
- 1·10-

8
4ltfliq), 

hwmlJwUihu 1npwqq]lfitppfi UIWtnljwfrilll. pntJubpnur ntnnntu, tnpmu, 
un.JWJmu:. PmJubpmu mpwfip, nw@mti}t, pnp]lmup L. wc)luwbfip 
UIWpnifiwl{mp,JDtfil! zwtn 12P~ t: 

lttfiqwli]l opqwfipquubp.mu 4°K UJWpntliwqmpJnlfiJ! wtfbtJ1p]l~ t · 
. pwfi pntJUhpntu: 

fitpwfip, pnplmttip L wbJuwc)pfi-14-p UJWpntfiwljntpJmfi~ 

ljhfiumpwfiwqwfi opJbljmfitpmu hwubuwmwc) 
4° K htui ~fiwfi t : 

UJuUj)luntJ., qhfiqwfip OJtqwfipqup.· \(JlW wql}JltU hu pfimpJwfi 
nwqpriwljm]ltlntpJWfi !pnfi}l wptnwppfi WJtPJntplihpl.l:' . mpbqbpw\jwu 
6~nwqwjpDlllJ! u luutntU, 2JllltU, Ol}JltU, z}lfiwpwpwqwfi L WJl Ujrnpbpntu 
uLttmtwc) pfiwljwfi nwq}mfimqtflqfillp}l 6wnwqwJpfibpJ!, ]lfi!utbu fiwL 
opqwupqumu qmfitl.llll h opqwfipqri wfigfinq ufiuq]l, £PP L. oqp hbtn pliwlJwfi 

. 40K 226R t4c 3H. GwnllJqWJpUwfi weyJmpfihJI[I , a, , · 

40 

liJU wptnwp]lfi L. 6bpp]16 WJU!Jntpubpf! arfiJ!til}4wm wql}hpnj 
opqwfijlqup l{pw hwqnJllliltti bfi fipwfi npnzwlJ]ltnwlitJ.wc) I}Ilqw: 

lfwpipn hwtiwp ti]12]1!i . tnwptqwfi pntJtwtnphi)l wfil{mwfiq qnqwu 
qwqumu t Unto 0,12 nwq ubnwqwfi qbqobpp hwuwp L. 0,13 nwq quwtupp 
bwuwp: 

flnfiwgfimt. 6wnwqwjpdwfi wphbumwqw6 WJU!JntpfibpJ!: 

U}l£ntlJwJ]lli tqWJJJ.Jiltlilibp]l dwowiiwy bwfip mwpptpp ( 
235 

U, 
239

Pu, 

233 u, 238u) . Up£ntlJG.bpp mpnhtiw(i nhwqg]lwli ppwqnpc)l{mu t 
fihJmpnufibpp wqqbgntpJwtip: Uljqpmfipnptfi, bwlip tnwppbpp u]l~mqfib}tp 
mpnhOw(i nhwqgpw(i ljwpb'(]1 t WDW£WQUbJ., hpb fipwfig nupwqn~bt UWL 
WJl uwfipwqntJfi uwulipqfihpnl{ (a, p, d): Pfiwqwliwpwp, wnwtJ.ht 
qnp~liwljwli hbmwppppntpjntli t libpljwjwgfintti libjtnpn!ilibpp UP2D9Dtl. 
qwmwptJ.Illl up£ntqfihpp tnpnhtiwli nbwqgpwli: UJu ntwqgpwJp tibfuwupqU[! 
ljwpbtP l uJuhUWtnpq UjWtnljhpwgliht hbtnL.JWl oLnl{' UUjtnpnfi{! l!filJfinul t 

235. 
ntrwl{nq mwpp]l Up£nt4J1 tih£, oppliwlj U pqmnnUI}l, L. wnw2wgfimu t 

mntq qpqntJ.wc) ti]l£m1I' 
236u: U}l£ml!wJpfi ZilJJWJWqgmUJ! tuwtuml{mu t, 

fintqtnfifihr-1! blipwpljtJ.mu tli l{wfi1111 nutbpp wqqhgntpJWUJ!, hhnwfimu .tti 
hwqwqpp pL.hnlitp; Up£ntlJI! oL.wtlmlutJ.ntti t L pwdwlitJ.mu hpqm qwu b11b~ 
wfihwuw~wtlt U]l£ntqlihpp' phljnpfitpp: Uju wupnq~ UIJlllQbUI! ljWUIWjltJ.mti t 
wqGpwppnphu: 3mpwpwlivmp qnp~mpJwfi dwuwfiwq wli£wmtJ.mu t 
200 ut4. tlibpq}lw u Ipltpu tfi pn~mu 2-3 wqwm lihJmpnfifihp: bpt 
fihJmpnfifibpf! ]lpblig 6wfiwUiwph]lfi hwfil}]lutmti bli mppz, pwl:huutJ.litm 
l!WpnliwljmpJntli ntfibgnq, c)w(ip up£mqlilipp, wtqw w.nw£wliniu t 
wpnhuwa zqpwJwqwfi unmgbu: ·, 

. 'fibqptJ.nq lijnlpp pwfiwqntpjwli npnzwqp zwtn I)llihtnt qtummu 
wqfipwppnphU wnw2wlimu t wliqwnwtJ.wpti)l ZilJJWJwljwli nbll1ltgpw· 
tqWjj}JDlli: 

U}t~ntl!WJ}lfi nbwi{UmpfibpJl up~ngnl{, npnUgnui tnbiJ.WllJlti.Wtl hfi 
libjutpnliwJpfi hnUpp fuumtpJntlil! qwpqll\llnpnq wnwfigpfitp' libJmpnlilibpjt 
lJtwfip~Ubp, li]l£n.·qwJpli mpnhtiwu Ujpngbul! qwpotJ.nui 't 
P,fipliwUiwhutwlil{llll, qwpqwtJ.npti)l; wlinliqhwm wpmWJUlllll D!JDZWJUl 
pwliwljmpJwtip tlibpqllw, DPI! L. oqmwqnpbl{nui t fuwqwq fiUiwtnwqlibplt 
hwliwp: · 

. U}t2ntlJwjpu UjWJPJDtlifihpp dwllwliwq WDW2Wfintu b(i 35 tnwppbpfl i. 

250 pqnumutUbp (npnligpg 225 iuuq(mwqlDPtl. bli), upu~fip c)wlip mwppbplt 
. 235 . ·. 
( u, 239 Pu, 233u, 238 U) pwJJlwJttwb up2ntqlibp}l pbqnplibpli bfi, 
Pli~Ujbu OwL. Opwlig wpqwu}qrlihpJ!: fippwli piup6p t tilt2ntlfwJ}lli Wgpp 
bqnpntpjntlif!, Wjlipwfi zwUl b(i qDJWfinul tnpnluiw(i DWI}}mwljmpq li}Dtpbpl! 
(Sfl. 'u): Upwfig up liWU{! P~JJlWJtl.ntli t utWJPJJ11Utlg wfitilt2WUilw hbuul · 
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t{wJpiLJwfi, pntqb wfig, dJmu uwup IIJluwmpnb.U.wfi • UJ.WppbpntpJwfi 

mW1qntpJmfit! lilt gwfilt dwd t, ttulJ. 
86 Rb,89 Sr,IJS Cd,125 Sn,131 J,140 Ba h wn 

n~G.nttnlnPibp' d}l gwli}l op: "llwfi li~l& nwq}udintqllulfibp' 

ssK.r,90 Sr,u)6R~, \lS Sb,m Cs 1& WJtfi. npnGg tUtuwmpnbmun l{wmwp.qmu t 
lihlUlg 11}16.~1& mu'&u(iJwlJ. mwppulipnut: ~wl!lwqwfig qwWpw), t mpnhtlnul 

81 Rb, 93 Zr, 129 J, t3s Cs, 144 Nd, t37 Sm l{wquqwa }umdprf u}ll]muwl{np 

mwpjtfilipjl {!fipwgputd: 
Unw2wgwb nUJ.lllmfimqtlul!ibilJl U1Ut UWut! 13- 1& y- 6wnwqWJJlJl!fihll 

lifi (mJ,137 Cs,'40 Ba 1& WJtfi), UJmuubpf! (
90Sr,135Cs 1& WJtfi) wp~wqnuf 

hu qwli upWJU ~-. tpuli ( 
144 Nd, 147. Sm) a- uwuupquhp: 

D]lllz nwqjlnlintqJ.lullihpp (mpwu, upltnlltunli) ZJUlWJwltwfi 
nhwqgpwJJl dwliwfiw~ fipwfig hptlfiwywfi qwfiqt.{wb"(! ll1 hwug(inui llltutlbtl& 

· lllWJJlJDtup md!Jg ljmzpwgt(Ii.ui t uwfiJlWQnlJfi uwuli!Ulfihpp, npnfi9 
UIWpmuwqnui bfi btwllhmwJpti mlUllWfintqllultibpjl hullnlpnpJDdifihpl! twm\ : 
wUllldtibp: Swpwmtht.ntf, upwfig l!wpLUipuu lUi ZP~WUfWUI@ nunymwqmtu( 
fiJDlpbpntf: 

. tllWJPJDlfi}l zp~wfinul . mb.qw(ig}l 4bi\.UU1Ul~PJwU Ull.UQiltQN. 
wqpJmp t hw.6J'llluwfinui upum6~ n~~JDl&@, npp Wl'lW~ t 
qwijlu, bpp · ZP?WUJ.WUlllui · · qtnUtlllJl · fiJDtpbpll tLl\ll1l\l4bp1l lilt2mqu~ · 

' . hfipwpqtfmll bli IllJUUU}l lpud uamuudilunu}l mps:Uniw4l ~JMU9PDU1 
. wtlW2luguw · fibjUIJUlfiUhlllt -hnUI}p . wqtpigm,ju.a6{! (wqUl)ltlwgliw6 
nhw4g~): Cp~wtqwmlllli qmfit.{Dll g}ni}lwllwfi UlWJlpbp}l u}l2ntl{fih~ 
CW:twilit.m(lihjmpUfi(ibOO, WftW2W9fiJiui bti nwll}m}lqlUDDUIUbp· UplintD(lUlJllU 

(
14c,3H,39 Ar>. 2pntu (24 Na/u1P,n,,.Mn/'S,6'Zn ~& WJtu), bnq1uu 

4~·ea,24N 21 u,... 29 A, Jl s· . ( a, ~ ... 46, cu, l u WJtU), z}llintpjDllifibpnutllwnll: Upwllg 

Ubb dwun mpohilo\d t wpdw\ahtnll ~ - llw.ufilt\allbp. 1& y- ISwnwqwJpfibp: 

· U}l2J1t\aWJJ.Ui UJWJpJiillill WIJtUYfsli wd}lWibp.ll (!UpWQIJillU WllW2WQWb 

pblplpfib{llllmll&lOmpl}dbJillg \{mw04 bli Gbp1iwJwg6md' 
131 J,140Ba 1& 89 Sr, 

· lmll hbutwqw.JDlu 90 Sr ll 137 Cs : 
U6illllit\luab pbtplpfihpJ.l upyllfl tciWWO.' 10 opwqulfi}lg \t}lll~h .2 

mwpbl{ullif!, i!UID y- lSwriwqwypdwli lpuqdnui t dnm 0,7 \Jt1.l' ll 0,3 Ul:"l'.i 
t!IDil p -tSumwqwJpdwu:· 

llmjph•\Jll'i \IIWJPJ•t(fi.flg . ~W2~ IWiilmwlptnl · liJm})bpll·; 
nflllbWOmp ~PJDdi! ~. ~ t JDltWGm·· UIIJIIl!lli chwlbp).1 li 
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oJlhPlt nupuigilntU (50 wuqwu), }l hwzltt.l llpwugnui ubO ~~uw\pnpJrntip . 
qwutln.'l qwpnwmh WUfllDI\ pqnum~J~Iibp}l: · . '; 

Qnp.uuul}l~mqwJ}l6 upuJPJmlifihtl}l dwliwliwll .. u}lupbquwli 
nbwqgf..wJ}ltqwh}lG (liJlllmll wum}ltiw!i ~bplintpJWU UfWJUW~6bpntd phph 
wwppbplr' llhJmbp}lntd}l 1& mp}lm}lntd}l u}12ntl{ubp}l li}lw6nttnu1}lg 
umUl£UlUntU t umwqht builip d}liJJllq· hhl}mui) QllJWUDtU t ClbJmpnfifihp}l 
p(it..!bfiupq hnup, npJ! wnw2wgumu t db~ pwliwqm.pJWUp wijm}ll{wgdwll 
UJm?bP (UJ.wwownwb IlWJllmwl{m}ltlmpJndi), dwuliwl{npwtqbu' 
wppl.ll}:uut)p, ptp}ll!muip, wbfuwb'}lfi-14: 

U}lrntllWJ}lU UWPJ?hpf!, npn(ip hJldlil{uib hfi' DhrtPntu-u}lfipbq··DhlUlDLU 
2311 . 239 

u4qpmli12lt tlJlw, qhqmmnntd bfi lP2WUJWUliDl up2wl!WJill! U h Pu 
nwll!mw4mlt4 pbqnpfibpntl, }lfi!U{hu fiwL. mpltm}undn~ 1& nWlllmW,bJuwbuntt: 
t.Jbq uhqwumfi Up~ntl{Wj}lfi UJWjpjntfipg qilJWlintU t. ! 7,4 Q~ 
nUllllmw!'t[uwc)}lfi-14, np{! pwfiw\4WUJhU hwUWUJ.WUlntutuwunuS t UntJfi 
pqnumll!P qD.JWQUWUJ! 1 · UlWpt{w nupwgpntd upGntnpmmd m~h~b~wqwfi 
nwmuqwn:.uhp}l wqqhgmpJwG fihJlPil: . . \ 

Op)luwtf llllfi~u . 1959 p. mwppbp bpqpuhpmu qw\llWittfwb' 
2hJlliWII!l2nt\jWJJlU UJ.WJJljDtfifibppg hp\ulwqfupnu Ulwhhumwttnptlbt t UUID 
560 4q C-14: 

Sbitwlip}l lJbrtuinmntlif! l{w}ul{wb t II}l2ntltwJ}lfi UJ.WJPJDtfi}l pfuitJp}lg 
(\lbpqbmfiJW, oqwJ.llfi 1& wnfi), liJ12ntQWJ}l£i UWPJ2P mpwdw~wl}l}lg, 
upCmtDJllllWJpli UIWJUWfifihp}lg (l?wum Wpl.UqntpjntU, Junllwqmpjntfi, 
mbr]nuliihp, 2hplintpJWU pwzlumu uum pwp4pntpJWU),, wzluwpbwqpwqwO 
qmnmg, !WJUlll}lJntfi}lg 1& WJtli: . \ 

1.l.bpqhmfiJw UlWJPJntuuhp}l . dwdwliwq Sfl.'U wfiup~w.114bu 
l{hqmnumtll bfi UlWJJlJDlli}l lP2W6(! 1& dhp~wqw mwpwbp(!, npjl &ijltujiu.t 
wfight t nwq]mwqtnpt.{ wliUI@: · · · · 

OqwJ}lfi UJ.WJpJmllllbpll dwuwllwq Sfl.'U tntilpwc)tfnui bfi zwm \ito ; 
UlW[lW~l}lJWU tfpW 1& mhiJ.uiJJW qbqmnuuitd wnwli4UW\IIb~ W lJlwud: . 
UwqWjU upfintnpmwjpfi utlutntufibpp dwdwfiwl{ SO.'lr wuum WJil UJ.whpu 
wQgfihtnll 4WJUlll t nutbqwgOht ~Ju ~wu WJO lJ12W<i}llJbJtummtlwbntpJUtfitt: 

Ult2ltfi h $1pp UJ.WJPJillfitibJll! (ll)l pwfilt \Jlltnumllfi Ulpwmptt-G 
hwtlwpctbg) _ hltufi·~11!w6.Iltd ·lltutuuunnui bG libJ1PCintnpmp ( 18 · qu 
Pt.Up6JUlt}lJWU \{pw): lvtQnp \liWJPJDWiibpn (dlt pwu)l UbqmumQfi) 
41utumuunu bu h)ldfiwqwlintli umpw~hpwfi (\l]llill& 80 1111 pW]l6pntpJUl6 
'iPw): OqwJ}lfi bnuwupfibp)l uit~ngn•t Sfl.u J!Wpu.uwlr bll wigfibt.zwm dbO 
Ulwpwbntpjmu(ibp, llwmwpht d}l r pwfi)l .. lQUllllJUl bpl{pwqfill)l 211lft2f! u 
~bqummbt nWI}}mw1illl}ltf6Jntpbpnq bplutwqlill)l gw!i~wgw~ ~hmn: · . 
. fi.uuym.w~mJll{ \Dbi)IJluObp}l hw6wfuwllwlbnpJill6@ lfwMwO .· · ~ 

. UlWJlllW du:uwfiwl{}lg, mbl)wliJl}l tWJiimppnO)Ig~ 6w wauu&bf. zwua .t ~~ 
h.Jmu}luwJ}Ui '-!ltuwqfilpu.\1: · fkwllmwltm}ltl Utbqm&lO~ . puululbp 

' ., ·, . .. · .. i. 
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tupwqnt~JntliJ! UIWJtiiufiwqnpt{wo t uplintnptnwJpfi whil_ntulihp..nt{' mwpqw · 
{!fipwgpmu wfiophp h oJwli mbupnt{: 

S~\, ltWJUlll bli qtnlitlbt - libJ111fintnptnnui 2-3 wu}m, 
umpwwnu:J.>hpwjntli' 3-9 wwpp: '1-pw hbtnL.wlipnq oqwjpli UJWJ~Jmlifibpp 
<twuwfiwq bnqp t~.Pw hli J!lil{fimli hplifiwqwlimu hpqwpwqbg ~\,, pwlip np 
ljw¢wqhg pqntnnU~fibpJ! . pWJPWJqmli hli qtnfitlhtntl qbnl.tu 
uwp.wmnu~bpWJntli: 

flpn2 hbmwqmnm~JmGfibp.p mtlJwtlihpp hwtiwowJfi tipfi~h 1959 :p. 
Up~mtqwjpli lftnpowpqmufihppg wupmw wzfuwphntti qDJWQWO Sfi. \, 

pwuwqJ! qwqtimu tp 90-100 t1'1-lp, nppg 10 tJ"t..p qwqunui t 90 Sr, 18 U4~-
137 Cs t.0,5 Ul-Ip- 239pu: 

'-i-jlwtiwqwfifihpJ! WJti qwpojlppli bfi, np 
90 Sr h 

137 Cs Untn 40% 
!hwtiwUJ.wmwutuwfiwpwp 4 L 7 U4p) ~wl}ltlht t tnhil_wqwli tnhJtnuifibpp 

90 
dLmt tlmpawpqtiwli mhil_wUpmu L fimJlipwUU tt qtnPWL dLmt: Sr L 
137 Cs (2 u 4 Ul-Ip) 20 % tifiwgbt t umpwumu~hpWJP wtipwpmti, npp tibo 
UWUJ! (9110)' hjmupuwjpli qpuwqfiqmli: 

lip.qJntfiwphpwqwfi WJt pfiwqw\{wnUhpnui WtnnUWJpU tUbpqlrwJlt 
tWJfi oqmwqnpO"Uwu hhtnhmfipnt{ wnw2wgwc'r nwrltmwl{mp\{ ~wlftnUlihpJ! 
fibpl{WJWQfinlli hfi UIDtnbligpwt, puq wnwliapli qbuwbpnui tt, 
uwhtiwfiw\flwl{ tnbp}lumppwfihpnui, nbwt qnpbnli wpwwppti up2w\lWJPP 
ltbltmnmuwfi hwliwp: . 

\,bpl{wJmliu tiwpqf! wnfi~\{nui t uwu awnwqwJpliwU wphbutnwl{wu 
WJU!Jntpfihpp hbtn, npnfip ltwllltl.wo ~hli wpmw11P.Ii lip2W\lWJpp 
nwqpnwqtn}l\{qhJtumtn\{Wblll~jWG hbtn, qpwlip bli' nblitnqhliJWU UWpllhPJ!, 
tnwppwqntJli uwulipqlibpp wpwqwgmgp~Gbp'(!, nwlllmwl{mp\{ pqnumllllihpp 
tltwq wqpJmplihpfl, npnfip oqmwqnpm[mli bli pd"qwqpumtpjwli, 
WIUl.JmliwphpntpJWO . u qpmwhhmwqmnwqw(i wlfuwmwliplibpp 
pUwqw\{wnnui: 

~bmuwpwp, nwqpnawnwqwjpp~libpp hhm wztuwtnb@u, 
wtihpwd"b2Ul t oqmwqnpobt U(W2lD\liWWUpJwli PDLDP UP2DQfibpJ! h 
WUIWhn\{llt wfihwmwl{wli h 2P2W\11Wtnp wfiqmwfiqntpJDlfiJ!: 

fi.uullmwqtnpq lijntpbpp mbJtw\flnludwfi n(iqhwfintp 
oppliw!i.utlmtpjndUibPt! qbfiuntnpUlDld: U}i2ntltwJpfi mpnhmlipg 
WDW2WQWO D\llllllDWl{tnpt{ lijntpbpJ! pfil!!int{llltjfi J!fiqfibtn\{ gw<) («~Dp» 
tnhrtntlilibp) qwu w\{b@ hwllwfu uplintnptnWjpfi tnhil_ntlilihpp hbm («JlWQ» 
Lnill}mulihp), pfi1_Uj~u fit; nwqpnwqmp\{ pWlfmlilihpJ! UbpW!tm[ntli hli 
qh!iuntnpmp PWllWilPP~ till.!;..~hpp tib2 · wppmnpq (bnq, ymp) h ppnmpq 
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(pntjuhp, qbfiqwuwl{w!intpjntli) u uwuliwlJ.gmU hfi Ujntpbpll 
4bfiuwpwl1wqwfi 2P2Wllltnntjtnp lib2: 

n.wqlmwqmlnt liJntphpJ! qwJlllll. bfi ~!iqfibt tiwpqm opqwfipqu 
pnLUwqwfi L lJ.bfiqwliwqwfi Ow.qnui mlihgllil. ulillqwtipbppfihpjl ti!12ngm.t: 

S[lnhliwfi oqqpfiwlJ.wfi 2P2WlintU nUilllmwlJ.tnp\{ lijmpbp]lg wnw\{bt 
ubo t{tnwUq hfi fih(lqWJWQfintU JllilP pqDtnn\llfihpJ!, npn\{hbtnu fipwfip 
wfiUp£Wtqhu, uho tnnqnun\{ qmpu bfi qwt.Pu h lulihli pwpdp 

9os J37c . lJ.bliuwwLtmp\{mpjntli, nppg hbUlll r u s , zlinph]lll lipwlig 
(iwnwqwjpliwfi hwpwpbpwlJ.wfi pW(l&p tfihpq}lwjp, qpuwtnpnhtiw(i 
UIWppbpntpjwli hpqwpwm.Lntpjwli h lijntphpp qhfiuwpwfiwqwti 

-~t,JJUilDlltJtn fibpumo\lbtnt pwgwnpq J.!liqmfiwqmpJwfi ( 1mq -+ pntJubp -+ · 
qb!iqwfi}lfihp -+ t.iwpq), pfi~tqhu fiwu bpqwpwtnh UIWhtqwfit{btm Uwprpn L. 

qhliqwfipfihpp opqwlipqtimu: 
90 Sr h · 

137 Cs qbp}l lip<znglnt ·nfiqfihtn\l 
opqwfipqu qwUJ\{nui hli tiwtuwttblibfitnfibp]l hbtn, 
hwUwtqwmwu]uw!iwpw[l· Ca u K, npnli£! hwfiqpuwlinui b!i fipwfig 
UltnWqWli tlmJ:uWJlll.]ltlihpf!: . 

fltunuifiwuppnl~Jntfifihpp up2ngn\{ \liW[lq\{bt . t 90 Sr u 137 Cs 
mhqwlftnJ:wnpJntfi!ibpp oppliw~w.pntpjmlifihpJ! qbliuntnpumtu up opJhqm}lg 
UJntupli i:iawa bfi hwliwU~wmwuJ:uwfi.npbfi Ca l.t K: UJu hwfiqwuwlipJ! mfi~ 
ubb qnpouwqwu filwfiwl{mpJnt!i nWiltmppupwqwfi tfmpawplilimpJmfilibp}l 
hwuwp: Oppfiwq, wtqwgmgqw<) t, np qbUuntnpmp nwqlmlintqtlullibJUlt.J. 

ltlut.mnmqwo opJbqtnfibpntu 
90 Sr wnw\lhtwqntJfi tuumtpJmU{! 

hwJmfiwpbp\{mu t WJU · opqwlilibpnui (upbppfihpntu), upnUp 

~q}mtnqpw\llbU 'hW}UllUtn b!i Ca (nuluthp, al{ll qnblli}, put{ 137cs ­
wnw\{btwqDtJfi }umntpJmlin WJii opqwfilibpnui, npnfig hwpntum bfi K 
(oppawq, uqwlilibp): 



<l-J.mtu 4. P.fi"UUB"Unl1. tiun.uq.ua.co-uuo 
4:b"UUUlllrVU4U'U U£l'l-bBlll'to-5lll' "UC 

f'lnliwgfim:t. oumwqwn~uwli wqqbgntpJwli Uhfuwu}lqul! pwgwmpbtnt 
bwuwp wniu2wpqt.f.wb" .IJ.wpcr}l,pubpltg wnwqbf. I!W}ulfibtll b6 l{wpl{wc}(i' 

· ttbplqbli nUlilltmlJ:W.wgt{Dl.-fim:pJwli pwp4p !)nti(l · uwul:16 \,. 
Infmliwqbfiuwpwtiwl{wU lpl(igblqg(lwti, npnlig mwtlJu bli wnwqbt Q}tzua 
U(Wml{bpwgnui qb(iqwfi}l o~·.qwli}lqli}l l{pw ownwqwjpdwli wliu}12w4wli 
liwfuuwqwli fibpqnpanrpJwli \{bpwpbpJWt. np[! hbtnwq.wJDtU Dldbqwlinul t 
ubJillllibpqwmwqwu 1... hntUnJlWL nbwqg}uWibpntl: . · 

nwliW!DUi t qtnbt Wjli U}lt.np[!, np fmliwgfimt OWDWqtUj}lDlli'(! ltliluthu 
k wpmwpJtli u}l~wqwjpp UJDtu qnpanlilibpJ! hwlillltuwfintU btl 

I qbliuwpwtiwl{wli Opjbl{wlibpp uzmwqwli qpqnlttlibp[!: Opqwli}lqu}l 
ubwqg):nnli fmliwglinq OWDWQWjplibp}l liqWtnUWUp, ltlitUf.bU t.. WJl 

-qpqnfi~libp}l · litpumuwlip, h_tuiuwqwlintu lllipwpqt.{mu t I!lillhWiintp 
qbliuwpwliwqwli op}1liw!w4unpJIU.(ilibpp la llwfuqwc} t qpqn}lw Ip1QWJ}lg: 
'fiwnwqwJpuwu WqllbgntpJmti}lg o114w6pqUm.u tbli wnui~wlinnS · 
uqqpntli12npbli linp p}lu}1wqw6 tijnugmpJDl66bp: \.f.bpwqpbf. }lnliwgOmt 
IUunwqwJpUwli wq_qbgmpJwfiQ · l{bliqwti}l opjbquilibp}l tiPtU 
wawlidWuhu.amntq hwmlpnpJDt.IUibp wfihluUi t: Opqwfiliqup 
h.JnWl{wb\llibp}l qnquJtg luwfit~Jwi t Um.J6p1Wi labpqllw, Dppwu t.. wn 
qnpbnliullpJt wqqhgmpJw6 duuiwaw~ op.lt(iwlf pwpa{l wllmlulmpJmu . 
m(il;gnq p}iu}lwqwfi, qbuul.UplWiWlpBU t.. wn ~wliqwpbp qnpcmli6bp}l: · 

41i6Jlw(ijl opJbquUibp}l - t.lltw }mfiwgfimt 6nmuupujpliwu 
~WQwU wql}bgmpJWfi UbJ.uruulMtlinuf Uf.Wjliudiwqwfiapb(i ltw.{lblll . 
t Q(kiqbht hhullqwl Y1mtlqlJ!. 

w) wnw2£iWJftli -1lftq}l~Iwttwu bpLmJP(ibp' qb6uwpwuwqwu opJbqmft 
. -\lllDDUlibpJ! k linthlfmtfibpf! tn_wG.nui bU 6wuwqwunhuti t6bpqpw. np}l 
bhtnkwlipnt.{ lipw(ip ~wpnq ba ~ J:uUiwQtibt.ltwU lDW{lpWpwdtu,W{bt; 

. p) · ownw.qwJpw·plldlnutpui llplgbu(ibp' qpw(ig . duuiwUwq 
WDw~wmi hli wqwm 11Willlllwtlibp (H, OH t.. mjld), nJUUilz ~ui bQ 
opqwliUJqu.r6 ~ . wJiO[IClWuwlpnO liJID.Pbptl .1lbm oputulwgUwQ 4 

· i(bpwqwG'\f)W.Uii nhwl{g}lw6bp}l6ltml; . 

I - «l) qb6uwpw6Wilw6 nbm~&gpwdhp' U{WJihuaWI{n{Ulul bu opqwO.Iib~ 
la bwuwqwpqbp}l ~dl4gltw6bp}l t.. l{Willll4J\IUJbRll. }161lilbu owlt 
\llllpDqyw~wa opqw6lu~Ull nbwllQI!wGbpll tlm~JIIl(iiboo: ll tibp2Jl 
UI,IIUIJa bQ U{Uijdw(i~ wlu'IDWpiiiAlwlfua6 UUUlthul;l 

:!"''"rhwUllpnpjntliG t.. qwpqwgtiwfililibaWlllq"-1!: 

~ . . 1iumwqwJpwhwpnumhpp. Wfwawbam.pJDtU111:at tnWppbpnul b(l 
J~~JJhlw(i w(Uijl~wqluti wqllbgmpJIU.fi@ opqwli[JqU}l P!lt!6bp}l. 
~JID9~1ibpta t.. lu.wfwqwpqbpp l{pw. ll61111bu OwL dll!finP'l111ftalDlwc) 

.: ~PJDUll! liJWpqwJ)O 4 GbpqWIDUll{wQ bwdwlpllpqbp:It lijl!J19111(~ 
~ ~- t.. ta)l4; UwllwBl. Jldllwp t bwmmq •umuG4fiw98.~ 



pnfiwgfinrj_ ownwqwnniwfi wfiu}l2wl!wfi h tip2finJ111Wtf.np~w<} 
wqqbgntpJmfifihpf! opqwfi}lqo}l tf.pw: 

lTJWJlllWJ}lU hwuw~wpq}l I uwufiwlJgntpjntUf! pnfiwgfin:q 
. 6wnwqWjp'OWU u}l~UnJUlWqnptf.wb : wqqtgntpjWU Uj.flllgbufibpntU lWtf. 

gmgwqpqwO" t up zwpp qrtuiuwlJwliubp}l wl}uwumtpJntUubpntu 
(10-wpJuwfimJ., l}ltf.w6ntf., lbpbJW.IiutW h ntp}lzli): . · S!}lu}lwqwu 
(wliqqwJfiwgmo) L. tl}lpwpnutwl.jl.llfi (hwmmo) u}l2nglibpm( wnw2wgpw0" 
lijwpqwqbp<}nuintl lllwpqwpwlitf.bt t 6wnwqwn~uwu nb.'ptbiJUWJ}lfi 
wqqbgmpJDtUJ!.hJmuqwbpfibp}l ufimguwii tf.pw: 5w<}p Iplqwlibp}l qtuwmu 
mmw t ntfibfintti IJbliuwppu}lwljwfi uumgbu!ibp}l mdbqwgmu, pulj pwp&p 
qnqwlitpp qbuwmu (500 fl. h wtf.blll) wnw9wumo bfi uumgn:qwljwu tunpf! 
tuwuqwpnulfi.hp L. fungbp: 

tiwnwqwjpwhwptf.wO" opqwU}lqup hjntuqwb}lfibpmu h 
bwuwl.jwpqhpntu l.Jwmwptlnrt pntnp qmtlJ.ntuntpJmfifihpntti hwjmfiwpbptlw<} 
t UJWJUlWj}lfi hwuwlfwpq}l U}l2finJll}Wqnptf.wO" uwuuwlJgntpjntU{!: Ujl}. 
uwuuwljgntpjWU ub}uwfi}lqufihp}lg ublJil' t nb.'ptbl}UWJ}lfi nbwlfgpwfi, np}l 
dwuw!iwlt J!liqqpqqnui bfi UJWJUlWJ}lU hwuwl.jwpq}l qbqbmwm}lq pwd}l!if!, 
gwugwliuwli q.DJWQntpjntU{!, hfiwpwY,np t, !iwL. qlluntqhl}}l ljhJthl! l.t 
bfipwl!hl}hf!: 

tiwnwqwjpuw!i u}l2lillJU1WqnpqwO" wql}.bgmpJwfi bplJpnpq mq}lfi qw 
fibpqwmwl.jwfi bwuwljwpq.li t: U]l zwru1 bliJlPfiwljfibp (hpu!iwlJwfimu 
wpmwuwhUwfijwfi) 6wnwqwJpwhwpntuJ! . hwuwpnui bfi umpbu­
nbwl.jg}lwJ}l ol.tbp}lg utlm: Uju bqpwlfwgntpjntUJ! h}louwtf.npntu bfi fipwfim}, 
np 6wnwqwn,.uwu wql}bgmpJwfi uqqpliwl.jwu zp~wumu wnw2wunui t 
llwl!bpltlfwulibpp llbJil!p qbphJntpwqwmntpJntU, mpgwqbrt&fl h t}lwJO'w}up 
qmppwgmu, wu~nUihfipwJ}l qwpqwgmu: lTwl!bp):ll{wufihpt! hbnwgl(wO' 
~bllqwfip!ibp):l tinm 6wnwqwwnnif! uowu · tlmtlmfumpJmuubp w 
WDW2WQfinui (Q.np):lqnfiumtf.): UWDWQWJj}UWU ' U}l2finpqwtf.npl(w<} 
wqqbgmpJwu nbwqgpwuhpmu uwuuwlJgntu . b!i fiwL. umnpJ:lli uwl.jmqwm, 
qwhw!iwqbJiol! l1 mp}lz ubpqwmJ:ll qhllohpf!: ', 

tiwnwquiJpOmfi . liJ:l2finPilw1fnp1{Uib · · wqqhgm.pJntfil! hmunpw1 \ 
6wuwUJwphml IJwmwptlntti t pm.fiUll{np lijntpbp):l dJ12ngnq, npnup · 
wnw£wfimu bfi opqwuJ:lqtintu 6wnwqwJpwJJ:l6 h}lqwChpupJWG dwuwfiwlJ: 
Cum lfl.£1-.Q.nppqnfimnqp <<nWqlmpmj6bp>> . (OWDWC}WJJIWJJ:lu pntjlibp, 
pntlitu\{np . UJntpbp) · hwuqwgnr9JDl«it! 6bpwnmd t wpJWU, wtl.z):l, 
hJmuqwbpwJJ:lli hbflntq}l h WJl UPi'Wtf.wJphpp IJbGuwpwfiwlJwu 
hwmqmpJntuubpp npwlJwqwu l& pus6ua\Jw~wu tlmtlm}untpJmufibJll!, npnup 
c;,wpqwunui b.fi nwnwqwjp6bp}l CibpqapblpjWUp, qwu WDW2WQUDU1 J:i(i 

wJuUlWJ!\UUW\JW(i 1fmtlmlumPJIIl~ ltwu UwUUll§wgfintu OWOWQWJPWJ}l.U 
wtumwhwpntufibplt f!UpWQ&lf!: fiwDW<PJpt.UJ}lfi h}l4wfiqmpJwfi npnz 
ljlntthpp J!llpwgpnui pmuwl{np UJDtpbpp bu qbpwO"qmu lifl.2fiiJ.PilWI1Jmpbp£!, 
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hnr.1nuuhpi!, ~ltputumlihpf!, GJmpwL!'mtuwuwqmpJtufi WIUtwutJptihtl~ h 
pwJl]W.;t{wC' _ ~lJntmiw~pfibp!! = ... Oppumq, 6wnwqwnmuipg tupJwu lib£ 
pwpnpulfimu c wgbmpllU-'ltllc:p liwl!wJ111lllq[!, npg qpqmno . t 1f'lufun;ur. 
qh(hnpr.u{!. u~hn]l t mubfinui .Pu}unui, uwqbp}lqwl10hp):l bnpunfifiupp 
qhpUipmwp:t.ntug p!~Ip6pwgU."ltti t ~lt•linqbG!l putuml.Ii! uwpil}l 
hJmu~wfrP-r:til: P9J:l2lihp}l gta!l.nuuwql.lmJP. CiummqwJfHH.Uf! !JJf!qbtwl.Jmu t 

. q.l;;iT-~ upuptqg qnpp.qnu~ {timq\J.fi) u Wjtii: 
f ;liJttJuJb' tntiJWtfibpjlg wl}uhWJUl t, np 

tip£fiUPJ1illtl,npqmb' WqqhgUtJ1jllt£it_1 ntfip Uilb 
nwnwqwJJ:HllJjlfi wtumwhw1mu!llhpp hjluuwlJ.Ulfi 
qwpqwgum!l t>uuiwp: 

ntUawqwjpUwu 
· Cizw!iwi.JmpJntG 

u pUI!PI11Hi t }1}1 

OpqlliGllq.tftJ. 4.lllll 6tu6ummqwwuul(i tufiliJ12m4wu l.t 
Ufl.2Unp1}Wl{np4tw~ . Wq!'!,hgnti;)jntli6tptt ut.tuui!ipqo(ibpll . 1JlWpqwpwfinui!! 
pritJt t mwtJm wnwtlht rJli>bphfiglfwO' oqmwqnpaht WJU libp111}1ib;t(!, npnug 
U}l£ngnl{ qwphth t mt.tqwglihl ljwu pnqwgfiht 6wnwqUIJ)ltuJpfi 
~fiwu\j_w(.rpll WJU 4,wt1 UlJU l~pngbuf! : l.Jutdi uilmtgmug ntliJl l}wpLnp 
!izwuwl)mpjmu l{tuqwf!l1UhJlll pmiJwu hun~wp: · · 

P.nliwgunq tiumwqwu;uwfi wql}bgmpJntlif! p~l12tl llJlw: 
nmumuCiwullJilllpjntGlihjljl gmjg bil un(tq_, np OIHjWupqup P'i!ll9fihr•u., 
fintJfipui.J limJ!i hjntu4iubpp P2P2Libp!l, }ililU}bu uwlt fimJu P22P pwtlWilPPl 
owubpJ:l 6t.um.uqwJpuwu Gqwmthuup mfihti wwpphp qqwJmfimpJmfi: 'J:..w 
~WUI~WO" t fipwfig qwpqwguwfi ZP2wlip, mwpllpp h !pmfiqgpnfiwt tlJ:l6wqp 
bbm: tiwnwqwnmui[l wqqbp,nl P2P.2libp.p qpw 1000 fl. gwbp qnqwfibpnq 
wliull~WU!hu lP wnw2wgGnui 6L.wpwuwijwli tllntim}untpJntfifibp, 
bWUWOWJU qnqwj):l upwlip hwjmuwphpqmu b(i 6wnwqwjpntupg 2-3 ' op 
wug: SpumunwqliwJmu utbJUl t mfihfinui' w) uw<}ntgl.lltmpJmU tlmtlmluilpl~ 

-tlml!P qnqwfibpJ.ltlbll!l1mli WJU p~limu t, pu.tpllp}l qbuwnur pwpllpwti.ntu\t; 
p) g}lumUJtWQUi11J}l !J.wl.JmntJlqwgnui; bphntJ:P[! U!Wpqnpbu bpLnui t wpjwli 
P2lt'2lihpp umn, tiw~\ipp nuqpwbntO"}l, UfWpbufuJuhu.Jflli opqwuubpp (uwJU} 

·\a WJt6); q) P2P2fihpp pwqwfip}l pwtllwligbtlmtpJmllri ttbqmpnllunubpll ~· · 
_: yJlll 0JtWUlUWUp UbO'WWl\U t, hWUll.JWUihu' l{WtluUU}l l.t fiwmp}mui)l: \Juwli 

. :. ~tpjntfilibp(! tn\J.~png!lm!ibpp Wnn QWJUlll hfi UlnW9WQUbt bbtinlflq; · 
· ;,Jl)' : P~pw.linui t 6wnwqwjpwphl{ntdp, npu, 'J!UUl bpt&n•Jp)l(i, ' 

;\q1iljliw6wt{npqw<} t UUWqUWJ}J UUj}unWqntglibflll pfiwqp~nJtinl{ l.t WJl · 
~tpJmfiutlp: · , . . ·. · · 
. 1iumWQWJ:fUWU filjwm\luidp . wnwtfbt pwpt\p qQWJDtUDlpJmfiB . 
DW\ilml{ t P2P2P UJ:l2m1UJii: tiwntnqWJPqwb n}l~Ohjmui 6\lwm\lmtl · t . 
Gfl2ntldt nm~nui, ltbbwgnut. c\ldu\lUI&Umu: ~WJ\DCi\(Dui hli bul{w \Ill?DtlaCibp. 

. bJnuJW .· wumqbp, utunnqll dw4w6wll bJI..L., pwn~l{wJpi - ~ 
QhpbwlD1{wbwl{npt!wb P2P2fibp. lib1pltollq . ·. bpldltjf(ibp' ~ •. 

. hwcttl~ .1& . lf}l!mlJJI tlnllm: AJfiwSJGmt · 4twnaqw~ · JawJUII\ ~~ :~,, 
- • . . ' ' .', . , I. ' :, _ '-~,.' .\. \ ' ~~ ·: , 

I ; ·· .o ,.,.: 



wnw2wgfibt C}.v.lU-p · llntbltnttl1 J2WJJ2WJDtU, J2Jllltlnunullbpp .tumnnpnui: 
l.Jlundlutiwfiwq awnwqwJpl.J.w~ P2Mmu .tuwfiqwpl.J.nui b(i llpw 
:pmllqgflwllbPl!. upumJ2nfiqp}muiUbrmtu f12llnui t tllbpqbmflt{ 
t}m..tuwllwt{ntpjntfil! L. ufiq61.J.nui bll lljntpw$nfuwfiwt{mpJWfi WJL t{!Ul.Ubp)!: 
Unwl.J.bt qqwJmfi bfi 6wnwqwJpliwll Gt{wmuwup WJfi hJmul.J.w~fibpJ!, 
npnfignui qwmlllptlmu t finp P2~~ubpp plimbfiupt.{ qnJwgmu: 

'tiwnwqwJpnuin wqqnui t P22WJPii g)lljtll pntnp tlmttbpp t{p.w: 
· QuwJwO' . upwfi, np P2P2P nwqlmqqwJmfimpJntlil! u}lumq}l mwppbp 

tlmttbpntu mwpph11 t, UWt{WJU WDW2W91U\ PDlDP $n$n}untpjntllfibpf! 
tuwuqwrmui t(i upw linpliwt \jbfiuwqnpbntubntpjntlin L. WJIIlJDLiipnui P2ll2J! 
qWJlllll t UWhWUWF __ 

Cum :ppwuupwtr~ua qpmfiwqwfillbp}l (~b.pqnfili L. Sp}Ipnili}n, 1903) 
P2P2Ub'[lp qqwJmfimpJntlil! · awnwqwJpliwti liqwmuwup nli\llll 
hwuhuwmwqwfi t P2ll2libp.r.ui 'qwmwpl.J.IU\ pwdwfiuwa unmghu}l 
}lfitnhfiupqmpJwfin L. hwltWJ1wp6 hwubUwmwqwa t !ipwfig Illt~bph!iguwli 
wum}l6wfi(lli: Unwl.J.bt }ungbllt r2~ubppg b(i WpjntUWUUlbqO opqw(ifibpp 
(4wpupp . nuiutwOuu), . &PwJOw}u, wtlzwqbq6bp), ubnwqwfi qbq6bpp, 
uwwtinl}u}l L.. : wq}lptibpp t\l.lllpbtJt, WJU!Wilfi hpuuwqwfimu WJfi 
hJmul.J.wapfibplt P2P2fihpn, npnug mubfi upumq}l ubb l!fiqm(iwlpnpJntfi : 
Uwt{WJU wqbijl mz hwuwwuu{bg {lpl.J.wfuu{, lbpbqll(i'utlP, q.nppqnliuml{ L. 

· mpp.zlibp), np 6wnwqwjpdwu Gl!wuuiwtip nutbq qqwJmfimpJmfi mllbfi L. 
pwp6p ~bpbtl9\lwb' ~lfllu\{llll UJlUPJlWJpU P!P2fibpl!t pfi~tqbLL liwL. wpjwli 
~\dlul\Dll l}ut~ngpwubpn; . 

P2fl21ihpp u}lumqll }uwliqwpntulibp}l lllW\Downfi~ 4WJWUmti bll 
hpufiwqwunui upwfimti, np PWJPWJ!lntU bli tilnnnql! fupwfinq fijntpbpf!, 
tuwtuml.J.nui t P2ll26.llp}l :pwqwup}l pw1Pwfigbt}lntpJntU{!, qmwwql.J.nui bfi 
fiJntpbp, npnup wpqbtwqnui . bG P2Jl2P 4}lunuiJ!, ouzl.J.nui t 
am~tbflllwppnt(ibpp u[lphql!, tlfiwu\{nui hfi ppntinuntiubp(!: 

.P21t21t hbul.ownwqwJpw.J}lti 1.1\uh(! IIWJUU\ t 1.11bJijt mfibfiwt L. 
}10mbp~qwJlt2P2uiCinttf L. \[bpwputwqpuwO quut llpi.IUlqp Zll!Wilnui: · 

tdiWpu(ilditipll ol.UI}}mqqw jmimp.JDWn: t.ltUit}.w(ijllibpll hwqwqqnuit! 
pw&Pwfi91lll 6wnwqwJpUwU filtwmuwlip tupu1.11 pwql.iwqwu t L. npnz\{mti t 

· oumwqwn~dwfi · · UlwpwlibUlllhpnl{, pli~U4bu fiwL. oJlqwfi.pqup 
wnw(i6fiwhwmlpllpJndilibpn\{: liJI} UJW.tn6umru{ mwf1J!bp mbuwqJl 
qbfii}Wupfibpp Ullw, pfi!lllbu liwL. fintJG mbuwtlP, · uwlpuJfi tnwppbp 
wlihwmfibpJl tlnw wwppbp t nw.qlmqqwJmfint:pJmfi(!: Uw lfwtwlwb' t 
qbfiqwG.m m.wp}lp}lg, ubnpg, qppntpJmfipg L. wn qnpbnuubppg: 

4bfiqwfipfi.bpp nwqlmqqwJmllm:pJnLUl! wputwhw.Jmbtm hwtiwp t{wu 
tibbntpJmlilibp ~oo L. ur\.toooo (tPl. l.iwhwgm qnqw): Upw(ip 
awnwqwJptiwu . fillwqwqntJO qnqwfilipd bli, · ntuiall wnw2wg{iuul bli 
qbW}w!ilUihpll wQtpmi · 30 op:l{w l!fiP\U9Jllllli bwUW\llWUlWutuwliwpwp · 500/o 
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L. 100 %: Swppbp mbuwlJill!bfiqwupfibpp unuppbp nlUJllulqqwJntfimpJwfi 
UliJlDumfibp(! qhnL.u pwgwmpbtJt !t: U}lli!'L.llu\1 !\tw tlwPtlw~, noo I!P! ph 

~I.D qpwgwtnpp . WJI} !pb(inUb(i(!: fllwpq t UpWjli, np ~ , lfwpfiwuntfi 
~uW}wfipfibpJ! L. UWJUID p mwppbpmpJDtG pll!Dtfi6bp~~ ~lffihpfl, 
bp\jqbG.gwilfibp}l6umwqwJptiw!i <iqwwuwup w\{bl\lPP! b<i qqw,puli. 

Swppbp nWI}}ulqqwJmUntpJDtfi mlibfi liwL. fimJii opqwli}lqtilt 
mwppbp opqwfilibJIB, fintJii opqwlip P2lt2fibpf!, lipwlig \{bpui~w!iqlitiwO 

fu}ntfiwqmpJilWI! 6wnusqw.wwhwpnuifibppg hbum: \ . . 
I! ~JmuttwOVfibplt DlUJllmqqwJntfintpJntfil! ptinpnzl{mu '1t . upwfig 
!Jlntfi\jg}mfiWL l}hliuwppupwt{wfi L. oL.wpwfitill.fwli hwwl}w!iJ:tz!ibpn\{: 
Opqwfifibpf! hwuwtlwjli :pm!iqgpnfiwt·llbriuwp}lu};lwt{wfi hwwt{w!ipzfihplt, 
npnfip qwu}unpnzmu bfi hJmul{wc)p}l · lttwfiuwfi gmgwultzl!t J!UUl 
nwJlltnqqwjDlfintpJWU wum)16wfiJ:l t{wpbtll t pwzlubl hbmL.JWL 6qwq1111 
hW2DJUlWqwfintpjwUp· qtlunllllutP tibc) ltJluwq6qbp, Dtqbq}lQJli}lltfi, 'lllllbJl.Pq, 
uumppfi uwqntllb.Jl, uwt{bppqwulibp, wunpoP,P, mpgwqhq.d,. wtllwhwuc:mJg, 
DllfinUlhtl, umwtinpuWil.PpwJpfi nll\ll, UWJlil, -'llwJOw}u, pnpbp, bpP.~wufibp, 
uppUl, uqwfi(ibp, uwzll L. nultr-whyuuqwc)p: • i 

~wuwowJli htnntiwnwQWJpWJpU 6L.wpwuwqwu hunnqwu}lzUlilllt 
qm$n}unlpJmlifibppli opqwfiubpf! pwdwfimu ta bpbp tuup}l' ! • 

1.6uinwqwJpliwfi uqwtnliwUp umwl.J.bt qqwJDtfi opqwlilibpu tali 
wqzwJpfi hwliqntJQUhp{!, umw\lnpuwi\.llpWJJ:lli D\llnt wqzwj[lU ~nl.ll\lntlfibpn, 
qwpu}lp quqpw~mb'J!, DLJlgwqbJt61!, \flwJffi.utul!. u~wqwfi qbq6bp~ 
p.'fwpt{wa opqwfifib}mtu 6l.&wpwfiwqwli tlmtlmJuntpJmalibpfi wnw2w6nui 
b(i 6wnwqwjpliwli hwilhllwmwpw.p gw~ • 25 fl.l}llqWJP lJ.lWJUWfifibpnt~; , 

2.6wmuqwjpuwli · fit{wmuwup lw\flwqnp qqwJnt!i opqwulibpfi .\ b6 

UWl41!. Wi}?bpJ!; '\ 
3.fmliwgli111l 6wnwqwJpuwli wql}bgntpJwfi 61twmuwup 

qlluwllluuCiwq opqwlililijlfi bfi' uwJlllJ!, pnpbfll!, bppt{wulibp(!, uUJ.bqp, 
Uppult!, nuqpbp~ 2lhlll!• lijWJUlWPbtbpJ! L. WJlU; WJU hjlltUtlwbplibpn\11 
·liwfv.Jiwqwfi 6L.wpwfiwt{wfi tlm$tfuntpJmliubpJ! · wnw2wunui bO 
&uDWqwJpuwa 100 n- L. wtlb\J.l qn.qwJP. l)buwnui: \ · 
. . . -'hufip np opq\Jillibpli m!ibli mwpph}l nUlJllmqQW?ItfintpJDlfi, WUIW\ 
Of*Quafipq\ip hwuwp uzwliwtpnpJntO mlip 6tunUJ4WJpUw6 p(iqqp~ru.Ui!: bpb '. 
J)PQWlipqlll! bUpwpqqmu t ~lit}hwG.ntp hw\{wuwpwtw'lt 6wuwqwJpllwti, 
~w nwq}mqbliuwpwfiwt{wQ t~bqmn wubliwpwpt\pfi t IPOmd: U\updO}l 

· . "Pltll hwi.nl{wop tllpwliuutupmjp (tqW2UltqWOnnl) pwp4pwg6nui · t 
. opqwli}lqtill t{\lljD\Untpjlll6J! nwnWQWJPUwU 6\twua\hmip: U)UUJbU op}lwq. 

bpb . 200-250 q. \fbfupufip · qw(iq\fwb mlibglll\ 'lmJ14GwiiU16 WD6bullt 
~wijbJlllllwlifibpJ!, 20-25 llq qwliqt{wbJnl, t\}ilwliw\{npbt t& wnfl~ 
~111liUqaaaJphl y-tiwnwqu.jplibp}l \lwhwpt l)Dq'llJWl, WUlW tlm}M\6.w1pi6 . 
~6~ .tfimd t llh&qwfill. ~utt uwuQ.lluf uwluu6n.uH: · · 

-,t· 



J1nuwg!inr1 6wmuqwJpnuiP- wq.qmu ~ opqwGpqup pnJHll opq:..uuGhflJ 
L. hjmutlw~p!ihp.p lflmx· UJLUJlllti!Jjlti hwuwqwpqjl, WJ:lJmfiwm.nbrt< 
opqw(ilibflp, UWpUI1J1U!l}Ula t. t:ll.flUl-LUUOJlWjlJ.U hu;tiwqWilqbpll, uhnw1.j_W( 
opqwfilibplt t. ubplli}ll, qbullwliptitp.p !lumfintnqllwqwu ntwqmP,\fntpjurl 
tUtW t. WJtfi : . 

· Pn!hugfillll liwnwqwJptiwfi mqqbgml)JDIUI! !:tu11wfipliil11~ 

pumfi.npulltwqwfi nhwqm}utmi•Jwfi qpw: J1nfilliglinrt 6\unruqwnruwu 
]ntpwnw!i2.)nt{l qnqwu wnw2mgumu t P22WJilfi l~wnmglj_wapmu 
:pmutwtmfiwt L. lll!wpwfiwliwfi t!mt!tntumpJmfifibp. h 4tntumu t opqwupqutt 
qpi:ipb pnrnp hwuwqmpqbpj1 qn]laiuUbmpJmfitr " .. pw html!wuP-ml 
pwpopwumu t qwu nfizlj_mu t qhuqwufu1bpP, !lumuntnqpw4mli 
nhU14mtu{ntpjmfil!: PuntliLUJpfi hwUwlJ.wpq!!' pwpdp Uwufimqpmwg4w(} 
hwuwqwpq t, npmu WUPill12W94W(} h(i wu:tmtul opqwfifihpl!, fipwug 
P2ll21ihp[!, uwqpn~qtpl!, illJlJWU P2P2fibpf! (libjuipn~fltw Jpu, 
tnqJtfin-l>P.lWJPfi t. pwqn~P.twJldi qpwfinqngpuillbp), qnuuntubfimp 
hwuwqwpcm, Jtlhnb~pnfil!, tltqngp\it!, unmutb!Ulltlit! h DtilPZ qnp<)n(ifitpl!: 
q.ttuwllntt pdntliwlJ.nuuntuhGmwJJ:l.fi P2lt21ihpa hli -T- Lt. B- tltt.Qmgpmuhp[!, 
D}lllligntl UlWJiiwGwl\npqw~ t P2~WJP6ll hnulnpwt plim.lijuntnn{!: 

. 4bW}wG):llibp}t punt6ntnq}lwqw6 nbwlfmlulntpjwU DUflll!WOnll)jlltU!! . 
L. fi}lW · .1lmllmluliw(i. WUlll}ui:WU~ Qllu~i{n.JlWUibU lqWJUWUuulOvt!uW t 

• .. 6uunuqwJ}Illu14 bqnpntpJwUP: h tnwuquW iplqw)ntl: ~WilUlqWJpdwu lll»PP 
. qnqu.ilibp@ . ptupOpWQUDlU b(i Opqw{ipqup U\llbQ~ h D~ UU{bg~Plt, 
· p~w.Jttt ll · lyndnpwt, '[!lil}hwflmp ll pumllwqhliwupwliw4.w6 

. ntuulpaMntpJDllif!, liutwuiDDtu· b6 wtuutwpw(iwqwu tqpngbuGbp}t 
~. · (!fipwgpJ.l!i, pwpdpuagim~ bfi wiiwumuubflll tt pn~lltfifibpp 
Upb~pJmll{!: . . . · . . . . 

. : · J'tnliwgdmt ~jpdw& hipwtiwhwgm. ll liwhwgut l}l¥twfibpt! 
~twg(bn.S- tdi, l{Wd ~zmd b~ qh6Jpu6}l4hp}l tuimliJltnqpw~wli 
nllwl{m}ulmpJBllln: ~llwi. lliDuqUll$lpJU&U gntg!liGltzlihpll 
blWiwmtliJ! .w.lbtli ·~ t lipldai ClW\}m. ,vwfi lSwDW(pllJPWJ}lG 
~1[wtiqmpJwi \nllfiltlp.ulpuli Ozwli(ibpf!: Ump 6wnwqwJpwJpli 
hltllw6apaPJUUi · wpwqwgllwG hhul liblfuthtt opqwli}lqu}l pum.lintnq}Jwqwli 

. huunq~66bfl(! UllJUIIlbt.l&u pmtw6au b6: 

. . _ . ~JpwhutJlllwb o~p Ww1 qfll1111l}IUUlwqwllntpJwii 
~I! unuppbp qwpwfW! hwpm~flbJ.tll flllwuulwdp liwPDll t llWhl · 
htnn~JUlt upum6um6bpflg' hJDuaqwbplibp}t pwplttp6bp}l pwllwliptibpp 
JJUUlnu6glq}wpjW6 fuwtuuamtijlg, W}lJwU, ~PZP ll hJDtw{~ihpp 
11w6phuuupmi hwlD~"~PJDlWihptl glWpulgntli}lg, wpJntiwwnbqbWuU 
J!i¥nulll9, LhJlpl'"'lilipwJ}lg, wuqwl{wPJD1lintpJD1(ijlg 1& 
ppmipng}lumuthfi}lw)pg. P22WJlt6 · \IIWZ1DlJlwUmpjlUG ~gpuu~p 
~li~ JNRlUigDUI)g. (llllliUIIlD1116hpllg, - lwlqwliwp\t}lliliblllt 
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,<i&•cu2wguwu o!izqmant~Jmfipg, hjntulfm{)tJfihpnui L "Jlq,wlitihpnui 
,,l:m:outgwa. WJl mtutmupwiiwqt'Jfi qmt!mfuntpJntlifihp.jlg: • 

~ 0 nfiwglin.1 l':iumwqwnmtU{! tih(}wgiimu t w£in!l~Jjlfi _ ~wmp 

1
":yuulightlmtpjntli(!: 4 hli'1wliiiilhpp t;wnwctwJpnni(!_ tilt2P~ U:wlnuqm 

~ncwlihpnq lipwfig -~nm wnw2wgfimu t w~-pwJpfi pwpphJltt 
~-•.:ll.lUlilgl:i\lUltpJtufi pm{lGpwgmu, nplt htn.ltLwtipn~ wrWPWJltfi 
:!J t: an:Ptnpwfi mwynupfiwi{bgqmu . t unuppbfl opqmtifihp: P.fi ~111bu 

·:;;:u;, ... u£dJli, WJUU,!bU tt_ libpp}lfi OlliOWqW]pwhwpuw!l f1huwmu , u4uw() upw 
.;udaugm 2P?Wli!lg, tnbrJ}l t mfihlimu uwzltlt }lfil)UW~lDflWJ\1 . w~p 
·· ;;·.:mwgmu: u1u 1>tlinuhfil! hmJmUwph[lqmu t qwyfiwumtifitpJl, 
~:-:: 2mUUI:ipp l.t uwpllm unm: trwllJ:tt!lbpp nuthll pwqliwgnu1[1 1.t 
,:;. :up.wpliwqhgnuil! uwzltlt tWW, Lnpowpwqwfipfibpnn1 l.t opqwlifibpmu 
JUlfUWfiwqnpqw(} t fipwfig IJ.btiuwpwfiwqwfi hh.qm!J.tibpfl L 

_: ;t:~uijwOUfibpp uwuptmull{wfi hwmqm'(ljntfifih}lp pmtwquwup: 
, uwzqp l.t. tnpawpWJlWUIJUtpp 4JlW Wl\ltJ?WJlW gntUI}ll{fihplt 

12 wfiwqmp1wa npnznuit!. hwwlp.ull{bu hhlinijnnjl4. liwfi{ll:lihplt. 
hu.:ufllluwfinui t WJfi tnbUUlbpttg, npnfig l!Wilopnp pntJl b1i mwJllu 
hwumwmbt pumliwqbfiuwpwfiwqwfi nhwl}UllutmpJWli J:uwjjqwptiwfi 
wumptiwfil!: Unt{ntlwpwp p~li~pwJJ:l. wOf!- L. ibJltulllhiiltwJit 
qwpqwgnuil! qwtnwJUtnui t uitwdluuwGwlr trwzl(tl uudiptwwqwu 
~mfiqgltw.U . qwpu.twb t ciumwqwJPIIwU tnwuqwb tptqm:Jpg; liwhwgm 
qnqw!ibpJ:t utw1uwliubpmu. liw tulmUl P.21intli t : y - 6llJDl1WltUJP,Ubpntl 
(gbqlmtu-137) ~911t'Jo 6~~ tuulnit blt~hpwtlnp u.tfunumQfihptl 
L. nuuwpfibp.ll UnUI U&uzlt}l· · u tllP6WpuutW~pUilpp Pfi!il~PWJP 
qm$l}untppilfi~ ... U\t~Dlli b6 · ~pi put{ Oilhptlg, qb.Wpaaip 
ufiwgwb(ihpp dum litw.lfbutwJllU ·\fi16w'm· l4b~qfi4nui t 45-90 9}.1rilu: 

4,)m~ibplt p6uaqwi.hw1p111im6ptw\pfi ~ Uhim, Dill! . 
WU{wbmlmli t lipwiq \pJDlUmpJIIl~ l}Ul . tlJqog}uifl · · t: · 
tiumwquLJpuabwpUw6. dwUiuiUilt ijlqDglnijl upBJJIIlimlpllp~ UI1'JUl6 ~ · 
u hJDtu.t~pmll PlwD.mu . t. lipw \.llflllldiiY.bfi W{uiqbgwmi . 
hhtnhwii~: UjU Ulhu~ liWJlbUl t oqww.qnp(Jbt CSwmnquiJIMMUP'~nb · 
\!hWpufipuhpll JlPUI.IIqpupulpfintpjUld . . -bUll ~iumPJDLWihflll ' 
npnzUwa buaimp: 
~····OfMli~WR •tquqimph6 ~d t 

linWBimlnhwlt ~UlllbPP ~ ptp~ " liUilp~bpp 
:t>mqngtJeuq~ t!fiJlmliwl{DlPJDUin: liJu P!J.l¥ilioo pwlftul{usu 
n~'Ptfi tUl; \J-'luaJG 6mmu.qutJpaui}lg ~pp 
~uqagpmw[l. hWUII(:aP;JDliapg zmu ·. bJi tuwtwmtmli: Cum. hJ.llantJpltli 
6wnwqmJ11Ulll! ~11i t w)i \pUgb npn uurbl\b\lmd t uwlnn$uq}t 
\{111\11119 Wu.Wiltllll \itwGutuO 1& ~h6tmmolu( UIP09hufihpp 1111!1&: 'Uuwti 
lliluwh!Uild . ~gltumqll · ~QqgpuaJlt gi~6oull!_ \tWut"-Wc} t iju1~n):u} 



hwllwl,iwp'!P hwuwupumwu}uwfi OUJuiililibpfl umw~wu fi\{wqhgtiwO 
hl:itn. pwup np hwJmlip t, np tiwnwqwJptuJpfi hlalwfupnpJWU dtutiwuw~ 
WPJWU lib~ l?~W.IintU hu qmiun_Mblim'[!,., tqpDLqhpqptip, OU}tmfipufihPl! h WJ1 
qtuuwwqm:tul fiJntpbpJ! : · 

Opqwfipqu}l }lupfiwU~Wiui'UJw.fi~Jwfi }lumlintnqpwqtuQ 
ul:i}uwfi]lqumu uM qhp tfi J:uWr}mu Jlli¢iwhwqw\Uupupfiuhpp: 
'fiUUlUlqwJ~WJpfi wtuuuuhwpmuU.bptl awuwliwq p6ptiuitnuqwmupupfifihptJ 
wnw~wgnn1£! h 4mmwlpnlil! nutbqw.finu1 t: 'fuunwqwJpnu1pg hhUlD 
or..Q.wfipqumu hwjwfimphJUlnui hfi ppnunwuiwj}lll l.lliulwlwp<tmufibp 
mfihgnll }lUmfiwqntiuttunbUtn · P2lt2fihp, WJUJ:UipG.' ummwfimUhp: UJU 
wlil,iwunfi p~}l~iihlll! ~lirpnfiwl,i tu wnw2wgfiht opqwfipqup fuipuWJ 
hwlfwbpfilitpp liqwwiw\ip hwlJwuwpupfiuhp: Uuqwfinu P2P21ih!lP 
pumfintnqpwlftllti nbwqgpwli utupwljwu opqwfi}lqup qW lfwJlllil t 
wnw2wgCiht UUflhfinuhqwww {lfrwJowfuli uhmugmu) iPU:PntnJ WUJwpwmp 
hl:imw6p . hhm, UUlljur$upJmlimpJmU, qbfiqwfuu w6p L. qwpqwguwli 
J:uwliqwpmu h WJt luwfuUllttliuhp: UJu P2P2fih!$ lUlutwguwG qhuwmu 
\tWJlllll t WDW2WUWt\thli:rp:.ulint Wfiqnul: 

~wowdwJfi fl. . P. ti}bmpmt}l }nimliwqhfibmpq qnughUJQPWJP 
c:iwnwq.wjpWJ}lfi w}umwhwpnuifihpp U!JUlghufibp(l !!Upwfintu bu hbutL.JWt 
hw~n}UlWqw6mpJwup· 6wnwqwwum6 W1unwqtu wqqbgmpJmfi -+ 
wfil,iw{inf.i · m26.bpP hWilWphpWI,iWU lWUlWQDtU, fipwfig qnqU}lQ 
wqpbu}lwJp gmgwpbpmu . unpuwt hwqwa}lfiuhpp fiqwmuwup -+ 
opqwfi}lqlimu WJl}UJJtU}l P2P2Uhp}l \tntmwllnui -+ wuqw(infi PS'P2fibpp 
pfipfiuu)}lu wqphu]lw OfJqwfipqup finpliwt hJmutJ.w~ubpp qbU : flpnz 
hbmwqntnillluupp qwplt):q?ntl umptbtnwt upwUJunn}lq I}IlqUJfihp}l 
wqqbgmpJntfi.Pg h ~P t}l'MtWfibl$ tuimlipqwqw(i CWDUJ'lWJpnuipg 
c:iwnwqwjpwhwptfwb opqwfipqtintll tll.Wl UJUW2wgtlll 
}llipfiwhwl,iWliwput,fifibp'(! uwufiwqgntu hu opqm!ipqup 
nwlJluulpliwqJIDilwqwfintpJ1Dfi pwpApwguwfit!: 

tiwnwqwJpwhwflllwc) qhfilpllfi)lfihp}l Unw. qpuwl}IlJlllwqwfimpJWU 
· J:uw}umliwfi uwupfi hfi tJqwJmti wnw2wgwb thJ4DUJbfi}lwfi h wfibliluufi, 
nulf.pwanta}l qnpamfibmpJwfi L. lPli~lul hJntULlw~p wwpphpp I!fi46nuiJ!: · 
UpJwfi L. WJl hJntutfwbJ:1.fihpp P2P2fihpp w}umwhwpntufitpn h fipwt:ig 

· qnpbmfihutpJWfi tP.m!m}unt~JDt66iipn tuqqmu hfi }lumfi}1tnhm}l hmunpwt 
hwt1wqwpqhpp tl}l6wqp tiJlw' ·UUWQUWJ}l, z)l6ntqWJpU uUJ]unwl,intgfihp}l 
!ppwqgpnfi · qwqlill, wtllp L. ~Jl hb.f\mqfibpp qptu: UJu fiJmphpn, 
hfipwplttlhtnlf 6wnwqUIJpUwfi wqqhgmpJwfin, }lpbfig hhpppu wql}lltU hfi 
P2P2fihpll lt hJmulfwaplihpp lfpw L pphup tt mpf-l qnpc}nfiuhpp htm upwupfi 
pmtwgfimu hfi puwlfwfi qpliwlllmqwqwlintpJnt(itF 

tiwnwqwJptuhwpqwb qhliqwupGhp}l limn 602tlwb n2 uUJhg]l!Jljlq 
}nlmfipmbtn{! pbpntU t fibpwbPfi t!Ul!JWqUWU OHfbJ} qWJlqWQUWfitf 
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zwtnwfimu t wllltpwJpfi pfil}fiw.'l>tnpwJp, dwzqp L. uwpufip wn uwu~p.p 
uwuptuhpp pwfiw4n lt mhuwl{WJP.fi qwqun, WJUPU9U qwpqwumu t 
qpupwqtnl:ipfmq: UpJWU ub2 h fihpppu opqwfifibpnui hWJtnfiwpl:ipt~ntu hfi 
WilltPt•lJpfi Dtllnt pfiwlJ!l~ - uwfiptlibp: . 

tiwnwqwn~wipu · hptJ.wfuJnt.pJwfi wtu~wa_finrpJntfintu 
uwfiptwqwfimpjntfit! mfip pwgwn{lll 4wpLnp UlWUWqntpjntfi: 
trwfip.tw.qwumpJWU wnw2wguwu uqqptiwqbmp L l,ihfiqwum uwhtJ.wfi Uft2L. 

qw ntJ1lul4tuUJ: 
tiwnwqwJlmdrwflltWb opquUipqumu \fln}ut\mu t Upw pfiwqwfi 

ttwJntfimpJDtUI! wpmwbfl1l l{wpwquwfi uqwutuwup' mmpbp4munqll, 
qpqbfimb{lpwJfl uwliptfihpp, 1J!Uhllwqn4bpp, umpbutmnltnqhpfl, 
UJ.Wpwtn.p!pwjpU hwpmgp~G.hpp, thU\IllUUtqppnqp, tnnlUWJlbllinuJll. 
qwllrUu1wll(lqnqp, tnutpphp 4}1pntufihpp · {llfi!ppubG.gw, <wPut, 
4wmwqm~Jmfi, UJDUmUPbiPtn), UJW!lqhfipuhpp (\ptlfglu}jlw(ibp), 
uwfiptwpntjiihpjl h WJtUP fiqwwuunip: Uw4WJU qbfiqw.Upfibptl tnbuw4wJp6 
wfi t{wpw qntfiwlplt :pJDtfit! t{wJ1Ul4llt hptfw!iqntp Jmfifi h}llt U lpumuwu p 
IJiwhu.{Wfit{ntll t: · 

tiwnwqwJpwJltfi Ghpqn~JmU~ biipwliwhwgm. I.a. uUlhwgm 
qnqwfihpnt{ inlWtlwgG.ntu t t{wpw\Utt hlntwUqntpJwfi I!UJMu9Pl!. pul{ 
tJwpwl,in. ppbfi hbpplt(i, mufipwgwuu t 6wnwqwJpwJ)l6 hlnlwfiqm.pJWu 
l!fipwgpn: "Vzt[wb tnUlJ:1Pbpwqfibpfl UJWJLiwliuh[lDUi htutwurpupJwfi 
w}:m:luuu}lz(ihpl! UJWJUwfiwqr.pqnui bu' lJIIQWJp, qwpwlpnliwlpupJWli lt 
<twuwfuuqp qnpanfi fihpp qntqwqgtimfi wqqbgntJ'JWtip: 

.f"lnfiwgfinq llwnwqWJpUwfi biipwllwhwgm L. Uwhwgnt ~hpp 
wqqbgntpjlllU{! qbfiqwUP,fib'{llt umn WDUl<lwgUm.ti t O'{lqWfipqup p6wlpu6 
ttwJmUmpJwfi pntnp qnpanufibpp pmiwgnui, lillllllhu fihpwapu, WJ(ilqhu tt 
wpmwO'pu t{wpw4uwfi uqWtnuWJip: Uw wptnWhwJUlqw.J t (ipwbmt, li}t 

llwnwqwJpwhwtUtwb qbfil\Wfituilifttl limn $«11Wltlt~ hlutudiqm-p)mWiboo 
WilUl2WWuU bli hwpmQ}ltllbpp $DPP.ll8llDlJlllll£upui. tUunwqlUJp:clwa6hpfl 
Un~ hptJ.udiqwgwbfibpp um!plU@ ubbwfint\i t, hiutw{UpnpJDlUl! mumutu· 
wl(wptm.lmu t wfilpuintl: . 

UwqWJU hwilll t lizbt, np lmfiwg.Qnq u\UD\ltqWJpUw6 wqtlbgmpJDlUI! 
pliwqw!i plimfilttnbulp qnpcmuub.pp ttpu,t qbnt&u \llltlf. w UlWpququwt{lno, 
uwuuWl{npWll(bU, pntJt t numuiliwutqM{wb {!filtnl{wbm.pjw6 
hW2DJUlW\{wWllpjWU htapghpt!; UpuWg· ll2wliml1Dt~mfin muap;pbp 
tlwpwllfibpp fiqw.uniwlip, mwppbp llltuu.uiW qhfiip.taUIIihplt limn, liiUUftQ 
$nluhmumtQliwli U. w4mlltlwgumu hW.upw~pJm00bJl1! L. mplll 
hw~n: 

titoourqut~:JJB a& .·lllqllbgmpJIII.i@ wpbbumudpw IulmQllm.bulll t~Pm: 
Uphtwmwlpu(i Iu1m61Wtlunll qnpbuufihpll pl{lUi b6 lllWUllfwunui f.iwtu h 
wnwt UUJ.lx.Jlt~4 b.w\WliuapdtafiG.hltl! U. b.wqunnn;utwublll!: · 

ss. 



ltbfiqwfi\lfib.p~ \imn hwlluniwfipbuqwQ \llWUlnttuJiitfi}lUlliUlJ! Wtflit}l 2WUl t 
tuw.tumt!Jmi, pwfi hwl!wumnu}ll.jJ!: 

nwnwqwnmui(! tw{fwlinpbfi $lfunui . t Wtbpqllwj}l L 
wfiw-l>fltwpu}lwJp gmgwpbpnuit!: Upwfig \fmllmtuntpJwu wum}ltiwfin, 
jtfilll!hu L pumu}lmbm}l }uwpu.nnuHibp{!, dL.w~np~nul t ownwqwJpuwfi 
qnqwJnq, WthpqMip Gtpwpljuwfi L. 6wnwquiJpGI:ip}l wqquwu dwuwfiwljnll: 

Pfiwqwfi nwrlfmwl.jmplfntpJWli L. pnfiwg6mt ownwqwjpdw(i gwt}p. 
qnqwfitp}l OzwliwqntpJntlil! ~bfiuwpwfiwqwfi uumgbulibpoui: 

Pfiwl{wfi nwqpwgftnfi ~Dfi'f! qnJmpJmu m£i],l bplijlwqtiJlll wupruw 
ll!WUlUntpjwfi nfipwgpnui: l.hmL.wpwp, p6wlfwfi nWil.tmwljm}lqntf}JDLU~ 
llpb!ipg fibpltwJwgGnui t t~PS!WtlWJp}l qnpcmfi, npmu ttwmwpqmu bu 

. opqwfi}lqufitpp. pGlll!bU wlibwtnwljwfi qwpqwguw(i uumgbufibpJ!, WJUtqbu 
tt opqwfiwl{wfi wz]uwphp lqwmtiwqwfi qwpqwgtlwfi {!UIJW9llt!: 

'-l.f'l. ~bpfiwqull}lfi , lT. ltJntppfi, PPl wqbllt mz U. ll. OtitwJ1fifil! t..: lf. ·· 
4wttlJ1Gn htiuiw[llltU t}l6, np bpl{p.wqfiq}ll.{pw luwlipp tfitpqbm}ll{ wqpJntp[! 
wptqwqp llllJUfi t L tilt2ntltwJJt6 ttibpq}lwfi: \{... U. lmuwpml@ fintJUUjbu WJU 
hwUnqlll limppfi tp, np . l.jhfiqwfi}l opqwGftqdtibp~ oqUlwqnpbbt bfi 
lifl2ntl{wJfW tfibpqltwCi, nwG}l np bpl{p.wq(iq}I lfbqL.}l nwqtmwljm}lqntpJntfip 
npt.t~bu ltltCilunfll:t tfibpqflwJ}l WttPJntp qpwqbglinui t qwpLnp mhqhp}lg ub~n: 

JlGwl{wfi nwqtmwl{mltl{nt}}JDt66 h6 l{wqwuu mjlbqhpwqw6. 
ownwqwJplibpn L lipl{pp ltlutl.&ft U1Ullfmwlp.nlul lllWllJlbpa; S}lbqbpwqwa 
CWJlWqWj:pubpp mdqfintpjDl6J! bpqp}l Wu~liplamjp}t \fpW lfmtlmJuwlJwfi t, 
Qw ljU.Ul!ijwb t wpbqwl{tl. Wl[UlJ:U{Ql}}JRlfiflg, Onlijl UW\{bpLnt.jpp 
PWJldJUUPJDltiflg, wzfu\uphwqpwl{wu tWJanlpJDt.Li}lg L. lttllliWJWltwfi 
UlWJUuiufibpjag (WIJ.. 2): . 

2. Sphqhpwll,w6 &wawqwJJH!W6 ~!I JpJqwJ.ta (dlthfl./q) hqapmpJwli 
lJmllmlwupJDteit! t{wJul(wb bnO \lwltap~Am.JPll pwpc\pmp.JDdiliQ ll 

wzluuaphwcyuutpu(l LWJWnp,JDlCi}Jg 
(ouua. u. u: 'mtqtUi!l) > 

l1nll}l LUS'bllHitSOI-u ubi' . 
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bitlt.IJJliUl PWitWJlllWUwUt!, ; np.J! l{wqunui t h!l\nlll 
nlWlfmw\im}l~DLf)JWU ~nup, qtu p£impjw6 nwl}}lnw\imlttl mwppbpG bfi ' 
mpwliJ!, nwqJuuul!, l{wlfmttip, pnppnlf\IJ!, wOJuwbjlf&(!, mp}lulpu h wnu: 
.PlintpJw6 tib2 fipwfip tWJU mwpwb't.l.wp b6 h gptlwb t1Jlc5wqmu Lqwmwhnui 
bfi hnqnui, hwlipwpwp.bpnt.u, 2J1IltU,loqmu h \llumu bfi }llltnp pmuwqwG nt 

qbliqwuwqwfi opqwupquuhiJ!l hJmutlwbp6bpnui: 
.Pfiwqwu ntWllmpqmnmqfibpp mwpwffilull! bpqpp mwpptp 

ZP.2Wfi6bpmu _mwppbp t : Op.pliwq, 6pwfip tWJU mwpwln!wb b6 
Pp.wq}l!.ltwJDLU, 4liqqw1nnwfi}l \Jbpwtw h U"WI1JlWU ZJ:l2WGlibpntU, 'bnp 
flhtwfiiJltwJlt npnz qqqplibpmu, uliiqnu L \JnGqn qhmbpmu, l>pwuujlWJP 
pbppwpwpwJpfi l.t . wqwqwpwpwJpu ZP2Wfifibpmu, ~h}unutntlwqpwJmU 1t 

· WJtfi : 

· 3. Opqw6.Jtqup hJmuttwbpfihp}I i{lllltillg pfiwqwu nwqpwgpwJp 4tw6uwli 
·. _ (uqh(),iq) I}Jlqwfihp[! ([!um f'l.U'. Pbtnmunqw)p 1t 

Sm.lT. Cmmqb6pbpq}l) ' 

-----< 

nwnwqwJptiwli .<l>wl}lntq nuqpb IOnpbpnlti Duqpwom 
Wl1J!JDlPI! bJmuqwO'puhpmu pntti ffilui 

· 1.t qnfiwlitpmu 
\ 

· Sjlbqhpwqwli 
ownwqwJpnni ' 88 88 88 88 

~ h zpumpjmlifibp}l 
. · u1t2ltfi wpmwppfi 84 66 66 66 
~. _y- 6wnwqwn~mu 

, . lJ}}UnlDJllllWJpli OllP y-
~ 6wnwqwJpntti 3.6 3.6 3.6 3.6 

· 4muwpwJpli .. . 
lllPtnwgpli · 176 158 58 158 

· · 61U.flWJlWJ'}}Dld 
<l-muwpwJ}lfi fibpp}lu 
t'iwnwqwJpnul 36 . 48 600 18 
fi.wi}llwg}lwJ.Jt pDlBP ·, 

WilPJDipfib(lp . 212 206 758 176 ' 

qnulopwJ)di . .. 
6wnl,UqWJPDid . . 

·. SB 

I.Jb!iqw(ip twq(ibpp 4Itw: bp\tpwqliqp DWllltnW\ttnlttl UlWllpbpp Qb(} UWU!l 
U1pnhuwfi Lqmmowmnt puw\}wu nwlllmwqm}ll{ntpJnt6J! wum}l6wuwpwp 
p[wfinui t '(mpbqbpwqwG ownwqwJptiwfi ntdq6mpJDtliJ! hwpwphpwl{wU 
puwumnl{ tiumu t hwumunnmfi), mutnp Wjfi duu1wuwq6bpnui, bpp 
bpllfnuq!lqp tiJtw J!lipWQiliJ. UflUlQhufibpJ! phptgp(i 4Jwupp WDW2WQUW6J!, 
nw:qlmwqmpqntpJntlil! lizwG.w~wl.lmpb.li bqbt t pwp~p (WI}. 3): 

bpltp.wqli:qp qpw 4Jwfipp qwpqwguwli uqqpfiwqw6 tmwllllibp(! 
tunpwumu bU qhuijl GwJ:ufiwqwpJwli qwpwzp2wfi: UJU 
dwuwuwqW2P2Wfimu qwmwpqmu tp p}lupwqwli t. qbuuwppupwqw6 
t t{numgpw, npJ! pb.pbg opqwuwqwfi liJmptpp · uplipbquwfi'(! 1t 
qhGuwppupwqwU gltlttbpp wnw2wguwGn: CUmpmpJwli WJlllJntlipmu 
bpqwpwtnL. ppupwqwfi L. qbuuwpptipwqw(i tl\DUDlQj\WJlt Ul[lD.QbumU, 
nwq}lwgpwJp wqqhgmpJwfi Ubppn, ~L.wl{nptlbL b~ qbuuwppupwl{wti . 
nbwqgpwfibp, npnup J!liqmfiwq h(i uuijlmwqmg6bp~- hiilllW\tWtMl:ll - lL. 
UinijlUmtubnmpqlitpp pGpfiwl{bpwpmwllJluwfip: U'wupt6tp}l, pmJubpp lt. 
ltbfit}w<it'lfibp}l unm hwjmliwpbpl.\wb qtuuwppu}lwqwti uumgbufibplt 
l}Uqhwfipwqw(i ubtuwupq_u(ibpp (qhfiuwtlibpqtmpl{wJp Wl}h6ptWJpU 
hwliwqwpql!. wo}uw2phpp qJ1ll{ntJna}lq 6bJu)mtlt!. lt}un(Ulfiwppl{ll gpl{m. 
fiJmpbpjl wtpnp oppqwgnuin) h}ltiwu tlpw U. <+. tllwupliuqpa bQilwl{wgptq_ 
t , np ltJwfipp pwpap at.bppfi p(inpnz DJlDl J;!pUltWqwfi Upwgmpjntubp. 
umbqmtbt bfi tttnumg}lwJp WJll tlmttnui: 

4Jwlipp uqqpfiw4tufi oL.bp}l . WDW2W9UWtlp ppU}lWl{Wfi . h 
4hfiuwppupwqwfi ttlnumgpw6 J!Uut nutqtimpJwfi qll2mu t tl.l.numg}lwJll 
aL.wpwuwqwli 1t !l>ltqltntnqpwqwfi . ~t.bppO : £2wpqwguwli mwpptp 
uwqwpqwq . mlibgilll opqwlipquGhpp nUlJllmqqwjmumpJWU . 
ntumufiwupplllpjm6fib.ppg IJ.IWIKttlht t, llJl wnwttbt U{Ilpu}lul}ut 
qwruugl.(wopp opqwlipqufibppu (uw6p.Uib~ lijlpntulibp) plinpnl t pwpoJ.l 
nwq}mqwjm6ntpJD16: 

4bGuwbp\utwppli}lwl{wu munuifiwuppntpJnt66bpJ! l{l{wjmd bfi, up . 
bpqpwq(UUJ opqw6w\iwfi w2tuwphp qwpqwgdwQ ul{qpfiwqwfi $mtntd 
qhppztunul l:)l6 nwqlmwl{mJ.ut mwp.pbpn: ·t.nu \{wpb}lp, np hfiwqru.JO 
op.qw(ijlquubPf! oqmwqnpbht b6 lilt2nt!JwJltli t6bpqlnu6 l{bfiuwu}l6pb:qll 
llwliwp: ll.Jv 211~6)16 bO l{bpwpbpl{nul · bplulwqOJ}}l l{pw hW2DJUlwpwp. 
wnw2wgwb 2PIUin~6bpJ!, U{Ulbpw'lQ116bPf!, . dbpquiubpd6b{lt! . : 11. , 
Owbqwub}ll1 pntjubpJ!: .. · .. ;:.: 

fi;wqlmt'-lntoqllWJlt mliJwtGbppg hbtnldnd t, op • p6wqw0 
nwqlm~qUltu(ntpjU16 \lwt,WJUlW\m WfWlW9111.DUS t t,hth}u,lli}l . OpJblf..mObp}l 
libUlwpo$11 · l14PDQbuObpb · lfWCldwqbpUf\{wbmpJwli wum}l6w6n: 

. Opq~}lqu}l PWJlllwgJIWi bhtn; .fJ.61U1bu flwlt. hjotU'i\UbJllibp}l ~pbOgdwO 
4 ltliUtbqpwgdw6 wotUfWgmllnl{, Gpwag n1UJllmwqm}ll{mpJmlin }lf6nul t. 
\ijlwdwuUIOwtj.gwbpu&Onul t 11. AUIIIlmflwJDdiDI.pJDdig: · 
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ctuuiwtiwqw\{)lg UUIJWtUbJl'(! pntJt bQ l.DWLPU hwUWJlbL np \jbGqwu}l 
opqwfi}lqU:fih}l}l hWJlUWJltlbtnt k UltWUUlpl{ntpjWU pwpap ntuwqntpjWli 
z£in}lh}lq, fi}lwfig lintn tlfnuntg}mG '(!GW.JlDt})JWG duniwGwq uzwilqntu t 

. hwpuwpmu ciwnwqwJpliwfi pwpap :pnfip fiqwtnllwllp: q.pwllwwupJwli lib2 
fillwpwqplfwb hfi qhuwtp uwfip~CihJlP nWll}litllwJmfi aktpp uwu}l(i 
Pseudomonas gbqltg; fipwfip pwquuiumu t}lfi 20 titfi. nwq I}llQWJnq 
ciwnwqwjpbtmg hbUUl, WJU qtuwm~ tpp um{npwqwu UJmqmuwg}lwfibpl! 
n~fi~wumu tifi 1-3 litfi . nwq}l wqqbgmpJmfi}lg : .PntJuhp{!, · J.tb6qwu}l . 
OJlqwfi}lqlifibp~ · }lfi~UJbu · fiwh uu.IMI! qmfitJbtnti. 10-100 w(iqwu pwpap 
nWJllmwqm}lq :}Jnu}l ll}WJUwfifibpnui (fiwhwuq Uw}lu-.2tpw}lu 
Ppwq}t@WJDlU, liwhwfiq ltl:mwtW : ~(iqqwumw!inui, v}tmt qqq}lfi vnp 
flbtwfiq}nilJDtU h UIJLfi) ~bu gm~wpbpmu . tupmwhwJtntJwb 
!Jmqm}untpJmfiubp: Uw lfi{wJmti t WJfi uwu}lfi, np qbllJ}wfip opqwfiiJ.Qutibpf! 
tift zwpg ubpntfiqfihpll Q.fipwgpmu . hwpllwpqbt hu }mfiwgfinrt 
ciwnwqwJpfihp}l pwpt1p qnqwfitjlp!i : . 

UJutq}tum{, pliwJ.twCt nwll!mwljmjltJmpJntUl! npU{tU wpmwppu 
liP2WtJWJJlP qnpbnfi opqwfiwqwu wzfuwph}l qwpqwguwu hwUWJl 
hwfil}}luwumti t tubpqpwJp WtlPJntp, wtqwhnqnui t pmuwqwfi L 
qhfiJ}wfiwqwli opqwu}tqUlih}t)l :}1}Itnqbfitq{!: 

~ flpnzwlllt UIWJUWUfih]lllUI ownwqWJJJUWU Wqi}tgmpjDlU(! qWJlilil t 
LflUbt }upwfill}, [!!iq61Ul . U Uwhwgiu: lJ.tuuwpw(iwqwfi Opjb\}Ulfibpp 
6tunwqwjpntti(! }mfiwgfinrt 6wnwqWJPUIJ!fi tJuiJHl I}Dqwtib)Ulq }upw!ip~ 
WqtlbgntpJmfi t qnpomu fipwfig tJpw: fl.wq}mqbuuwpwfimpJwfi 
lfblhnpnfiwl!wfi hwpgtp}lg llblti:! I}WJJ6wl{ ltb!iJ}Wfi}l opqwupqufibpp tJpw 
I!ml?P qnqwutp}t wqqbgmpJw!i rimmufiwu}lpntpJmli{!: .l}..w pwgwmpt{mu t 
wmnuwj}lli tlibpqbmp\twJ}I jtfimbfiu}ll{ qwpqwgtiwup k wphbumwqwu 

.nwnhnlimi{L}li}ubpp LWJU oqmwqnpbuwtip uwprpn qnpbutlihntpjntUnui: 

,Q 

Q.tmtu 5. fl.Ul).f\OU4SP.~l180110-hfl-f1 . 
IO-Ot"bUtr:UIJOtiO-Sfitl1e 

t).. P.. Ub!iqh1thp tqwppbpw~wu bwuwttwpqp JntpwpwfiLJmp 
ppu}lwt(wfi mwpp)l nwq}mwljmptJ }lqmnmquhpt! {!Gt(fibtntl ottqwfi}lqu 
uwuuwi.J.gntti bfi Ujntpw:.pnfuwfiwqmpjWU uumghu!ib{lpfi Wjfitqbu, pfi~UJ.UU 
uui.Jwt mwpp}l ltWJmfi pqmnntqubpg: fl..wq}lnwltmM }lqnmntqfib}ljl 
qtuu:.upw!iwltwU wqqbgntpjDlUJ! D}lD2tlntU t upwfig nwlllmwltm}ll( 
awnwqwJpllw!i tqwpwuhmpfihJuttJ: Opqw!ittqu t!Ult!iniJ. nwq}lnfim4llulfihi•ll 
wqJ}bgmpJntU!!, o\{qpmfipnptfi i)t mwpphptJnu) W}lmwpp!i WllPJmpuhp}tg 
wqrp.-u1 tmuwgfillll 6wnwqwjpntU}lg : vpwug wnwuuliwhwmqmpJntUJ! 
t:w1wumti t ti}lwJU fipw!imu, np Gpwfip, fibptimbt\htntl 
Ujn~rwt!mtuwuwqntpjWU ub£1 4WJ11lll tfi UUWL hjntUlj.Wbpfihpmti tpqtu}l 
du.tuwfiwq: fl.wq}mfintltt.Julubpp wqmju}mpJlllUU wuqw{lbllt t UWJlbt Ill 

p}lupwltwfi, n~ tt :tJ}lq}14wi!wG up~mgfit,mlj : . 
fl.wll)mfintllJ.lulG bpp pmGwqwfintp Jntfig ll}WJtiiuuwqnJUlll hpuli w qw!i 

qnpanfifibp(!: fl..wil}mumln.ltl}!ib{l}l pmuwqwfimpJIUfiJ! l!wfuttwo t. I) 
c:iwm.uqwjpUWU mtuwlJl19 u lipw tfiupqpwjpQ, \UlUWUl{lnhuw(i 
utwp.phiUUPJntli)lg, 2) WJfi UJmpJl :tJltq]tqw-pJttiJiwqwu hwmqntpJntCifitpJlg, 
npj1 ltwqumpJwG ut2 nwJllmCim41llil!.! [!tii.J.Gmu t opqwfi}tqu; . 3) 
hJmuqwapfibpnui u opqwG £ib!lntti nwqJmumln.lli!fihpp mw}twbtJbtm uL)tg; 
4) opqwfipqu}lg qntpu pbtttlbtm wpwqmpJm!ijtg : 

uumwqwJpUwfi l:fihpqpwu u mtuwq{!: fl-wil}mwlJm}ltl }lqnmmqjt 
'wfumwhwp}l~ wqqbgmpJntfiJ! IJwuttlwir t fipw ownwqmJpuwfi tfibpqpwJ~ 
hhm' nppu,tfi WJU pwp6p t , WJlipwfi mdhq t wtumwhwpni.tii!: · . 

uwnwqwJptiwCi mhuwi{t! hwfilllwwfimu t nwiJimltqnuunllll 
JJmUwqwfimpJWfi!! p(inpnillll qwfthnp gmgw!ipzl!: . 

Swppbp mtuwqp nwqpnllmlnllilfillpp · qbuuwpwfiwilwG 
tu.qJ}bgntpjWU wum)l(iw(il! qwfu\IWCI' t UflWUg tubpq}twj}l QOwJ}lU 
b~.uqnpqmu}lg (t~): Uwufilti.W qwti . pl{w!im}l t<U dbbntpJm!iu t 
1JIWJUWliwl{npmti fipi•tfig qbwJ)tfi }tnfiwguwu fuunupJDWJ! (mtuwqw[lWP, 
)lnGwgw.u) 6Jmpmu: Uwlip uwufipqutpp (a - uwufi)lltlibp, uumm:tfifibp) . 
)lnuw~dwli }uuunpJDlUJ! 1wm pwp6p t, phpWibp}t!il! (P- tiwufipqfibp, Y -
6wnwqw.JP(ibp)' gwop t: fippw(i pwp4p t tuhpqltw6. h qwpci t uwuupl{}t 
\{wqpn, WJ(ipWii l1bb t fipw t~ (Wq; 4): • · . 

· .. Ufo dumwqwJpGlipJ!, npmip mubfi llbb t~. npUlbu l{wlinG, odulllwo 
bfi pwpdp lfbliuwpwCiwt,wCi t:}Jhqm}l&tntpjwl.ip: 

UJu ~bUwlbfin tll{wJmd t WJli · llwuflli, ... np mwppbp 
6wnwqwgnuifibp1t wql}bgntpJWfi wum)l6wliJ! . qwfullwb t Dl \tllWJli 
J!lii}huaJiDlp . 1nw611Wb tlibp~JP . lfwfiwqpg, WJtL. opqwOGbpmu, 
hjntu\fulbpcib.J:m4 L. pczlt2fib(llltU lipw(iq bplu\w~wl&lwqwfi mwpwbnt.ut-g: , 
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. 4. P.nliwgliJUl ownwqwnmuifibpp qhfiuwpwfiwqw(i 
wqqhgm~JmliJ! pfinpnzJUl hwuwwmmfilibpn 

l'lnliwguwu 

tlibpqpw 
'4.wqp lill2llfi p}ltln t1lt2llli 

-----
C41: 

tiwnwqwjpmu 
lfl:'4. 

uqwliwjpli 1 uqu t~. 
hjnu.iqwbpnui OuiliWUIWph}l ltt'-UulJu 

qnpb'wqpg 
: 

unw 
fl.hlimqhfiJwli u 1 20 uu u wl[hlllfi 15 0,49 1 

y-
ownwqw.Jpfibn 
f3- uwufihl!lihn 1 4,4uti 8 0,23 1 
a- uwulihlllibp 5 35 uqu . 4500 143,0 10 
'llrmmna a h !1 1 22 ttuu 45 0 10 

. 'bhJtnrmfifihp 09 840 27.4 10 

Swpphp t~ lL qhfiuwpwliwqw(i wqqhgmpJmli mfibgllJl 
6wnwqwn~Ubpf.l wpmwhwjtnUWfi hwtiwp 1!W}IllU1{wb t {!liqhwlimp 
qbliuwpw!iwqwli t~hqmpqntpJmli (Cltt) qnpbw\t.llg: upw wpdhpfibpn 
qwquqwb hli nbfimqblijwli ownwqwjpuhp}l frqwmliw\ip u ltwtutlwb h{i 
6wnwqWJP4Dll opJhlttnllg · u hwmqwfi}tzlibppg: Oppliw\t, opqwli}lqu}l 
nlil}hwlimp OWRU,lqWjpuw(i dwuwliwq wpwq libjUlpnfilibflll . C4t 
qnpbw\W.Ql! hwtiwuwp t 10, pult: uhnwqwU qbl}lthp}l mhf\u;qwli · 
6wnwqwJpliwO duuiwli.wq' 35: . · . · · · 

fi.wq}mfratqlfulfrh{lp ~~PuwmpnhUwli lliWPpbpntpJntli(! hwli1!Puw6mu 
t lipwfig lJ.bliuwpwfiwqwU UJqmf.I.tfmpJwa qwpl1np gmgw6flzn: . · 
.. · 4\Upliwuntlifibpp u . pnlntUiibpp hUlllwp wnwl{bt qwwaq bli 
llbp\tWJWgUm\i WJ6 pqni.DDU~Iihpn, DJUllig \UlUwmpnhUW(i UlWpphpntpJWU 
mLnqntpJn\frl! \ill pwOp op}l9 lipli2ll .. \DWuUJW\t mwppfihp . bli: Uw 
pwgwmpqntu t 6pwunl{, np qtup6 lijluwmpnhuwli UJWppbpntpJWU 
UlWJdwO.Iibpnut (llwJp~-pnlll) nwqJmwntuJul}l h}lliliwtt.wa qwlicptwbn 
mpnhqnl~ t. 2b01ulibtntl opqwlipqtip bjmuwqb'p0.hflll6, Lt. hbUl\ilppwp, w 
wnw2wgwnu 1{\nwliqwqnp tuum\pJntli: Op}lliwq, 212 Po ~wu 220 Pa ; 

. upwlig \W.Uui\Dpnhuwli utWJipbpnlp.JIUiil! l!wqlintd t 3 ·1 0-7 \{u&Jpq: UntJUl! 
qwpb@ t wuht J-134, 136-140, npnfip hwiH}lluwwu6 b6 bwup u}l2mq6bptl 
Ulpnlnlwfi fiJDLpbp; llpwGg \Uluwmpnhuw!i tqWppbpntPJDtfil! tlw"'"wtilibp- . 
J.lllUibfibp t: . . . . . . . . P'U 

. ll}luwmpnhliwli dto. . ·.!W]lPbJ.llllpJntli (IAlWiiJWll · hmqwp tmuJIP " 
wqb@) mlibgDit nlmlludint\Ul'.JlfibPJ! p~wqwfi UlWJllw6abpnu1 bu 2ba llwlUUl 
utnbJtbbt. t~ltUJI11lJlll'lw0bl:liSwnwqwJpwJ}l6 hlntw(bpnp.)UIG qwpqwgdwli . . · ' .. 
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hwuwp: Oppliwq, 238U · \Uluwwpnhuwli UlwpptpmpJntliJ! 4,5 · 1 0
9 

mwJiil 
t; bph hwz® wnllbt WJU; np brutlt lthlJ.unui Upw Jlmliwtnt lJwqumu t 
l!liqwuhli[! 1/10000%, pulJ opqwli}lqlimu wtlhJll PPt, WUIW u\nwg~mu t, np 
p(iwqwli U!WJUWfilibpmu liw qhlillwliltfihpp limn 2.}1 qwpiUJ wnw2wgp.ht 
ownwqwJ~WJpli hPtlwW:lmpJmli: UwlJwJli npnz qhuwtpmu qwpowqhgqwu 
hpqwpwqhg nwqpnlimijlJullibpp ~m.uwqtufintpJntfi[! qwpnq '~ mdhqwlimt 
llOtUtnp nwqlmlintlJ\.lUllihpp zUnphPtl: , 

.Rpupwqwfi lijntphp, npn(ig qwqdmpjwli uh2 ntiuymfimlttlult! 
[!lil}linu! t opqwupqu: ubppltfi owfiunqwphiu.[ . opqwfiltqu wUgw(). 
nw1!Pnlim\nll11P qbfiuwpwfiwqwfi wqqhgmpJntfiJ! hpuliw\jwumu 
lJlWJUWiiwqnp\.[w() t nwlllmGmltlllll \umll Ujntpp WCUlhqwUlWJpli @6wqml: 
litlhtlt nu:thq wqllhgmpjntfi mlit.fi WJfi nwtl!mfimltlPilfihpJ!, nrmfil! 
hhzl.l'UltpjWtlp WUW2WQ1intu hli qwq u 2PWtntb upwgntpjntliG.bp: "LrptuGp 
plitnbliulltlnpt.(i U Ul:ib' pwfiwqnt~jntUiihpnq libpbbqmu bfi W}lJil'fi uh2, 
wpwq mwpwbqnui t.li opqwlipqup pntnp uwuhpl!, \;wu 
hwuwqhliwpnliwgqnui bli bwuw\llwmwufuwfi opqwfilibpmu: 

'"kh.[wp tntbl.lJUl qwu antbtlllJl nwtymlimq\lUllihpJl qbliuwpwliwqwli 
wqqhgmpJmU[! npnztlmli t opqwfi}lqu libpumb1}JUl nwlllmlimlttllll qpru1 
lijntpp · ltl.tntl' tuhpnqntlt ltlUli qmzm lll.tulllhpu wumltliwlin\.[: :Jtm()tlrul 
nwtllmwqmpq uwulipqlibpfi 1!filtlih1_11tl pnphp, LD1tllwpwqwlipfihliP t[pw, 
umwunnuwil}lpwJpli nU\ll llhplt qwu 2PP hhm, qwprlll hli . lttmlitlht 
t\llltphtmJpli qwu unlinlint\tthwp :j>mqnglitnlihpp hwuwqwpq}l P2P2fihp}t 
lJ.IUl.upg, . qwu hpqwp dwuwliwq uliwt umwunpunui u wflllpli~J1ntU , 
wnw2wglibtntl mdhq wpmwhwJmtlwb mhqmJpli nlllJlltwgpnG. 
wfumwhwpntli: 'Uhlll?Pfi 6wfiwtqw~ ununp qnpbruz nWJ}]mlimln}uilibltJl 
qhliuwpwliwqwli wqllbgmpJwfi hwdwp liM lizwliwqmpJmli 'mfip 
nwqlmUmqlJul 1tJuul liJmpp uh2 li11w 1tw1mli (n~nwqpnwqmptl) pqnuunttlt 
libplJWJill~JDl.lil! qwu l!Pd}lwqwli mwppp bwuwfiumliJ!: Oppfiwq, qwl9pntUt! 
" umpn6gpnuin hwuwliuwfl mwpphp hfi, lliWtn~fimd bli lThliqbtbL.p 
bwliwqwpqp hfllumM' fuuppli: U}lwduntwUwlt opqwli}-.qu . wligwb 
nwl}}lntintlt\llllll , " Opwfi . llJ1lUl liJntpp Ubpbbnuin " tpumwqnt~l! 
hJu'tuqwbpGbpnui qwmwpl{nui t libpmubqnq Ji!Wiiw!dt fil{wmuw~p mllli1\ 
bwubdwmwqwu 4wpqntl., llJil op}lfiUi~J.UtltmpJwfi hpuwfi \fpw 
wnw~u.rti\ttlU1b · bU \ibpi1Jlfibp, npnlig . 6p2ngn1{ qtu11btlt t utmzmtqwliht; 
u,mwti6}1U opqwlillbp~ 6wnwqwJpLUJPii wtumwhwttmulibp wnw2wglinq 
nwq}mtimqliullihp}lg: Opp6wlt, ·qw191muintl tluupltbp ltbpwpwlt}l6fib}l@ 
{ltwt9Imtut! .. JD.U,PS..-fnJil9UlJ1Uj!. w,i'li 1uli1Illi_ . t) qctwtlmphfi . 
.pnppwg6mti b{i nw . - ~~~tpann~ . nul&pwj}lli . 
bJillU'IUibJll\Rif: . ' ' . . .' .. . .,_. . · .~ : .;•· 

. .. . ~~ .. \UIPDil .bi . -- qnpbb[ ,'. \hW1tu6}i61Ipla .... 
OJ"lWG}Mpl fajpbpJl dll!n9ntl. zti~blntl qlu\umuaalwc) ()lb litupufir1w'lwli,~~:~· . . . . . .. . . . . . : .:· . ··, 

. ·. ~ .. ·,.,.... ·. ·.. . . .. . . . 



Li~£11911tf ntU'llUlWlttn}u{ UJntpbp UJWpmliw~l1Jl 2PP 1,. ltbpp htnn; tiwz4Jt, 
Jnptlwpw!J.Wlipuhpp h t{bppbpp up2ngm{: 

fl.wll}lnwqm}ul. wtpnqniJ16tppwt!J.wugtiUt!i wuUt}l6wfil! L (iutnl.{WOnt! 
Jlnpbpmu ltwfl.nlwb t uwuliplj6bpfl J1tgpflg h t~ubppg: Q,wqw!ithuO 
ntu'ltnlwltmptJ. fiJmpbp'(! pnptpjJ tiwltbpbuflg zwm· wpwq !ibp<}cn{tl•ti bu 
WJIJwG tih2 L mwpwOtlnui WUPilJl2 opqwupqtimt: 0,5 \iltti UJpuniwqp() 
lltlihg1lll. tiwufiplJ.fibpf! hhzmmpJwUp wugfinui bli pnpbp 1.t bb2UUltpJwtip tL 
rpupu liu qwJltu: 0 ,5-1 llltti twtlJ.p llwu!ipltlihti}l90% tifinui t pnphpmd. putt 5 . 
tiltti WtJbt Ohbm.pJWli tPD2Dl hlUutplt!ibpfl 20 % ~flpUl[OUl t: Unwtllil Ub() ' 
tiwufi~ltlihpl! fiuumui bfi l{l:ipjlfi 2iitwnwltwfi nuwuhpnui, tUJUtlthhml.t 
lulut{nlu L Lttwfit.{mu bli, wfiglibtntl umwtinpu: 
h I.Onphpmu lJmtnwltt{nq nlllfllmwltmfll[ uwufiflltlihtdi wpwq Ghp()btlnul 
fi Wl\Jwfi tih2. uwltwJli lipwfig npnz uwul! ltLwfil[nui t uwl(}m~wqbpp 

4nqu.flg, np}1 hbmLwupnl{ pnpwJp!i hJntul[w()pnui 4WJUUl t uuiw~wfiwt 
hpLtwllwmL nwqlmwqmftl{mp;mfi: 

0 
, '+JllU)wmumtuwltwfi \jbliqwfipfibp}l unUl nw~tintljt}Ullihpfi 

1
IIqwUfiqU 116 wfigfinui hptHiwqwfimu tiwpuJlllwqw(i nU)m tip2ngnl[, 

~WIJlltiUUJUU W{IDUlWl{WjpbpnLU: Qpp h llbpp hbtn {!lilpll!iWO' ntuJllUUI.lqUl)l&{ 
qJmpbllli fihpa()mun llwtul[wb t p}ni}nulluiti u}lwgntpjwu pfimJPPQ 4 
u:UI}Wfim ~Pqfmt.nqpwqwfi qp6w4.}lg: UtnWUnflUWtJ.Ili!WJ}lfi ntqnul hbltn hfi 
utP'>O:l{mu Ultltwwwlfwfi liJmpbpn: ~wwtllwL)lwqwEi mwppbpf! pltt bli 
~p.bb'qmu,, pw611 np wq}lpibpnui Upwlip u}lwliwtn&l WJ4hnllt qlllli~IUt 

· 
6 

.. ~mfibpP . t. owpUfwppmfibp}l bbtn &{bpwbt{mli bfi l{WIIl tdtc}\fJD\ 
jmpbflp: fltpwupg wnW!WQWb', }lfi~UfbU UWl. bwql{WqjWID bruthpp 

:'wppbpn WI\Ppubpnui wnw~wglinui 1lLi qd'Qwp LDllnfmi u}lwgntpJDtOObp 4 
pw(ig fibpc)bnuln lfwmw!1\lnui t ZW&D gwc)p liwlfWfUlWlfmt (Wil. S): · 

. . . Uutwtlnp1JUUl1lpwJJUi nupuu nWJ}Jmw~Ulfut · fi.Jillpbp~ . IUlpbbdwll 
~um1.14wan " lUPWQDtpJmun qw}u\lwb t fipwlig QW}mliwc) pwu&Uljpg: 

. a ppwfl zwm b6 OpwGp wGglbull IIIIIUUlnpu~JIW Jwtll, wJ(ipiW lflti»P t 
bpbb1Jwa tDDlplut!= · · 

~llmttij UJmpbp}llib~uUi uumgbull bwduap ~wpi.DpWqmJ6 
~wliw~mpJiidi ndift ~liWpuam UIWP!IPtf bJIIw1UlUtUJU16hp}l dnm ibpb&dwli 
· · ~Ufl . liltlm ptup4p · t, pwti ~bpfl tima: UpJwli u~ lllpb&qwb 
~'IUllul pqmnnupibpv uwu&wqgmd · bli q~qW@qtl)l . ~==ar;;JU&Il ~p]l6 WJWqbu. Pliltlfbll Ul~ IIIWPPJI 

· . · Chp4w~~udi mUilUiioJitlJplltpJmliibpmd n~bp(i 
:-UI6bqd bQ libpdmb\fmd UIUipplip ~WU{UipiWbpm{; \,pw(ig illpbc,DUl[! 

lJ&UJbu · lltutullw-' · · t · · bpdntbtfmt · J~U~Jl~Wullmtul ulwpptl ~'" 
PJlUlwalpi .htu.alplp)Dllifibp}lg, pwQUDUllpJIIlli t qwqUnul .6bpapuilf\UJ}lli 
OCliDQiqbpbJaul'@: ulipdm"'fmt .. JJWqfmu.dpn}1~ . }lqnuunqGbptl iJIPc)bUw&i 
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wpwqntpJntli(! hppbdfi npn.zl{nui t fipwug tlwtb6mwl{w6ntpjwdp: OpJdiw4., 

fitpoWwO wpwqmpJntUJ! pwp4p t P1,1 +6, hhmn Pu +l , WJfimbbml.t Pu +4 , 

WJU hpUnl.JP1! UWUUWqbmubpJ! pWQWlDpnUi hfi 6bpUm&\liU\ Wl\bplJ 
ll}u}pntllqliwu mwppbp wumtmw6ntl: 

. 5. Opnz nwqlmwqmtu{ fiJntphpll uhJ:l()bntdn 
mnwdnpulUilllPwJpG nutmg 

([!UUl "l-.fl.Qwl{mmflliul{nt l.t mp.) 

Up.JwG ub2 JlWJ}}mtintlnJulfihplJ. . Ghp~wu m.ctqfintpJntlin 2um 
fihpWnlniul& · mbl\11 pwztm~nut l: hbmlaJwt llbooQpwg lf.wpqm[ phpw6n-l, 
twpuasiwzltwsllfi, G.bpliltw6wJlJ.G, .. · fWhuapug}wlJll !il!!ngn&{. 
WlpupmlwJUW\iqulJ]l&: Uw · pwg~p.t{aui · t bJDtutlusapQbp.fl 
~llqlmt~wi Ia 6Wipw&Ua. l!W& wnwu66ulbwmlf.ni~JN.66bpmt_ . 

~faluiCHitatl ·~· op~pllflqUld: Up.JW(i ~ "lbpb~uab 
llUII)Jm(im~llWPim~ull:' 

L opqaulllaqdtl hwuaap . tmbwt uuuppfl l{m~t6 liqmaDUJ6hpta: 
tabiJ~c)ltG qwplaopmpJ~ lipu.dig· }upwON WlplbgDtp.)Ql1in 
DpD2 hJDtu\{~ 1. OMU&(Ulbpfl tiqwmdwdp; opfillua~, 
lPDl!ltmui@ ~o t Jmpwhtm"'l1\t qb{t· tlz\IIUIUI&u lha6nid l 
bJDLDWtl~tibpll . pwq~,JU&u ~. db& . bullpauf t 
gmgWptapatd .. nuiQwa;Jiti hu&dua'tUifl4ll Glpuuiwdp; JDim Ubb 

... b.ual4m4 mill ~ta tlljW..Wwtip; 
2. millltJDWn~ ~ ' huunlpllp.JDdifibpm{' 

musppft W»mf '}.., f':. Ub~ "''IDPPbp.wlpWi htwiud{Ulpcpnu: 
nwqlultvplmnn$ ~P.)wilp h tRlbbl}lmpjlWip. wpJWfl 
llGy 1.t bjDltJttwotfUbtuud \tnu.Diu\WJlW uttwgm.p.Jiitlililip 
wnwyusgibtat ~qnt.liudpilpJUHip h WJL qnpbllG6~tt: · 



.fl.wiUmlinttnJullihpjlfi, [!Uut fipwfig pwz}llllwfi opqwfiltqtintu, 
pwdwunui bu lnpu bJuHiwqwG fullpbp}l (tJnulJwuml), bwmntq 
wnwlillfiwgfintll h6 JilJ}}l }lqmmiUJfibp}IJunuip(! (WJI. 6): 

. UJuUlJlu)l pw<hufinuin U}WJliwqwqwfi t, pw6}1 np npn2 qbuwtpmu 
mwpptp):l utlwu pwzfuru.ut! qwpllll t ~tu4tr tJwuuwl{npwlllhu, ppl{wbfi}l, 
wqnm}l, ~pwbli):l, wb}uwbfilt pwz.twuun 4w}uqwb t WJ6 pJtupwljwfi 
d]lwgntpJntlllihppg, npnfig ~wqumJl!Jwli ut~ Gpwfip wligunui bli opqwli)lqu: 

6. fl.wq}mwqm):ltl mwpptp}1 pwz}uuwa mpUfhPt! opqwli):lqtintu 

Pwlluuwa mllutbnp Swnnhp 
~WtlWUWJlW2.Wijl lllwppt-pw~wfi bwuwlJwpq}l 

wnw2pfi hpufiwqwfi Juupp 
mwpphpn' 2Jlwlf}lfi,l}lp}lnui, 
uwmp}mui, \{wt}uuu, nmptul}lntti, 
gbqjuuu, nntmblilmui, ptnp, ppnti u 
Ulll a: 

4uwJupwJpfi (oumhnmpnUJ) <.IU}WWt~wtJtwqwfi mwppbp' 
pblllit]mui, qw}9}mtu, umpnfig}mui, 
pwp]mui, riwillmtu, g}tpqnfi}uuu, 
llmnlmtu, :t>mn11 u wnu: 

LJWill}lll J]Ifi Lwfiinwu, gbp}uuu, uwnubmbmu, 
uummnfipmu, pup}uuu, uwCiqw(i L. 
wnCi : 

bplt\!WUWJ{lfi · P}lUiimm, um}lp}uiui, wpubfi, 
mpwfi, ubtbfi u WJlfi: 

fUpbpntnJUlUI OIUl, tHillU WUUlWUl: 

fl.wqpnfinttnJullibJl}l pwz}uliwfi lliJnqbftl! pntnJl mbuwltJl 
qwpfiwuntfitibp]l opqwfi)lqumu u\jqpmli~nphCi GmJCi h!i L.JlJll l:ifi tJlnJutlmu 

. ltbW}wunt mwp)\Jllt htm: ~Il}1uhpp linm · nwq}mwqm}nl pqnumUJ6hpfi 
wlig6nui bli nuqbpp)l up~mguq utm'llt opqwupqu L. UJwhhumwt{ntumi bu 
hjntu~wlf,Pfibpnul: bp}tmwuWJU} \jhfiqwli}tfibji}l hwtiwp wnwtJbt pfinJU12 t 
nwqJmOntlfl]U}fibp}l 6bpbl1Uwfi '.UJIUJqntpJmfi(! lr .UJwhbumwtlnpnuf(! 
hJntutf.wbpfibpntJl: UJq qwlljw\jgm}}JWUp npnz nwfllmfimtn]lqfibp pwz}ul{nui 
hCi 6m)li ~pqwu}l mwpphJl utuubjmui wCihwl{wuWJltu~wtJI: Oppfiwlj, 
tlwUlJlW2 w61ll}\tbGqwliidihJI)l uum opqwGJiqu lihJlUntlJqw() umJmfigp.mu -
90 ul{qptill1 dM pwCiwl{mpJWUp qmmwljtlmd t nuljJihpp mqmCiqw61iUJfi 
liwuhpnul, putr hbmwqwJmU ~:ul•1Jwljm dwuhJmui: .PnJIJHlp!DJ}Ifi . 
UJprighuGbp}I dwdwfitulJ G.mJihtJhu nwqJmfimll.t)lqCibJIP pwz}umun lJwrmit t 

cil\ 

I.J.11ibt wlihwl{wuwpw2_w\j:l: {!nppnpwjpU 02WI:ulib)Ultd nUlJllmGmq\lUllihJt\1 
qntmiuqnt~(! UlWUfijWq WUQWU J!WJl~JlWUnlU t: 

UJfi oJtqwfip, npmbt]_ ml:i.r}}l t muhfimu nwqJtnumltllulJ:t 
hwuwqblimJ.lllGwgmu lt np):l hbmL.wlipnl{ Gw blipwpql{nui t wnw\{htWQDtJii 
ownwqwjpliw(i L. w}umwhwpuwli, 1.{02_\{nul t ltPJ:lm):ll{wl{wu opqwfi: nJUlz 
nwqlmlim4tlullibpp hwliwp tw.tun)ll{wqwfi opqwfilibp b(i bwfiqpuwfinui 
tiltzm limJii opqwiHibp(!; oppliw4' Jlllllt hwuwp l{whw6wqbt]_on: 
um)Ulfig}umi):l, l{wtQ}uuu)l L. nwqltntlilt hwliwp' nutwfibp(!: PntnP 
nwq):lnfim4tlulfibp)l hwUW}l \ulpmpqwqwli opqwlifibp 41Jlfihli 
wpjntuwumhqlJ hwuwqwpq(! L. ubnwqwfi qhft&hpJ!: liju opqwfiuhpP. 
hwuwrnJnui bfi qppUl~qwqwli WJU lllwmnwnmt, np fip.wfip wnwl{bt tung hlP 
bu GmJGJm4 nwnwqwJptiwfi \j:lnpp qnqwGb!lJ:l <twuwfiwq, U(lwClqmu 
wnw2wfimti bG twl{wfi 4m$ntumpjntliuhp: 

OpqwfiJlqU {!fiqun11 nwflllnwqm}ll{ }lqnuuuqfihp(!, }lfi2_tqbu 1.a. mwpJlbp}l 
qWJntG J:tqnutnUI.fihrrn, fitpqpwl{l{mu tu fiJm~w$ntuwuwqmpJw<i tib9 u 
rpllJlU bfi pbti\{mU opqw(ipqli}lg qqwfip~, Ubqp, qwpJ.t, ~t{ll U WJl 
nwfiwUiwphfihrmtJ: UJG duuiwfiwqwliJ.t2ng(!, npp (!fipwgpmu opqwfipqliJ:tg 
qntpu t pbptJnui mwppp qbu uwu(!, l{n2_l{mti t l.tltuwqnlpupbpliwfi 
qbUuwpwGwqwu ZJl~: Swppp nwqpnwqm).lll }lqntnnUI.IitipJ.t Ul.wqwuuuil} 
oJ:l(lwG.J.tqtiltg wpwqwlintti t nwqpnwqutJ.tl{ mpnhuwfi hhmltwfipnl{: 
~bmuwpwp, nwqlmwl{m~ll pqnmmqfibpp fil{wqbgmti(! opqwfipqwuu 
qwmwp\lmll t qb(iuwpwfiwllwfi oplJ.6W2_W~ntpjntfifibp}l I.a. nwqlmwqmJ.tll 
mpnhtiwfi opbfipll hwuw~wJG: 'bynulig quuumwgp 6\lwqmti(! opqwfi}lqUw.li, 
~firpufil{wlf t wpmwhwJmb(!WuwrpupuptpuwG t~bll'.nP\lntpJwfi zp~wfiml 
(Tt~): 

fi.wJUm,.u.Gw'lDP UJDlpbptl }luipbp: fl.wl}lmfintqtiulfilifl{! ntuqhu 
GbpllJ.tfi 6wnwqwJJ)Uwfi l.ijilUlb(lgflwt wqpjntpfihp (!UUl l{bfiuwpwfiW4w6 
wqqbgmpJWG pwdwCiqmu h(i htwq twpl1 

U twmip' wnw\lht pwp(\p DU1Jllmpmuwqwfintp]m6 mGbgflil 
nwq}lnwlfmtul {lqnuuuqfibpfi hfi . ~wutwp- 210, tttntnfipntu -210, nwqpmd-
226, pnp}lnu.i-230, ntJlWG-232, UU.DtUU10Juuti - 238 u WJt6: 'bpwfig lip~J.tti 
mwpbqwfi plllJLWIIlpbUl ):uUUllPJntUf! (lllt'l) ~pntti uwhdwG\lwir t 
X ·110-8 -10-10

) : 

{! j:umup' pwpnp nwll}utpmfiwqntpJntfi mfibglll} nwqlmtimtu}ll}fibp(i 
tfi, npnlig hwllwp ti}12l1fi mwpbqwfi pmJlWlDJlbllt ):umntpJntfil! 2tmtu 

llwl{wuwp r X· (1 0-7 -I 0-9
) tWft: Iuup}l fihpl{wJwgmgfJ.!utpa ta· 

nmmhfipnui-1 06, Jlll}-131, gblllmul-144, ppuUnun-21 0, }Hllllmu1 .... 234, 
ntpwfi-235, uu.nllJlll(ijulld-241 l.t WJti: UJU lwiPll9 t liwll w.npnUgtmul-90, 

oplthuuiwpi~~~~t 4-lo-:10
: 
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q. . funu.ip uJl2}lfi nwqtmpn~fiwljwfintpjntu . nt.Ubgm( 
n\WllmlimtnJulfibpfi hfi: UJu J:uup}l hwuwp up2}di mwpbqwfi pmJtwmpbllt 

. 7 ~ 

}umntpJntfil! ~pmu l{wqUm.u t X · (1 0( -10 ) ltPIF luupp pqnUUlUifibp& 

bfi' UWmpltmU- 22, :}lriu.)np-32, b'~t~p-35, ~tnp-36, \tWlQ}JI:UU-45, bpqw,...; 
59, l{ripwtm-60, UUl}Ulfig}uitu-89, }nrlp}unu-90, Unl.}lpi)bfi-99, Utn}lppmu-125, 
ghqJuuti-137, pwptwu-140, wmpntu-196 u wnfi: ; 

LJ:. }unuip' tPnJ2PWQDtJfii nwtilmpmfiwljwfimpJmfi ntfibgmf; 
JlUJJllmfimlu~}}qfrbpfi bfi: U]l~pfi lDWpbljwfi pnlJlWUlpbl.}l }utnntpjntrif! 2J1Dl~ 

llwqumu t X· (Hr' -I 0-6) \wfr Stl.Jwt fllupp }lqnmnUifibJIG b6' 

ptp}ltluuu-7, wb'}uwc}}l{i-14, :f>ump--18, J2pnd-51, bp\tw~55, UIIlldio-64, 
tnbtmp-129, uuwOl}lfi-197, ufiqpl{-197, pwl.}lnui-200 l.t WJtfi : . 

b }unulp' llwqumu bli tnp}ltn}lfi L. 6pw p}lu}lwllwfi upwgntpjntrifibJln; 
(Ulp}ltn}lOJ2U]:u} l.t qbpc}wfi11 2ntp): .Qp}l hUJUWp tnp}lmpp pntJtWutpbtll 

- -6 . . 
}umntpJntU[! uwhuwliqwO' t 3,2 ·1 0 .4Jtft: 

~wuwowJii JDtpwpwfivmp nwq}lnwl{tn}nl · }lqnmmqp 
milq}mpinfiw\twfintpJWG[!, tuz}uwmwfip}i dwuwfiw\t Ujtuhwfi2tlmli t 
hwtiwUjwmwu}uwfi .uwfi}lmwptuqwfi .\twfinfifibp}l Ujwlnqwfinui: · 

fl.WJilmw\tmfltJ. }lqlimmqfibpp · qbfiuwpwfiw\twG- · wqqbgmpJW6 
wum}lawfi[! npnzllfl qnpbnfifihp[!: fl.wi}}lnw\tm}ltl unupjlhjl}l 
\tbfiuwpwGw\twfi t~hqmlnlm}')Jlllfil! pfinpnzt{mti . t nwq}mtu\tinlnf 
pqnu:imqubpp :f>}1qj1qwqwfi (qnqw, lJ.llUWUlJmluiwfi UJmppbpmpJmG, mbuwq 
L. tul.ipq}lwJ}l 6'tunwqwJpmu) u qbfiuwpwfiwqwfi (pwzJmiwfi dh{!, Iplt}lU 
pbpuwG UUlllfi u WJlWqmpJmti[!) hwmqmpJmfiGhpnt{ L. l{bfiqwfi}lGbp}l 
lilhuw~wjpfi h wfihwmwqwfi nwl)}mqqmJmUmpJWUp: 

bpb ·. nUDllmwqm(nf }lqnmnUifil.ip[!, I!fillfihtml OJlqwfi}•qu 
hwqwuwpwltulfl pUizfutlmu · bfi WJfimhq, wu1w wU\tw}u lipwfig yJU}upg 
.wnw2wgpwc} h}l~wfiqmpJWU l!fipwgp_}lg (ump, · hfipwump, fupnfipqwt}wfi) 
.qbfiqwfim UDUl .. 6\twmt.J.mu t tPWJbtufU}l L. wunp&p(ibp}l qwfiqqwb'}l 
qm{ipwgmu, . tlili:Pn.ful wpjmfiuiumb.l]Wwfi }u}nm I!fi\J6mu L wnwtlbt Dtl 
,dWtiqbmfibpmti' \}lwlflm~ hJrituqwc)pnui mnmgplihpp wnw2wgmu: 

.hqmrunqfibpp lJuw)upwJ}di mpul}t pwztuuw(i <hutiwfiwq qbfiqw(im 
~ •.. . fiqwuufmu t lltWJbwfup libc}wgmu WputUIUlhqWJp(i 
i.upJmfiwumbqltdwfi hhuiLwfipn~; oul{pwc)mbwJ}lfi wpJmfiwumhq()Uwfi 
uinwllbtmdbr} ~61}6nui; wt1npc:\}l(ihp}l mdbrt hbmw6}t pwgwqwJmu; wnwlfbt 
2w:i}mlt nul{pwJlJli nu~mgpfibp}l wnw2wgmu; .. 
... · . . l'lqnumUifibp}l uwJli)WJ}lU L. bp}l)lwliwJ}lfi · . m}llll}l pwzfuuwfi 
dluliwuwl{ · liqwmhlll tfmlflnfulltp_mt66bp bfi mb.qj1 ntlibfimu uwJUllltli li 
UlllWUQpuwttlwWJ}lU nutntd, bp}lqwdfihruuu L u}lqwm~}lntqptihpmu : . _ 

'fiuinwQWJPWJjlCi h}lqu.lii)lltpjwG 1!fiPWQJ2~ l.t fijlW wllwptnl! npnzllJl 
t!Ulltufi · qnpbll60 · t bWGtlltuw{inm nwsllm}lqnrnonJ) lWI\\QqftlJ.WPbptkuU 
~-

t~b4m}n1_mpJwfi ZJ:l2Wfi}l mhnrJ.ntpJntG{!: UJUUibu, qwpa t:Pt4m}u.jmp)wti 
ZJ12'Wfi mfibgrul nwq}mfimln}lqfibpf! (}llnp}unu-90, gbqlunti-137, pwJ1jmu1--
140 L. WJtG) ti}lwU}wm}lq qwti npnz qwpa dwl.iwuwqwu}l2ngnui I!fil!fibtml 
opqwu}lqu, (ipwug p!iupnz qnqw!ibp}l lill2ll bqwb tfmDp mwppbJU1tpJwfin, 
wnw2wgwuti bfi ump, hfipwump L. }upnfipq [!Upwgp}l h}lqw!iqntpJntfifitp: 
liJU qtu.wnui mhq}l t mfibfimu WpJWfi U}Wutqbp}l L. l.J.bGqw!im [!!iqhwfimll 
tl}lawlJll wpuiq qbpwqwliqfimu: "UntJfi UIWJUWufibpmti wql)llll, uwlJ.wJ!i 
ljjluWl)ntpupbpuwfi t:f>ilqm}ltJ.ntpjWU uba ZJ19WU mub.gnq nwqtmfimqtluluhp}l 
(utllJUlfig}unti- 90, nwq}umi-226, gbp}lnui-144, uummnfiJuuu-239, u WJJU) 
qnqwfitpn. !izwfiwqwl.}lg mwppbpqnui bfi, npnl{ l.lJ.WJliw!iwtJ.nptlmu t 
h}ltlwfiqntpjwfi ump, bfipwump u }upnfi}llj [!Upwgp[!: ~}tqwGqntpjw6 

4hpmqwfiqfiuwfi 2P2W£i[! bpqwpwmu t, :jlmfiqg.flwJ}l !inptiwtwgmun 
ymunuptJ.mu t zwm l}wfiqwq, hwtiw}u WUW2Wfintu b(i ~wpnpw4 
nmmgpubp, ppnupng}lmbupw, uwl.J.wqwpJmGmpJmfi, WUUIUU}ntp_rmfi L. 
wnfi : UUIWfil)}l hwtiwp fiw}uwtnbUl{wc) qhfiqwu}lfihp}llinm WJU t:Phqlll!ib!ll! 
qWJUlll bfi lhwugfiht bphwfi qmt. uwqwJfi umhtiwJ}lu u lJwpfituUJm 
wfiwumfifibpp tinm fipwGg wnw2~ug1Iw!i qmwfiq{! u}lwfiqwliwJ!i nhwt t : 

4bGqwfipfibpt! UW}uplt ufifil}}l illPWJP 0t2 hwfil}}luwumti bfi qmwfiqJ! 
t{mppwgfinq oqwq, pwfi}l np fiitWfil! mfitfi nwq!mwqm}ltl liD;t\Jthliilfibitlt 
!plltUlithtm {!Ul}ntGUlqrupjntG lt npnz ~uttlmtl U!Wliwutg(imti bfi Gptufig 
t.hlllllP!! ufiliq}1 hbm UWJUplt opqmfipqu: ' 

Gtufi11 li}l2I\t4GhJI}l t11pnhtiwfi Willl.Jmlipmu umwgqwc} pqnmnuluhp}•g 
wmu4_ht qmpi..1111 GzwGmlJ.mpJntfi mfibu <l.Jmqmmfilllhuwqmfi lJbfiqtufi}lfitpp 
L. UIU}ll}llt hwtimp bp bp nwrllmwl.Jm}n}jtqllutlltqfihp' jlll}-131, UUlJlll!ig}mui'-
90, gtqJtmu-137: · 

Spnhuwfi hJl}lmwuwpq · fiJmpbp}l pmfiwltwfimpJntG[!: SJUlhtlwfi 
bJl}llllWWUJtl} fiJmphp[! qw hlltiGtuqwfimu IJmpawqbg nwJllulfimlJllulfih_p]l 
Juumumvnfitrafi bfi: <filUut}l Gpwfig. w\ttn}ltJ.ntpJwfi wGqmUJ! \ttumwpqnui t 
zwm wpwq· 7 Owd[! uhq-10 wfiqwu lt 2 ZWJ!WP w!ig l{wqtinul t 0,1%: 
fi.wJ!Imwqm~tl t.J.tnfutupqnuifil:ip}l riupwgpmu lflnflntmu t ll fuwnfimtllllt 
)lqnmnUjWJ!•!i ttwquf!, .bbmhwptup, tfmtul{nl.tf t fipwug fihp.ommitl, 
pmz}umU[!, qmmwttmul! opqwGltqiintu li qbfiuwpwuwl.JwG utqqhgmpJntfin: 
~ qtu1 qt.!itlw!i}tfihp:}t op.qwfiJ•qumli Jmpwpw62JIU!l nwll}lnfimqllullt !ftUPl![!. ·. 
wfiqw}u "' upw umtnp qnp~bpu dltltg' winu66}lfi · J)b fuwnlimJupull 
uqqpmfivnpbfi bwutU!izwuwlt t:- _luWQfintJUJmii umwttt~:- uM 
qtfiuwpw6w4w6 GzwGwltmpJmfi mlibfi JiuW nwl}}lnw\tlill•ll Il'lnlilnutfibpp 

. (Jnq - 131, 132 L WJ!Ji), Jtfil1JlBU fiwL umpnGg}lmd}l-8.9,91, untltpqbfi}l-99, 
phtm!l)l-132, puip}mtd}l-140, gb.p}unU}l-143 . IJwpawqbg pqnuimqfibp[!: · 
2Gwjwb fipwlig t~hqmfl~mpjwfi (!utp6 ]p~w'fijlfi, Gpw6p WilWQ qmpu bfi 
phittlmu otiqwO}Yqd}lg OliqJl, lt11U11iP}l l.t "wp}l hbm: .Pbptufi}t ti}t2D9ml 



ptuqtiwpfut wfiqwti wfigwb '[!fiqhwfimp qnqwJ]l 70-80% ljnunwqtlnui t 
opqwfiJiqtimu wnw2]1fi l_npu opntu: 

ltwpowljtg nwq)lnfimljtfuluup]l ljtfiuwpwfiwqwfi wqqtgmpJntlil 
qwuuu{ltlmu t h)lufiwqwfimti ~-ownwqwJpuwfi lift2ngmt, npft qnqwij 
Gzwfiwqwtltg qhtlwqwfigmu t y-!lwnwqwJpuwfi qnqwJftfi : ~tmmtw~ 
)uwnfintMJ! wfigfittml ljtpp htm hpufiwqwfimu wtumwhwpmu t 
umwunpuwq]lpwJftfi mq)lfi, ftult tmatlwa )uwnfimpqll qtuwmu" 
qwhwfimqtq&J!, umwlin1]utuq]lpwJJtfi mq]lfi, wpJwfi hwuwljwpql! L. wnfi: 

Opqwfipqu wfigwc} qwpowljtg nw'llmfimq\.lulfib.pJt )uwnfimpq)l 
12wfiwliJ:tg qw)utlwa t ownwqWJPWJJlfi hftl[wfiqntpJwfi ump, tfipwump h­
Jupnfipfi &l.ttpp qwpqwgnui[!: ~ftl[wfiqmpJwfi w)umwfift2filipl! fiuwfitlmu b.li 
wpmwpflfi qwuuw - 6wnwqwJpnuSflg wnw2wgwo 6wnwqwJpWJ)lfi 
hpqwfiqntpjwli w)umwfift2fihppfi : 

<!.wuw6WJU 3 . li. :bhru}npntl)l l.t mpft2fibp)l mlJ.Jwtfibp)l, Wltp 
6wnwqwJpWJWltfi h}ltlwfiqntpJntfi[! qntlhpfl umn wnw2wfimu t, tpp ~npu 
O!IIIW [!fipwgJ;!DUl opqwli)lqu t UlCgfimu wtlhtJ:t pwfi .15 liJ:t pwfiwqntpjWUp 
ljwpo WUUUUl nWJl)lnfintlJlllllfihJlP tnt<}nq )uwnfintM; tfipwump &h)l 
qtuwmu· 6 4p, puq )uJmfiltlJ !lwnwqw.JPWJpfi hfttlwfiqmpJwfi ' 3,3 4ft: 
UwlJwJfi . Ulhmp t fi2bt, np 'l.Jillllwmfimtuwqwfi . qtfiqfiw!Jfitp)t' unm 

. qwp6wqtg nwq)lnfimqtlnlfihpp )uwnfint1lJl)l pmfiwtlnp wqqhgntpJDlU[! 
WDIJJJOU ttutlmuntu(iwuflptlwo l_t : Cwm hwpgtp UUJWUntu tfi qpmwqwu . 
UJWpqwpwfiuwli: . 
. 3nq -131 UtmwpniJ:tqli[! l.t pmfiwqwfimp_Jntli[!: ~WJUlfip tfi Jnqp 24 
}lqnmmttfihii, llJIIlfig qwfiql[wawJftli p)ltlJ! !llimhptlwtfihJmtll.J.wqumu t 117-
126 h 128-139: l!ntnpfi wt•htumwqtufi hfi h hwfiqpuwfimu tfi uft2ntqwJpfi 
nhtulJgltwubJIP fiJntf'hJI: Umu2J1fi wfiqwu nwq)lnwqm!nt JIUl (.JIU}-128) 
umwgbt t E.Fcrmi i934p lJWJutfi JllJl - 127-)lg, fipwfi mipwqnbhtntl 
fibJmpnfilibJmtl; 3nq!l nwqimflqnmuUJfibp}l umtuguwfi UJotu hqwl.iwluf 
ptumJlp ISwnwqwJpmufi t fibJmtmfifitruut: Bnll11 nwqflnwqmfltl 

· pqnUUlll!fihpp qiljwguwfi qwpl.anpwqntjfi mq}ll.i' . c)w(ip U}l2ntqfibpll 
tnpnhUUJfi nbwqgpwfi t : 

3nqfl nwqltnwqmptl pqDIDilUflihp[! qWJlllll bu wfigfiht ljbfiqwfi)llitpp 
Ollqwfipqli uwpufU1wlJwti O(lqwfifibpp lif12ngnt1, 2fi~wnntpJwfi , uw21Jfl, 
;wqqwUjbfim, tlhpJ;!hp)l L.mpf12 !lwfiwUfwphfihpntl: 

3nq'(! wljmfltllJhfiuwOpfi mwpp t, J!Uljfibtntl opqwfipqu wupmwmUtli 
Uhpab"ttn~U t WJlJWfi lih2, nplt . unm 60% UJWhhumwtlnptlntti t 
tlwhwliwqli.q&mu (llJlpmp~wqwfi opqwfi): lJP2nt~WJpfi UfWJPJntfifibpp 
6\Uuwfiwq wnw2pli 2wpwp6bpnui umwgtfwb pntnp nwq}utw~m)ll[ 
fiJmpbppg linm 19% q· · •unui h6 JllllP nwqlmwqmJul pqnuuuqubp(!: 
'1-pwfigpg · wubliwubc} Gzwliwtpllpjnl.Gii ntfip JIU}-131, 8.05 op 
. \dluwuipnhuwli UlWpphpntpJwtip: Sm}-131 l!filllibtntlllbtiqwwu opqwlipqu 
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pwzful[mu t hJntut[wapfitp~ l.t wpJwfi UJ:t2h: ~Jmutlwi)pfibpntu qmfitlDil 
JiULfl-131 tuumtpjwfi hwpwpbpntpjntfi]! WJlJWii ub2 qmfitlnq nwq)lnlimljtlt'llJ 
)utnnlflJWfi (hwttwuwpl[WO t 1 Ulltutlnp)l) fiqWtnUWUp flWUWtJ.DJltlntU t 
hbmhJWtl.J.tupqntl' W}ljntfi , Uljwfifibp, \flWJOw)u, bfipWUlflWUDJ)UWjpfi qbq6' 
1; hllflljwulibp, UWJUl, 6tlwpwfifibp' 2-3, fluwqbq6, \Itq' 3-5, qqwfip, qwp' 5-
15, tlwhwfiwqbq&' 10000: · : 

ltwpfiWlDUl lJntlbpp unm Ubq opnui opqwfipqJI wfigwb }nq- 131 -pg 
I ()lmp qwpfl hbm wpmwhwfitlmli t fipw unm I%: ~wtlbp)l &tilt qhqfimgp 
tib2 wfigfimu t unm 16 %, bpb fiJlWG£! Jllll - 131 bpqwp dluuwfiwlj bfi 
{!fiqmlimu, fmq ulllltmwlJmgll ut2' I% opttw {!fiqmfiwopg: 

fi.wqltowljtnfltl Jnq)l pmfiwtlnp wqqbgntpjntli{! Gw)u l.t · wnw2 
wpmwhwJmtlmli t tlwhwfiwqhq&lt w)umwhwpmuntt: 3nq - 131 \flnpp 
pfi'lltljwulnpwjpfi 1p1qwfibp{! tlwhwGwqhq6p hjmutfwb"po~u filjwmbiJ:t 
\flm}m)untpjntUfibp l_bfi WDW2Wgfinul: upw ubc) qnqwfiblll! PDlDJl 
ljbfitlWfipfibplt Unm WDW2 bfi pbpnul tlwhwfiwqhqclp pWJtWJntU, 
tqwpbfi)uftUWfi \fllt}uwppfitlntU t llUJlWilgwlJ.wfi bjntUtlwOJ;!ntl; 

OllJl-131-ntl potfiwtlnpmliJ! wnw2wgfimu t : twqwG 
qtmjm}untpjntUfihp fiJWJUlWJltli {ttbUUl}lllfiwljwfi l.t bwjpWUWUWJ]lfi . 
pw<tpfifihpntu) l.t fihpqwmwqwfi hwuwqw}lqbpntu, J:uwJ:umtlmli bfi 
opqwfiltqtlp GJmpw\fln)uwfiwqntpJwfi uwngtufib1tf!: 8nqp )lqnmnll!lihi•I! 
qmmw~Jtlbtnll pnpbpnui fill!wummu bfi pJlnfi)u}lmfibitfl h pllpwJftfi 
pnppnpmufitp)ltunw2wguwfi{!: 

':l-wltwGwqbq&nui w)umwpw!Jwl{wfi tlm\flntumpJntfifihitll 
)unpwgtiwfi{! qmq{!fipwg i.unw2wfimu t liltl.J.ubqtaliwJltfi (tnp4mjmmg) 
pfinpn2 wfumwfi}t2fihplt tiltwqgmpJntfi' uwpu!ip 2tuuintpJwli p£bgmu, · 
upmw)u\flngp t}wfiqwqmu, fiJW)lJltUJ}lfi qbpqJtqntlwoiitpJmfi, tufin,t)WJ!lfi 
ll!Wmhplt pw\flwligbllmtpjwfi utbwgm\1: LJW}lrplll' qWUlWJltlntil t 
6wpUIWJpfi IJ.wquw\fln)umu; bp}lqwufit}wtti, ptuquwguwfi o)tqwfifih)mtu l.t 
fitpqwtnlJt qbq&bpnui :}>muqg}mtitilt h cll.tmpwfitu~mfi tfmtlmJumpjmli!ilip: 
U)umwlnupl!wo bJt}tqwufib)tmli }uw}umtlmu t . hhtiu•l}•fiwO:Itltwfi (wpjtufi . 
zwp<tnui{!) l.t hbmwqWjntU qWJ1l1Jl t qJUpqmfiwt UJlllljwufibJtfl bwfitl 
hptfwfiipnp JUtfi · fi b~J,IDU Itt bJmq: <.wptl whwfituqbl)l\ p w)uutwhtU}mtill! p UJllllU 
t Ca +. tfmJuwfiwqmpJwfi fuwfiqwpuwfi' }uw)uultlmli t nulwfibi•P w6[!, 
llUlJPWgntUt!, l,llntU2WfiOlli t WUlWUfihJllt_ qtu}Jltbu l.t. WJtfi : 

fi.wllltnwqm}ltl Jlllll! wqtpuu t · W}lJmfiwumbt}b opqwfifibp)l qptu~ 
wnw2wgfimu t WJlJWfi: Ultumqlittlt Juw)lJmmti, fitlwqmu t fibJutJm~)ltfibp}l, . 
thli~ngpmfibp}l pwfiwqu l.t qw}tqwfimu t. umlJwttmt•mfimpJmfi: O'tuup · 
qbuwtpntu lllimtlmu tli ump tlJJqhli}tw, p}mlipug}tmnuthfiltw, 
ll)lUUQ)l\.!lllU}bli)ltu: on$ nwqJ:uuu~m}ltl}tqnmnU}Ub(l(! qtUJUIJl tifi Uwqwc)\it 
mnmgpfib}l. tJ.whwfiwqliiJ4nut,- \lUlli'.inh)mrn~ltqmti, ubmuljtufi qbt}t\hpnut t.. . 
lllJiltz opqwfifib!mtu: 
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,., 

DuJulWJfdi bJntu\fwb'pnu.t ,zwpthlt\ln w&{bt}l I}WUr}Wfl t, pwufl" np 13-
1h.uufipl{6bpfl tlibpQ}lWJ}I db& llwun 11J.w4l{nut t nul@wJ}di bJmul.[wQI2}1 t. 
nutwwbntbp QDI\~119: . 

UmpnGglmt~-90 wqqbgntpjuiG umweiduwh\L\m\(mp.Jlltli'f!; \(wJwfinui t 
fipwOnul, np uw bpl!wp dunlwfiwlJ Ul\ll.luqwGt{bJDlJ. \(uwfupnuf, uzmw111bu 
ISwnwqwJJmtti t bJntulJ.wOpfibpp, WJil Ultutn6wnnq nulJpwJpu hJDtulJ.wbpnui 
L. WpjOlUWUUlbqb nul@i.ubntOnui Wl.{btlt Ubb t{mtfmfuntpjDtlifibp bfi 
lllnw2wfunu pwu opqwfijlquft UJntu opqwliubpnui L. h.Jlll.u\{wbpfibpnui: 
UwltwJu wtumwpwfiwqwli unmgtuUibJlt! fibp,p}l6 L. ntPltl opqwfi!ibpnui 
UlllW9WUntU bfi n~ U}lWJU 6wnwqwjpdw(i wuuft2WI{wu wqqbgntpjWUp WJtL. 
wlillJlwqwp4\tfwb nbwl.Jgfttulibp.ll u}l2ngn\{: ; . · 

U}.u.~w.bwpuwfi uumghup qwpqwgdwfi pfintJPI! L. nutqllmpJntfi I! 
h!uHiwlJ.wGnui ujwjuwuwl.[npqwb bu · uwpnfig}mtd-90 l}IlqWJntl t. 
opqt.ufi}lqdntd qwfilJ.btm dwdutl.iwl.Inq: 

4hfii}wfi}l6bp}l l.{pw lJwmwplJ.wb qmpobp}lg bwjmup· l. np 
ulllJllllig}mui-90 qu~.pp qnqwfib.Pl! (zfibp}l hwuwp 0,0002 ulfllltflw I ,5 -2 
\llu:p.qt.u f!UPW91!Dtd) 2bli wnw~wgfimu ~t6qg]mfiwt tlm\fln)umpJntfifibp 
(gmppl.jll!i), }lult UflWUJWUl}ll{ nfiqntiil.[wb ubc} qnqwfibp[! (zfibp}l hwuwp 0,4-
0.6 ti4p!lJq) WDW2WQUnlli b!i Untp [!UpWQilll 6wnwqWjpWJ}lfi 
hpqwfitpllpjnt~: 1iwqwplibp}l, umllbmfibpp L. uqfibpfl bwuwp UpWUJWUlplJ 
wup pmliwqlip tplqwfi t 0,8-1,2 d4ltfllq, lJwUI}ll{ubpJl hwuwp' 0,2ti4Jlf4q: 
U}u.ulllwmftl{ lplqWJfl lJp6wtnDllil! 2-3 wuqwu qbfii}wfi}tlibp}l tinm 
wnw2wglimti t tupnli~lf. 6wnwqwJpWJPfi · -·h}lllwfiqntpjntli {l!pw~utW., 

lpmlijlfinq. UntntlL.): · · . 
Utnpnfig}muf-90 umw~wgwO' ump 6wnwqwJ}lWJ}lli hlufwwpupjwli . 

l.ttltfi}ll.twl{wfi · t.: wfuut100L.wpwuwqw6 hwlllllwfipzfibpJ! zwm lilitWi \ bfi 
wpi.nw~Jpfi 6umwqwJpmuli.bp~g umwg'l{wbul)ptlli: 4hliijwliJ:tfihp'f! 1lnJl9Gns.u 
ta wJunpdwqf!. pnqnt.pJm6 ta qqmu, . . liJ.tbwpntti bfi: luw6cpupl{nni: t 
uwpllllltwlpuu opqwWib!lP !lmul{gbwu: trwztm \plpgOm~ \ t 
wnw6qwqwlintpjnt(in, uwqbbulb"lJJ!: }uel6lfmli t, lJDJlQWllU l}lWJtB. pw.p~nUI _ 
t: Lnp6wpwqw6pubpfl lfpw wnw2wlimu bli qbmwtlnp WpJmtiwqbqnuiub~. 
pbpwfi}l }unnn~tmr }llughp: . . · , . . · ·, 

4bfu}wlipubpjl tJpw uWllJmwl,rmiHI UUIJlDiig}mutnll wqt}btnt J}btqpmd: 
l.lqwmlJ.ntu ~a: UJWJUlWJ)l6 hwtlwl{wpqll ~lfg}miiwt }uwligwpnulubp; ' 
Opnz hbi}Illiwlflibp.zObpjl 1IJnn hwJU16wpbpbihfilUDJtWllwli L. mbunqm'!l~fi 
hwuntg}uhug}lwlihp; pwp:ApuaqqtJ& OJWJUJWJIW · . . qnpbm.Ohntpjlu(i 
luwtuuuutrobp: . , . · · , . . . . -' 

· Ump h bupwmup · pntfiw~npnut(ibp}l :qbUUJDl:tl. u)Jpm·wllnpuiJllCi 
hwuwlJwpqfl llm'imJum'PJDtli6b.PJ! .Pll! pwfim( bfi utwppbplJ.mli wpmWJlllG 
6wnwqwJpnt\ijlg . WDWfWQW~ 'imtlmlunt.pJDl~Uibpllg: . Jupn6Jillwll1ufl 
wtumwhwpmd6bpp · .. duauwGwlf · '· }uwfumnullibp(! · umwt}IO hbppJlfi 
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wnw9wUnui bU wUn}}Uhpnui, nuqphpnui h nulJ.Ilwbnu)mu: Ummlbt 
hhnw-llnp. <twt14hmUhpnui wUnplihp}l UJmmhpnui qwpqwUnu1 hu uqthfU1t.n}l4 
uumghufibp, upmwuljtuU!I WJUII1lgtJmu t ; }lulj c)w(ip I!hU.WhpntU hUpwpljqnui . 

CiwpUJWJ}lU 4wquwtimfuuwU: 
1 
UUnpwJ}lU qtmpnjumpJmUUhp bfi 

wnwowfimu pn]2hpn\U L · UJntu Uhpp}lfi op.qwUUhpnui: 
Umwtinpuwwq}lptuj}lU Dtll.Dll.l wUnptuj}lfi hplantjpUbpp hhm uhqt.nbq 
l!Ult.ntuptlmti b(i :j>mfiqgpnUwi r h O.Lwpwfiwl{w(i pfintJPP Ubb. 
4uupn{untjJjntUUbp tnpO.W}}WllWfipmu, hfiptutnpQtuj}lU zbpmmu, wtlzwj}l(i 
:pnJ.i•4nttlihpmu, ptuJVWJP~ tjuupntumpJmfifihp pntnp pwo}lfiUhp}l qhrjc.\wJ}lfi ­
p~}l2utpmu L. wnu : 

Unwtlht fun.p h c)w(ip wqqhgmpJmU t pnqUmu uU)pnUgpntu - 90 
wpJmUwumhqlt opqwUfihpp L wpJWU ll!l'lml{bp}l 4Juu: Cum 'U . li. 
lllhmpnt.IJl~p. -.t. u. 4}lpz}lfip h mppzu., h}ltlwfiqmpJwfi ump h bU~wump 

11upwgpfibpntti wpJwU tlmtlmtuntpJntliUhpt! qpmqnu1 hU wnw2]1u pulj ·. 
awutpt•g, op.hppg L pqnt.nnlJ.lll fihpummthtnt9 3-5 mwpp wug : Ulj~mu 
qpwuglfnui t tp}IppngpmUhp.}l L nhm}tljmtng}lmlihpp fitlwqmu: UwqwJU 
hhmwqwJDtU nq9 1Hiwgwo ljl:iliqrnfipfihpp unm nhm}lqnqng}lmfihpp PPtlll 
4mpntlj pwpO.pwumu t (10-15wuqwu), Dpll pbpn.ui t tp.ppfUlgl•mfihJlp 

pwliw4tt zwmwguwfi : . 
H-wqfmump.nlig}llnup lihitllmomu{! op.qwu}lqli wnw9}1U }lulj op.hJl}l 

nfipwgpmu wnw£wglimu t lihJm!ID!I>ltlhq: Ubi.J zwpwp wfig thJ4ngt:mlihJ1I! 
ijmpntlj 1nwfimu bfi, pulj 4-5 zwpwp wfig upwug pwUwlJn l{wqumu t · 
hltulJhmwjpfip 40-70%: ~hmwqwjmu Dll2 uuwgw~Uhp}1 unm thJlJngpmUhJl}l _ 
pwuwlJll pwp.apwilmu t, uwljwJU w qhpwlfwliqlitlmu: LhJlfnUJhUpwu 
WflW2tuUmu t Uhjmpn!p}ltlihp}l uttwqbguwfi (50-60%) hhmL.wfipnq 
wMJmUpnui p2fimu . t opqwU}lqup tuimfiwl{hUuwpwUwl{wu h 
UJWZt.nUJwfiwqwfi hwmlfmpJmfifihpi!' wp.qhtw4qmu t hwqwuwpupUfihp}l 
qi1JW9fllU!1 1Jlllll:PPl_tulfmplj UJWlDqWUtnlllUfihp.p OwtlWUWl{, fiqwqntu t 
pumfi}unbm}• twpl{wompJmfi{!, 6fizqntu l wp.Jwfi ~P2fihpp L. 
hjlllUtltuc)ptujpfi UlWJlllhpp :puiqngfunWJpfi WljU1p1lntpjntU'(!: 

UtnJinfig}unup pntLiwqnpmupg }uw}:uuujmu bfi 
fiJu'tpwtf:mjuwfiwl{mpJWU pntnp uumghufihp{! L. . hww4w.UJbU hwfiptuJ~fi 
wqbp}l tJmjuwuwqnui{!: J!w1ip np . nWl}fmtulfmptl umpnuglmtUI! 
wfihwl{wuwpw2uitP.nphfi t pwz}ulfmu nulJ.Ilfibpntu, tuUJW ljml}m}untpJwfi 
Ull1t.n}l6wfil! quw}upp mwppbp pwd}Ififihpmu IPfimu t mwppbp: U6nq 
qhfiqwfipfihpp linm wnwtlbt wpmwhwJU14Wit }uw}uum1ufibp · ~bqp tfi 
mfibfimu nulfp.Ub}l}l w6nq uwubpnul, }lu4 bwumufibpp Unm bplfw~ 
}urulntlw\Jw!.lnp nuqpfibpp uupu(iqwtiuwfi zhpmmu L. ubmw-tlJ.lll!ppqfihpnui. 
Ufumwpw.Ciwl.lwfi tqpngbufihJlll l{uwfupmu qwpqu11imu bfi qwuq~: 
U4qpnni fipwUp wpuuu.hWjU1lfn;li bfi nulj£1WltfimpjtUfi uumghup Jntpop}llltul{ 
gul1omuntl, nu\wwljwqup2 hJmuttwl.tp}l L. .wuupub}l}t ptuJPWJmlinq, 
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oL.wqnpttwo nulJ.IlwJpli uJmpp tlmttmtumpJmfintl, tlhpw4wliqliuwu 
uumghu~hp}l }uwjutnnttintl, wntu2wumu hfi tut.nputlll{ wfihwuntli nuqpwj}lU 
4wnmgqwapfibp, npp WJlll)ntUl}nui, · hhmwqwJntU qwJlllil bfi qwJlqmliwt 
~wpnpwlf nulJ.IlwJpli mnmgpubp: 

U]lw<twuwuwl{ llljwt.mlmu bu ubpqwmwljwfi opqwfi!ibpp' umnp}lu 
tiwlJ.ntlllilJll, uwl{bppl{wti!ibpp, ntpgwqbq_&p, tl.whwfiwqbqO.p, ubnwl{wfi L. 
WJl qbqdhpp !lmtfil{gpwfih{lp )uwfrqwpntu: 

Cwm hwawju w}umwhwrntntu bfi wwbJI1!. wnw2wfintu bu 
l}jlumpn:j>plf 4Jlutmfun.tpJmfiuhp, hfiwpwqnp t L. l{wmwpwljmw: 

~wqwnwqpwg}tnU llJ.WZtnUJWfintpJwfi fiUJwtnwljntl opqwupqu 
wugwo nwqlmfint4tluifihpp ;4P4fiwluwuuwll wpqbtwlJUwfi L. oJlqwupqupg 

- W{lWq l}DtpU phpuwfi hwUtup IDnW2WJ1lJtlWO . hfi Uhb pwfiw4ntpjtuUp 
j2pupwljwfi UJnipbJl, npnfig up2ngnq hfiwpwtlnp ljl}lfip nwqfmlim4tP1lUbpp 
htrn.lwpntut!. 4Wli ljwJmfi lfntiuutpufitp}l qbpuWn.tuf!: ·--OtttlUJUM.upg' 
umpnllg}tnuip, gllqlmuij1, f.mp}tntu)l, gbplunup . L. wn nlUillmwl{lll~tl 
!J.qm.nnl.lliibpp tu]1Ulwhw£intufi tl..tJlW4U19finrt I.J.ntiutthpuwqnJwgDitlibppg b!i 
tp}ll b!iq}lwtipfimn bmpwpwgw}uwppmfi (l:Ll.SJ!), tPP.t bpbllllllwtipfimn b­
tnp.wpwgw~pmfi (t'1-S-'l): fl.wllJ.mfimtnpqfibp:ll lttwfintui! lnwgfibtm L. 
iU[lJntlipg !ipwfig wpmwhwfimut! wpwqwg1ihlm hwuwp qpwljwfi WllllJmfin 
h {i WWtPU hbmL..Jtut UDp.J!bfiuUibpJ!' uwqfi)mtup UDtt!pwm, 
hnlfwlltmtL:t>nu.t>uun, \UUnpnfiwpp\lWJJ:Ui UUlUlppmu: ·ut.qWU1UJ4whwpuwp t 
UWL. UpQmjpwJ}i(i hwpwpbpwll,gntpjWU UUlhqOnUiJ! t.nWpJlbpp­
hwUwfiliwdlibp!J. qwti D! nwqlmwltt.nfttl ·pqmnntqlibpp up2L..: Oppfiwlj, 
umpnligtunu - lttlll9tuuli, gbqtnn.U - -l.twtllinti. Jilll nUlillmiullmlttl - Jllil U! 
ntwllmwlpnf.ul: fiwqlm(imlt~oo up.uztnupuO.litm tpupt.np up2ng6bp}:lg 1: 
WJU, np; l{.bpwpwd{ldUhpJ! LltlihU b.wUgwjpd:\UJlbp.p UqwmUuuip-LltWJldbv: 
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q.tntlu 6 .. ttb'Vl-U'Vfl'UbPtL 1iUO.UQ.U8ftt'U3fl'V 
UlvSU4UPfiN1libf'C 

ltbfiqwfilt(ibp).l dnm tnwppbpnui bfi bpbp dup 6:wnwqwJpWJp( 
wtumwhwpmuubp' • ; 

L tiwmuqwJpwJJ.lfi h}ut_w6lpllpJmfi, 11Ili! l:lwJlDil t T!fipwfiwt untp fi 
}upnlipl:l &lJJpn\f.; . 

2. tiwnwqwJpwJ}lfi WJp\f.wbJllibp; 
3. ~bnw\f.np hhmL.wfipfibjl: · 
tiwo~JpWJ}lli hlbluwqmpjlltfi: · Ump 6wnwqWJPWJ-

hpl{w6qntp.JDl6 opqwfijtqtip f!liqbualimp hptluilil}Illf}jntli t, WOW2WU111U · ~ 
nwnwqwn~uwli lizwfiwlputJtg qnqwlibpp ti!J.Wlllwmpq ~.twli qpqUwl.tlt ~wll4 
awuwliwqwu~ngnui wqlpiwli J}huwmu: lJll2'm4wJllfi utWJPJiltOOb{l}l 
<twuwliwq UpWlJlwmltll DWilWQWjJ)Illli t hwUW[l\{ru.U t.qWJpjntQpg hbum: 
wn~jtu i.Dpu o~l{w T!fipwqpnulqwutwpl{m} wliq\.Ul}wp lSWJtW(lWJJNUUG.: 

Cum bw~IuupJwli uunppb,ntti bli hJ:utwliqmpJwll ~npu wump~wQ' 
l. phplt wnw~w6mti t 150-200 n. JlDquaObp~ uutl\bQDlJJ\d 

qhuwmn; · 
2. U}l~pli' 200-400 fi. qnqwlibpll; . 
3. . lnufill' 400-600 fi.lplqw6bp}l; . 
4. im'llwqw6g bwGp' wnwtwlbu.tl t 600 0. pwp4p qnqwfibpfl ~ 

~tpJWii flbue»mll (wzt. 7): · 

T. Swpptp qbliJiw6i'flb(l}l hwllwp Im8wgbq ctwnwqwJpdwU 
· ·. ld1Uwll~U191" .t..1huhw9Ql rpaqw(lbPQ . 

414Gqu.Mbu ·U\1 Ull \lbO!pGnl Ui} lfl} · 
50130 100130 · \ftbuwbn 5.0/30 100/30 

~ '" 400 600 b 600 800 
JDdl 350 600 wn6bul 700 950 

tunznp '50 650 . Ibn !I 600 800 
' lulfbp\U\lap 

• wluu.unli 
'}uoq 600 800 all 550 700 
~· 900 1200 6WQt,Up 800 1200 

...:. 

76 . 

L uqqpfiwqwli, qwll 6wnwqwJ,.Swa 0\lwmuwli~ gmgwphp~nl\ 
umw21iwjpfi nbwqgpwfibp; 

2. · twmbliut qwti qwqmfilt ptlwgnn pwpb\fbgn\pJwfi lfl2Wfi; 
3. ISwnwqwJpWJPfi hJtttwliJ}ntpJWO \fijlGitqw\fwli lizwlifiht•~ 

WflUlWhWjUlUwli ZP2Wii; 
4. tlbpwl{wfiqfiuwu ZP2Wfi, bpp qwmwpttnul t U'Ptl qwu uw;,_.fiwqjl 

w~.qwuJtlinui : 
tiwnwqWJj:)WJltli hpt{wliqntp.jWfi . lizltw~ . lfl2Wfilihp(! . UfUl! 

mwppbpntpJmlifihpntl mhqjt hfi mfihlimu pntn(l qjntqwmlimhuwl{mli 
qhliqwfi~lihpp unm,npnlig bupwpltttmu b(i lt}luwdwhwgm qnqt.UJll 
wqqhgmpJwfiu: Cliqhwfipwtqhu ownwqWJf)WJf:tfi hf:tttwlirpupJWfi f!Uf}W~l(!ll 
4~tutlwf) t tlltzwt•~ qnponUuhpltg' 6wnwqwJptlwu mhuwqjlg (nhfimqhuJwti 
h y - oumwqwJpfihp, UhJmtmfilihp, a ll P- uwuupqfihp), umwgtlwf) rptqwJltg 
h hqntmtiJJmliltg, O(tqwliltqllp wuhwmwltwfi wnwUduwhwutQlt!IU.Dllifiht•llg, 
wpmwpltli qnponuliht•ltg : --· -- · 

Ump ownw~WJPWJltl.i hltttwuqntpJWil wnw2J:W lP2WUI! ultqpfiwqwfi 
nbwltgllwfibpp ll\~WU t 2-3 O(l utWU\nLPJWUp: Uju lP?WUpU. plin(Ull ·· 
wtumwfilt,lfibp{i b.Q' . QJWJUlWJpli hwllwqwpq}l .. ~nt(iltgpwlib(lp 
lftnlftnfuntpjntiHibpQ, uqqp1ul1 jl\t(lUlhwuuuq qpqnliwu- ~l.anQ. hlnnn · 
[!Gqntiwu h [!liqhwump pn\twgllw!i: ~Pitl.Ufiq qbGqwlim wfunpdwlfl! 
ttwmwUU1u t , tlmtu!lnul t uput~ qnpbntlihntp.Jlllfith tuwtumttau1 t nf:tpti[! 
(mwtult41:DIBlPW), · wnw~wlinui t . blang: Lnp6'wpwqwupliilpl! 
qbpWttJmliwrnttwc) hu, . n{Ull · qbuwbpnu1 . . wpJmGwqhqnuHllipnt{: · 
lll-dbqwunui t wqpglibp~ qwtwpwqb\(wURJ!, wnw~wlim\i t tntb, D{Ull 
ltllfiqwutdib!lP tinu-· t.twtunui: ShfUl t mfibGnui WllJWU u.pumqt.p)l 
tfuttfml:mltiJ Jnt U · .libjut{Ul-\liltWJ pli 1 bJ qngp\1\ftq, J.ltd~mqblijlw, t b J tplg}lmfilitl}l 
nuwpwuwl{wi..PnltmtumpJ•"Iilibp. nb~ltllm.tngltmuhpp zwmwgnui 1t WJtfi: 

bpllJullUllP2~1ilf lW\Dijlil.n •. qw\1 P\fW91Ul ·pw(lbqhgnLpJWfi lP~wfi(j t, 
2-3 zwpwp UiWu\mPJWUp: ~P!lWW}IllpJwb f)wtip · c:\hfl duuhu6wlf WJU . 
zp~wuo t,llliuul t \lwp6. bppb~Ui,. Q: 4WJ:U11l t pwgwl{wJht; WJU llbuulhpnt:i · 
wn~fllLIJ}l(i nliw\tQlJWfibl'itQ bhum htaj~nfi\f.nui .bli bl'flDIUl lP2Wfilt 
UzwUiibPl!: . . . . . . 

. ~tulwfupnpJWU h!l\umflil zpyw(iDlli qbliqw6}lfibfllt ln!Wl1l(wtpu6 
tUUiW'f.\! tltlinul .t pwlltupwp, uwqw.)U WJI\ (!fipwgpm .. opquauttqtlnu1 . 
ttun.nwtnl~tu bfi. lilt l'UPP ·. wtw:nwpwfiwlflU6 · llmtlmtulllPJntfi6bJt: 
lfwuliWII!lJlWUIGU, lWflntUUll{'{nui t ~1bq}l tiliz~PJDlin. Ull1Jw6 . . 
tib2 tilitPJU19fmllihpll pw6wlm Uttwqnu5 t. · uabJ\ll · t · Dllib6Jau[ ; 
ppmipngpUlDU(hli'Juu lt lihJUliW~lJt(ibpla . ttnPiaquaJlti mbq_uazuapct l}lmdt: uat:-;: · 
UJU l~ tfhf1Y01Ii 'lipphOO iltr»uutmtl t UUlWlin&J~ •· .aupa . 
~nliqgpwJll (uwUqmpnui . (tnu)).. ptmfitulJUW~ IN9D~ ,:,. b 1 

;· ., ..... 
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tiwnwqwJpwJJ1fi h.fu{wwpupJwfi ump J!fipwgpJ!,· . ~wijuuqwfig awfi11 
wum}lnwfip qtuwnui, tunznp qhfiqwfipfihp}l wun mLnui t lll - 20 op L. 
umtnpwpwp w\{wp.m\{mu t wfi1pu.W1\{: , 

~.lll.I.Wfii}DlfjWfi untp f!!.ipwg~p JlbUIPUUI . qt.fi.qwfipfihp.}l wuqnuit; 
whrtl> t mfihG.ntu h}lufiwqwumu wnw~pfi L. hppnJlll zp2wfifihpntc: 1..f.wrt 
tJ.u!}u6muJ! qlnm.f.ntti t WjU ll}Wh}lfi, hpp opqwfi}lqul! nwnwqwJp\{ntti t tiM 
1ptqtu!.ihpmf <<llwh 6wnwqwJpp mwlp>, qwu 6wnwqwJpwhwpuwfi 2-3-J111 
opl\: ~lnJ.wfupupJwfi \{Ulll ZP2Wfimu I.Jhuqwfi}lfihpp wfiqmu}l UJWl.IltiWDf! 
'fthwnpul1Wfi t (pp\{wbfiwpwqg), npu mnW£Wfintu t ~tp.uhfim(itp}l 
~p~milhntpJwu fuwuqwpuwfi L. umpuhU}lWJP (pmuwpJntfintpJntfi) 
qwpqwguwfi hbmL.wfipnq, pfi~ll}bU UWL. pnphpp WJUllltQJ!: \ ', 

tiwnwqWJJIWJ}lli h}uJ.wfupltpJWU untp J!Upwg~p bwU11 ·, L. . tip~p(i . 
u.w.mp6\ufip · J}lilllPntii h)lJ.!wfil} qbUqwCi}lfihJl}l wUqntlil! · mbt}}l t 'ptfihfimu 
hhuf.huij_wfimu hJ:ulwGqmpJwii hppnJUl ZP2uifimu, npn f!Utn d~~wfiwljjl 
h~utllUUJWtOWU}uWUOtU t 2- 4-Jlll zwpmp}lfi: : ·, \ 

tiwnwqwJpmu)lg qwfu6wfitlwb '!Jbfu}wfipubpp opqwfiu~p}lfi L 
h1mutj_wbpfihppfi pfinpnz al.:.wpwumqwfi tt.nJlmfuntpJmuuhp.fig hfi 
ubiL_nnp}mm)lq wqbp}l~ lllJlngbuutpn, npnfiJ? uqqpfiwUJhu wnw~wfinut bfi 
WilJntU.wqhqnuifitp}l 09.wJ:ufibJllltU, hwmqwtqhu umwun~wu~ L. 
u:@pfibpntu: <I>mpnfuuwa hupwplttl.wo uwutpmu unl{tipwpwp 
pwgwqwJntU hfi qwu zww pp~ hfi t.hJ!JngptnfihJil! L. qpwfuuuwgpwfi, 
pwgwqwJmti t i}.buwpqwgJmfi (uwhUwfiwqwuuut) qflbfl: q.bpwpJDtfimpJwfi 
L wpJmfiwqhztnttHihp}l hhull.awfipmJ. nuqpwOO!tbfl qwnfimd t hjntphq, 
bwpupp k hhqmqwgwit: <l>wJbwJ:ui! qmpmq \jbJlll}D\{ ~pwfintu t, 
4annmm.{mu: Utl.zwJllfi hU!fiqntJgfihpntu fillwml{ntu t llui:}mgltwfi~pp 
PWJJ2WJmti: LJWilJllltU hmJmfiwpbJUinui t 6wpUjWJ)lfi Jllunnpn:P~w. 
(hJmul{w<>p)l ufiiiwG · fuwuqwpmu) L. 02W.fuwJ.(lfi UbqpnqUhp: 
bp}:lqwuUbpmu, ubnwqwa qbqabpmu, fiJWJlllW.JpCi P2P2fibpnul L. WJl 
opqwUfibpmu hwJmfiwpbpqmu ta Jl}l'uw.pn!}>P\t \}m$nlumpJm66bp: , 

tiwnwqwJJlUlJ}lfi ' hJ:tl{w(iqntpJwfi Jupnfi}llpu11w6 pup~ 
4hiiqw.fipGbp}l iintn qwpllll t wnw2wfiwt wpmwppfi 6wnwqwglhufi tlm~P . 
qnqwfihpll pwqu}lgu qpljGtliUl hpqwpwdwu1Jl:nn wqqhgntpJntfi)lg, Jlfi~UJhn · 
Gwl.a opqwfi}lqu ubppw~Pwfigwb nwq}mfimluJulubpp hbmL.w.fiunll, npn!ip 
tpqwp <huuwfiwqmt :PltPwJ.mu bfi opqwfi}lqu}l hJntUllwbJlfibpnui: 
·(iuJ.wfirp~pJwfi WJU alan {fwpnq t lllfiht fiwL. wup. 6wnWQWJPWJlW 
hJ.ttl.wfirpnpjWU hbtnl.aw{jp: • ' . 

· tiwnwqwJpWJjlG hp\{wUJpttpjwfi JupnfiplJwlJwfi [lfipwgp}:l dw4w0wlf 
w[uwwhwptlntti h(i qbfillwfim qpbpb pntnp opqwUfibpJ:! L. bwtiwlJwpcfb~ 
.:.lul_wUI}Dt~Jutfi[l tiWit · ZP2W0nui llflUl.anpqnut t · ~m(i~g)mhuq 
juwfiqwpmuUtp)l 6LB\{, npnfip hbU1wqw-Jnt.U \jwJlllll tfi pbpbt ufintgw'twi 
jrmp lfmlltnJ:untpJmfiUhp}l' opqwlifillpp · qpuwpn~.Jtl;U, wPJntti~uUJhqbllwQ_: 

19 



4UlJUll4 wliqnul, hjD\\.1\IWbpGhp~ \iD}lQUD\\i bG ~bpw~w(iqJh{btm 
plirpuuw~mpJntli(!. }19Unul t opQwU}lqu}l pfiwl{wG }ldnt6w~bfiuwpwUwqw6 
q}uiwqpniJwqwumpJntfil! alwpwl{h bwpmg}l~:lbp}l fiqwmuuulp. 
~bfiqwfi}lfibp}l · linm wnw2wfim\f t WU\llllU)ntpJmfi: · ~tmw\{Dp_ 
<h.uu~bmlitpmu (1 mwpp.· L wt{ttW huwpwl{np t thJqnquhp}l L ~wpnpw1t 
mnmgpfitp}l qwpqwgnui: .. 

Cum w}umwbwpuwu tunP~llPJWfi fupnG}lllw4wG tiwnwqwJpWJ]lli 
bp~wfiqmp.Jmfip pwcnufinui ta tptp wumptiw!lp' pbpt., tilt21J.u L muup: , 

fiumwqwJpWJ}lfi b}ll{wfil].rnpJWfi }upnu})qwqwu ~pwgnp ph~; 
wumptiwun h}lufiwqwfiriui pQntpwqp.qmu t fiJWllllwnh:PtbpuwJltti 
JuwfiqwpnuiUbpnl{: lJP2}lfi wum}l6wfip hwuwp pUnpnz bu' wpJwfi, 
li.W}lWU)WQWU, UjWJlllWj}lU, ullpm-wlinpWj}lU . L WJl hwuwqUJpqhpp 
:jlmfilJg)mfiwt }uwuqwpmuubpp: ~}ll{wuqmpJwU muup wum}ltiwup 
plimpwqpt{nui t J?WJPWJP2. L bbmwtiuwu lJwpq}l oLwpwuwqwfi 
tuwtuumuiabpnl{, npnup · mhqll tfi mutunui hwmqwtqbu wpjmliwumlillb 
opqwulibpnui, UlDUIUnpuUUJllpWjpU Dll'JDUi, UjWpqwj}lU L WJL 
hwuwqwpqtpntu: 

fiwnUIQWJPWJ}lfi h}ltlwliqmpJWfi . [!fipwgpJl tnbuwqwjpli 
wnwMfiwhwmqntpjntlifibPl! QJDlJlWlDfimliuwqwli . llb(iqwliJlfibplt dnm: 
lunznp bJtS!bpwl{np wuwumfiubpp . 6wnwqwJPwJ}l6 h}l~wfil}lltpJmfi: 
1iwnwqw1pwhwpntlit! U'i-501)0 qnqwutpnt{ qtfiqwfilluhpll unm 
wnw~wgunui t qpqnt{wet tJjltiwq L J}Dl1 (h}ll{wu~tpJwG wnw2pti 2PS!Wii): 
trwJlulill 2bpumpJmup ~fii}lu pwp~pwlinui t ( 1 C) , bbUlfl utlt opl{w 
[!Gpwgpnul uM uwup \Inm l{bpw~wuqfi"-ntu t finp~wJ}l: Uwqw1a npnz 
qtfiqwfi]llibpp 1Inm 2bp1IntpjDtUI! bwufintli t 41-42 C L bwtiwfu upwfip 
uwbwfimu tfi mbfiq}l uqul{htntQ 4-7 op bbmn: litfiqwup uuwgwc}(ibp}llinw 
1iw2npq 7-10 optp}l j!fipwgpntli hfulwGl}lltJ}jWU \tl.PG}lqwlJwu Gzwufibp£! ~tu 
Gqwwl{mu (qwqmfip zp~w(i); bppbli(i bpl1lufi t qwtltu Wpjntfiwtuwnl! 
l}lnptntOtltpjntU, DPI! !Jl{WJDUi t uui}lpfibpp tnpowpWIJ.wup}l w.tumwhwpliwfi 
~~: . . 

, · tipqni zwpwp wlig wpmwhWJmllntG hu bPl{wfiJ}II~PJWfi pfinpnz 
4\llfip\jw\jwfi lizwliGtpn (bppnJUl zppwfi)' mbfillwJ}lfi ll).l6wq, I!fil)bwfintp 
J}ntllllJljU(i, hhmpu l{bJ12W!InpntpjDtU6bp)l WjUUltg, - ptilJ6llwbntpjDLU, · 

·,wtunpdul!W . ul{wqnui . qwu ·· qnpmum, upm}u\IIDg}l· L lU~WmnpjWfi 
wpwqwgnu1, qtnptmbntp]Dtfi, bppbufi wpJmliwJ:uwnl! l{qwfip: Unw!Wpfi 

· qhtqptpmu b}ll{Ulfiqfibp}l linm uqwmllmli hfi . «qwpfiwJ}lli mbwllm, 
.- «l}fiwul{wbpwj}lfi qwnmp}nn}l>>, · «lltpwfip}l>>' wfumw6Jlztibp: Opnz 
.qtaqwfi}lutp}l unm wfiqmlipg 1~~ op wnw2 fi!jwmaluul bfi hpqwp 

,_ zwpntuwql{OJl u)lqwpowquwfi L tnpmwpnp\huli lipng: · < .. ·.· .PntnJl 6wnwqwJpwbwp!lwb qtUJ}wuJltihplt dum ~JJIJutmtmu t 
zPi~;DDDtpJDfi~' uqqpnui fiw hwtiwJuw!W t, UtuqbpbuwJ}lfi, mup owJfibpmt: 

UJlimhtnnL zu~wnntpjntU!! qwnfinui t hwpl{wi}Ilwqwil, fuqqngfibpfitJ., G.wL 
hwqntl: J2~wfig11utppg anpmu t · uqqpmu pwg qhqfiU'.:'mJu, htum 
l{lllP'jJlWqntJU wpmwqwwmq: <.wtiwfu pnntp[!, qnlJnprm, f!UI.llWfi[! 
lllJt.tmtgtlmb bfi: ~lll{wGl}llt1JJWfi 30 opl{w {!fipwgpmu qtfu}wfipfitpn 
l{np.glimu tfi qhuqwfi}l qwfiqqwc)p tulJ.ht.P pwu 10% : '-lbl111wfip 
afiwgwbfihp}l tinm WlllWI!}llimtlJ:!, unl{npwpwp, u\juqntti t tiwmuqwJpmupg 
30-40 op bbl.llil: 

Ufumwuwuuui}lwqwfi q}lwhbpMwfi <twuwfiwl{ upmwti\jwumu, 
uhpp}lfi opqwfifihpmu, Jlli2Uihu awL npntlwJuwuqmu, pnpwuqmu, 
tupwuwz\jwJpli PS!2wupmu L WJL hjntul{wc)pfihpmu q}lmqmu tli 
ubnmqwJpG o2wtufitp L L}lwnwm wpjmuwqhfJmuutp, pnptp}l WJUUltq, 

-hwmfilj_mtlnp tpptlifi tt wpJmfiwbnuwqwli pnppn{2ntli; ~tppfi zli~wqwfi 
nli'Jl!ihpp tnpowplUJl.wfipp tungwqwtnui: 

Utumw&Lwpwfiw\jwu wnwlfhL punpnz quupnfumpJmGuhpflg - tu' 
wpJntfiwhnuw\juu llltwptq}!, pnJlbp.\1 pnppnpntti{!, lltli:Pntul hjntut{wc}p}l ~ 
Wfljntliwumtilet nulJpwOtllc}p hbtnwtip, UtnWunpuwq}lpWjpli DlJllll 
1_ltp.c.\UlplUJl.WUp}l tungw\jWtntU{!: 

~pbp}i 6wnwqwJJlWJ}lfi h}lt{wwpupJmu: url-,o.sMo qnqwfibpnq 
wpmwl}pfi J!uqbwump qwuti~J-6wnwqwn~wbwptiwu duniwuwlt 
opqwlipqu}l uqqpfiwqwu bwqwqqtgmpjntlil! wpmwhWJtntlmli t 
CiumwqwJpnt~pg U1filip2wUJ.bu bbmn: 4bfiqwupubpp tinm l}}lmtlmu t 
wfihwfiquUUltpjDLU, znzwtfl.wltwu qqWQilllDtpjWU, UpUlp futtJngll h 
hGL)ntufibp}l ntdbiJwgntU, WDW2WfintU bfi zli~wnwqwfi wqlintltfibp: 
Upmubtlli UnlD WUDLU t wnuwuqwup wpmwul{mu: 30 pntqb wfig 6\jwml{nui 
t tw~wqwuqwl.IP L t{bJl2Wt.tnpDLpjntufibpp uqwfiubpll l}llll: IJqwfiwjpfi 
lliDll! la. wuhwCiqu~l\J}jll\.Uf! ntdhl\wfinui bfi, qbfiqwlillfi 2D\.P2U t UWjDLU ' 
nwp}lg nmp t \fmfuntli, zwpdtlmli t ZP2Wuwqc}nl{, pwllwtl{mu: Ub4 dulli 
mlig uwptiup pntnP tiqwufibpp ·· JPlllDtU bu: Utinpwqwpq[! qpqliw!W 
wpwqwumu t. zu~wnntpjntCi(!' h}lCiq L wt{hl.P wuqwu, wnW2WUntU t 
4mPtntc}ntpJmu: 

Unw2}lfi opl{w · hWS?DM <huubppli qpqnlJ.wc}ntpJmlip \fmtutlnui t 
l!fi\ttil{wbntpJwG: 41iwfupwJpli uqwliubpJ! zwpmuwqmu bu qmu\{bt I]Ilil}l 
1-{}ltiwl{mli (mptlinn): 4buqwupa hUl6w}u UlWD\tmli t, \llWpwlingl! llqntli, 
qtmtup qlinu~· bwmwltlifi, lim UWJDLU . npnl{WJlipli, qdtlwpntpJwtlp 
pwpopwuntu t: 4wliqfibtltu Qtotlul! ltS?bQiintu t gwb: U"wpliull S?bpumpJmup 
pwpopwfintu t 0,5-J°C: · . 

<.pqw(lrpltpJWU hp\um{Ul OPt! qbfiqwu}lu J!li\jtil{wb t, liqwliWJpfi !\Dill! 
UJ.whtqwul{ntu t, wnuw(iqwup tiwzql! L wlinpowtqwpl{f! WJmntgt{wb bli, 
UJ.n~wj}lli nb!lltbPlJl! pnttwgwc} t: Uunpm:qwl\41! 1 [lDUJ.bntd bwulinut t 120-p, 
zu~wqwu zwpdri'tulibpf! hwliwtqwmwutuwfinut bli linpliwJ!lfi, uw\juJU 
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ljUlpntlJ bG lt tunoo: U}unpctwlm tlwm t, tuJ.wfliJI! 2PWtll, \iWU pntJL 
ol.twtlnptlwlt: . . 

LbJ\ing}nn6bp}l pwllwtm WPJWU ub2 pwp41pwflntd t 1,5 wuqwd 
bp}lmwuwJUl GbJmpn.)}ltGbp}l hwztl}lli, fi\iwmtlmu t lltli.)nU{bG}lw (u}lfl~l.t 2 
%): l ., . . 

~lttlwwpnpJwfi 3~5-JUl oJlt! I!UUl ltlltG}llfwlfwli ll}lcSwltb 
hwl.iwtqwmwufuwunui t qWI}m6lti2P2W6}16: '-lbuqwfim t!fii}hwfimp ll}l6w\tn . 
hwubl.iwmwpwp twtlw!inui t' : I!fi\i6tlwbntpJnl.6t! p}l~ w6g6mu t, 
·wtunpdwlm tultlwfuuu t; 2hpdntpJntlit! lt26ntd 1.t UJwhtqW6tlml.i t finpdwJlt 
uwhuwfi6bpntd, wunpwqwplt}l ; 1.t zG~wnntpJWU hwowfuwqw6ntpjntU[! : 
OntJUUJbu Otlwqm\I t: .epw09Jllihp}ll.t WWhllP wpmwqwmntd6bpt! qwnfimu 
bfi pw$w6g}lq: CwqqwU{hG}l6 qbpwpJntGwgtlwb t: UppwfiwJ}lfi, tqD!WJ}l6 
1.t npnqwJ6WJ}lfi nb!}»tbpuubpJ! mdhqwgUJ.b bfi: LhJqng}lmfibp}l pwfiwlm · 
btw4bmwj}l6 mllJwq6bpPg JliJGnui t 500/o-ntl, }lull lltli!}»ng}lmfibp}lliJ! . 
pwpdpwfintd t 4o/~mt: · - . 

~}ltlwwpnpjDtUt! 7-9 op wag tlhpwqmfutlntli t bppnJUl 2P2Wii}1, DPI! 
mlantl.i t }.;.3 zwpwp: '-lb6qwlim 1!6Jihwlimp ll}lcSwtm l{wmwlim\I t, fiw . 
G}lhwpmu t: U"wpu6}l iJhpompJntG~ UIWhtqwul{ntd t !}»}lq}mtnq}lwlfwu . 
finptiWJ}ltlbp}lli uwhdwG}ltlPw, wOnpwq~ltt! wpwqwgwb t, liqwmtlmli t 
n}lp\I}l .tuwuqwpnui: U"wzqwowb\int.Jit! l{bqumml{wb t: Uwhp}tg 
wpmwllPtlntli t utq}!mwltwtlm.6 tnpdwJ}lfi wpmwqwmnt\i: 
Lnp&wpwqwupfibpt! qm6w.m ' bu: Up.Jmliw.pwfiwltwli gmgw6}lz6bpJ! 
!itlwqntd b6: llulJ1}16w6wpwp qwpqwlintd bli wpJntliwbnuwl{wli llltwpbq}l 
wtumwu}lzfibpri: bppbuli ulpnml{md bli tli~b!}lwtnal}tbt}lm}lli . plinpn~ 
w]utnwli}l21ihp: Ow6p J}bU{phpm\I wtum\Dbwptlmli bli wwhoo 
zwqqWUJh6nt, hJ1.2hPWPWitWiip}l pnppngnullihp:·. CWIJ.\iWUJblim mdbq 
WJUUltQdw6 hbuil.twupntlltDlllhPJ! bpphdfi tpupu bli ZP2$tli: Uli\inui}lg 1-2 
op wnw2 lthuqwli}lli 1lJiinld t ~qcSl{wb, nt(JbiJ.' bjntbl{wb, 6\iwmt~mu t 
tfiqbp}l . wpjntliwhnumpJI1tli, · inpAwpwqwu~}l l{liwut~wbpllbp, 
wpJDtliwtuwnl! pp}l wnwm wp\DwqpniU, wpgmlipwbnumpJntli: lmUJhPI! 
w.Jtnntgtlwlt bu, w!JZhpJ! -,hpt..wltlt lltw\Jl{uab: · Utwwch.Utm pwgwltwJntd t\ 
Uppwli}lg wpmwi}Iltlntd t wp,Jmlinm .Qhfuwhmn bbqwlip: .ewnt~wbpJ!\ 
bpbpmli, zwpchudlibp@ llwzllw(bp{wb bl: '-lbpiwtlnpntp.JIUGGbp}l Illl't~bt!l! I 

nf untlnpwqwfi' · wi12kt.li6bJ11! !ntlwb bfi wnwy, }luq tlhP2ltlilibpJ! bm: 
U"uiqbpJ! tuwiipwb, znzwtlun1wltwfi. gwpaj}lll h UlJl nh~b~ulihoo PDttWQWb 
bli: Ulinpwqwplm 9DtJt t, bwcSwfuwiiJ, ~)ptbu}uwQqwp, zlilwnntpjDtU[! 
qdqwpwgwb t: .Ji!pwligpbppg wpmWilJi&l,Dul t , wpJm6wtuwnn bbqmll, . 
bppb\lli trwpJnt6: Uwht! hw6w}u•IPw .t bwulintu hpllmpwmL., ti}lli11.t .4 d, 
hnqbl{wpp}lUiwJilwfilibpntd: '4b8Jpiall}di, np.!JlhU \Jw~O, upm\iwb t lillllPlt 
l{pw, Ql}untl. IIUlJ}bpiltl lullmtd t, .lJwmwpntal · lJ.~}l • . ~>wm,u_pzwtl}l 
zwpdritdlibp, Uliw\DlJ.ntli t !mjhqi}JUll.t pp\DiiWPtJ1~t.pJD16: bppbdu dwbt! 

ll2 

4Jtw t bwuamu hwfi\iwpowlllt'lth£irlwfl}lu J!Gqwmt t 1.t 1·2 IJDUI hbUlJl upm}l 
w2tuwmwfin1! qwqwpnt\I t: 

llil2 \Iuwgwb lthfillwli}lfibp}l dnm n~ pwpblhqwum U{wbl{wOJ)}l 
UIWJliw61ibtmtti \iWpniJ. bfi qpwliglJ.ht wlilldwfi · :qbtqphp untp 
nwnwqwJpWJ}lfi h}ll{w!iqntpJw6 hwmltw6}lzlibpnlJ. ISwnwqwJPnt\I}lg wlJ.bllt 
hhnwtlnp dwdqbt.'1fibpntd' 3 - 5 mwp}l wlig: 

U}umwfiwuuui}lwqwli llltwbbpdntliJ! QnLJQ t mwtltu · ttul{ 
wptnWhWjtnlJ.wb \flWJtDWgnt\I, \Iwz\iP ubtuwli}tllwqwfi l{CiwulJ.wbp(ibp' 
l!hpc\tlwb'Jllibp,WjlDntgfibp, lJ.bpptip: . lnpc\wpwqwlip6bJll! qDLUWUl b(i L. 
wpJmuwqbqlJ.wc}: ~wJtilliwpbpl{mu . t wpJntliwlmuwqwu .ll}lwpbq: lipJntfiJ! 
owqWJllll{Wlt t: U}lplDf! . tWJUWQWb, upmwuqwfi{! pnttWQWb, b$wb uufl 
qntJfi}l: Pntnp qhumbpntd qpwligl{mu t - pngb{l}l WJtnntg 1.t 
wpjntliwhnuwltwli pn12wpnpp: <l>wJOWtuf! ¢.nppwgwb t,l{licSnnml{wc}, lJ.wli 
lJ.hmwJ}lfi tlwn wpJntliwqhqntlifibp: LJWJUli! puanwuwb t, wpjnlUW19ttUJb, · 
wpJmfiwqbqntdlibpnlJ.: Ul{zwqhqdbpf! -ubbwgwb bli, hJntpwtP, qmplJ.wltnJ!' 
~wn qwp\ipp qntJLl),l: UwwlingulllilNzwJ}lfl DU'\Dl U{WpntfiwqnrpJDLiiJ! 2Plt4. t 
qwpupp qntJ!ilt, \llWUlhp}lu mwppbp dbbntpJmO wpJntOwqbJtmdObp: . 

fl!}uwplibpp t.. Wjb'hllll CiUinWClWJPWJllO b}lqwWpu.pjntfi: lijU 
l.[bllqwfi}lubpp tSwnwqwJpwhwpnutn ~Mo qnqwfibpnlJ. uanw~llli 2-3 
opbpnui wnw2wglintd t Il.JntpwqpqnrupJntU, w):unpdwltb wliqnui,. 
hwqqwqhUJ' \flnptntbntpJntli: liJiinthbmlt u\iutlntd t QlUJl\JlUlt lfl~WiiJ!, npt! 
~WpDIJ. t zwpmfiwql{bt 10-15 QJll.t Wtlhtll: . 

~fllJ.wliqntpJWU hpJUlM ZPIW6ltultqprttd qb(iqwliplibpJ! nlilt6qwc) bli, 
wJ:unpdwlJn l{wm., · uwztm · gwl{nUl, mbiJ...:mbq ppt)wpw\fll{wb: U"wz\Ul 
llbpqwgqwb · mbiJ.hoo ~hpwpJ1ltliwglJwb bu, ,lthmwJflli I! q}l!}»mq 
Wpjllt0wqbqmu6bJUlll: ·'U\iwua.tlnul 1: zc$wJltfl nb(ijltn (ppp tnpAwpWIJ.wlipp · 
pnppugmu), tuwtuuilJ.nui t ttinwuo~wJJlO DUlnt qnpc}tttlihmpJDtliJ!, 
llwpdli}l2bpWllpJntfil! pwpdpwlblul t, CHtwqntal t qbQ:qwQ}i qw6qtlw~ · 

· UJb'bp}l dnm Ollwuup.u . t · g.bltwJ}lli nWil}mqqwJDtfimpJWii twJCi 
·nliJiqpllnuS, lJ'll. so \{wiWl. t mwmwlit{bt 25~ 600 fl. : tiwnwqwJpwJltG 
hl•tlwwpnpJwli ·<huUlJ.Iuwlt wjc)hJllt lhl\a wq~wllwqbptl pwqunu W. 
qwmwptlmli, wqtQ· lJ.wq t li1(J.Uuu{.mu J!(i~wl)utpJDt~ bnqiwc}mpJmCi 1.t 
WJtli: . . . . . 

.;'fimDUiqWJJWJllli hl:ulwlqnlpJwO dunl\llfiwl& nUuwPQbpll 11. w.)bbpi.J. . 
wpJWli UlWml&bplt ~tlmtum,.Jdlulibpf! bwuwlidwli bli u.JDlu ltbW}wOllCibpp 
wpJudi tlmtlmJ:umPJDli&bpltO: · · · 

_ .luaqliplt ISUmuJClW.JPWJIIO ~6: .. ~ JlDQWJll 
liwnwqwJpnt\tllg · dbq dwd hbmn tuli'lbpp dnUI WDUl2Wfitnd t 
wQhw6qu\DDtpJmCi. .ntwliwJ}lli 1pll\, · l{blllt. dbpchuu, lnuJ1W\[mp.J016, 
l{wJ:u\iDUllUPJDLii: bpbg dwd bhlDD Ol(unntlmd t nli1(6lJ.wbntpjD\Ii,luoqbpJ! 
U{wn!lwb bfi, lthp . l.t 2ntp thO J!fblntllmd, llJillllW<UlCllm bfl: UpJwfl dbf 



thJ!{ng}unubp.p pwuwin! wi.J.btwumu t 10-2o % lt hwzllll uhJtnJlll:PlltCihpp 
puq UtU~ng}un(ibp(! U{WqtuumU t(i bphp w(iqwU: 

<.ptJ.wGI}Iltp_twfi 3--4 0Pl! 6wnwqwJpUwu uqwmuwtip wnw2wgwi 
hwqwqqtgmpJntU(! UWJUltU t: Opqwfipqup J:!UI}hwfimp lj]l6wq1_1 twi.J.wfimt 
t : UwqwJG t~JqngllmfihllP pwfiw~I!i W~wq Ut!wqmu t 40 - 60 %: · 

<.p4_wtil}DtpJwu 8-9 OJ!!.! ruqwu2fihpp bmwmi, nrur..l.wJUU!UJ.Wmlt t 
WMt4fihpp uwz~Ilt tl.Pw bpL.wfi hu qwJ.!tu WpjntliwqhT]iltUubp: flpnz 
~tGl}wfipfibpp unm WJmntgtl.mu ' tfi l)hp2wl{npntpJmfifibpJ:!, wnw2wfimu t 
qwqntpJmfi: tlfunpdwq(! l{wmwfimu t : 

<.w~nM ophppfi hpl{wfiq }unqb{lp J!fi:qhwump @6wl.J.D tw!Wfi 
tJ.tUmwfimu. t : lJwztm L. tnpawpwfJmlipfibpJ.l qmfiwunl_w~ l:Hi , f1 hwJtn b!i 
qw\Jlu pwquwplnl qbmw4np; ppawfiuuru L. w.wfiwO'l{wO 
WpJntfiwqh.f]mu!lhp: lJwpufip )?UpUmpjntr:(!, tnfinpwqwp4}1 L. zG.zwnmpjwU 
hwowtuw~wumpJmfi(!UJ.WhUJwfil{mu bu unptiWJP ulllhUwfifibpmu: 

~ptlwfiqmpJulfi 14-16 ophppu Junqbp~ l!fil.Jotju.tb- hfi, l{wm hfi muuuu: 
(Jwp\ifip £U!ltlntpjntfi(!, Wfinpwqtup\)1~ U 2fi,>WMtpjntfiJ! U{Whl.llWU!{UU.l bfi 
finpuwJp uwljwpqw4lt tJ.pw: LbJqngptnfihpp pwuwqJ! UJ.wqwunu.l t 80-90%- . 
ml., tppppngpmubp}lfil!' 30-40, htunqtnppuJ1' 50-60, wp.Jwf.i pppbiJll4lihp}1Ci(!' 
70-80%: Ubqnui L qqwupmu hw;mfiwphpt.jmu tu WllJWU uwqWfli}llllJfibp, 
hw6wlu ppwfigpfihpllg fl\Cimu t wpJmfiwhnumpJnt u: 

Unt]l L bulfip wump6wup O:wnwqWJJlWJllfi hlut.wGl!fltflJntfini.j 
U1WllWUJ.I1I! ~WijlWhWU junqbpp UWh[! 4llw t hWUUllUl 18-25 opg: lfwh!lg 2-
3 op wnw9 [!(iqhwlimp lj]lowlm (!fiqolj_wO t , qpmljmu t wtunpttwl!Jl 
pwgwiJwJntU, 2ntPI! hw6mJpni.J. tfi }Uumu: Upmmpp!i qJlqn}1zGbpl1 
fil.Jwmuwup hwqwqqtgmpJHtfil! pmJt t: Cmpdmufibpll (hutiwfiwl.J 
41:iliqwfipu hwqmu t: bfipwcrfinmwJ]l(i wtllwJf..fi hwuqntJglibp(! gml{nm hu: 
Unw2wumu t wpJmliwtuwnrr mdh.f] l}lnptmOmpJmfi, lJl'J.wGpJ! uL qnlJUP t, 
uttuwhmnmf: lJhq[! umq qwpupp' WpJWU uw1IWJll11UlJG.hf1Ull: O}lpbuG 
WJUlntgl{wa IJ(i UJijWfi2(ihp[! L unmp~ : 

4Jwlipp 4hP2Pii ctwubJildi qhliqwtipfi qmut{nui t mctwutqwn 
tlll6wljmu, t11lttl pwgwqwJmU t opqwlipqu}1 hwqwqqhgmpJmfiJ! pntnp 
t.'lbuwlt.tt qpqnp~fitpp liqwmuwup : '4..hp2wtln!lllt.PJmfifihp(! ubf]ul{wo bfi 
uwptHipfi: Ufinpwqwptm wpwq t L. pntjJ.., z!i~wnmp.JlltUI! uwqhphUWJ]lG t h . 
nl hwuw~w.p.: '1-pml{mu t l{hp2wlJ.npmpJmlilihpp 2f1wdqmpJmli, lllfJlt · 
2WpcJnuifihp, npnfip llppbufi ntf]hqgtlmu llfi pntJl qwptiwtni.J., 6p~ntl_ : 

<.nqln{wpp[! un4npwpWJl qw116wmL. t' pnUJ.hfihp, tiWJp\uwUfihp: 
UJumwwfiwtnnupwqwfi r.JlwhhJlMwfi dwuwfiwq hwJmfiwpl:iptJ.nui t 

w1unwhwJm4wa tlJ.wJmwgmu: Uwzqmu L tupwuw2\JwJ}tfi P22wfipmu qwu 
pwqu~tJlt4 \}wUJmwl}wpupwqntJfi mwJlphp 6\.r.p L ~wl}ltp}l 
wpjntliwqhqmufihtl: Upjntfi(!, PU!UibU l.Jwfin(i uwqwpill{WO t : UtllwJpli 
qhq6hp[! uMwgwa hfi, Wjlllntgt{l'.la. WpjntUWLQtliUa umq qwpupp flJ1lJUp: 

84 

CCiiW4tuli nUW.Gbpg l94w0 tu l}lptlJ.mpwfiuwfi l{UJ.[UlWqnq!J qwGqtjwonLJ.. 
!Onphp.l} illjtnmgqwb tu, uwpUUl!lWqlltj(i hfi: Ppnfi.tufibpl! L pnpbpJ! 
pnp.pnpl{wO: <!)...Ujawjl.l.t! $nppwgwa t,. qfilln.lltnl{wa: LJW[UJ.n uhawgwo, 
pwnuniw~: LhJ'tllfi pwuap, umq ljWUW! qntjUp: l:;pfJ.IjwufihpJ! hw6wfu 
pwnwuwo bo, UP2nt4WJpfi lhjllil(! L . up.qWUJ.Wpqp U}Wtntpn 
U!PJntfimqhll_l{tu~: · 

Umwunpuwf]}lpruJpfi mqm UituJ1mfiw4mpJmli}! zwm pf:l~ t, pntnp 
pwdpufihp]l up.umhp.TI wp.JmuwqbrJ.l{wa hfi: 

UJli hpttmuq qbfiqmfijlfitp'[!, npnGp wU{!lmu bu 45 op, un!lnpwpwp 
zhu uwhwlimu: UutwpJ1lbtu~ !!fipwfinui t hwutuwtnwpwp . wpwq' 3-4 
wuumu, uwlj.wJfi OJtqwGJ:tqup npn2 :pm.Gqgpwfitp, oppfimlj, 
tr!•pwpmwl}Pwqwn, J.ttptu~ ·muqfiJ.lmu tfi qwuqwq L. n2 u}lzm wwpLlb11 : 

<w'itp}l llwnwqwJpruJ}di h}ltlwfitpll~Jmfi : SuwJpli qbuqwu}llitJI1lg 
mtlhJ.JI lll.UP11'uullniUJgqmfi bfi hwtl.hpi!: <!.wt{bp}l 6umwqwJpwhwpuwu tfWll 
mtumwG2WUI! qlfup l}I1J1Wtfi t, hbmn l}Wfiqwqnpbfi qwpqwumu t 
I!li46t.!.wbmpJmu: ~wtfb!lP. ct-..utib}Ul~ fiumw~ bu qpuwpmti lj]l6wqmu, 
utwpwungn btn n~ um:112 aqbtn~: 4wmwp.g l1 OfJhPI! WJmntgt{mu tG. : 
Cl11wnntpJmfin qatl.wp.wfimu t, bpL.wu t qwtltu tnp6wptuqwiiplihpll26'WJPU 
pnppnpmu: UlJPUll! ljwuw1wqmJu t: ~wJ.lbp~ wfiqnull! mb.tllt t mfiblimu 
hill{wfiqntpjlllfi bp}UlJlll 2Wf-WpllW l{hp2mU: flqj? UuwgwO lnjwtnm htulJ.b!lJ.l 
2ttiJ.UUUlliqntU b(i WUfilbt: 

Cl-JnlllWLilfitnbuwiJwu qtfiqwfipfitpp 6wn;.uqWJPWJPU hf:ltltufiqmpJWli 
~JIDllllU[! uzwljlj_w() t n~ punjwpwp u hWUlqWUJbU wJutnwhWIUhu(i 

·/ WilW21rti. illJlU opl{w t!Upwgpmu: ,gw(ip np Untp 6umwqmJlHlljpfi 
hful_wfiqmpjntU}! int::ip fullUUl wnw(ioliwhwtnmq wfutnWUZtUfiuhtl, ~lUlllll 
wfuUUlJUl2lllll qwmwptlmu t wuwt.ifibq}l, qnqw~wtltwqw(i mtl.Jwtiihpll; 
IJ!ltG}1qwqwu fi2wuUbf1}1, wpJmfiwpwfintpJWU, 6uwpwfiwqwu, 
inimuwqbfiuwpwfiwqwu lr. WJl twpnpwmnp munuWwujtpntpJmfifihilll 
hpuwfi tlllw: U}uum}Ulzuwfi bpduwqnpuwfi Juuuwp oqmwqnpamu bfi 
~}lqf:ll.Jwqwu L qhfiuwpwfiwqwfi ubpnijfihp: 

Unw~bt tWJfl mwpwbmu bfi umwgbt w}uumpnluwu 
qhfiuwpwfiwqwfi . ubpnqfih}l(!, P!lllliP hl!Ufil{wa bl.i qnqw-tlb4tn 
ljwJ:uqw<nnpjwU m"ntlifiwuf:lJtnlpJWfi 4!1w: Upwfig up~ngntl hhmwqntn~nni 
bu WUpllf]2 O!lQWU}lqdp qwnntgtlwbpp L. ~mfiqg}lwubpp, }lfi~U{'\iU liwL. 
wnwfil\pu opqwuubpp, bJmu4wbpfihp}l. P2ll9fibJlf:l h UlllP.P22WJ~u 
qnjwgmpJmfifihil}l gmgwuf:lzGbp(!: 4bfiuwpwuw~wG uLiltl!lfilitlP 
wnwtlhtmpJmli(! qwJwumu t upwUmu, . np wmufig :t>1Iqll.qw4tuli .. 
qnqW1WtPUWU qwpbllt t wJ:utnnJUizbt ownqWJ_I}WJ}IU w}uUltUhWJU1LUn 
ownwqwJpuwfi mwppllp UhpqnpOmpJwfi . IJ.lWJUuililibJU1td" u~ 
hw4wuwpuuwtlt, Juumuwqwqu, qmqwqyt(wb, hwzl{ll wnfibtntl o(lqwu~lllifl 



:t>mliqgfmliwl tUuS:wlm, wlihwUlwqwu nwl}}uu}tuiuuuuntuiqwumpJntli{! . 1.4 
WJlU : 

Utumwhwpl{wb qblil}wu}lubp}l oqmwqnpbtiwu 
W(Ullotliwl{bmmp.Jiltli~ quwhwmbtm hwuwp wnwl{bt ubb lizwGwl{mpJntu 
ntfip untp 6wnwqWJ!JWJltfi h}ll{wfirpllpJW6 wfumnpnznufn: UJu qlnq~mu 
zwm qwplanp t wpjotuwpwliwqwli gnLgw6pzGbpp npnzotdt:f hbUnqtnppGp 
UIWPntlhu!Jmpjntuf! 1.4 tp}lppngjunlibp}l ~wuwtm bwjpWUWUWj}lu WpJWU 
ub2, tbJl{ni.qbliltwJp, tlld~ntllbliJnllJlt. ppndpngplllJlUlbli}lwJ}l wum}l6wlif!, 
wpJwfi uwqwJUlliwli wpwqmpJotli}!. U}lhlnqpwuuwfi 1.4 wpJwti hwuwl{wpq}l 
wn nbwl{gpwlihPf!: UUhpwltbztn t huwl}l wnubl tupli}lqwqwli 
uipmwhwJmdwli wum}l6wfin 1.4 wpJntuwhnuwqw6 u}l(Uymu}lfi piinpn,L_ 
w}umwpwGwwliwumu}lwqwfi l{uutmfuutpJnWiihpf!: 

Unw2wpljt{mu t qbliuwp}lupw~u.Ui libpnqlihp}l mbuUlbpll wnwl{hl , 
I.WJU oqmwqnpOnuf 'l-v0'-}l, fl.v£0--}1, mwppbp uuwmw4ntgfibpp, .qtlt~n- k 
tl:tl4ntqpmnbfullihp}l tilnnwpntftqdp tlm\fln}wnpJWii plimJpn; ~bpubtimubpp, 
t.{lunwupfiGhp}l; lllt21iDMWUJntpbp}J, hnpunlilihpp 1.4 WJL upwgntpjmfiubpp. 

· qhfiuwppupwj}:\ tuwtumnulliblll!: · 
Uzwqqmu hli P22Wbulqmu6wpwliwqwti llbpntllibp wpJwli 

· P2lt2fihplt, wpJmfiwumhqc) au\ulwbmb}l, tnpdwpWJ\wQp(ibp}l tuijlpbl]l, 
wtinpc:\pGbii~ uwqufiwJltli t\J.lllpbtll h _ WJl opqwlilibplt »JlDlinunuwj}lli 
fumnnpntulibp}l hw6wltJ.ui~wOatpJw!i hplintJPlt npnzuwa bWdwp: 

fltunuifiwu}lpl{nut ~Ci ~UUJpnzuwQ qbliuw~llqltqwqwli ubpnqlihpl!, -
uwuliwqnpwLqtil!, P2~0tap~ . . Jijllfpwunulp.&ttigbfiq}lwJ}l . . - utpnrn!: -
1iwnwqwJpwhwpt{wb_ ljb(iqwb uu~t.pp"P . Pflt20bp~ tmuwp.dwquwu 
wumji6wliJ?t{ t. mdqfintpjwup f.awpbllt t- bllpWilflbL \Ultp 6wnJUql.UJPWJp0 
h}1t{wGqntP,JWfi bwlipmpJWfi lt fipw htun.uw6glibpti uwu}l(i: . UwqwJ(j 
WOWJdU . WJU bll.WUWl{l! wzjuWUlWUlU.IJl t J.a lijWbWli2otU t bwmm~ 
uwppwqnrmtuObp: · · 

. .(.bnwfil!wpwj}lQ \IQpOllllbll)lg t b.Jmlintn@wqwli ubpJU}f!, npn 
hllwpw\[D.(UltpJm.Q t . UJwijua . npnzbt CS:wnwqwJpliwtl lltwfiqwc) qnqwtl, 
«w}uwqJJl2w1lbL bwlipntpJlllfi wum}ltiwtin · · u mwpqnq pmddwfi 

, t~b4Ulll\[ntpjmun: , 

.. 
0 

_ tiwnwqwJpwJ}lfi hlntwfil}ll\pJwfi wfuumpnzllwa awuwuwq bwzt{ll 
.. . .wnQmll . wnwli6pfi opqwfilibpfl lt bjntu1(wbg6hpp 
wfumwpwfiwwGwmnupwqwu - · . . tlmtN1lumpJntuubpn . lt 
hjntul{wb1:1Jg]ni}lwqwli hhmwqntnntp JDtfifibpjlg umwgl(wb tnli.Jwt!ibJ11!: 

- Untp CS:wnwqwJpWJ}lu hp1(wi:UpupJntlin WJ[h}l\[wfiqntpJntCifibp)lg (n~ 
~wpwqp~, tlwpwqp~. uwqwpntbwqwu) mwppbpbt_nt, wfuumpnztiwa 
tlwtlbpwqwtlmpJRtli{! hw, - .wUlbtm lt , bJPJ! fiwfuwqntzwqhtnt · bwuwp 
OQUlwqnpbmu btl munulOwu}llmtppuCiubpp pwquwp}nl WJl UbP11Jl6bp: 

'-lbfillwullfibp}l 6umwqwJpwJlt0 h).ll[u(bpnpJwO ltwO}u'lllpQbtmdn t. 
pnuhuun: · t«wGtuwlUlhtnuf: '-lbfillw0p6bp}l nwillmllbliuwpwOntpJwfi 
qwpt.np pwdft6J! qw qbliqwliplibpp untp 1.4 }upnQ}ll{wl{wli CS:wnwqwJpWJpG 
hpqwwpupJwu qwfi}uwpqbtdwfi U}l~nglibpO bli ; L. pnutUwU 

. I 

lizwfiwqntpjntfi(!: vbpqWJDlUU UWUfiW'lllUlWqwQ qpwquifintpjW(i db2 
fiqwpwqpl{wb bfi wt{btlt ptu6 3 hwqwp gpd}lw\twu UJDtphp, npnfip 
ochntlwb bu 6wnwqWJfWUIW2UlUIWfi}l~ hwmqntpjwdp: llwltwJQ WJU 

\ . 

p}W}lw~wfi liJm~bpp ~pdwijllJlllfiwdpllwli wnwJdU UlWP'lWPWfil{wb !t: 
bfipWI}lll{ntu t, np UJDtpbpn wqqbtn1( .1{blll}w6plibp}l bJntu\l_wbpuhJllt u 
opqw!iuhplt tlJlw pwp4pwglinui bfi nUllllmJllluwl}llDllwqw6ntp.JI1tu(!. 
oppfiwq, hJntu1(wc)gubpmu pwpdpwglinni bli tfiqnqhtr PlmLWJpu 
upwgntp]Dt!ilibpp J;!WUwln!, lt2bglinui bii · 6jntpwllm}uwli\uqntp.JI1LU(!. 
wpqbtwqnui b(j opu}U}wguw(i nbwqg}lwlihp{! L. WJtfi: \ 

Unwl{bt npnzwl@ DlJlrtilwbutpJntli nt6p · wjli ltbQu~pw6wqwu 
UJWiiDUJWfinlpjDlu)!. DPI! libpwnnul t W11Wl1JU1Wb}lfi \ . fi.IDtpbpp 
oqunuqnpOutui!, WJUPfinli WJU liJmpbpp, npnfip pwp4pwgfintd hfi 
opqwfipqdll nW}hwfintp q}NWJDlllllw'IwfintpJmlil!. WJillllltu}lubppg hu' 
tthntmhpnqntm, l{}l1nwupuwJpu . l{lutun_bpufihpJ!, liltliflDuuupptpn. 
uwuptWUJWUlpwut.niuqlibPJ! k WJl UJDlpblll!: \ . . 

Pritdnul: Ump CS:wnwqWJPWJ}lu bltl{wwpnpJWG bw!ip wu&np6wup 
qbU~Pntu qbfillwfi}lfibp}l pnutnuin mfimbuwtqbu !itqWmwl{wbwpuwp,~t: 

Swppbpnul bu IS'umwqw.JPWJ}lfi h}l\[w(iqxnpJwli w}umwbliwJ}l!i u 
w}umw6zw6wJ}lfi pnutmu: UfumwbfiwJpli pruddwfi fitllwtnwl{O t ·JUuO}uht 
L l{hpwgfibt qp}lm}\llwlfwtl opqw(ifibpnu1 . (wPJDlll~bqb. _ 
~bpwpmwqpntpJWii lt . OjWJUlw·libpqwmN . bmdwl{Uipqbp. 
umwlln,pu\WIN)wJ}W Dlflll. pupbp) w}uulwhWpmOObp}l }wlpwgm.lil!i Uju 
utqwmwqnll -Junphnt)D} t -mJlllmd OClUl~pb-\1( \lllulwd}_IO Brh W~JWU 
tlm}uwpplilt~ubp. lintl{tbJWWPJMlWJ}lfi 0WU1p.pnu1; UlpwUI{tl}ltl1qulUUlplibJl,' . 
hwt{wppnmpl{lillp uwlillbuU(WUlpwUUUltil6bp. .· hwqWwpJillOWhnUW~Wfi 
up£ngfib~ wpjwO 21t6m'W qLDJIIIllllUfibp, lQWUJ.llwumwOJDtpbfl L WJtfi: · \ 

. llbOJpu6llfibPI1 tlwzJtwbuabllm.JPil· cSumu•qwJpwJJdi - mJ.Pifwbp&&p: 
f"lnOiuglinq tiwnUlQWJp6bPD . wpmwp]i6 libpQnpOutpJIUO : cfwlliuGt4tr 
wnw2wgantd bli l{wd CS:wnwqwJpwJJl6. b}u(udiJ}IIlPJDl6, lpliU . 
uwzf.awbul~lpnjp}l w}uulwbwpnur · 6wuwquijpwj}16 ua.JJUtwbJI(ibp: ll.J~ 
hputl.wl{wWnd UJWJdw6wl{oJUlwb' t : . uawppbp . CS:umwClua~bp)l_ 1 
lihppw\jiwfigdwll mClwl{DtpJwdp: 'tJUUJbu. UlJlUlUJI}lG. cSumwquaJpmd! lt.\l·, 
hW\Jlt{WUJbU U•dunall}lltlibpnt{, . . JlpJIGJJ ochD\twb \~ ' , bO \'; JIII'Jl 
libppiul!u.ufiglq}UllpJWdp, emu~liOplUUibU UQ1Ul!Ulg6iwl > t ' ;it~ 
wfuUl~Wpntd, }lula llbGmqbflJua6 .\a Y~WJlWClU&JPilbiln . liuad ~=,~ 
odulllwb. b(i dt* Qbppwijlwllguwa m6wlpnpJwdp la Juu4iit~ . UIIIUiJ . . '\ 
hli n(iqhwfiD.tp w}uuawhwpnur tuubWQWJPWJidi b}ulwGipupp8:fl?': 

· ~ · 



LllJH~wpwtlwuplt, ppwugpfihpl:l h wlttituinuqtuUJ)[l l.jj1w. 4ttiqLuli\llit.p!l 
wqbllt awup owmuqwJJlWJ}lU wpunwhwpnuHihp t:;(i umwtimu ml:iflWJ!tli 
nwfllmw4.ml:ltJ. tnhllnllilibppg hl:imn WUW21:lli b(tqnt zwpwpuhpl:l(!lipwgpunL 
hwmqwUJbu wnw2}1u hpqm op[!, hpp 6wnwqwJpUwu-qnqwli pw(lO~ t: liJu 
hphntJll1! qwUJt{w(} t nwq}mwltm}lt{ mliqnuiuhpnui lil:l2nt4wJpu mpnhliwti 
bppmwuw(lll ujntpbp}l . wnqWJDlJlJWU hbtn (qwpwqhg fl.'U): (hump 
mtqwupp mw\llllwqmptJ.mpJDlU[! wpwq P.2unui t h WJU UJWJUwulihtmtU: 
qtfiqwli}lubp}l unm uwzltli ump nwrlltwgpnu wJumwhwpnuitibp!t 
wnw2wguwu t{mwtiq[! wpwq tPR{!pwumu t : ' Uw4wJu UJhm~ t hw?4.l' 
wnllhL lituh WJu, np l:lfiwwfi zwm c:twuwllw4 t wugunui uJwmltwJpti 
tqWJJlJntlil:lg hbmu, wJtipwti qwuqi.uq t J•2timu nwqtmw4mfl4mpJntU(!. pwtip 
np tnbl']wGpnui h}lutiwqwumli lititu u tu tpqwpwqtg nwrl!mw4mtnt 
[tqnmnUJiihp[!, npuligl:lg qtuqwtijttihpp h UW(lllnt hwliwp wnwljhl 
qmwuqwqnp bu . umtmUg}lnu' - 90 h gbq}mtu - 1 J7 : 

i3-'tiwnwquijpntU(! WOW2WQUntU t liwzl{ll h lDflOWJllWl.Wiiptitpp 
jntpwhwuimlt wtumwhwpnttitibp, npn(ig riuqmutJ.wa t wutfwlifit ~­
WJptl.WO{!ubp, uwqWJU qtJttil:lqwqwfi W(ltnWhWjtnUwUp h (!Upwgpnt{ U(twlip 
uqqpmfil}npbfi mwpptpt{mu hfi 2hpUwJpU h pl:lli}lwqwti WJpt{w()plibttltg 
'tiwnwqwJpWJI:lfi wjpt{w()pfitp{! 12P2 gwt{nm bG, wtumwahwpwtiwqwf.l 
titntlmtumpJmlilibtt~ h tiwzlt}l wtumwhwpnuHibp[! qwpq:wumu bG qwliqWIJ., 
tJ.bpwqwuquuwa UJIUlghuubp~ [!fipwumu tu pmJr · 

luwnn· i3 -y- 6\WlwqwJpuwu qtuwmu mbtlWJI:lfi nwq}lntultrnlnt 
wfumwhwpnttifibp[! qw(Ulll hfi {!fipwliwt 6wnwqwn~wJpli hl:ll{lutillfllfJWli 
~nfil:l tiPw: 

P- WJptl.w~fitp[! (!fipwG.mu bfi 2npu ll'2wtin4· tunw2fiwJllti 
nbwltgflwJp, qw11mfip, wup pnrtpnpwJ}lfi nbwqgl:lwJft h t{bpwltwfiqfitiwfi, 
ltuq [!Utn wtumwhlll(lUWti (}wlipiupJwfi, ntll! ltwtt;t{w(} t lttwtit{luo 
taht•q}twJfllluqwJltg' 2111tu wullllt6wu• pbph ( tijtli2h 500 nwq. ttwll 5 Q..I• 
t}Jlqwfibplt UJ.WJliwfifibpntti), li}12ltfi (500-1000 nwq, ttwu 5-10 q.p ), (}wfitl 
( 1000-3000 nwq, qwu 10-30 <1-tt), ~wq.wqwug owfi11 (3000 nwq-ltg w\{bt, 
qwu 30 q.p): 

Unw2l•fi 2P2WU{! (wnw2UwjpU nhwltg~w), ltwJu\{1.1W t ~­
awn.wqwJpUwli qnqwJltg, hwJtnfiwphp4mli t u,tqqbtmg lilt nwu!J dwti qwu 
ott 'hbmn h zwrunliwltt{utti t 2-3 op: UJu ll12Wii(! wnw\{bt \{wn t 
wtu.nwhtuJmtJ.utti WJU lthfii}wiiltUbtl}l unm, npnfip pmn bfi UIWZUJUiwlil{w(} 
tiwqtolUoltnt{ (Junqbp) h tiwzltl! UJ.ltqtibfimwll..ltltt{wc) t: UtumwbwJlt{w(} 
mbtthfll! qb}IW[lJntUtugttw~ bfi h WJtnmgttwb, gwttnm h gnpntn: 

. 4bfitlWUltfib(l[! luu6wlu lUJfl utliilhPJ! l!R(tntU bfi, wtnwlilihpn\{qbru.d: 
bttlumt»l 2ttyw6fl UlWUllllPJlllUJ! qw}uttwc) t 6wnwqWJpQWU 

l}UqWJltg' u!J I}Wfill uwupg ufl6lh bpqnt zwpwp t: Punpnl\{mti t pwp4p 
l}ptnUwptnWJUUllJlJWUp h pnpnll: 

89 



. t;ti!UI!Ul ZP£WU(! punrmztJ.nui t uwzltlt W}lll'IWhWJUltJ.wa pnppnpWJltli 
nt:.w4gJtw.Jnlj_: 

Ufumwhwpuwu phph wum}ltiwlip qhumnui wnw2wumu t tiwzqp 
4wluipmpJmli (t}l}lfMw), WJiinthbmL. wUfizwli uwqw,w\flmpJmfi L 
pt:itflmnntti: · 

1}-wJp\{wc)pp lilt2ldi wumtiowu]l um11 pnppnJ;!t~wU tnL.nqntpJntUii t 3-
4 zwpwp: .Piinpnzqmu t gtwlm{, qlipWJlJDlfintpjWUp: •-Uiwul{wa tiwzqf:! 
w_tmmgtiwa t, qwpqwunui t pbpbt{w()p (trmq}lw): tfwpuu}\ 2hpumpJntri[! 
pwpopwfinui t: t-lJiwul{wb hJ11tut{wc}plibpl! tfbitwqwliqGt{mu bG qwCiqw11., 
bpqw11 dunlwliwl{ UiwhUiwfit{nni t gwtfr! nbwqgpwu h uwzqV 
LUfutnWOW!llJW() UWUbpJl hhtnwtip: 

l:7ppnpqzp2tutill wfumwhwptiw!i ()wfill wuUl~6wli[! wpulwltuiJtntfnul 
t nu:tt:ifJ gwtlnq, PllflpnpwJltfi nhwqgpwJmt (qb[tWpJndintpJmti, limzlt!t 
LU! lllmg): fipnz qtuwbtmtu wnw2wfimu hfi pzmll4_fitp, llJlllUJ? tupmwpfld 
tnuUQllt{ (itiwfillmli t(i 2hJ1UWJpti WJtHfwapuhpjl vzm}l\tCibttltfi : Up.wq 
•.unw1,2tulimu hfi pbpottwapuhp, fungtrt : Upwc.twuwuwq qwJtqwumu bli 
[.!liqhwump 4llttipqwqwfi tllnt.Pntumf.lJnt(Hihp' pwp6!lwCimu t uw1usup 
2Ufltlntf)jnlU!!, uMwlinttl hli UHULUJ.llfi hwuqmjgUbpp, ~Wil'IWUlllli t 
w[unpdwlm: UpJwli uh2 ltwJmfiwptp~tnui t fil:iJUlJUl.'}>ptWJftu tbJIJngjtumq, 
tlnfing}unnq. tnqllfin:Jlpl}ltil, Ptmllpngpumq, nbm{l~nttng(tmnq. tuU 
nu:thqwgnui: UpJWU lPOut4mU: p~wfinui t UUJ}tmwqmgubpp, !}mflul!Jhpll 
UIW]mlfiwlpltpJmurr 1.. pwpdpwfimu t 4wumuip 1.t 2P}tpwuw4fi: 

_!} • Wjpqw~p ~WtPWQWUQ Gw!ip WUtnfltiw(ip qbUil)ntU Wltp. 
pnppnl)WJ}lfi uumghuubpf.l L. opqw!ipqtip l!Uqhw!intp nhw~g(lWjfl U2WUfib]l{! 
lWlD nutb.q Wflll'IWhWjUU{Wb hfi, qWilut<ill lP~Ci[! qwqtlmti t 1-3 op: 
Qw}tq.wumu hu Pmlll! pwpwfuw-dbnmilWJ{lti unuagbutihtl. nrwGg 
hl:imL.w6~nq qhumpn£iwqwfi £ijWfUJWJitCi hwuwl(wpqmu umw2wl.imu hl.i 
fuwfutnnnilibp, mbftll t nt(ibtinul bp~wpwmlt Pfil}llw&Jmuwqn1ultti 
(}llitnnpu}!llwgpw ): 

~PJlDIUl lP~wfip' llbpwftw6q6uui: ~ wwn}ltiwli}l qblljpmu 
WUlWDfdintUf! lDWuU t 1~2 wlijlu. Ufa?f16 WUUl~W6fl qbuwnur 3-4 wuflu. 
uwqwJU qbliqwli)lubptl . oom qto tipltwp dwuw6wq qjnmfmu t uwzltfl 

. hlimw6 I, gwtfll nutbq nliwlfg~w : _llwlip wfumwbwJU1nifihptl dwtiwliwq 
~ngtpp twlfwlinui tfi qwlil}wq lilt pw6)l wdu]lg liltli1l.. 1111 pwlija mwfal1, 

lhitulltfnui Wi ufindupn}uwliqwp (m~lj) junghltii. t)tuillftfmd hi.i 
~''tiputq]lwgwb bJDlu!fwc)polf la qlipbJt?bpwgwC) liwzl(mt (bfiulhtdtbnwmitq): 
unw?wgwb tllllJpbt_wJltfi Owbi(DIJP@ hwiSwfu fungwlfwJtfmll t, hwJmlilfmu 
Mi ~tapwqplffil{nq (ntaglnl}ltfwJ)lfi) lilinmljlihp, DJUll qbuwlipmu t1 hJntutlwc)pfiliplt lwpnpwlj ljwqumlJmJunnilihp: · 

fiUIIIIUqiUJPUIJIJti to ~lipJa ~fuumpazmd@ wnwttbiWUJhu . 
hfuilitlmti t wfiwlifibqlt (m 1uu0pp nbOmpJDtlip la nwqtwwltmttat u1mptapnu 

':xi 

qbll.tnnm~wbntpJwli p!intJ})t!, limJli mhflnui qbuqwfipllbpp qmli~t:ipn 
tnL.rulntpJmfin), lthfir1wli}tGbp}l llwzqwbuJ()qmJp}l nwqlmwlJm]lij fiJmpbJ:Unl 
lthrtiDnmuwu wump6wfi}l L. punpnz \jl}lfiplJwqwfi lizwulibp}l mllJwtfihp}t 
t.lltw: 'fiwnwq.wJputJJdi WJpl{w<tplihp{! mfibfi qwpqwguwli npnzwltlt g}l\Jtbtt 
q,Wftw!ip Zll2Wfintl (}1 mwpphpntpJDLfi 2hpuwJ}lfi WJJUtw~libpfl), }lfilUibu 
uwh mup pwjpwJll~-pnppnpwj}lfi L. bplJwpwmL. wfiwUIWJl}llihllt 
ulintfiflw}uwliqwp }unghlllt lJ12WfifibJUlJ.l: 

trwzqp 6wnwqWJJ)WjpU w}umwhwptlwfi uzwu(ihpp hwjmli\{htnt h 
WUIIDPlltitlhtnt duui\jbwlibp{! p hwuhUwm 2hpUwJ}lfi wjptlw()pGbp)t 
tpqwpnui b(i 4-7 wuqwu: P. qh\ll, ownwqwJpWJ}Ifi WJpl{w~fibppfi plinpnz t 
Ill upwjii bpqwpwmlllllPJDlUJ!, WJlU ilhfllllqwpt\WJPU nupwgp(!: 

P-wjpl{w()pfibpfl qw!i}uwqmzwljntU:(! l{wful{wa t w}umwhwputufi 
wuwp6wli}lg L. w}umwhwpl{mb llwzqp (!fiqhwuntp utuqh}lbupg: lTWJlUUil 
thul:JhpbulJ upfi~L. 5% {_pntn_ L. U}l2}1fi IDUIDllDWii}l) w}utnwhwpuw(i llhUWlllU 
4wlijuwqmzwqntt\r! Inuuwpl{mti t pwphlhqwum; wlipwflbfiUILUUil'l t 
luuuwp~tuui' lunp{! L. tWJUW}lt\WlJ (Umpufi)l uwqtphu}l wl{hijl pwfi 10%) 
tU}umwhWfU11Uubp}l qtuwnu.i: U_1u qbuwmu qhuflwfi}lfihp}l pmdnu1t! 
mfimhuWUibu lhqwmwqwhwpuwp ~t : 

f!mdnui : U}ulnwhwJuiwb qhliqwli}lfil:itl}lfi gmgwpbpl{nq oqumpJnLUJ1 
mwp.1j_utu t hpqru lllll'llllPJlllliiJbJml{. wfiwufiwpmdw-uwfilnnwpwl{tUli 

' uzwqliwfi U}l~ngn~ ' UW2lJwaw()qmJpll9 h utbuwUbijt lH}lOWpWtlWUpfit:itlll9 
hhnwgqmti bfi fl.'U h qwqliwqbttt.qJ.lmti hfi pnHhilt2ngwtmuiGbp: 

Ufiwu6wpnuhu-uwfi}lmwpwqwfi tlzwltntli{! lJwJlllll t l]dibt ~np L. 
tunuWl{: ~p tizu.~quwfi dwuwfiwlj uwqlWUJ()qm.wpg h uwztUtg wl{hl}l, 
lunqwfiwqp quni llmzbM}lW. oqlint~Jwup hhuwgt{mu hfi nuuymwqutlltl. 
lijntpbpp: 

Utlbfll t-1iliJjmtul t bwtiwptfnui Junuw4 uzwqmllt!, . Dp(! .qwutwflllnui l 
Ltlwgtiwli u~ulipm{: Unuuj_bt oqmwqnpabl}l t oOWili! l.t )unqwfiwq-
2J1U19UgllUU!: ~wlpnlulnlpJwfi t~qm}ll{ntpJlllfi{! pwpAp t. tJllinui mwn 
~llP oqmwqnplniw6 l}h11J»ntu: . 

U}tuphm.flllt~ u}lp.ugubfl}lg oqmwqn11o~mu tu U3r2tpuu U:~>-
2fi~ 0,3% 2JU.I.IJJW tntbnlJPI!. 0,3% 0111-7 qwti 011}-10 h 0,7% 
hb12UI.Ulilunw.)n~m Ciwmptuuu]l tmantJplitp}l . }uamfim(lllll, 
tPPtPJlwUJDlpbp (uwuplii)lti), lpuliwl o6wn L. WJtfi: ~tfll! L. tmbntJ})fibpp. 
m~libpn L. 60zliwfi mwq uwtnwlJwpwpbtna bwuwJl 
!iutwmwlJwbwJnb.up t oqamttqapbbt 'l-DI-lt, lU'l- liwl:lu}lzjt ubpbliw(ibJL 
UU~WYWJSllml w&\Gutqwqd}l6 wup.uhmtmu hfi . hwltw12ltu}lw\fwfi 
UIWZUl\liWUBlP:Jwfi up~ng(lhpntl (hwt{wqwq, wptnwhwq.ruum, nbm~ul:i 
uwup1.qlibp t. ~\mtingfibp), }wlqwliwqlibPI! l.t wl{htfihptl UlbUlp t m{ibtiwu 

bJl4wp pnu}t~fihp: 
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Ufiwuliwpnutw4wli uzw4nuipg hhmn 4bfiqwliplihppli blipwpqmu bli · 
I}llqW2WtPWlJw(i hulJilllDlJJJWU: bpb .nwq}mwqmptlntpjntU[! pmJlWUlpb@ 
qnqwJpg pwpllp t. WUJ.W qbfiqwlitPfibp(! tlhpwqwpdl!mu hli lJpqfiwtW 
l.izw4uwli: · ! 

· .· .Pmctw_4wli Up£ngwnmulibp(! qwquwqhpUJ.htltu hw2tl}l hli wnfimu 
4hfiqwlim [!fiqhwlimp llJlllwlJ\:!, ownwqwJpWJpli w}umwhwpuwli 
wuwpowlit! l.t hpl{wliqmpJWU (!lipwgpp: fitdhll_ gwl!bpp 1.t WJmmgp 
qwpqwguwfi UJ.WJUWfilihp.mu UUJ.Wmwqwhuipuwp t oqwwqnpbht wwppbp 
gwl.j.W<lJ14Ill\ qhr}wUp£nglihp' Wjpl{wb uwqbphup llJlw qfiht wlihuphqpfip 
4wu £inl{n4wpli-UJ.bli}tg}tllllip PJ12Dgfibp, qwwwpht finl{nqwplip mhll_wjpfi 1.t 
:.nwpwapwJ)lU ptnlJwqwfihp, pli~UJ.bU fit1•1.t litpp}lfi 1.t qwplJbpwlJwJ}lfi 
litp_wp4mufihp: 4hliqwlimli qpqntl,wb tl}lnwq}lg hwlihtm, pnpn, gwl!hJll! 
hWiH}UUlWgfibtnt hWUWJl oqmwqnpbntU b(i WUpfiwq}lfi, Ilfiohlymr 

- . S~I]WJ}lU oqwwqnpbllw(i hwuwp uzwliwqnui hfi UJ.WUlJlWUUlntlJfihp, 
nymup liUJ.WUUlntU b(i ubnwc} hjntul{w(Tp}l WU£WU1UWU{!, Jupwfi.mu h!i 
tl t:.IlW4wfiqfiliw(i uumgtu(ihpJ:l li UJ.WZUlU}WUntU l!wpwqmupg: PlmJlqlihpp 
t.. p~g liwqtphup qnJwguwli qhuwmu oqmwqnJicmtu tli pumpwJ}lfi lJwUJ.bp 
1. upuumu}1g]1fip l.t umpbUJmnupgplip tdnqupwlibp, ~pzul.tuqm pump, 
ltnli4nl{ll pump, CbumwqntlulJm pwtqwu l.t WJtfi): ~bpw4Uifiqliuwli 
Uj_[lllgtufib]lJ:! wpwqwgfibtm hwuwp uzwliwqmu b(i }upwfi]1~ pbpwUJ}lw' 
~J14li41lll WJlJWU - lJm}ufibpwpqmufibp, hJmul{wbpwJ}lfi . 
tpn}uUJ.wml{wuwmulibp, qbfiuw}upwfip2ubp)1 fibpwpqntulibp (wtnb, 
illUJ.wl!hGliwfi uwpJjlu): Opqwfipqup pmfiwqpquwu hwuwp fibpbpwlJwJ}lfi 
Jtpwit4nui !::ifi htpuwubpJltbfiwbwpwupfip 40 % tmcmtJPI! qn:}>bpfi]1 htm: 
l1pUjbu J:1Gqhwfimp hw4,wubUJm]14 up2ng uzwuwqiltu bfi hwqwp]1nw]1qfihp: 

· 4nup]1fiwgtJ.wb 6wnwqwJpWJ}lli w}umwhwpmulihp: UwmiwJ}tli 
L4W jpjntfi!ibp)1 thudwfiwq WDW£WUntU bfi Ubb pwfiwqntpjWUp, WJUUJ.bU 
4n~l{wo 4nuppliwgl{wb w}umwhwpmufibp]1 WWI•J!bp . qmqw4gmufitp' 
:.t hjuwlip4wqwfi, £bpUWJpli L llmnwqwjpuiJ]lfi tlfiwuttwOpfihp]1: . 

tituUJnfi}lWJ1ltU qwmwpqwb UJWJpJmlip htmuwlipfibpp l!hJltntbnuin 
gmjg t UlWtPU, np 6wnw.qwjpWjpG w}uwwhwpmufibpp uwpntp dubpJ:! 
4wqunui tli unwl5 %, uUwgwb UWUI!' qnuppfiwgl!wo w}uwwhwpmulibp(i 
tG: Uw i}wUJ.t!wo t u)1£mlJwJpfi qtlip)1 pwquw4Ilf\liwfi]1 w}uwwhwp)12 
wqf}hqmpJWU hbw' hwpl{wbnJt WLIIJ!, tntJUWJ}lfi 6wnwqwn~mu, pwtJlwfignq 
tiwnwqwJpmu L. nwq}lnwqw}lq ~bqumml!wbinpJmfi, npnlip umbqbiuu bli 
uwnuwjwqwli l.t pwquwqwli qiuqw4gmufibp: 

· bppbufi UUWU W}ul,llwhwpntulibp qWJlWl bfi WDW\)WUlUl WtnnUWj}lfi 
.ltmtiw!liJmp.Jmfifibpmu ·4PwpwJ]1fi }lJlWililntpjwfi dwuwfiw4 (u)12ntlJWJ}lfi 
aLw4mnp£ibp; wmmiwJ}lfi ttblJwpmlJWJWfifibp, twpnpwump}lwfibp): liJq 
11 ut4nnul mpwfip, UJintumfiltmlilt l.t WJt muippbp.)1 mpnhuwfi UJntpbpJ! qwflllJi_ 

YL 

bfi qmpu fibmllhL 2P~WUJWtnnrt U]12Wlll.UJJ1: StlJwt llltVJUWfifihruuu 
hfiwpwqnp t q]D111Wutfimbuwqwfi qbfil}wfi}lfibplt wfumwhwpnr\t: 

. 4nup)1liwgl!wb 6wnwqwJpWJ)1fi w}umwhwpntufibpn '-uu{npwp.wp 
{!tipwfimu bfi bwfip: Ubfuwfi}lqrnqwfi llliwul!wb'pfibpJ! qwu WJpl!wc}plibp(! 
umwtlbt bwlipwgfimu bfi_ 6wnwqwJpwJ)1fi w}umwbwpntulibpp J:!fipwgpJ:!: 
ltwp6wfimu t qwqwfi)1 . ZJl2WfiJ!, pw4wqwfiw~w4t bpqwpmu t 
numwqwJpll1Jltfi h}lllwfitpnpJwfi wLnqmpJntfiJ:!, 4wn wpmwhwJml!mu t 
wpJmfiwhnuw4wfi ultfiqJUlUJ!, hbwl.twfipfibp)1 mnqnun pwp6pwfimu t: 
tiwnwqwJpWJltfi hpl{wfitpilJJJDLUJ!, ]1p hhpppfi, bwfipwgfimu L 
Ildtlwpbglimu t 4bppbplt, WJpl{w(Tplibp)1, nuqpfibp}lqnmpl!w~libJi]ll.t mp]lz 
wjuwwhwpntulihJllt WUJWp}lfimuJ:! : 4nup]11iwg4wb 6wnwqwJpWJ}lfi 
UlfuUlWhwpmUfihpJ:! hwnwtu _I!UJJWUntU bli znlJWJ}lfi llJ16wlJnl!, DPJ! wpwq 
wnw9wfimu t fimJfi]1u4 2w1Jtwl!np.wpjwfi qnpump duu1wfiw4: UJU Jlbuumut 
4nlipltfiwg4w~ nwnwqWJJJWJ}lfi wfumwhwpnutfibp}lg . qb(iqwfi}lt.ibplt 
uwhwgmpJntlii! 1,5-3 wfiqwu wl!htlt pwp&p . t, pwfi \ u}lwJfi 
6wnwqwjpqw(}libp}l UnUl: vuw(i llJlowq]l qwpqwguwfi hpupmu J!filJwb t 
.tutfiwglinrt 6wnwqwjptiwfi qbliuwpwfiwqw(i . wqqbgmpJWfi 
wnwficlliwhwmqmpJntfi(! u 6wnwqwJpWJltfi h)14wliqlnpJWU 
w}uwwbfimpJntUJ:l, DJllt qbUJ.pmu tJln}ul!mli t qbfiwrmfiwql.llfi UJWJll}WJ}lfi 
hwuwqwpqp llJ16wlm l.t }uw)umttmu t Gpw qwpqwl{nplt~ qnpbmfibmpJmfin: 
Umhll_bl!wb ]1pwllJ16u•4I! wfiU)1£WUJbU wfiqpwqwnfimu t opqwfi(ibp]1 h 
hw_\iw4wpqbplt qnp~mfihntpjWU l{pw; :\., Uwufiwl!npwu.JbU, pbpmU WP,JWU 
6uzuwfi wli4uwfi, Ilf\1! fiUJwumntu t zni.Jjl wnw4hL bwlip J:!fipwgp}lfi: . 
tiwnwqwJpwJl•fi hpl{wfiqmpJWfi ctwuwfiw4 wpJwfi uh2 qmpm~ qbp~ll 
pwp6pwlimu t h]1uwwu)1fiwfiuwfi L wn pmfiwl!np fiJmpbp]1 
\llWJllllUW4ntpjntU{! (hwm4wUJbU h}lqwfiqntpjWU uqqpntU), WDW2WWll~ t 
pntfiWjlJntfintpjntfi, uwqwl!wpjntfintpJmfi L tl:aJ4niljbfi}lw, nul{pwbntb]l' u 
w4zwJpli hwuwqwpqp qnpbmfibntpJWU g!i46nnt, ·lbJijng}lmGbjip 
:pwq.,g}lmwJ}lfi wqm}lqntpJwfi wfiqmu, ftumfiwqbfiuwpwfiwqwG 
LqW2tnUJ.WU)12 uttuwfipqufibp]1 JJDLLWQDLU: Opqwfi}lqUnul pll,lp6pwlintU ~ 
h}lwtmJlllfiJulwqw - :}>bpubfim)1 ·. (pwtltwfigbtlunpJwfi !(>bpdbfim) . 
wq~}lqmpJmfin, 4hJ12)1fiu pnttl!Jgfimu t hJmul!wbpwjpli \IIW2\DUIWiiN : 
pwp)1bpfibp)1 ·· hwmqmpJntfifihpJ! u wnw2wglinul lSwnwqwJpwJ]l(i ; 
h}lqwfiqmpJwfin plinpnz wpJmfiwhnuwqwlintpJmG: . U}lwdwuw6w~ 
opqwlifitlp]1 u hJmul!wc}pfibpp . hwqwpmfiwqw6 ~ntfiqg~wO l12fim\l t. 
pnJlP!lllWJ}lfi hwqwqqnutn pmtwlinul t 1{wd Uli}W\~Willlaul. \twzlj)l 
utufiptwuUJwfi hwmqmpJntlifiboo' gl.llbpwGnui b6: · \nuulwP1{wb 
4tntltnlwupJmfilibp]1 hbmLwfiJ!nl{ J12Bnui t opqwGllqu}l f!UJ)hwwU~ ll 
whll_wJ}lfi I)}nlwqTlJlJlwlJwfintpJntfiJ!, pwp6pwfimu t 6wnwqwJPW11WJUIUib 
op.qwfipqu)1 I!filJwpufiwqmpJIUii(! pwquwqwil wtulllwb}lfi h \IIWJil~lbulpUI 
w)umwbpfi uwfiptfibp}l u liJlWlig JlGtUlbu wpuawltflfi, wjfiUJbu. lt.6bpaabJaO 
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plinLJ~Il pmJfihp}l fiqwmuwup (wrJl.uwJ}IIi fluvuwqmpwljnui): StlJwl 
UJWJliwfifili{UltU wnw2wgw~ ~wnwlllt~ UJilllgbufihlll! ~fipwgfimu bfi n~ 
upwJfi nwnwqWJPWJjlfi htntwiUJntpJwfi J.lUpwgpJ.l, WJtl. qwnfimu bfi 
4 lifiqwfim wfi4tiwu qLfuw~np t4kinownJ.l: 

4ntippfiwg'lwb" w}umwhwpmufihp}l (tfbPJ?bp, WJp\f.wltptihii L WJtfi) 
ctwuw!iw4 qwpwqp qwpqwgtiwfip, p.wgjl l(l:ipnhJ12JWL UfWm6wnfibp}lg, 
!il.llwumnui . t L WJI:i, np tfhpJ?}l hwmttwantu uwqhphuwJJlfi qpwfimuwgjlllfi 
hJmuqw~jl (lunuwt}l WJU}.htwUJunn) QJ..wt{npntU!! bpqwp <twuwfiwt}m{ 
m2wfimti t, P2P£Ubp}ll. .hJmuqwbpfihflll tfhpwqwfiqfiuw.U gfupnfiwlpltpJwfi 
pmtwguwu UJwuu:iwnml, . nPQ }lphu hhppftu \tWU!\f.Wb t P2P9Uhpjl 
u}unnqwJp!i w\}ut}ufntpJwfi I. uut~unwqmgub.jlft qhfiuwu}lfipbq}l J.lfiltllliwfi 
hbtn: Utnbl)Gqnui bfi pwphfi.ujwmn UJWJUWfifibp tlwpw!J)l~ uwfiptfihp}l 
qb~jl uli2 Ol:ipptu.tJnuligowfi I. pwquwgliwfi bwtiwp: 

tiwnwqw}pUJ.hutpl}wb" qblil}wfi}llibp}l UhO llwup unm qjlUlttnul bfi 
WJ1JOtfituqhqm1ifibp , WJlJUlfiwhnumpJDtfi : liJU qbumnui W4fihwjlll t fipWUQ 
tihc) hwqun~{! bplJimJUlw4wfi I. hbulwqw wpjntGwhm.mtpJwU filfwmuwup : 

tmup}luwgt{wo- llwnwqWJflWJ}lfi . wtuunuhwJllltlifihp}l pnuJnuil! 
lllhmp t J.llfip \pnwutpuwJli(i, UJlf! fihpmnnu1 t' bwiJw2n4wJPfi 
up~f19WIU11Ufihp, l!bppwJpfi qwpw\t}l L Wfl.JtllUWMWllf)JWU qwfitwuu b 
hfiwpwqnptlu lW$ntl 6wnwqwJ~J}lfi w}umwbwpuwu qWIJW<twu pm<tnui: 

~wlfwznllwJflfi up~nguamuifibJII! :.qblJll2 t I1Ulfltlwlt tJlfibfi ' 
gwlfwqpqUwfirr, upm}1 b fiJWJll}WJp6 hwuwqwpq)l qnllomfihntpJwG 

. UnpUwtwgdwfig, hWJD}}lfiulUpqwJpfi tltiJiW!puGquiliuurr, pmfiwpJmlimpJW£i 
I. fiJntpwqmtuwU.Wlpnp]WU tuw:tuumuifihfl}l qwfiJutiwuf!: 

Ufibplud'bzm t }:uliwtipnt{ lftuwwpbt urlilti;UJjlfi gwtJ.wqpqm.U; hwzlijl 
wnutlntl wtvuu»RwJ1Uwfi wlntmJ{iwgmuJ.l, qwuuupbt utniUJWJIP~ 
UJWf.lllWJ'pfi bwtiw\fwpq}ll. 2P?·wil:pump llhqhmWlJlil~ UJWPlibflp fintliJ\Jwpup 
Plnlfuulw: 4wpbl}l t Wll~Jlllht .~pur pncmtJPP fibphflwljwJtlli 
fihpwpqnuifi bp: 

~wztl}l woob{m{ litPfi}llJwqwfi. gmgwfipzUbpp, \fhpnfiztlw~ 

Up2ngwnnuilibppg hbmn w6hpuutbzm t (ibpbpwlfWJ!ifi uhpwpqht npl.t 
hwljwzn!JwJ}lfi hbqntq (.l.uauptupJUlUp, ITlnupNJ}l, lllntnum}ll}lfi)l), npnfig 
4wqunlpJWU 1.. qn}Wwcniwfi ol..p uwupu mb:qblpltpJmllfibpp pbflltwlt bfi 
wuwufiwpnutwqwfi l}bqtutylwlJw& usbqhqwqppbpnt.U: 

UpiumMWJfJfi 2D\tl! q&UU}uwpqlijnt hu.uiwp, Pfil~QbU fiwL. 
opqw(i}lqU}lg JmlJlibr.P J}lllJlU pbphp:u, uwqwfinpfibp}l u P22WJ}lfi 
pWJ]wfip(ibpp . puulnuiigbtJmtp.)lU6f! .p~jtwg61itnt hwuwp 
fitqwinwlfwbwpuwp t fibpbpwqwJ}di uhJ1Wplfbt bbpuwubp}ltbumbmpwupfi 

· 4W19}mui}l PtDJl}ulll L. lfn~pfi}l bhm: U}lwdwdudiwll W\J!Whmtmu b(i qbJtpjt 
llJlbllwdnuil! L. h(iwpwtlnpftG lWtPmJ hhnwgfrmu ubnm4wJpG 
hjmullwwo-p6bpp: 

'-lliJlpl:irtlt tlwrw41! 4wfi!uwr•qbLm hwliw11 oqutwq.tl(tDnui bu 
hwqillJ!pnm}lqflbp (pfuuiflgpll, umpbutUlllu}lgft!i, U!h!ijlgjltjlu L" WJlli ): 
Y.hppbp}t ~b.tnUlqw pntc:hnUf! ~WtnWptlnu.i t tlltpwpnuJmpJntfinul 
uliqntfil{w~ bJtwuwl{uhrml{: 

tiwnwqwwwJltfi bfu{w!irpupjwfi pmn!i qwpqwguwG dwuwfiw4 
oqmwqnfll)nui bfi hbunll{Ilhq[! tupwfillll qhqlllUl12nguhp' lijlmwupii B 1 ~ 
lmtliwpiJlllt hbm, ltw!lufntn!i, iliJ4nqb6, hwltwwfibUpfi: 0'hp.tUUJi.mp4 
t:}Jblttn(! pwpd11 t \llfimu, bpb. pntdnttil! 4wmwpqnuS t wfi!l)l?WUtbu 
nwnwqwJpwhwruuti[lg hhUID: 

fl.uullmwl[mtzq !iJntpbJUl\f. qliqUUlmtlwo ~b~hl'l! (nwrl!mw(fmfnt 
Jpputnbp) WnUll'pfi tlWJpljjw(ifil;[I!Ifi Wflli\Wpjlu tnbupntt lt;(j tnW!lpb.ptlntU 
untlnpwl{wfi tfbflphpltg : f1.wllltnw4m(nl 4 bi\trultnt{wi>ntpjtufi hwumwuuHU(! 
l!wmwp~mu t qnqUJtwlJ1w4wfi til12ngntl: ll-flw hwliwp umbptit u1wtiup1fip 
4npligwliq}l uj19119nLI. l.ihJtwugmu hfi tlbpp)l tlli2. tu;timhhml. qmpu pbpuui ~ 
unmbgumu J}Jlqw~w!pjl~ uwppj1u: 

f1.wl1!mwl}mplf. UJlllf}bfll! ilzwfiwl}wtJtg ztu4Imt {!U~filitmi tltpp!l ltJHU. 
lllhllntU 4twl1ttmu b(i I. 4wtnW(UllU tunw4htWUlliU utbr}WJJlfi wqqbgmpJUL:.i , 
lllll! ~~~~~nuhWJUl4mu t Ubnnt4WJ[lfi uumgbup mctbqwyuwup, l{li(lpj1 
uwpjltlwti L nhll!Wilwm(n! uumgliu.fihpll qwfiqwqhguwup: t;·flb t{bp~.ll 
Ujl211Qlllt fihtiMt!Jt Uba Jjlwfiwl{mJ)JWUp nwr1Jmw4m11t1 UJntphp, Wll!W 
hfiwpwt{ntt t UflWfig Llfiqhwfimtl filillCill[l()mpJm!i{! opqwujlqup i.fpw: Uw 
hwmtrwutbu qmwuqwt{uJ• t WJU qhuwmu, liflp nwq}luwl{tnJltl fiJnt!}t:it•l! 
\immwlftlmu bfi nuLutwJ!lfi h•uuwqwp.qmu. npmtq Gf1w!i11 4wfUU1 bfi tJlfibt 
fihi•Pilfi ownwqwJptiwti lip4witwwt. o2wtu 1. wmw~wglibt 
~Ptutm~UljlJmfifihp nulfitb[uutl (nwnwqwJf}lUJp!i ubnm4tibp., ouuthnoj1ti 
uwp{Jmlw. oum(ltnfihil L. WJ(U} L or•qwGJtqllmtf : 

. Pm~ui: Untu2(l£i hliil~(lfi !twtiqtibgtimu bfi wpJmUwhnumpJiltU!!· 
L4Wltnutwtiuui !ill tllottPLI nw•1Junu4uttltt UJlll~liP l!fil{tihtntg, n111t hwtfwp 
tJ.bt•PI• !{jaw qfinui hfi utW2UllliWtil•2 4w11Jhp I. qbfiqwliptilipfdi hhnwglimu lifi 
lfluttnmm~w() mlutwuwuflg: 

~l•t~wpnuhulfwti tip~ngwnmulilii•fl9 WLW~ wlihpwdtizm t 
lfbfiqwumli tupwq t.lip~pltht wuwutiwpnufwl{wli bwmmlf llzwltdwfi. 
llJlUibuql• _li~w qpw qmlilfiUl nwqtmwl{mftt{ liJruphpp ~fiwu zutwmowntfi 
opqwtiltqii)lli : 

fl-uuybtwlpnlttf ~l;pplipft uzwqmd~ utbmp t 1Uf1Jtt(wc) IJttip fiwtu h 
u:nw'l nwtltmwlf~tnl UJUtpbplt hlinw9dwfip I. t(wpwltft (fwfiJuwpqbttiwtip: 
l!Ju dlt~n~wrmullibp~ . ~~~UJwpbtnt tfwllwliudt wCihpuutbzlil t fufwm 
UfWliDUfWlibt . bwl{wlihfuthuU pntnp ~wlialilihp(! t. w6duwlfw6 
fiwtu~whufwlliupJntfi~ pwn zUlwt ltliliqw6twbpf1 t. · tufiwdart 
wfidliwqwql.ifllplfimwqtnw Jldi tfwpwlpu lip: 

te; 



fl-tu1l]mw lJ.Ul!nl fiJmpbJ.l}l hhnwgnni{! tlhppJ! zp~wtqwmll11. tl. uwuttwc 
utuzlJ.Jtg qwmtuittlmli t onwnwswnui, Innpwutilinui, np\[wlintnui l.J:wti WJl 
hwqwfittull1. 1mamnmui PP2tl.wa mwt.hqnfintl (hpbp, ptfiq}.lli qwu mppz 
opqwuwqwli tnt0'}11_1illp 2bfi pntJtwmpl[nui): llJGmhhmla htnwgfimu tfi 
uwqllaw04mJVt! la · tiwzltn tizwqmu JnrW tmb'nlJpml: '-tbpJ?hPJ! 
gwtl.tupqp\.i\l_n\ti bfi lintl.n\.iw}l.Ci}l. la hw\twptmm}l.qCihpll (1.1.\hli!lgltl}lli, 

· umplnqmnti}lgpli la WJtfi) Juwnlimpqfibpntl.: "4.hpp'(! wnwmnp.hfi ttlwfimu tfi· 
OQWDW2J.lll\[, 2PWbfifJ. UJbpopulupnl. h Illlilllntll UlllhPPl :Pflq}mtnqpwqwfi 
tntOntJpmt: · . 

lntGnljplibJ.llltl. \.ituUIWJlti.Illl ttlwgmtilibpfl t:}lbqUl}llJ.ntpjntU[! 
tqWJiiwfiwtlnptl.wa t tlb[lpbp}l tizwqliwfi dwti\thmmL nppwfi znun t 
qwmwp.tl.nui WJti , WJUpwfi t~bqmtitl.mpJntU'(! pwp6p t: ~wuui6wJfi 
mumufiwu}l}llnpjntlilihp}lg umwgtJ.wa mti.Jtutlihp}l tl_hp12}1 ttl.tngmtiJ! 
4tqmnmtl.htmg l dwu wfig htmwgtimu t nWlltmui\ttnlttl liJntphpJ:t 20 %, 2 
dwu wug- 10%, wl[bllt mz- 3-5 %: 

Y..bpJ!lt uzwqnttipg hbmn, munuiliwUpJ.llllli b(i (ipw tqpbpJ! L 
hwmtuq{! (nJll}WU qruJ.lbl}l t J:unJ1'(! h tWJU) llJ1UJ.hUq}l \llW\tWUlWp hbnwgtlwb 
t}ltitfi nwqimwqmfltl. UJntphp{!, npltg hhmn· 4wmwpmu t(i I}Jlqwzwtituwli 
hu4nui: bpt nwqlmwqmlttllltPJlllliJ! pntJLWUl}thllt 11w4wpqwldt tlpw t.. wtqw 
tl.hPPI! qwpmti bli, bpt pwp611 t ' hwfiqwliwlinpbU 4P4ltli ttl.rulimu tli 
tmc}mJpfiilll}l L hw4wp!mmlt4GhJ1p tuwnlinqll]lttl h Plllllintti tfi pwg, qiibtntl. . 
4.J1wfi hJtUJ.htnnnfilt4 tntDmJpn~ L. hwqwplutmftqGbitntl. lihi•Mtlw~ 

. t!J.wtf\4wg}twb" mwtiutnGGbp: "UUJwmw4whwpliwp t · tnwppbp fitpMnq 
UJmpbpJl oqmwqn!lD'nttiJ!: ~btnwqw pmdnuili mqn~wb" t lfbppwJfJfi 
tJ.wpwqfJ qwpqt'uguwu tltili la 6wnwqwJpWJltfi hlttJ.wfirpupjwli pmduwfi'(!: 

U]l~mllwJpfi U{WJpJmlilibpJt ctwtiwliwq umwgtl_wb" qnupJ:tliwglfwa 
tJ.Gwuttw()pfiup}t liM um4nun 41uqumu t&G WJptJ.wbplibttJ!; llltUm6wnlihp[l 
lihm~,JWtGbpfi bli' ult2lll\}lUJllfi tll9Ult ttlWJl)jlllH\1 tJ.ltptutU!llt. ~billllllpJmfil! 1.. 

.pngwqmJU qfitllt hqn11 pUJUWJJlli QwnwqWJPlllll[! (wnw2UWJ)lli 
lllJlttlw()pubjtLI). Jlfi.ill!bu liwu UJWJpJmli!tg hbmn wnw2wgwa pwquwptut 
htlllhhG hill! (tptullliU}WjJdi WJlli.Jwbpfitp): U}t2ntlJwjft!i UjWJPJlllli}l 
ctwuwuwq llmq qntJii}l qbliqwli}11ihplt unm wl{htll bwowfu wnw2wlimu bu 
wnw2GWJfJU WJpl.{wbplibp, I}Wii pwg qntjuft ljblillWU\Ifibtl\t liuut : 
UJplJ.w()pfibJli! wnw~wfimu bfi llwpuUJt WJli uwubpmu, ntmliv lll~*ub bli 
ijlumu U{WJpJmtil• 4nqlif! la upwup lllfimo Mi luithilt tWJliwmtu!nuo ptuli 
bil4ImflllwJpli WJpl.{wOpfitinp: · UJu t.pqm mbuwqlibpu t.l lJ.wpnq tti 
qmqtu4gtJ.bt tntullphp uhtuwlipqw4wti l{liwul{tubjJUtiitll htm. mutl!unuqm}t~ 
4bq~.nnU1lJ.wOmpJwli,ldizll!bu Uwu 6wnwqwJJ)WJ!tli hln(wlitllliPJwli htm: 

llJlllJ.wOpp qmqwljgnu.i(! O:wnwqWJpWJ!tfi !itiit~llu)mpJwli hbtn 
hwnwtu mqbqgitnni t nwnwqwJpwJ}l!i hM.wliqmpjwti qwqmlilt lllitufiJ• 
Jul6wumnini.J, znltfl qwr ugmuntt la qhuqwfiltfihp.lt wtlblJt PWit6tt wnl{nujt 
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4npumntl: {,!.jmqtu, 4mp~bJlP. dll2ngnq hwumwm\{t.t t, np \iwp\ilip 10 ~l 
uwqhJ1hufJ wJptlwt:>pp qhuwnuf 12% limn llwhwgm bt» t. }w~ WJp~wap~ 
qmqwqgmti[! 6wnwqwJptSwfi hh1.11 (hwutniwm gwbpqnqwjnq - 100 n.r. 
uwbwgmpJnlU(! PWfl&pwfinni t ~pfi~lt 75%: ullwll UltlJWt6bp umwgqwb bfa 
mwppbp qhfiqwfiplihp)l Gl{wuuiwup: UJu bplantJpP bltdpmu ~Gllwc) t 
6wnwqWJJlWJ}lli hfJtf.wliqmpJwfi la ~hpl1wJltU WJptf.wc)pfibp~ 
llllltnwblimpjwli wnwli66whwmltntpJDlUl!; . 

lwJiiwp~w4 WJpt.l.wbJlwJP.G. wJumwhwpliwu qhUtpnul WJUlhfi 
wnw9pli dunibp}1 [!fipmgpn\11 UIWphfifufJI1wJltfi opqwiifibpnu1 (UW(Ul, pnpup, 
tiw4hpltqwlilibp . L WJtli) wnw2wfiml1 . t WpJWfi ZJ19WiiwnmpJWU 
tuwtiqwpmu: lJl.twdwuwuwtt tWJfiw6nu1 bfi bwJpwdwuwJ}lu wfinplibp[!, 
\lbc)wfinJ.u t fip.wfig pw4J.wfigh\lmtpjntli~ wnwcz h(i (\W\.llU uuwqlinnbw la 
WJUUngubft, wpJnllit! pwfi&J1wGmu t, Gpw [!Gqhwuntp bwqwm \fulppwfintd 

. t, pw~wqwliw~wJ.ll qwmwfiml1 t hbllnqltfiwu~qwli la. \fmJuttnul t wpjwli 
u\llllmwqmgwJltG \{wqun: · 

~tmwqwJntll QWJUlDtlinpbfi wpmwhwJmtf.w~ p~ufiwqnpntU(! pbpmu 
t mulip u0fiqwfuwfiqwpl1wli uumghufibpfJ qwpqwguw~n upmwuqwumll 
(lllt\ulnltli:t>lllpqullibpit Ul}lUl}l fibll.[mqfibp) la WJt opqwfifibpouS: UpJWii 
zwpcJuwli qdtf.wpbguwfi hbmlawlipntf. W(ljWG Uh2 tpltppngltmfibpfl pwfiw~~ 
UIW4WWlll1 t il qqwtfulpbfi 8lilt6lfiull t WpJDtfiWUUlhqbntU(!: 'UjU 
UJ.WJUWtifibptiul qwpqwuiuu t hJmuqw~pwJftfi hlullngultw., wfiopubdftw, 
tuwfiqWlltl.md bli opulutwgllwG UIJU1Qbu6bp~: U}lw6wl1wfiwq fuwfulllqnu1 t 
UJntpwqmtuwliwqntpjntfit! la qwpqw6nui t qhqni11Jlb6uwgqwl2 wgl.u\Dq, 
4w~tuuup Uqwqmu la qw\}uudlt pwp&pwgmll. lt?linu~ t WJ1JWfi 
uUJ.}lwwqmgfibp}l gwfiw~(!. nplt hbmlawfigot{ ' WtpnulfJfi-<unpmlltliwJltfi 
gmgwltlll\! hwufintu t uh\i ultwqnpp; qwUlwlinuS l UW(UlP pwp}lbp 
QDtlOntubmpJIUfi(! ll pllJlhp}l oqwt.lm}umpjwfi ~tfi~gpwli; tuwuqwpqr\ul t 
UW(lUIU\.lllpJDllll! L W}iui'WqWUllt1 O)lqWUfitlpft ~luuqgftwfi, WDW2Wiimu t 
o\}lQlllllPWJ}l {liw\iwl\wll}lqmpJntG) bp.'lantJp. llltfi~la w6qwu wlinlppw 
(wllll}lqntpjmfi): UpJWU llby la bjntu..lfwb'p(ihpiuu b,nunw4qmu li6 uwpl1G}l 
WJJltl.WORfihpflg h · dbnnt~WJpU . oyw.fullbpllg hl(wO' pntfiwqnp fiJDlpboo, 
wnw~wgOhtnlt pmliwpjntfintpJmfi: · UJu.. wdblln pmlwgfimll t opqw61tql1lt 
llltliwJUUUlwqwampJnt6(! la .(ilqwu\DDul ~wpwil)l qwpqwgdwfi(!, 
W(UlJDllil!UlU l{W{UU\ t : wnwczwliwl Wjpq~WJltU hlt~WWpUpJWU 
~liqhwOnwltwpw\tuwli (ubllluflu) lliinm: 

UJuUlJtunq, WJpl{wc)plibpfl la awilwqWJPWJ~U hltt{wwpnpJwu 
qmqw\tgdwfi UlWJUWfifitlp.n\\1 mbq}l t m6h6o1l1 opqwfi}lqU}J U{W1U1U{Wil}l1 
uhtuwfipqufihp}l wnwllbt qtnpntq f!lilfcSoui, gwfi 6pwfig wnwfi~lta (!UJ"B9Drt 
6Lbpp qbll.uzmli: ~pwG.nq hbfig \iwpbllt t pwgwmpbt ~ndpltfiwgl{w~ 
WJptf.w~Gbp}l OwOp.nlipwgpn la pwpdp dwhwgmpJDlfi(!: 



.Pnutnuif! WJpl!wbplibp)l 1.. ciwnwqwJpWJlJ.(i hll~W(iqntp.Jwii 
qmqwqgtiwfi UIWJliwfilibpntti qnlill!tbpuwjpli t : '-l.ppwpnu:twyw(i 
Up~IDQWDDlOUbpf! (tibnntl.jfibpp hbnwgmU, tiwz4jl lfmluUJWtntlUJUUlDtU lt 
WJtli) Uitnnp t wlig)fwgqbCi 6wnwqwJpwJpfi hp!lwfil}IltpJWU ul.jqpuwl.jwu h 
QUI.JlUlU}l ZP2Wfiubpp nupwgppl,li: Qfiqhwump L tnllll_wjpu pnutnul!! 
l.jwtnwplj_mu t WJUUibu, pu2ufbu un4npwpwJ1 £hpUWJpU WJJllJ.wcrpubp}! 
dmuwuwlj. ljwfitumu b(i znl.jwjpfi t[llllwlm, lfwmwpmu b(i 
wtibfiwu4qpfiwqwfi t[l1pwpnuhul.jwli uzwl.jmu, tlbpwgfimti bfi 
wpJmfiwhnuwqwumpJmfi{l, )fwli}muu bli ltwpwqmlif!, tupwfimu bu 
llbpwqwfiquwfi ll!P"Qbulibp[! : 

1-pfi 1.. 2-JUl wumpowGp w JJl~wc)pfibpp du.niwuwq oqmwqnpOt[mu bG 
qwpwfJilll tm(}ntJPfibp, tnhr)wJ}lfi h}lUJnpbpu}lwP. hb:n uhl.J.tnhrt 
oqtnwqnp(}ntu hfi wfinpwfihrtwgiillil L uwfiptwutnwmpl.J. U}12ngGbp., 
UUJWUtnntti bfi \.jDJlDWQWO' uwz4jl wpwq WU2UIUlUWU!! : 

rl-wpwT)n!l . fiJmpbpm! wJumwhwptJ.wo qm.npfi PP2btm hwtiwp 
)lmphnl!lll t tnptlmti oqL'lwqnpobt' uu.Wptn, qwttmtup. UJbpuwGqwCiwtn)l 
hwqtgwb tmOntJp, 5% tnwfipfi}l 2PWJp(! tntb'lllJfl, 0,5-1 % tnwii_!l(ip 
ull!ltptnWJPU {DlOlllJfl t. WJIU : 1Jpt 4wG uto pztnpljtibp, WUJW l.jwpbl.ll t 
tib]lW114ngjl U}l2DQD~ I).ntpu pb)lbt WJUtntillJlg UJWJlDlUWI]ntpjlllfil} l.t 
Gh]Himbbt npnzwq}i pwuwljmp.JwUp (0,5- i uq) 5% Gn~nl.jw}tfi}t tntb'ntJJ:? 
0.5% t,:PhrlJlpfi}l Lt hwqwp}mmfl4ubp)t hhm: Ujutnwhwpt[wo q.nmmu 
hllllJDfUJHijlw WDW£Wgflbtnt hWUWp llJWpphpwptup lJ.wtnlUpnll~ bfi 0Wj2ntp 
uwnv ( 1 0-15u) 21m~ ttlwgmufibp, uw hwuqumwgfimu t gw4_[1, p)wgiimu t 
qhpwpJmiimpJmfiJ:!, npnz 2wlfmq lfmppwgfimu wfinpfibp}l 
qb1tpwl}lwfigblfJltpJntfii! t. pzmbpp wnw~wgmUJ:! : liJU Up£ngwnmufibppg 
hbum 1-]lfi 1.. 2-JUl wutn}lllw!i}l WJptlwb"pfibJli! tw~wfimu bfi : 

3-Jlll t. 4-JU1 wumpnwfi~ wJptlwbpfitrtfl dwuwfiw4 4wmwpmu tfi 
mtfjwjpli h}llllllPhpu}lw, fiUIWUUllltU bfi l.jnztnwgwO uwzq]l 1.. WJL 
hjntu\{wbpfibp~ wpwq hbnwguwli{!: Uw 4wmwp4_mJ t unmmbniJltn}14. 
:}lbptibfimfibp}l {pp}lUiu}lfi t. tubllnpp}lUiultfi) oqfimp;wup: 

lJwh\UgwO hjntultwc}pfibp]lg wqwtn4_wb' tntlllbpp qpwfimuwg}lwJlt 
tw\{wguwfi hwuwp fiUJwtnw4.whwpuwp t oqtntl!qnpb'bt WUit}l4wgpwJ}l 
ut.n\{ '-l.}lzlib\{uqm pump{!, Cbutnwljntlltw PWtQWU[!, 4nfiqn4..}1 puntpf!, 
upl.imnupgpfip . pump[!: L~tl WJUlJmupfibp hfi mwlliU upfimnupgpfi}l hhm 

· oqmwqnpblJ.Illl. hbUnqwUibPI! (20% hblinLhq\{wO wpjwli tntbntjpp hbtn 
tuwnu\{wo uJluumup.gf.uf! 1: woo) t. wnu: 

Uu@wgllll. hJmu4_wbpp dt.w\{npuwfi dwuwfiw4 4.wquwqbpUimli hli 
hJmu\{wbpwJ}lfi phpwt.q}lw, · oqmwqnpbmu hu hpwtmpnli}l.I}wqwjp 
UIWutpwummqfibp, JlfilUihu fiwt. utlJpnqbfiwt: U.nwlfht fiUJ.wtnw4.tuhwpuwp 
t tWJfiwbwtiwt WJp\{wbplibp}l hwm\{wOGhpp qpwwuuwgpwJ}l 2P2W£imu 
4wtnwptt }lfipfiwuwzq]lqumpfihp~ lflnluUJwm~wt\uuuu: 

9.{1 

Q!iqhwfimp pnuhiwfi UUJWtnwltmt wnw2llli O!lb!l~ [!upwg~nul 
•i!l2ngwnnuifihpf! ntil.fJtlwO bli Lttfimu pmtiwqpquwun t. pmfiwll.np UJmptpp 
hhnwgutuG[! 011qwfipqupg: UJq th.qwmwqn\{ ubpbpwl{wJpu fihrtwp4.nui bti 
llbpuwubplttbfitnbtnpwup.fip 40% tm(}ntJP 4.n:}lbpfip hhm: 5wtlwqpqliwu 
hwuwp· GbphpwqwJtdi 10% Gwmp)lnu1lt ppnutul]l tntOutJP 4.n:Pbpfip bbtn 
:twll 0,5% umt.nl{wpfip tDtGntjp, PU2UJhU Gwt. UlW(lWUb~pWt 4:uu 
tUW.Uitl.tPWt Ptn4wqw: 

Ugltl}IlqJ! t. wpJwfi pU!GupwgmilJ:! l{wfitubtnt hwuwp fibpwp4.nui hG 
4% fiwtnp!muip pp4wppnuwmP. tm(}ntJp (lunznp ltbGqwlipfihppli I 000-2000 
tit OJll! 2 wuqwti), 4.wtnwpntti bu 2PWJpii h.nquw, 2bfi uwMwfiwlltwltmu 2PP 
[!Lirpu umu I!: 

. Upmwuqwfip ufimguwU u UWJUllllli qlltqnqbli~ uwqw!Ulwltfl 
UJWhUiwfiliwfi hWUW{l wubfi op fibpbpw4.wJpU UbJ1Wil4.ntU bfi 
(uWflllJlW2WPW£llt 40% tntOntjp wui.Jnppltfiwppt[ll (300-500 Ill) hbtn~ 
OpqwupqliJ! hwqb.guuui hfi 8 tulip It ti}lmwuflUfihpn\{: 

UJp\{wbRilbp umwgwa qhliqwfiltfibppli pntfiwl(np\{wb tijl6wltllg 
l}llt{lu pbpbtm liUiwtnw4n\f v . U. llbru\n(llltll! t.. U. 4.. U4.ntpqnlijlm (1958 p.) 
.~W2Wft4mu bu UbphpwqwJ)lfi UbpwplJ.bt hbUiwppLi. P.liluthu fiwt. 
l{wtnwpbt WJp\{wc}uwJpfi hpllwfiqntpJmli mwpwb l{b(iqwfil\libppg \{bpgpwb 
wpJWfi ~Putulibpwp4mu: · 

O."V 4.bqUUllD\lWb WJpl(wbsJGbp(l pmchlwll blUuwp. bwmmq 
mzwrumtpjntli t hwmltwg\{mu Wjp~wc)pfibpp. liwtuliwqw(i \{ftpwpntchul{w(i 
uzwlJ.uwfil! (tnbu n:u 4.brt.tnntn\{wb \{bppllpll pnuhlui'(!): 

flulJ.pWj}lli 4.ntnp\ll1W;Cibp(l WutWPilfillw(i 
wowlidliwhwm4.ntpJmlifibp[! cSwnwqwJpwJlW hll\{wtlJpnpJwli 
lllWJUWiilib[lDUl: . nuqpwjpli qoUlp\{w~ubp{l WUIWPPUfilU[l 
Ciwnwqwjpwhwpltwb op~utlipqllnul UIWJUwliw\{np\{wb t )lnliwglinq 
nwnwqwJpliwu I}IlQWJD\{ t.. wqquwli ml..nqntpJwiip: HulutwJ}tfi hJntu\{wbp~ 
lwlftwqwlig qqWJDl!i t pnliwglinq tiwnw~wJplib[lp fi1{wmliwup: Upmwgpli 
4.wl1 Ubpgpli 6wnw~wJpiiwfi lftnpp I}Dqwlibp[! !upwli~! uiqqhgmpJntli ntlihli 
nuqpwJ!lli b]mu\{w~Ubpp \{bpwl{wfiq{illwli uumghu6bpp lijlw, pwpd(l 
qnqwubp'[!' Ciuzmii b(i \{b(lw4.wfiqfiliw(i UUlJlQhl.lfihp[!, WDW2WQUD1\l b(i 
WUIWlijlwgmu, ubpbOmii, hhmwti t. limjfipu4. ubnntlf: Uw 
UIWJOOlfiw4_np\{wO t lipwlintl. np }lnfiwglinq tiwnwqwnmui'(! ~li46Iuu t 
oumlmptwumfibpp ~mfi4.gpwu, wt4.wtltw4wfi !pnu:pwmwqwJP. t.. 
uilllltWqWJP wlJ.mpllntPJDlUJ!, qmp.!nl{ tuw!utn\fnui t nulJ.pwJ}tfi wpJWfi 
2Jl2WiiwrunpJotliJ! (wpJwU wfinplihp}l utwtnbp'(! hwumwwuu bfi t. 
tntuwfigp'(! lJlll\{ ~Pwlf\{ntu t), wnw2wfinui t oulJ.pwc)utbp P2lt26b[l(l 
qbqblibpwml:lll u lib4.ImpltnmP.lt $ntltnluntpjntlifihp: Uju PfilD[l 
wtumwpwliwlJ.wu u.umghulibp'(! l.llWJUWiiw\{np\{wb bfi D! lipWJU mbqwjpfi 
DllUIW(lWtn~tl u.umgtulihp}l Ciuzqwc)utp]WUp, WJll... WIIPDI1.2 opqwOtlqtlnui 
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qwpqwglJnq uiHiqw)uwfiqwp UJllDgbufihpnt{, npnfip mbqfl hfi mfibfinui 
OwnwqWJJlWJ}lfi w)umwbwpnuifibpp <huuwfiwq: . li}UU!}lum{, 
nwnwqwn~whwpl{wb opqwfi}lql$6bpnu1 nul{pwJpG IJmnpl{wbpfibp}l 
WUJwp}luuwfi dwuljtmfibpJ! tplflupmu bu 1,5-2 wfiqwu: l1u4Jlfibp}l 
lplmpl{wc}pfibp}l qmqwljgmuJ! 6ilriwqwJpWJ}lfi h}lt{wuqmpJwu htm pbpmu 
t lipwlig tfm)uwqwp& ltwupwguwfil! :· · 

tiwnwqWJPWJ}lfi w)umwhwpntufihp}l <twuwuwq IJompl{w()pfihp}l 
pmchnu[! IJwmwpl{mu t f!Wpnul{wb bqwfiwiJfihpnl{: 

tiwnwqw.JPWJ)tfi wqqhgmpJwli bl:inwl{np bbmLwfiplibpJ! 
wnw~wfimu hli }lfi~UJhu mbJ.twJ}lfi wJfiUJbu tt [!fiqhwfimp utpp}lfi L 
wpmwpJlfi 6wnwqwJj}mufibp}lg bp4wp dwuwfiw4 wfig : .t.b.nwlJnp 
hhmt.wfipfibp~ qw11mfi}l ZJ12Wli}lmWu).mpJDLfiJ! IJw)ul{wb t 6wnwqWJJlWJ}l6 
fibpqnpbmpJwfi pfimJp}lg, ljb!iqwum mbuwltltg, fipwfig IJJwfip}l pfimiJwfi 
t.nWu).ntpjntfi}lg L UJWZIDUJwUWIJWu tfm)uhwtnntguwfi UJilDQbufibpltg : 

· (J>o)uhmmmguwfi db)uwfi}lqufibpp UUJwmiwfi hbmLwGpnl{ · 
qwpqw6mu tfi hbnwl{np hbmLwlipubpp WJU uwu WJt t\Lbpf!: 

Swppbpmu bG hhnwl{np hbmLw6¢ibpp n~ nmittgpwJpfi h 
llUllllQPWJ}lli dt.bpp: 

n~ mmngpwJ}lfi &hbp[! fihpwilllui bli bpbp w)umwpwfiwiJwfi 
qpowljlibp' b}lUJnUJtWum}llj, ulfiliiuunpiJ t. q}luhnpunfiwt: 

~}lUJDUJtwum}liJ tl}lowiJGbpJ! qtJuwl{npwUJbu qwpquifimu tfi 
Wpjmliwumbflb hjmul{w()pmu, uwpunqwiJwfi opqwufibpfl L zCilwnntpjwfi 
nlll}llibp}l tDJlliWJlWflWfipfibpntu, uwzljmu L WJl opqwfifihpmu: "Uzl{wb 
)uw)uumtufihpJ! WDW2Wlintd bfi 6wnwqwjpUwfi uM qnqwfibp}l (300:. 
IOOOfl.) bpl4wpwmt. IJmmwiJntufihppg, }lfilUJhu wpmwp}lfi y-
6wnwqwjpmupg, WJliUJbU tt Gbpwnl{wb nwq}lufim4tlulfibp}lg: 
~ltUJnUJtwum}liJ tl}tc:iwiJfibpJ! IJwJUUl flli wpmwhwJmtfbt phJl- · ljwu 
qbp)upnUWj}lG · uwiJwl{WpjDtliotpjWU 6Lnl{, tbJIJDUJbfi}lwjol{, 
umwllnpuP.,wi\lJ.liGbp}l tnp&wpWflwlip}l hbmw6m{, pbp- t. . wfiwgllll 
qwump}lmfibpnl{, ubnwiJwfi qbqdhp}l hbmwool{ L wfiUJUlJlmpJWUJ! ~ liJu 
l{P6w1Jfihpf! zwm qdl{wp bfi pntdl{otd L l{wm bli l{bpw~Jwliqlil{mu: 

· Utnhpnm)llJ tl}l6w1J6hp: ~hnwtlnp hbml..wfipfibp}lg WJU dL}lCi pfinpnz 
t' ownwqwJptfwb opgwfifibp}l wlinpwJ}lfi gwlig}ltwJliwbwl{wt I{Gwumti{!, 

. dhnwb UJWpbli)u}ldu:Jpfi P2P2fihp~ mbqntd zwpw~Jgwqwfi bJDtul{wbph_ 
02W)uwjp6 4wd WfilljtUpqopn2 WOJ!, l{bpwiJwliqliuwli unmghufitp}lli pfinpnz 
pwquwdLntpJntliJ! L 6LwzbrJ.tJ.wbntpJntliJ!, wnw2wlinui bli (wtlbtnM 
ppndnunulibp ltJlllil) P2Jl?libp: llwquwpwlinpbli lipmCip hwliqbu bli _ qun}lu 
WJiiUJlt.up lliJlDQliU(ibpntl, }lli!UJlt.UJw b(i' UWJ:Ul}l g})pnQI!, (ib~pouiJ!bpnqJ!, 
)upn6}11Jwqwli ownwqwJpWJ}lli qhpuwm}lqlib~ wpbpnullt~JlllqJ!, 
OWDWqWJJlWJpfi IJWU1WJIW4\DJ!, nulw.wJpfi bjntUl{Wbpp UhomiJubpQ, 
llJwpqwJ}lli hwuwiJwpq}l•u)umwhwpntulibpf! L ntppz Jlmllm)untpJmlifibpnl{: 
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L}.}luhnp&infiwt tl}l6uaiJ6bp@ l}}lmtlnui bli 'wnwqwJplJwo 
ljbliqwfi}llibpp 50-100% dnm: · ~bnwl{np bbmL.wliplibp)l WJU mbuwlm 
wnw~wfimu t wliqw)u t;wnwqwJpUWii qnqwj}lg: c!>np&wpwpmpJWfi · 
UlWJUWfilihpnui 6wnwqwjpl{w~ twpnpwump IJbliqwfiplibpp linm hw6w}u 
hwiiJ})lUJllll qliuhnplinfiwt\{}16wtm hwliqbu tqwwu liwpUJwltwtllwu 6Lnl{ t. 
hwql{wqbUJ' hJmbt{btnt: tqbp~ linm wnw2wfintu t Al{wpwfifibpp 
JUlUIDDQWJpfi lltmtm)uhLpJntlilibp, bJmpwqwutwqwli L ' hnJlunGwt 
~mfiqg}lwlibpp )uwliqwpnttlfibp, wpqwfiq}l i_np&wpwqwupp, qi.upliwqbtll* 
UJWpbfi)u}luwJ}l ljwJmfi UJJlDtlt!J>bpwmpl{ Jltntpn)umpJmliGbp (ui6wl{wtmli). 
npnfig hbmLwlipntJ.liwpnq bfi wnw2wfiwt numtgplibp: · 

q.puhnptinfiwt \{}16wqfibp}lg tlbqfi tt Wtqnumbpnfipqufi t, DPI! 
qwpq\Ufimu t uwqb1tlt4wofibp)l ltbr!Lp qb~qwzbpm}l . L gwligtUzbpm}l 
hflUJbpuuwqpwJp hbmt.wfipnl{ t. wnw2wgfinui Wtt}Dumbppfi}l 
qhpwpmwryuupjmfi: liti}DU1Dhp.nlilt uwqWJlllWltlt pwp&JlWQDlUQ WJIJWfi Ub2 
WDW2WQfintt1 t wfinpwJflfi- fib!}>p.nu'4.tbpoq: lllwpwp~pb.nlutpfi . upfii}!UlU(! 
pUnpnzl{mu t hwpl{whwfiwqbfl&p hpUJbpuuwqpwJ}liJwu finptuqnJwguwu 
hpLntJpnl{, opnlig bbtnL.wfipnl{ nuJulw.t~fi hjmul{wbpmu }uw}umqmu t 
ulipwpni.Pquf! (!p}lppnq oumbnJW.umpo:t>Jlw), umw2wlintli bfi fib!ppoqfibp: 
"1-pubnptinfiwt t{}l6wqfibpp pl{}lfi hfi tqwmqwfinui fiwh l{whwfiwqlil}6}l 
(hpUJnp)lpbn)lq)lqti, finpwqnr.ugmpJmfifibp) L bfipwumwunpuwJ~fi qbr!&}l 
(lwpwpwJ}lfi q}lwpbm) w}umwbwpottiiibJll!: 

tiwnwqwJpwJflli w)umwhwpotulibpfl hbnwl{np bbtnLwfipfibpp 
mnmgpwJ}lii &Lbpf! hw611J}u wnw2wfinttl bfi fibpwnl{wb a- li ~-
6wnwqwJpllllilipfl 6wnwqwjpmti}lg : liJU qtiuwmu mnmgpfibJll! 
unl{npwpwp qwpqwfimu bfi lflipmpqwqutfi opqwfifibpoul: · 

tiwnwqwjptlwli fibpqnpbntpJwfi t}bUJPtlui bhnwl{np 
w}umwpwfintpjwfi qwpqwgliwfi hwuwp ubb 6zwliwqmpjntli m(i~ . n~ 
6wnwqwJptuJ}lfi qnpbnfilibp}l wqqbgmpJmfiJ!' p}lupwqwli liJmpbp, 
ubfliwlipqwqwfi 'tlliwu.l{wbplibp: fi.wq}lwg}lnfi L WJL w)umw~pfi 
qopc)n(i(ibp}l qmqwqgntUJ! UbbwglimU t RUllllQplihJlll WiiW2WQUWfi 
hw6u.t)uwqwfintpJntfiQ qbliqwfi)llihpp dum: 
· ~bnw1{np hbmL.wlipUbJllll(m6}uwpqbtmd{! L. pnufnul~ h}ld(iwqwfinid 
mwpl{oui t n~ uutugJ:t~)liJ .u}l2nglibpnq, pwfi}l · np . U\qbgm~J 11}12ngfibp 
wnw~dd ~bfi U2w1Jtfbt: "Ubpqw UJWJUWfifibpmtl · oqmwqoplhl~tu hfi . 
opqtbli}lqu}l J!fiqhwfimp IDDiimuf! pwpdpwglinq l}hqw111t2ngfibp, 
hwiJwp}mmpqfibp, ®mwu}lfilibp · L qwmwpou1 · · b6 mwppbp 
unm9tqmpwfibp: 

f\nfiwg(inq 6wnwqwJp6bp}l bwqou16wpw6.wlfwli WQJlbgm.pJDLii~ 
pwgwhwJmtfwb t nntuwli\uli q}lmfiwiJwlilibp (}..li.'tJwqun6}l lt ~.U. 
ll}ltllupltl}t qnqu}lg (192Sp.) )udnp}l~libp}l lt pnppnuuiuliqhflll Un.m; PN n-z 
wubp}lqwg)l qp.nfiwqwll lJhubpf! (1927p.) WDW2WJ1\Jlit t Up bqwfiW(f, DJI}l 
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ti lt~mgml. qwmwp.qnui t dumwuqwltwti tlml{lntuntpjnttitih!lP pwliw4wltwG 
qtiwhwmnu:ii!: <Dnp.ohJli! 4wmwptlht hu rumqn~pl.P, liltfibp.p h ntJ1JlZ 
o11qwuitquGbpp l@w: ~bmwqwJntU, wumliwJ}lti ttih!lqhm}lltwJ}l 
qw.[lqwgtiw(i ltwUJw4gnt~JWUp h 6wnwqwj~UWU WrtPJntpGbpp Gbfllllilll\lf! 
wruumGwptpnt~Jwti, <Unlll.wmumtunt{}JWii L. wp.mwruuu~JWU lllJl 
6Jnlll.hpntu, twuwgfiilll 6wnwqwJ~Uwli wqqbgm~JWU hwpghp{! 
!hunwuqwltwlirit~JWU l@w umwgwu tl}l~}uwpp GzwuwltntpjntU: 
"Vbfl4WJmliu wJqUJltup mumufiwu}1pntpJmlinq qpwql{mu t qpmmpJwli 
hwmm4 pwdpfiu' nluq}lwgp.nu qtuhmf14wfi : 

<.wjmup t , D!l dwnwuqwltwtimpJWU liwfipwqntJU Upwl{Dp'(! 
hwfillltuwumu t qbfi'[!, np{! mfilt }u}lum npnzw4}1l!wnmgqwop h -1>mG4gpw: 
Opqw!ij1qlilt pntnp P2P21ihp}l qbubp{! umbqbmu bli wfihwmp {!fiq.hwfimp · 
qblinmP.UJI! h qpwtinq Wll!whnqr..ui wupnqCj!wltwfi opqwliltqli}l 
qhuuwqn[lantubmpJmfi'(!: C}.blibp{! qhmhrltJ.w() tu llJ.Ullinum.UibpJ.l 
quaqUnt}ljWii lib2: 3mpwpwGLJntp J?pnUmmu qpntU t U1WUUJW4 L. 
hwpJmpwqn!l qbfibp: .Qpnununufibpp PPtii! JDtpwpwfiLJmp mbuwtUt 
qbtiqtufi}1ubpp P2P2fihpnui hwumwmmfi t: liju!J!hu,. zlibpp unm 78, d}lbp}l· 
66, 4n4,bpp-60, nlluwpfibpp-54, }unqbpp-40, uwrupu-46: .Pntnp 
~pniinumlUbp{! qmul{nui hfi bpqm liuwfi, uwltwJil . D! fintJilwqwfi 
zwpqwapmu, oppliwl!. c1pot Unm zwpqw~nui qw 33 PfUUlnumt : 
Cwpqw~pg lih41! dwnwfiqqmu t linppg, UJmuu hnppg: .PbJtufiwqnpuwu 

· U!J.Ulghup f!U~WgJ2DLU ub.nwqwfi J!2P2fibpf! U}lwc1nttltnu1 bfi WDW2Wgfibtnq 
Ubq P2P2, npp 4n[lpq{! wpqbfi m(ijl gpnlinunulibpp bpqnt zwpl{wb]i: ~W2D'[Ul 
pwdwUUw!i dwuwuwq jmpwpWfit)ntp ppnUnUDU upzUl WDW2WglimU t · 
jlpbu -pultwlJ.wfi U{Wl.ll6bfitr Otum):l rpuump P2fl.2fibp(! 4,m0bfiwfi pwgwpdw4 
upwtiuwu ppq m ppnununuubpp L. qbfibp}l qwMtg&tw~. WJu}lupli qmump 
P2P2tibp[! 4l.Pfibfi UWJpwqwfi P2Jl2fibp}l lJlWUl!Sbfith L. ·qw pwquwppq 
wuqwu 4t.fmluwfigltfl ubpntOqpg~ubpntfiq: UwqwJfi \Dwppbp wpmwppfi h 
lihJ.1Ppli qnp~fi!.lbp}l Qmfiwgtlnq ISwnwqWJIOtu, p}ulpw4wfi fiJnt~bp 1.t wnu) 
wqqbgnt}ljDtfi[! 4WJUU1. t tlln}ubt I}{UlUnUDU}l qw\1 qbfi):\ 1Intb4nttWJpli 
4WMtgl{wb'l}n: li[Ul)ntlipmu wnw2•ufintu t finp hwm~wu}lzlibpnq qbu t. fiw 
WJtuu ll\ \}lfip hfip pwQwpdw4 \ull!limtnt~JDtfiih WJU):lllpfi 4wmwpqm\l t 

. wumwg}lw: . 

llmmwg}lw t 4n!tlntU qbfiinu qwu ~pntinunlinul 4winwpqnq 
tlmt.fmtunt~Jmufibpf! : .P£}1£}1 ppnununumu WI1W£wgwo ttmtltnJum~Jmfiubp[! 
tflnluwfigqmu bli hw2niUl ubpntfiqfihp}l P2lt2fibppli h wjuu@umt 
Untmwg}lwJ}l blipwpqltwO' qbfip dwnwliqbtlwtpJntlif! dbne t pbruuu 
hwumwmmfi pfintjp: liJii opqwfipqUf!, npntu gmgwpbpqwO' bfi 
ununwgflwJp blipwpltqw() qbu}l hwm~mpJmfifihp[! wuqwlimu l:ili 
Limmwum: ~b Ummw~j' . Jfi 4wmwpqbt t ubnw!Jwfi P2P2ntU, WIJ!W 
qwpqwg\{lli} opqwlipqu'(! 4mlibliw linp dwnwliqwl!wli hwmqwlipz!ibp: 

SwppbpntU bfi qbfiwjpli, ppnUnunUWJ}lG lA qtlinllwJ)lG 
timmwg}lwlibp: <+bfiwJpfi unnnwg}lwlibp[! WJii ummwg}lwfitpli bti, bpp 
tlmllmlunlJJJIILfifihp[! 4WmwpqntU b(i UpWjli Ub4 qb(ip · hb\D," fipwug 
w £il!wlintu bli fiwlt qtmw}lufibp: .l2.pnununuwJpfi tiriunwgpwfitp'[! ' 
ttmtlmluntpJmli!ibp'(! !Jwmwptlht bfi J2pntinunulibp}l 4wnmgqwl7pmu: liJu 
U.l1tmwg}lwuhpl! wnw£wfimu b!i· $n}utnbqnpnzuwfi lipCj!ngnl{' pftDUnunup 
hwml.J.wmuuwul_l mhx),wqmjuqmu t; qpqumu (qntpl}lqwg)lw)' l!pnununuubp}l 
wnwuapfi hwmqwO'fibpl:t \ulltliW!J!WtDqntU, b.nWUJWU14:uu L. WJlU; 
ll!wqwumu· l!pnununufii:ip{! 4npglimu bfi hwwqwbuluwu(!; ZP£nt!l 
(}Ifiqbputtw)' 12rmununup U{nqqwcr hwmqwb'J! ZP2llw0' tl}lllw4mu 
GhpqpwtNmU t fintJfi l!pnununu}l Ub£: .BpnlinunUWJpli Uritmwg}lwfitpp 
pntnp UJhuwltlihpf!, npnup qwUJqw~ bli pp.nlinunufihp}l qwruugqw~}l 
~Jwjumtiwli hbm, ltn~qmu bG l!Jllltl.nunliwJpfi t.mumpntulibp (wphpwg}lw): 
q.bfinUwJpG ummwgpwfitp{!, qwu qwp}mmltUJWJpfi ummwg}lwlihpf!' WJii 
ummwgpwubpu bfi, bpp qm]uqmu t ppnununulibttlt pltlll!: 

Pn!iwglin.'l 6wnwqw)pntlillg umwgqwb u~mmwgtlwfibpl_l limJfi 
plimJp}1 bfi, }lfiL np h WJ t qnpaollubpp wqqtgmpJmlilihpltg umwgtj.wc)lihJll!, 
L1f1]tGw[J, Plllil1w4wfi liJmphpt,, nttmpwtitUlimzwltwqnaJii ciwnwqtUJpGhpll, h 
U.pwlip 2hli mwpphptlmtf }lupGUJphJltupwp, pfiwlttuu 6wuwu}lupJmtj 
U!llW2Wgw() ummwgJtwfibp}tg : Pnfiwgfinq t'iwmuqWJ}lUhJtlt Ghpq.Ilpl)mpJWU 
l}tuwmu lllDW2WiintU tfi tp.4m ahp UnnnwgltwGhp' qhliW.J}lfi (lrhU1WJl1U) h 
J?ImtinunliwJttu (ppnunumiwJltG }unum}mtu): Opnz 11huwtpmu 
I!JlilUnut~UwJ}lli qbpwqwnmgmuubp}l ctwuwuwq 4WJU111 t qwmwptJ.ht 
prun'inunuuhpll tlhpwltwtiqlimu, op]lfiwq wu2wmuwG dwuwfiw~ 
pwch.ufiqwcr lnllJPhill! qwp.1111 tu upwfiwt t qbjlWqwfiqfibt l!JllllfullltUjl 
tuUpnq2wqwlintpjntU'(!: U"nnnwgjlwubpp hw6w}uw!JtUfintpjntfiJ! 
6wnwqwJpUwfi wqqbgmpJwfi . llhUJPntU qw}ln!wO' t mli.Jwt opqwliltqtip 
wfihwmwqwfi nwlllmqqwjntfintpJmlipg L }muwglilli} 6wnwqwjpllwfi 
wbuwlt}lg, qttuwqnpw\qbu tfibpq}lwJp qmuJpfi qnpmumttg (t<+4): , 

'bbpltnunw!J&tllll nWillmfimtn}u}fibppg awqmuliwpwliwlJw!i wnntuntl 
wuwtlbt ~mwfiqwl{np bfi hw.uwptimli umpnugpmu-90, gbqpmu-137, 
wO'}uwO'}lfi-14: . · 

lJntUlWg}lw,ilt {!lipwgpntU qwpn11 b!i WDW2WfiWt I}DU}lfiw!itnUljpU 
(qtp):lzluml) L. nbgbupq (6!izl{w0') qb!lbp: i).ntipfiwfim qbli~ 
hwuwutwmwufuwll · bwwqwli)lm bu1Jtnfi~nu1 t wnw~IW ubpntfil}ll. 
ubpqWjUtgN.gp!fibpp UnUl, wfiqw}u flpw!i}lg pb UlltJWt qblil! qmlitlntU t 
Olilli}fibp}lg Ubllfl qwu bpqmu}l ulinwqwli J!2P2Dtti: bpb qbfil! nbgbuJnt t; 1 

w111w !ipwli pfi.npnzhwmlJwli):l_m lluttuwGga.tbtniJ. utpntfiq}lg ubpmliq, qwtwl 
t WDW2flli wliqwu bwjmfiwpbptJ.bt Upwjfi pnnlinJU)Ill (bnn) UnlD L. WJU tL 
tipwjli WJfi qb\11PDU1, h~b liw t}lfinlU t L. hop, L. tinp ubnwqwli P?Jl21ibp:nti: · 
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Ubnw4wti p~fl~mu ppnlinuntiwJftB funumpuwG fl hwJm qwJm 
t)tmumui pb'l.lifiwllnJillW~ 6llWJ!2fl2n unt{npwpwp tiwhwfinui t wnw2flfi flu4 
pwowfiuwfi UJWhflfi: UJu bpLntJPn IJnltlntli t · qntiflfiwfimwJflli 
Uwhwgntpjntfi : Upb UWhi,Ugntpjntfi{! \UDW2Wfintll t nbgbuptl tihnW~ qbfibpfl 
4mllipg l.t hwJmliwpbptlmti t Jlflwp hw2n[Ulllll ubpntliqllbpmu, WUJW fununtti 
bfi nbgbuptl tiwhwgmpJwfi uwupli : 

liWflllliWJpfi P2P2fibpntU timmwgttwfibpp bWjtnllt{bffi wnw2wgfimti t 
ownwqwn~tiwfi tiwpufiwJJlfi t~blJmfibp' P2PS!fibpp lwpnpwlJ wcS: 

tiwnwqwJptiwfi i.uqqbgmpJntfiJ.tg wnw2wgwc} ummwgpwfibp{! 
pbpntti bli yumfiw~limpJwli J:uwJ:uuunullbpp, tJ:lu~npq bJmuttw~pmu 
hwJmfiwpbptlmti bfi ppnununliwJpfi J:unmnpntti mlibgnq P2PS!Iibp­
linunwtimfibp, npnlip IJwpnq bfi wnw2wgllbt bwl{wuwpu~fifibp mtlJwt 
opqwfiflqtip finpliwt hwlJw~Jlfifibplt UIJwmuwup: lJmmwum P2lt2fibp)l zwut 
IJlfibtm UJWjtiwfifibpntU opqwfiltqUJ! IJWJUUl t UWbWfiWt: 

lfwpufiwJpli P2P21ibpp ummwgpwfibpl! ctwnwfiquwli blipw\iw lbli: 
'GbplJWjntll~ qbn hWUtnW\ll\fW~ ~t WJU zbUpWj}lli qnqwli, np)lg gw~p 

ownwqwjpntU{! ~p WDW2WQfintU UDlUlWQpW: l&wpLnp UUUJ.pttullibppg UblJJf 
ownwqwJptiwfi \ullJfiwUfwmfllJ qnqwJ}l hwpgll t. DPt! pmJl \imw 
hwtibtiwtnbt6wnwqwjpliwfi hwpwpbpwl{wli t~bltmn pllwl{wll umutwgpnll 
tqpngbufl hbml.twfipllbpp {!lipwgpp hbm: 

1/' tiwnwqwJpnw6 \ullJ6wUiwm)llf I}DQo.Ufi WJii qnqwli t , npp 
wqqbgmpJntfii! , hwilbtiwmw~ pliwlJwO ummwgpnll uumgbult hbm, 
\ullJfiwtW wfiqwti wt{btwglimu t ummwg)lwfibp}l p)ltltr ~wuw6wJii 
qpwqwfimpJwfi mtlJw[libp}t liuwll q.nqwli UWJUlm hwllwp l{WJUUI t I]tlibt 3-
Jlg upli~L 150 fl. uwhllwlilibpmti: UU4-p <l}lmwttwll 4nllltmbli nlltpu6bt t 
'G . Ill. '1-mpJllipOp umw2wPlti!. np y- l{wu nblimqbliJwli ~wnwqwJpllbp}l 10 
fl. qnqwli \ullJiiwutwmlpuu t ummwg}lwlibp}l p~\{p: 

PnliwgliiUl ownwqwJpUbpp b-wqnut!lwpwliwltwG wqqbgntpJntlip 
ltbliqwfi)llibpp tinm IJwJUUl t qpm\fbt cSwnwqwJ,UwQ gwG4wgwO qnqwJp 
UfWJliwliQbpnui: UwltwJii WJii qpulanp\fnul t ~wnwqwJpuwli lltnpp l.t 
bOpwllwbwgot ' l}llqwllbpp wqqbgmpJwli lli~Jiiwlilibpmu : lll111m6wnn 
llpwOnt\lli t, np pwp4p qnqwQbpp QbUUlllui · bwqnulliwpwliwlJwll 
t~b4mlibpn lb(i wpmwbWJtnltntll, pwli}l np ltbllqwlipllbpn qwnlimu bfi 
WWlll 4wl1 uwhwD.nui bO: UJl bbml.twQpQbp bli WOWS!Wfinui tlJ.npp 
qnqw!lbpmt nwnwqwjpwhwpuwli qbuwnui, bpp 4b'liqwlipfib-pp tinm ~b(j 
wnw2wllmu · npl.tJtgt mbuwlibtJl lltn!JmtwupJmlllibp, pfi~Uj.bu L 
CSwnwqwJpWJ)lli hlttlw61pltpjntli wfigqwgfibtmg hbum: UJuuwu~ 
~bGJ}w!lplibJ:l)l \lnm tlbpwqwllqfitlntti t Ujtnqwphpntpjntlif! l.t lipwfip mwtJlu 
ba ubpmfiq WJii · ubnwqwfi P2P21ibpp hwztlPii, npnliv blipwpqtlbt tpfi 
CSwnwqWJPWJ)lli - libpqnpi' •tpjw6: 
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lJmmwgftwJp hhm QWUJtlW~ finp hwmqwuftzubp{! qwJln.q rlfi llllibtitUl 
pfi~uthu pl.ligwuwqwfi, WJUL4bu tt llJlWqwfi lizwliw4mP.Jntti : UwqwJti wtll:. tJI 
hwtiwtu tltfinui bfi pwgwuwqwfi ' qbfil}wfipfibpft unm pwpapwtinu.i ~­

~ti4wt mfi wqmp jnt!iJ! hptlwfiqmp JmfifibpJ.t, ~ tll !lii!Jtu4 
fin[lWqHJwgmpJmfilibplt l.t mp!12 wJ:umwpwtiwqwfi $6wqtibttl't li4tumuwu!! . 
qwpawfinui t 4Jwfipp mLnqntpjntfil!: Utmwqwu qhfldbtlft awnwqwnniwu 
l}Jlqwfi, DPI! qpqfiWU!Wtnqntti t ummwgttwfibpfl Plt4P qbfil}wlipfihpft lillUl . 

!Ifipfiwpbpwpwp 4wmwp\{nq ummwgpwfibpfl fiqwmuwup, qqwqtip 30-XiJ 
().; . 

q.JilU}WtnUtnbuwqwfi qbtiqwfiftfibpft hwuwp muqnttlfiwpwtiw.~wli 
t~bqmfihpp timwfiq[! 4wJt~lll t qqwtlmpbfi l}lnppwglibt. hpb ~zutw4wu 
ppwl{wliwgfibt qmqw4_np41lll qmJqbpp {!litnpntpjntli : 

Ni~ tlbpwpbp\lntU t tlWJpJllJbfii}Wfipfibpflu, pmjubpJ.tfi, uwlitattibpltti l.t 
tjppmufibppfi, Wl4W fipwlig hwliwp ownwqwjpliwti pw(16{lwgnu1!.1 
ljmfihfiw lip qnttOnfilt lizwtiwqmpjmfi. np{! qwqq}l fitawtig ttlnumg(lwJ£1 
tnbUUW l.t ol.tfl tlJlw : Putpdp nwqpnwqmflllntpjwli UjWJUW!ilibtunu 
tnb.uwqlibpJ! bfipwplJtln'tu bll funllt! !Jmt.tmtwupJmlilihplt l.t fWJli 
{!fitntuUpJwfi: UJU UIWJUwfifibttnlll {!liUlJtnlpjntlil! n2fi2wglibtn4 
l4"l4muwgpwJfl lilt uwul!. phtmtli - t wJiiU~pup hwmqwlipzubpil 
qWttqwgliwfi, D[Utfip UJhUlp hli lint\ UJWJUWfilibpntU pUwqtlb.tiH hwUWJl: 
liJilutltu}lli hfi ~wqmuuwp~filibfllt bqpwqw.gmpJntlilibp(l mbuwqfibpfl 
0\uqnuiiiwpwliwqwu hwpuwpmlll! nwrl]uugpwJlt pwpdtt :t>nlip liqwmuwup: 
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Q.tmfu 7. fl.U"'l-PO"UOI't.rlf\C}. 'l.JbPP. b~ P.fl'l.JU5'l.Jfi£L 
tillfl.U Q.Uola""UbPP OQ.SU Q.OPt>fiHJQ 

li'UUUUllilfll'ctfll'fitSfll' "UflHT btl 
li'UUUUUll~~Ofll'fitSfil''l.Jfll'IT 

lJP£'nt4WJ}lli -l»fl<l}lqwJp dwuwfiwLtwqpg fit.J.wllmufihpp 
oqmwqnpcmtUf! wliwllfiwpmctntpjntlinui h wfiwufiwpmbmpJmfintu, }lfi~UJbu 
fiwh qJDlllW\DUUlbUDtpjwli WJL DJDUlbpntU qwpqwfimu t hbmhJWt 
h}lufiwqwfi DlllJlDtpJmfilibpnt.J.. 
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1. nWJlfm!intlttJullibp!i · oqmwqnp()tlmu bfi npUJbu f16qp4wtnnplibp 
(upzwqnp wmnuubp) hbtnwqmnw4wfi wz]uwmwfipfibpmu' 
qhfiqwfijtfibp}l h pntjubp}l ,Pltq}mtnq}lwj}l h ltbliuwll}lUpWJP 
pfiwqwltwnfibpntu, pfi~Ufbu liwk h}lll.wfirpupJmfilibp}l 
wtuumpnzuwfi h bpqwfiq qbfiqw(ip(ibpp pmctUwfi uhplllllibpp 
uzwlfuwli hwuwp; 

2. nwqlmlimlttJullibp'[! h }lnfiwgfiJlJl ownwqwJpfil.ipfi 
oqmwqnp()tlmu bli ubtblig}lnli·Owqntufiwpwfiwl1wfi 
hbmwqnmntpjntlifihpntu' pmuwpmOntpJ'wfi, 
wliwuliwpmbntpjWU, uwfiptwpwfimpjwfi h 
llltpmuwpwfimpJWU pfiwqwqwnfibpmu; . 

3. )lnfiwgfiJlJ} ownwqwJpUwli wfilif12wllwlinphli oqmwqnpOnul[! 
DpUJbU 6wnwqwjpw-ltbfiuwpwfiwllwfi mbjulintnq}lw4wfi 
(1l4S) unmgbu. 

• ufifiqwupbpplibp}l h wliwuliwlfbpbp.p, wawuuwupbpplibp}l 
(pmpq, Ltwzp, linpphqbfi h wnfi), 4hfiuwpw!iw\fwfi k 
qhqwpwliw\jwfi UJWUlpWUUmtillibpp (tlwqgpliwlibp, zptim41ibp, 
ulifiqwpwp U}l2WtiWJphp, 4}lmwuplifibp h WJLU) 
uwliptwqhpbtiwti, t.J.wpwqwqbpbUwli, UlwhWOnJWQUWU, 
lllwbUJwfiuwli dwu~.thmlibp}l bplfwpwguwfi, 4}lpwpnutwqwa, 
qwpwJpU h @pwqwt.qwjpU UJntpbqbli}l, uwppbpfl k 
qnpb}l»lihp}l, npnup lhli hfipwpqljmu 2bJ1UWJpfi h ~pu}lw~wfi 
uzwquwfi, uwliptwqbpbtiwfi; 

• ~.thuqwli}luhpp It pmJuhpp w6}1 k qwpqwguwa ]upwliuwa 
hwuwp, mfimbuw-oqmwlfwp npwqp pwpdpwguwu 
UlJIWlDW~ntJ; 

• qliwuwumt lilt2wmlihp}l qbu mwpqllJl UJWJpwp}l h ZP·2wlfw 
lllt2W4WJPP liuuut2wguwfi hwuwp; · 

• wfiwufiwt.qwhtu~wli llnJni.Illtlibpp w)uwwhwliuwfi hwuwp h 
WJLfi : . 

n.wqpnwqmfltlflqmnm.qGbp}l oqtnwqnpcmui{! DPUihu llliqf14.wtnnptihp 
(u}lzwt{np , WUlDUiihp): fl.unllmwltmtut pqntnm.qlibp[! twJfinpbG 
oqmwqnp<)tlmu bfi l(bfiuwpwlimpJmfimu. l{bfiuwgpdpwJnui L. 
:PflqpntnCW.wJntU, npUihu fijmpbp, D[lDUR pmJL bfi mwtpu 
hhmwqnmmpJmfilibpf! l(wmwpbt linth4mtWJPU llwi(w{Ulwi(nq: Upwtig 
u}l2ngntl hfiwpwt.J.npntpJmU t umbJtblf.bt ntumufiwuppht 
umpuwfipwqpmwl(wJjlli tlm12P uwrtujlfilibpfl, flli~utbu liwl.t wnwfialtli 
lintbltmtfihttJ:t, wtnnufitipp, ImfiuhpJ:t mtqwlltntumulibp{! opqwliflqlinnl 
qm!lt.J.flll fintJfiwfiuwlifibp}l tif12h. wnwlig tuwtumbtm lipw unpllw\ 
qbuuwqnpomuhntpjntlil!: linW2WPi(t.J.wO bfi hbmwqnmntpjntfifibpfl Ufl ~wtif. 
utpllllfitp: 

fl.wqp.nftGq!ti(wgtmu titlpmll! (upzwt.J.np wmntiUbpfl libf:'tul) l{wJwiimu 
t Upwumu. np hbmwqnmmpJmliUbpmu oqmwqnp<}tlmu bti nwrl.lmwl(mtnt 
G.flzwt.l.nit mwprtbp t.qwpmfiwl(nq pllUpwl(tuli liflwgntpJmlilibp: 
4bUuwpwfiwqwfi hbUlwqnuunpJmfifibpntu umtnpwpwp oqmwqnpomt.l hli 
WJU UlWp[lb(l{l DWlllUHUqutptl ltqmnmq(ibp(!, DIUlUp Umfinui b(i opqwtipqli[1 
pWtlWlllUllpJWU Ub2 It uwu(iw~gmu fipw UJDlpw!Pn]uwtiwl(mpJWli 

uumgbulibppli-
3 H! 14 C, 24 Na, 32 P, 3sS. 42 K,"3ca, 51 Cr/9 F,ml, 131 l t. 

WJtG: Ottqwfipqu fibpumOll,wb nw1l.(tn6m4!lulfihpl!· l(bfiuwpwfiwl(wti 
hwliwltWIIqlllU P[tbfig UfWhlllU b(i Wj(hqhu, pfi~UfbU ppbfig i(WJDlU 
pqnmnutfihp[!: UJU hwuqwdwlip(! pntn t mwlltu hbml.tbt n~ upwJu 
nwrl.lmwltmpq pqmnnuw 6m~wtnwqp}lfi, wntt mtuppbp Gpzwt.J.np 
O(tqwfiwltwli t. WUOllqwliw~wa upwgmpjmUfibp}lli k hullbt 
\llntuwtiwltmpjwG uumgbulil::o(UUU 4wmwpl{IU\ U(llUiiy lltnJuwpl(mufibp[!: 

S4.Jwt ubp!Ullt ubb lU[ldtu6ltpUb(tl19 t U(IW pwp6p qqwjntlintpjntfip, 
D[ll! pntJt t mwwu mumuliwult(UilpJUlUUhpmd oqmtuqn1t0bt (j~zwll,np 
ut•wgmpJmlifibpp ~uwa pwliwl{ntpJmliuhpn (qwuqqwbp puwutnntt), npnup . 
,tfi ltW(Ulll. wqqbt k \llnfubt qbfiuw4w6 uumgbulibp(l linpUWt [!fipwgp(!: 
liJullJbu, bpb unll,npw~wu wliwtltmlt4 hqwuw~ntl h!iwpwt{np t npnzht 10..o 
q qwfiqt.J.wb mlibQIUl pqnmnu:m. wt.qw d'wuwliwltw4}lg nwqlmubmplt~ 
uwpphpl! pmJt bfi mwlltu npnzbt 10-18 

- 10 -20 q qwliqqwo mfibQlUl 
mwymw4mpq ltqnmnllJlihpn: 

fl.lUJllmfim4tltqfibpp pwztumUI! k llJWhbumwqnpntUI! mwppbp 
opqwfilib[}lltU hultqmU t blipwlltnpdliw~wli qbfiqwli}lfibpp wptnwppli 
nwqpn~wlltnuintl (op}lliwlt, 131 1 y- ownwqwJpfibpt! qpwfigt{mu bfi 
qwhwfiwqhqdmu) 4wu hwtiwutwmwutuwfiwpwp utwmpwumqwo 
ltbfiUWUfWUlpWUUlntltlibpp Uit2DQR\{ (Wpjntfi, Opqwfifibpp hjlllUL{W~, Uhq, 
l(qwfip h WJLfi): liJu fil1Jwmw41ibpp hwuwp tWJfi oqmwqnpc)t{mu t 
plipfiwnwqpnqpwnuwli ubpnrm: 

107 



Ni~liwnWIJ}Ulqpumnui (nWIJ}Ul}lfipfiwqpUIIlDUI) - WJU UbpJlllll 
tijl)?ngmf filtwpwhwfi~mu t hbmwqnuu{nq opJb\tmntu qmlitflll1 
nWlllmwljmptf mwppbpJ:l ownwqwn~uwfi UJWmljhpf!: 

PfipfiwnWI}jUl(lJIWDUWfi Ubpn~}I! WDW)?pfi wfiqwti oqlDWqnpbbt t 
ln(iqnfi{! 1904p. ljbfiqw(ip(ibp~ '( tlflw: ubpqWJDlUU WjU UbJ7IUU! 
pwtfwljw!iw~w$ ljwmwphttuqnpbqwO t, fipw oq!impJWUp 6hnp bfi phptfb.L 
liM hw~mfJntpJmfifihp fiJnipw\llntuwfiwqntpJwfi UJIUlgbufibpp 

I 

munuifiwuppmpJmGfihpntu, }tfi2UJbu fiwt.. WJfi hbmwqnmntpJmfifibpnu~. 
npnfig tiJl~mginl UJWpqlfbt t nwll)mwqm}tlf fiJmpb}tp pwztumun u 
mhfJwJUwqmul! ljhfiqwfipfibpp L pmJubp}t P£P2fihpntu L hJmulfwb"pfibpntu: 

[l.fipfiwnwqjmqpwnntOf! 'pwctwfinui bfi uwqpn}tfipuwnwq]m-
qpwmiwG L tiJttumriwqlmpfipGwqpuwfi: Unw£ltfii! (qnfimw~IuiwjpG, 
hwljwrlJlwltwfi) mwl}lu t nwll)mwllmfltl ~.qnmnUJlt pwzfuuw!i UJW'inqbpn 
ljbUuwopJb4utubpp uwtnmqwnntglfwb"pfibpntU (nwqpnpqnum\llll 
fuu,mtpJwG pwGwifwltwil 4fiwhwumtU{!), npntf ljwphl}l t llwiifunpnzbt 
IPrilUw£iwqntpjwfi pfiru-JJ71! u nwlllmfimqlM}l opqwliwfupwliltl 
llwm4mpjntfi{!: tJp4.IlllJli1I! (hJntutfwb"pwpupfiwnwll)m(lJlwnmu) pntJl t 
mwtliU mumouwuJIJlbt nwqlmwquiptf mwppp Gbpp££WJpfi mbqwjfiwgmU{!, 
P2£WJjtG 4wnmglfwb"pJ! L fiJtwfigmu qwmwptfnq ptUJ111 ljbliuw,ppu}twqwli 
uwnghuGhpl! (ull!}lmwqmgfibp)l, :j>bpubfiudibpp up(ipbq L wnfi) 

P.fipfiwnwqpnqpwnuwfi ubpnll}l tmpJmfi{! qWJWfimu t hbmLJWJDlU. 
l. bfipw$np6fiwqwfi qbliqwtimfi fiwfuopnp fibpwntqmu t 

npnzwlJll pwfiwljntpJWUp nwl'lltnwlltnltll pqntnnUJ; 
2. qbfiqwfimg tfbpgtfnui t gwfillwgwb opqwfi u fipwfi}tg 

UJwmpwumtfnui UJWmpwuumtllfibp (hJntuttwtTpwJpU 
ljmptlwOpfibp, bfJqntllfibp, WJlJWfi puntp.Uhp u WJLU) 
ptipfiwnwqpnqpwnuwfi hwuwp; 

3. uwhuuilitfwl) awullhtnlt f!UpwgpDili umhql}tfmu t fibq lptUmwlftn 
nlllJl!mwllmlttl mwpp UIWJintfiwljnq UJWtnpwummlllt L 
:j>nmnttlintUPWJP u}l~t..; 

4. hWJmli~ · dLmf llmmwpqiuu t :tmumfiJntp}t hwjmwllmu L 
uubnwljmu: 

lJwljpnn\UillmflUpuwqpwnuwfi hutuwp oqmwqnpimiu bfi 
qlipqqwJotfi nbfimqbfiJWfi u tmuwulfwplw~wfi pflpbqfibp, puJ.t · 
hJmutiwtJpwnwll}lnqpwmlwfi hwuwp' hwUlDtll hbfJ.ml.J k hwfintl}l 
up~otiiWJpfi twrqupwUlip ( «MP», <~P», «K» u ntp.), npnfignlt Olubqmu bli 
hbmwqmntlnq hJmuqwOpwJpfi UJWmpwutmltllfihpl!: 

lHw}Jm]lfipliwqpw!JWbJ!I! - llJlWfip !jm.mntumtuJiwJp lfbpwilwliqlitfwb 
wpmup}t uu hwmpljfibp!lltmmwljnuili t, DJlJ! gmJg t tnwllw hbmwqnmtfml 
UJmpmu qmfitlllll niull}lnwljm}tl{ fiJntpp mlirJwllwJnulg: · 
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Uw4Jmnwqpnpfi~llwqpbp}t t{bptmbnuUibp[! lfwm"tptfmu bfi 
wqfiwq}lmwl{wfi bqwfiwllnt{, pulj pwfiwllwlfwli qOwhwmmu[! ljwmwpt{mu 
t qbUupmnubmpp oq!impJwllp' umwgl{wb nWI}}lnpfipfiwqJtfl 
:pnmntumtultwJp uL.wgllwfi OU{utJl,~wllwG }uwltpjntGt! hwdhtiwml{mu t 
UUllltqwfilimlltfi punpn2 UIWtnllbp}l hhm: 

-!,jntUtfWbpwnwqlmtLfipfiwqpbJll! UwClpWflltmwlJ}l UlW\t 
ntunllifiwupptfnui bu hJmuqwb"pwJltfi UJwlllpwuumttW hbm upwawdwUwl{: 
..Rw(iwqwljwti qfiwhWUilllU!! 4WU1W}l4_mll t UwfipW~'!lW\W . uhb 
}unznpwguwfi mwq gw(igwtqwmqulb' ol.Jmuwp- UJll.jpmihmitlt 04Gmp;wup; 
hwltfmJi bu ttinttupwJmti q1qfit{nq mpbwpp tlbpwqwGqGqwo bwmltljfihFI! 
qwti a~, llwti 13-uwufijll.jfibpp UlittljlihPJ!: 

U. '1-. Pbtntfl! uzwl.Jht t «ln#iwlllt nwq)m}tlillfiwqpwmiwfi» uhpnqJ!, 
npfl U}l2ngntfqwpbLil t umwfitul bJtl.Jm wmuuo]1G muqJmJtfii!tiu.;qpbp h}ll{lll 

mwp.ph11 nwtltmpqnmnutfihJtltg, D(lllfip tij1wc.hutSwfim~ c:mlitfmu bfi Um;fi 
htimwqnuntlll1 opqwfimti : liJu qbuwmu I:w21.(11 t wnfiljmu oqmwqnpbtlilll 
pqnuinll!fibpp tiwnwqwJptlwfi totpqltwG L. lipwfig «luwfipJt)) mt..nqmpJit1fil!: 
lljutqbu, nullpfibpnui ~nu~nplt-4wl9Jmtu}l $n):uwfiwqntpJDtUI! 

muntufiwullp\l_mu t 32 P u 45 Ca Oqfintf)Jwup; bl}b tfipw$nit6fiw1JwU · 

\J.hliilWfintfi upwdwu~fiwll fibpumobt 
32 p· h 45Ca , WUJW llwpbl}l t UUlWU 

Wt bp\tm JlqnmntqUbpp wnwfi6JW nwq)mpfi~fiwqpbjt: ~~ztljl wnfibtntf 
32

P 
tiwnwqwJpliwfi hwuhuwmwpw!l pwp6p tfibpq'jtwli u IU1uwm1uthuwfi 4wpn 

tqwpphpmpJJllUJ!, ullqpntU uutwfinu~ b(i ·
32 P nwflllr.pfipUwq}lp\!: '1-JlW 

hwuwp hhmwqm.mfnq opJb\tmp l.t .'Jmumttinqu}nliJlt tlfl£L mbqwtfnpl{mu t 

~PllllP (pwu}r~). npt! tuwund t 
45 

Ca . lltwtlmt~ P-tiWQwqwJpnuin: 
45 

Ca 
nwq}mltfipliw'llltPt! umwfinui hfi 

32 P ~WJPWJntU~g hb~: 
«4pl.JfiwlJ}l n1llfllulllfipuwqp.wmi\,Uii)) ubptlJl{! lilt qnq\i}tg pntJl t 

mw\}lu JufiWJlilllu}:!WJl tfhp~p'bptfhl blip':UtJlDJlOUW~lUU qbllqwfipubp}l. 
fiqwmllwup, UJmu .llnqli}tg' uinwfiwt wtfb\ll. wnmJq untitut6bp: liJu ubpuq}l 
li}t2ngnq mwppbp tnbuw,lllt ltbfiqwfi)dibph unm (zfibp, n~}uwpfibp, funq~ 
hnppbp) au\nlwJ}lU h1mu\{wbpml1 mumuuwultptfwo ,t uut!tmwqmgfibJtlt k 
hwlipwJpH wqbplt , tlln):uwuwqmpJntlit! fipwtig .titwppbp · "tl}l6wqubp}l' 
UJ.W.Jliwj,lfibpmu· wnriq~, qnmp\l_wbpfibpp twtfutguwli, ttultJlwupuphqp L · 
nul{pwqrtjwguwfi . }up\,U!itiwii lllWJUwfilibpmu, . )lwuuaqpbtn\1. 
nbfimqhliw4uwpwfiwl{wCi UJWmljbp}t l.t hJmu\fwb}!wuJnl}twitwu h'JtlifiwJtw 
m ppnt :tmu~wmwqwlifibp}l' wlttnlnlnt~JWii h\iui: lllwpq\fhl t. np }lfi!uthu . 
WDDI\2 nuluibpnui, LUJUUJbU q ltn!llp\l;wOpCihpJ:l dwlJwawtt ulllJ:lmwqntgWJlW 
L :tmu~pw-llwl9tmuhuljwu \ful}uiuliwqulpJn~GUll~ u}ldJudig fil{wmuw\lp Ia . 
h}luuwJ}16 nt ppm ~~mwqwfihpfl wJtm}ntm.p)wfi hbm qmfi\fnul bfillUltul 
llw\llll ub2: UUJlunwllmgwJJlG l& tnulinwJ}lliWll.hJlp $n}uwfiwl{nul(! wnw1{bt. 
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nt<tql1fi t qwmwpl[mu nuqputpp WJU uwubpntu (Uihppoum, tuqnoum, 
nu4.Pw~mb-, tll!P:t>pqutpp UUintfiqwtiuwu uwuf! L. WJtfi), npmhrt pwpdp t' 
:t>nu:Pwmwqwuutpp :t>tputfimwmpl[ wqmpl[mpJntU[!, nuqtpp WOf!, 
qwpqwgmul! L. nuqpwhJmul[w<)pp l[tpwqwnmgmutr 

utpumb-htntl qtfiqwfip opqwfipqu y-ownwqwwnq 

(i ,_ , 24 N 131 J 42K 1 (i h{j nl.n · •h·'wfi nwlllmpqnmnUI up a, , u WJl , WJlillWllt• OW•uu•~w'i.u 

up2ngntl umwgl[ht tfi uqqpmupnptu finp mt!Jwtfihp' wpjwfi hnupp 
W[lWqntpjWU, WJlJWU b"wl[wt.lt, tlwhwfiwqhrtdp :t>mfiqgpnfiWL 4Jtowqp u WJL 
opqwtluhpp m hwuwqwpqhpl• uwupfi : 

uJntf}hpp . tllntuwfiwqntf}JntUJ! L. 2hJ1UWJpU ntwqgpwfihpf! 
[thfiqwfintf}JWU opntl mwpphp opqwfiubpmu lt hJntutlwc)pGhpmu 
liJ•wdwutuuwtuw mumufiwupphtm hwuwp tfipwtllnpaUwqwli qhGqwtim 
unm fitujuopnp fit.pUJtihgtlnui tfi tllnppw~wtll nwrumubmtll•4 UPf"l-9 mJtuij• 
~ - 6wnwqWJJ:li1Il pqnmmqGtpn4 (f}ntJl pwtllw!ignq) hwrtlllllllt~ lt 
2hptiwqpwfigrn1 hwqnMp~fit.p: fl-wllltt12hPUW2_WtPWqwfi htmwqnmntpjlUU 
hqwlill!41! f}lltJL t m4ht UIWpqht UJntf}wtllntuwfiwqntpjwfi J.!UPW911P L. 
2hpumpJwfi ntwqgpwJp wpwqntf}JntU!! UWJ:llllltU, nuqpubpmu, uqwGfibpmu 
L. W.Jt opqwufitpnui lupnfipq tllnpdtpp UJ.WJUwGfibpnui, P.fi!UJ.hu fiwL. 
hWJmGwphpht hwpwptpwqgwqwu tllntllnlwupJm(iGtp finpUWJntU (wnntt9) 
L. nuqpwJpU wtumwhwpnttifitpp dwuwfiwq mwppbp mbuwqp 
qhfiqwuputpp unm: 

<huuwuwqwqpg qbfiuwvP.Iil•wJP. qwpL.npwqntJfi fitlw6muGbplig, 
npnfip umwg4ht tfi nwlllmw4ml•4 .fiJnt ptpp up9ngn4, qw UIWlllqb]Iwgmufi t 
qbUilWfili ot•qwfipqunui qwmwpl[nq fiJmJ:lwtlJ.ntuwGwqmpJwfi 
ztuJld!!UJ:lW9l•4 tl]16w41• uwu!Ifi, zwm Ujlllf}hltlt tllntu4hllWc)muGbt•lt. 
wfi!!fi11hwm qwmwpl[m1 otrwumfi L. tlhl•wui•fiptquwG, qtfiqwfit• P2P2fihiilt 
ppupwqwfi ut•wgmpjntfifibpp WUJ!Oqhwm f}WJ1Uwguwfi uwupG, npf! ml:ulJi t 
mfitfimu fiwL. WJU ttwuwfiwq, bpp UJmpwtllntutuuwqmpJmli[! qmuttmu t 
hwttwuwpw4.zn4w<) tijl6wqnui: UtqpmwqmgGhp[!, umlJ.tbWUJ.IlllmhiulGhpp, 
tupnumqpnmblullihpf!, · 6wpUihJlf!, w<)tuw2pwmuhJ•I!. hwupwJt•u 
tipwgntpjntfifihpf! uzmwUihU qmfit\mti bfi 6biWUWU \.a upfipbquwfi 
tijl6wqmu: UJUUihU, UJ.wpqtlht t, np 2_wpnpwq mnmgpfibpp . w6u 
t4wJuwfiw4np4wb- t n~ pt upuf}bquwfi uumgtuubpp nutbqwgmuntt, WJt 
utqpmwqmgwjpfi UJntphpp pwJpWJUWfi qwqwptguwtip: 
fi.wqlmpqnmnUJ.WJPU •pfiqpqwmnpfibpntl hw9nq4bt t npnzbt tnwppbp 
pwqwqpp~ uwubpp L. opqwfifibpp 4hpwfinpnquwti wpwqntpJntUf!: 
Utqwgmgqw<) t, np uqwfifibpp uiJ.lllmwqmgfibpl• tllntuwppfib!lmtpJmfil! 
wt\bi.P qwfiqwq t, puq uwpqp, WJlJWU UILWqUWJP L hwmqwUibu Wfl1112fihpll 
tnpawpwqwfippiif!' l[tr :finpnqttmil bfi zwm wpwq: Umwgttwb- tfi uwL. 
mtlJwtfibp, np tiqwfifitpp, UitW<\UWJp, uwJ.lilll. L. mppz opqwufibpp 
utqpmwqmgubpp ulJ.2L. qwmwpttmu t \fmtuwuwqnui: 
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fl-wqlmpqnmnUiuhpp UhfiU}Uhpp qmqwqgnulf! WJL Uhfi\.flUhilJl hbU'. 
uhb- qhp qwmwpbg tinthqnttWJpfi qbfiuwpwlint}}JWU qwpqwgllwfi hwuwp L. 
pmn ml{tg unmtfiwt qhuuwpwumpJWGf! · qtpwpbJlflll zwUl L. qwpLnJl 
UfilllPthtilitpp tmmiwfif!: lJwufiwl{npwUihu' qtfillwfip opqwfillqtifitpmu 
tlitpqpwjp qmmwqtiwfi t... oqmwqnpittiwfi ut}uwfipqufibpp. 
utlfllmwqmgfihpp qbuuwupupbqp n1Jlllfihpp, qhfiuwpUJfiwqwu 
:pnmnupfifbciji, uqwfiubpp q<)qtiwu, UJWJli}WJpfi JlllllUWfi, Pll{QUwguwli \.a 
dwnwuqwqwumpJwli hwpgbpf!: \ 

fl-wq}mwqmp\f pqnUlntqfibpn\f upzw\fnpl{wb ': ppupwqwu 
upwgnt)}jntlilibpp oquntfJWUp (lipzw\fnp wtipuwppmutp, OWJlUIWJ}lU \.a 
fiml{tbltfiWJpli ppmlitp, l:uWll1UJ.WZWJ;!Wp, !pnu!lJwmlitp, hwlipwJpli wqtp), 
UJ.Wpq\fht bli WJfiUJ.llup qwpLnpwqntJU hwpgh11, l•fi!Uihu' qtpwpwctfip 
qwqtintpJWii uzwGwqntpJmU[! qtfiqwfipfibpp tiptpwml{ntpJwfi hwtiwp, 
up~wfi\{Jwt lfm}uwfiwqntpJmUf!, fipw hwpuwpnttif! opqwupqup fitppl•li m 
wpmwpp(i qnpb-nfiutpp uqwmuwup t. upwgntpjntfiubt.P tlmtuwqwpll 
t{bpwb"nttiubp[!, qhfiqwfip opqwupquubpntu qwmwp41UJ. pjlu];wqwu 
fiJniphpp pWJPWJntUf! \.a upliphqf! L. wnli: liUIWQntgl{ht t UIWtUPutllliWJJPtlJl L 
umtwppliwfptijl tllntuwqwpd \lhpwb"mulihpf!, UIWJ1qtlbt t op!iliPllliJ'l 
l{hpwb-ntU[! wpqpC!plip, :t>hliptwtwlipup • Pl1pnql1fip, qt.ltgpfip qttjwgmun 
wpqpupupg, wqptuwt.Pfil! - :p.tuptwtwlipliltg, uwJ.lllll !pnu:PntltutJlllfihJlll 
wnw~wgntUf! WJlJWU UilWqUWJP :t>nu!)>wmubppg L. WJtU: 

fl-wq}mpuqpqwgtuifi bqwliwq[! pntJt t ml{ht UIWJlqht npn6m1 
qbuqwupuhpp . qU>:idwqmu L. umwti.npuwlUJlltpwJI•Ii nUlnt UJntu 
pwctpfilibpntti puwlJ.tlllil. uwfiptfitpp qhpf! UJntpwqmtuwliwqntpJwfi t. 
upufbquwli UlpDgbufitpmu: l.Ibb hbmwppppntpJmli t litpl{wJwglimu WJU 
tiiwumf!, np npn61UJ. qtfiqutfipfitpp uwtuwumwunpuuhpntti mhrtl• t mu~fimu 
wtipliwppmutpp upfiptq wtinfipwqpg, qbmn - t... opupppmlibp}19 \i, WJU 
UJntpbpnl{ opqwfipqup uwmwqwpwpntUJ!, uwufiwt\np~Uihu 
qwpliwqbqdpfi' qwfp qnJwguwfi hwuwp: ~W2DI1.lfht t mumtiuwu~pb~ 
fiJmpwqmtuwfiwlJ.ntfJWUJ! \fbpwpbJUlll hbmwppppp hwpgbppg L.u. tibqf! 
uwpWUJ.wqwfi DUlnt \.a tiwpWUJ.wl{wfi qhqdtpp qh}ll! hwtiwqwpqbpp tip9t... 
qWUlWJl\fllil. 0JDtfhpp zp~WUimDtJmntu' wpJotfi- Uw}JilllJ}wqwli DUl.Dl tqwtn; 
tiwpWUJ.Wqwu qtq.:.tp- tiwpunqwqwfi }uoqo\fwqp UIWpntfiwqnt)}jntU: \ 

fi:\wllmwqmp\f pqnmnUIIihpJ! potJt ml{tgpfi DtW1tUfiwuppbt ti•ultJm - ·.L 
tip\um trt\.uppbpp qm}uwG.wqmpJDtfil! wnwfig JuwJumbtnt upwug pliwllwfi 
pwfiwqmpJntfil! opqwfipqtinttl: liJlll.JDtfipmti hW2111itlbt t UIWpqb~ 
bwfipwJpU UDlbpp lpnUlwqllwfi wpwqntpJntUJ! Ulwpptp opqwlifibpnut ll 
bJntu\fwbpfibpmti, \.a fipwfig qritpu phpnttil! opqwfiJlqti}lg, pfi~Uibu fiwL. 
oumttlfiwuppbt wJfi pptipuiqw!i upwgotfJDtfifibpJ!, opnfigmu !i'll»uttmu t 
mwppJ!' {ipw \fm}uWilJlUWfi qwti mbl}wjfiwguw(i unmgbup f!lipwgpnui: 
'UbpqWJntUU q.ufi ztuUl mtl.Jwtfibp qwtQ}untijl, !i'nu!i'op}l. qnpwtUl}l, \11IlQ6{1.. 
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gJtlildt, uwfiqll!lilt, pwp}unup, umpnUg}umt~. JllJlll l& WJl nwqfmw4mptl 
!lqnmmq!ibp!l ttmtuwfiwi{DlpJwfi L. mhqWJfiwguwfi tltlpwpbpJWt: 
liwmwptlwb pntnp hbmwqnmntpJntfifibp(! hwumwumui bu, np hwlipwJ]lli 
liJmphpjl fibppwtltwfigmufi wnwfinpfi hJmuttw()'pfib!lJl uh2, o!lpliw4 
upl{pnmwpphpp, qbltwt{wpttmu hfi n~ UpWJU qp.~mqJIWJp 
oppuw~w.pmpJntfifibpmt, WJl, liwfu l.a wnw~. p~Jl2WJpfi 
t.PnfuwliwqmpJmfiml, np£! 4wUJ.ttwa t J!2lt~mu t{wlllwpqDI'} WJfi 
Jntpwhwmmq ppupwltwfi UJ.Pnghulihpp hbm, npnfig UJ.WJUWCiwqnpl{wO' hli 
~hpuhfimlihpp wqqhgmpJwlip: · · 

Jl.wqpnpfillltltwgfm(i ubpllJl1l Up~ngntl hW2JU'ltlbt t pwq:uu(igbt 
uJI2Wii4Jwt $nfuwfiwqmpJWU UJ.PDghulihpp Ub2, npnfil) 4wmwp4mu bli 
hwfiJ2WJpU UJntphpp uwuliwltgntpjwup, Gotjli pqntu 4 upljjlnmwppbpp ( 
131 J, 6oCo, 64Cu L. wnu}: 

fi.wqfmplipliwqpwniiwfi oqlimpjWUJ! uwupwtwltlnn mumu!iwu),l{Ulbt 
t uUJltmwqotgG.hllP tlmfuwliwltmpJntUJf qhuuwu}tfipbqjl L. PWJJ2WJUWU 
lllplllqmpJmfiJ! L. fipwug ~muqglmliwt pfitJ.mOwlJ.mpJntU(!: Uut!tmwltmgfibil}l 
uplipbquwu u.ipngbuf.! nJmzbtm hwuwp oqtnwqnttbl{mu · b!l Oltzwl.{np 

wu}tliwppmlibp -( 
3
' s -ubp}mu~a. 14 c -qijlgJdl L. WJtU), pull :t>Ju!lqg}\nUwt 

. 32 43 
{!{Upltfiwqntpjotfilibpp hwliwp - P, Ca L. WJtli : Uju ubpnrllt Ull2DQiltl 

l{wpbi}l t UJ.Wpqlllpwfiht . uUJ.llmwl{n191ibp}l RWiiWl{WQWU lippwqmjfi 
lltnlltn}untpjrufifibpp dbfuwfifKlul! qbfiqwQ}lllbpp WPJWfi zlt6lll4p 
uutltmwqmgwJpfi pmfiwc.\L.nui linpliwt \lfWJiiwllfibpmu l& nuqpwJ}lfi 
wfumwhwpntufibpp dwuwuwl{: · 

~bUnqtnpplip untbl.fntlll ubj . 
51 Cr (lbpwn®tun l&. ubp}mlipfip 

qwqiimpJ\Uii libf · 
75 Se, pm.Jt t uulbt nplllbt tppP{ulg}lulflbpp . luwtipfl 

tnl..nqotpJDlfiJ! bwJpwUUli.IWJllll ~ 11'2 Ulwp:pbJl UlbumQll 
4Jnutwmlhnbuwllw6 l!hai}Q&(l}lfibpll \inm: 

fi.uuWDwliutllli ~ 32 P oqill~ t ubpllCl~libp)l 
bwunttlwgUwu nupuama}l ~J'Adwll, wpJaLGbp}l ubawllwfi IU.JlbCibJUl~ 
lipuUig lllbzlwtlm}uliu.U ~PJwU npnzuwO hu.uhup. L. WJl} dwuqhlnfibpp. . 
llmllmtump.JW(i UIWUlltboo .· ubziwqwli tllWppbp phnlllfwbnt¥JW.fi 
upuJI.lwlilibpui: · · · 

fi.wllli:nw~JulllfUllllfuumpUbp}l . u~gm[ lfuiph{p t ntuntUfiwu}lJlbt L. 
IJ{WPQWpwUbt .ltbUuwpudimpjwli'(!, ~lDqlJWJltli, qpuwdlJ.lJ.w4w!i 
lib6uwppopwJIJU. U\u.liptlihp)l tltBtnqll.WJ}lU · L. WJtfi tltipwpbfUUl 
pmqiwmbliUilt · . bwpgbp; ' Vltzuutnp llllUllmiJqmnnLLtfihtlll 

u)l~11Wllt( 32 P, 35 S) till, ~~liutltwfi .·· · · lJ.bUJtu~tip&tipp unm 

munuHiwupJilllW) t ;.uj:wlwb).l6 uwuptibpP, .lijapmulibptl Ia ~wqgpliw6bpp 
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mwpwbUwli DU(lJ.DlPJotlil! L. wpwqmpJntGJ! opqwll}lqunui: UJp J.fi:iJ:nuw 
\tllpwnntpJntli t qmbt fiwL. li}l2WlllwpwlintpJm0ntu; ntwtuifiwu}lpqntu h£i 
c:iwliiSbp}l, linbwlflibp}l, mqbpp L. ~Jl wfuuullO}lli uwliptlibp mbJ}w\}m}ulliJ. 
u}l2Wllllibpp nbqbptlotli{.l, fiptullg u}lqpwg}lwJ}l, nll}]l6bPI! L. wpwqntpJmliJ!, 
}lli~UJ.bu liwL. liwtuwc.\tinlil{wb UJUlJpmp}l t~bltm}ltlntpJntfil!: "Upzwqnp 
nwq}mwlJ.lll}ltl fiJmphpf.! u}l2wmllbp}l opquililtqu tali wliglintu lJ.bpfl htm. 
4WU. hWUWUJWUlWUfuWii ·nwq}mwqm}ltl }lqDUlllUJ UJ.WpntfiWl{DI}\ ufiliqwpwp 
up~wl{wjppg : .\ 

"UbJlllpnu • wqm}ltlwgliDIJ. wfiwtliqn qhpqqwJntli uhpllJl t, np)l 
u)l2ngntl npnztlmu t lJ.wJotli }lqmnnUJfibpp nqmpwu}llJ.pnpwliwlJ.otpJntfil! 
mwppbp 4bliuwpwliwqwli liJmphpnui (wpJntfi, wlfllz, mwpphp OJlqwlifihpp 
hJmntlwbplibp L. wnli): U"tipDIJ.J! l{wJwlimu t hbml.tJWtotu' hhmwqnmqlllJ. 
lijntp{! bfipwfllJ.tlntu t U}l2DtqWJpli nbwqmnp}l UIWJUUlfifihpntu 
fibjtnpnliWjpli hnuwfiJ!}l wqqbgntpjWiiJ!, WIUl.JDlfi!)otU wnW2WQWlt 
nwq}mwqtn}ltl liJotpbp{! (wqm}lqwguwli fiJntpbfl) bfipwpqqnui bfi 
nwq}mJ2}llipwqwfi wliwlllq}l L. nwq}m~w$uwfi : UJu bqw:iwqp 
oqlllWqnpO'tJ.nui t UJ.bum}lg}lqlihllJl npnzuwfi hwuwp <l.JDlll - L. 
wG.wuUwupbppUhpntu, pwfi}l np lipwfig pntnwmphlll qnqwli zwm' gwbp t 
(0,1 u}lli~L. 25.10"' %) L. mp}lz bqwliwiJiibpli tt WliJ!W}lllfihijl hfi: 

.fi.wq}lnllqnlllDUJ.W J}lli hbmwqnumtp JDtlili hr-P. $npc.\ wlinpw J}lfi (in 
vitro) Ubptllll!: tl.bpS?Jlli mwufiwUJwlJ.Iibpntu qhUuwpwlim~Jwli, pdzqnt}}JWii 
l& wliwuliwpnuhupjwli ub2 nwqfm}lqnUlllUJWJ}lli htimwqnmntpJotfiUh}mtu 
qwpqwgmu t umwgbt uu!pqnt nt qbliqwli}lfihp}l h}ltlw(iqnt~JntG.Iihilfl 
wtuUlllpnzuuafi hwuwp qmpc.\wlinpwJ}lCi uhpDlJ.Iibp}l oqUlwqnpbntti{.l, np}l 
qtauwntu nwq}mlintlJ.tlum ,tll . fibpwplJ.qotu hbUlwqnmtlDIJ.lt opqlllu}lqu, 
· htnnL.wpwp pwgwntlntu t ISwnwqwJpuwli wqqbgntPJ!Itlil! lipw l{pw, 
IJ.fi~UJ.bU liwL. wpmwp}lli ti}l2WtlWJJlP muqlutwqUl}ltl \tbJtUlllUlDlU{!: '\UJU 
tiqwfiwl{J! , J!WllWJiibt t nwq}mlimltJ.lullibll}l oqmwqnpmlwfi 
hfiwpw~npntpJotlilibpJ! pdzqwqwfi u wliwuliwpntdwltwfi lJ.tliiiltlJ.wlt~li 
tWPDJlWUlDppw(ibplllU: 4>npc.\wlinpWJpfi UbpDI}J! [Wj6 oqmwqnpO'tJ.ntU 1 t 
tfuplltPplintnq}lWJDUi, pUDtlintDq}lWJDlU, uwliptwqbfiuwpwfintpjDtlinUi, 
tl}lpntuntnq}lwJotu, qbqwpwfintpJntlintu u WJtfi: 

fi.uullm.)11lmfi . . tnqlHuqw6 wfiwtJKm (~U), np}l hhiJ.llliwt{G.bpfi tli 
Vlow, Berson (1959), }JillJl t lllwtJlu wpwq u 6zUllltpJwdp npnzbt 
hnpdnlifibpfi, :pbpubllmfibp!l, J!fil{wuwqwli uUI}llllwqmgCibp}l 
UJ.ulpndiwqntpJmliJ! \&hfiuwpwCiwqwu bhqntl&libpmu, hJDtutlwbpwJ}lli . 
uqtlwb}zlibpiUU, }lfilUitiU liwL. qbqwU}liJng6bp}l UJWlllJlWU\Illltqlibpmu, 
mwppbp opqwliwl{wli u}lwgotpJntfifibpmu, npnfig npnzntup liwfult}lfinul 
huwpwttnp ltP, qwu lJ.WUitlW~ tp ubb qch{u~pntpjntliGhi* hb\11: fi.f\U pmJI t 
mwttw npnlhl gwliqw{lwb fipup}l lfi2lt6 pwliwt{ntpjrit66hill! (liw~nqpwll. 
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U{jlljnqpw\1), nJlDUQ Q~wUHiwllp \iWpbl}l t umwfiwt ntpntJli hwlJwliwpu}lfi 
l.ji.uu upgw4gWIUJJt 

lHul')fultnqllw~wQ w(h.u!Pqnui qmqwlm4mli t mpntJfintpJntfi'[!, np{! 
pli.npnz t hw4wblt0 • bwuwllwpupfi n'bwlm}lwfitp}lfi, qqwJfintpJwfi L 
lqwpqmpJwfi hblll, np~ mwlltu t owfllmwqmpt{ Upzp oqmwqnp~nui{!: fl.t"oU 
l.jWUJLU)lhtnt hwuwp Wfibpwdbzm t ntfibfiWt bWUWlqWillWU,tuWfi 
hwljwzpeintl.jutp 1.. upzwtlnp bwqwbpfiutp: fiplllllu hw4wbpufibpp U}lz 

umtnpwpwp oqmwqnpbtlnui t m J, l.jwu 
3H nwlllmw\JU1l14 )lqnumum: 

liJiinthhmh WJU filtz[l oqwwqnp~nui t \fwUltJWb ~nuu.nhpup 
utpqWJntpjntU[l bWJUlUWphpb!nt hwuwp: 

fl-1"\U-fl up~ngmJ. mwuufiwupp4wb t }unznp llrt2llflwtJnp 
wfiwumfifihpfl hn]tlin!1wt umwmmup lJr. ~Ju4wbmpJntfi[! mwppbp fitlJl;p}'lfi 1.. 
WJltnWJ?jlfi qnpbnfitppg · opqwfi}lqu}l :pJtqjmtnqpw\)mfi \jjatiw4]lg L 
Lipb.pwmtJmpJmt:iflg, mwpl(w h!)wfiwljjlg, WJlJWU hwt.lwqwpq)l 
wtumwhwpmuuhppg L WJr fllwpq4ht t, np hpllln:P[lq}l hnGwiptl.npnUJ 
nnpllnfifihp)a' IntuthnutpnUJ (lS) 1.. :Pnllt4mttu.Jupwli}l2 (.1J:tu) }uutntpJ11tlil! 
wpjWG lit~ wqrpml t ljn4hpp -l>J!q}lntnqpwl.jwfi tl]l6:wltJt u uphpwmtjmpJWU 
~tw : .Pwpap uptpwunlmpjntfi mfihgllii \Jntlhp}l unm LS L. .1Jlu tummpJntU£1 
WJlJWfi lib? w'-thl}l pwp6p t, ~?Wfi lip2}1G uvtpwm4mpJmfi mfihglliifihp}t linm 
(U-'l-.Phln4. 3.U:uh<tJtlJn4w. 1986): C!.wpfiwfin LS }ummpJmU[l wpJwfi ut2 
lt~timu t (15,15 uq/ui), Mnwfip pwp6pwfimu (54,44 uqilil); UUl\)WJU WJfl 
hwflg)t 4tpwpbpJWll>lv Gl)wmliwup ummJq m4Jwtfibp ~hfi umwgtjtr 

UliUJlDIJ.lll~JtiJUp mwnwtqnq qntlhJl}l unm (64wJlwfip qpumw, 
uuuqwJ}lG tiw)ltqwlJwtmti) bWJtnfiwpbJltjwt} hli hn)llinGGtp}l 
¢ntu4wll!wlJgmpJwfi tntJ12 }uw}ummufihp' qpumwtJ.nJl 61JwJlwGmu 
:Pnl}lqnqGt)l}lg 61j_wqwmmu w lJwmwptj_mu; wl}lubfimwp wliUJtniJntpJwfi 
qbUJl?mll 61Jwqwmuwfi dwuwtiwlJ D£ l}lw)ldh~ :Pnl}l\Jml}lg 6Lwlj_np1Jmu t 
PntJl wqmptl ql:ut}lfi tiwpu)lfi, ll)l{! WJlUlWI}JliltU t Di pwlj_wpw)l 
pwiiwqmpJWU UIJlllqhumbpnfi (.PhtntJ., fl.wqn)ltl.fJiiw, CwfinlJw 1983): 
liJUUJ}lunlJ, WJlJWU hn)lUnfifih)l}llliWJ1phJ1Wpwp qwmw)ltJ.Ilii pCilinui{! fl.PU-}1 
up~ngatj_ bfiwpwlj_npDipjntfi t tnwt.Jm lj_hpwhulJht utnw\)wli g)lqt.Jl finpliwt 
pGpwgp{!, dwuwtiw4}lli bWJU1UWphpbt tlhpW)ltnWI}plltpJWU 
J!GrpnuwqmpJWii }uwtummlifihp[!. uhnwljwfi :Pntfiljg)lwfitp)l fuwfiqWJlUWfi 
Ilb.UJl?ntU hpufiwqnplj_wb oqmwqnpbht lmptinfiwt lllwmpwummlJfihpf!, 
)•U£UJhu fiwh npnzht qhlll}Ulfi}llitp}l wphbumwljwfi pbqufiw4nJ1uwfi 
OUJtnpliwt dwliqhml!: 

fl.t"oU-}1 UP2DQDtl 111WJ1qtlbt t, np W)lJtUfi ·\fwli qwpp ub2 
uumqtumhpnfi)l npnzuwup qwphl}l t qhpwhuqht qhfiqwfipfitpp 
phrtuliw1{npqwbnt~Jntfi{!, ph!)lifiwl{npuwfi tlWll ZJ12Wufihpmu 
lllfll.'lqbutnhpnfi)l UW\jWfli}Wqi! rwpdpWfiDIU t), U}lfill}hn ab\JU1Wl 
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h!)wfiwltntJ. I}W nfiwpwtlnp t \tWUlW{lhl iltlWJQ fu\lUllpJalfi 2·3 WUUUI\J 

(Phtml, lmutijl.jn, fl.wqnpl{llfiw, 1983): _ 
.!,wzqp wnfihtml lmp•1nfifihp)l WQilbQnl,JnlO~ ntJlPI!JJ>WJtt~ 

uumghufihpp {!UJlWQI!)l tlJlW U. q., .Phtnl\t'[! L l. ll. ().nqmttanwfi ( !983-l98o . 
mumuliwu~Jlht tfi fl.flli-lt u)l2ngnl\ }unznp tuwtpwqnp wfiwumfifih!tll ~nU\ 
pfiuntl}lfi~ L p)lpnpupu):l q}luwti)llJwfi mnmgpwJ}lfi uumgt-.uutip!• 
qw[lqwguwfi £!Gpwgl!mli, uwuuwqnpw~qhu b~linJnwuumqlitpp, nrnu~ 
mfimhuwltwfi lib() quwu hfi lqWUlliWnntU tnw4_wpwpnt0nt!}J~U[~: 
n1umufiwultJ1fitpJmfilihtl!J9 tqwpqtlht t, ur opqwfipqup fihpqwmtulnuu 
hwliwltwpqp tuwfiqwtunulihp[! UJWJUWtiw4nptlwb tli hhtillptw~mnqllb!ll< 
mtuwqn4 L qwpqwguwfi 4mtthJ1D4: UJutqbu, lJmlhitlt un~ un~ ! i 
I}lu:PnthJl{nq!l dwuwfiwl{ tupJwfi ut2 U!Wlttuunui t PltJlfii?UPti\1 L )ltiumt)lU~ 
UJWJlfitGwqmpJntfil! L uw pfinJUlzmu t 1Jwhwuwqt~<1lt u 

tti}lWUUlWUilpUWJpG qh116}1 phtt~ntlil{gtmfiwt 4.fl6w\t(!: ~p4WUllfi1 tlJ_lUU 
tupnllltlt [!fipwgp)l 'U!WJliwtifibtunli ppJUlpur.fi}l wpmwqpntU{! fitlwttm_u t. 
uwqwJU tua,a\iutifihttla ~ntuwuwl{mpJntlil! hJmuqw()pfih)mtli :P_ ~wtu~tt~·~ · 
n)ll! u 4\JWJiliU t opqwli!Iqlip l{mi~qhfiUiuUUI.P hfiwpwqnpntpJmtitihr)luwunu. 
LhJltnqla qw1aqwguwfi tt:lJJlllllll 4lnqmu wtumwpwfiwltwfi ~gt.u[! 
wmu2wgfinui t t{whwfiwqh!)6\l ~mfiltgpwJ):l pw[ldpwgnui, !tu4 
Ufipwutnwtinl?UWJpfi qh(\6p ~ntfi4gpwjp tiqwqmti: fipnz f\bUWhil~ltU 
fihttqwm)i~ qhq6httll ~mfilJg!mtiwt ~mpnJumpJmfiuhpl! wtlblP ~WI\ h~ P 
hWJUl qwl}lu, pwfi wpJmfiwumt(\b hwliwltwpq}l L WpJWii 4Illlll\lg 
w)lutWhWJUlP2 wtumwhwJU\1-lifihpl!: . 

Lttu:Png}lmwp tltli~nuwpltmiwJp qhuwmu W!lJWfi hwuwlttupqmu 
\)wmwtttl.Illl quuflnJuntpJmfifihrltfi qntq[!fipwg wllznui hnttlintifihpp 
uwltWJlllll:llti! lt2t.inui t, np'(! tJ\)wjntti t bjntulJw()pfitltmul ~wmtup~llll 
tua1tlinGfibttlt t~tntuwfiwl)mpJwU tuwuqwpuwfi uwupu: ~ptifi4htntl h)llJwfiq 
lthfiqwfipUb!tP tinm hWJtnfiwph{tqwb bnplinfiwt qmqmtumpJmfifihp~ 
\.qWUl~lill!l .Ww \4wphtlt t q(iwhwmtt t. ljwfiJuwqnt,!W\thL hpqwliqntpJWil 
owa1mtpJntlltr ~tiUqwupubpp llnm hnpdntiwt umwUlDtup npnznui(! ctPU-p 
d\l12ngnq pJllJl 4,mw awl1wllw4ltti bWJillfiwphpht bt&qw(iqfihppfi t. 
qpmu•l.{wUn!tbfi h)ltiuwqntllJWO tinUlhfiWt UUUI!\IlttWI{Ulp\t 1.& 

hwqwthJltnqwJ}lfi U\l2ngwnnttifihppfi: · . 
~: fl-wqpntaumlintnqltw\)wu wfiw\llqp hpuwfi lijlw, np[l ltwmw{t1Jnu1 t 

pfitnw~m qpJUltup, }lfi2tqhu GwL l)wnmgqwOpwJtafi U!ntllUJbUJmtultihpp 
oqmwqn11Wwup, wnw2Wtt4t{wb bu lthfiqwupfinpta · thJlJnquhpp 
wtuUUIJlltlliwG up pwti\1 uhpnqfih11: · , 

Otzwi})llltJlJWii t wpdw~wght lthfi.I}wfit&fibillt unm 4WUl\WlDtpJ~Ii 
wtuUUIJlnzmlil! fi.fl.U-p lift2ngnq: fl.t"oll-li lito hbnwuqwpli.hp nttilt 
tl.fJJUltuntnq}lWjntU; fiw plllJl t tnWtPU uhb qumwhnlpJWUp \tWUlW(lhl 
l(}lpntUWjpfi b!tqWfilpUpJBlfiubplJ WluU1DpD2Bll1(!: 
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P.n!iwglinq Ciwnwqwn~uwli qbliuwpwfiwqwli wqqbgntpJwli 
uttuwfipqtifl munttiliwup{UltpjWU qwpLnp 01\Wqfihp~g ubllf.l • qhfiqw(i~ 
opqwfiflqufl hnptinfiwt hwuwqwpqp hlnnwqm.nntuli t 6wnwqwJpuwfi 
mwppbp qnqwlibpfl UJWJUWfifibpmti: U . 'l-. Pbtni.IP ll. 'U. lll. LflubliltnJ~ 
(1984, 1985) munuiliwuprmtpJmfifibpflg utwpqtfbt t, np 4nrun~qnmrmUJllfifl L 
4nptnpqn1P UJW{UltliwqntpjWU nrmznuin qbfiqwfipfibttlt WpJWU Ub£ pmn t 
mwwu qfiwhwtnht qtluwt{np wqwutmwgflnfi OI\W\Ul. bfipwmbuwpmtip­
uwqmqbqwtiw4bpflqwliwJ[lfi hwtiwqwpqjl lijlnwlm _ 6wnwqWJ)}Wjjlfi 
hfltlwfiqntpJmfifibpjl tnWJlpbp tfmqbpjln!ipwgpnui: 

'6.wnwqwJpwhwpuw!i m.ufirmtpJmlin UJWpq hwuwhwflwpbpwqgmu 
t hpl.llbP.ltnfltnltgflqup bp.4wpwmLntpJwfi L. mdqlimpJwli ht11.n, pfi2uthu !iwL. 
wpJWU ub2 l.[np.mpqntnprtlllltlifl uwqwJUlwltp hbtn: tiwnwqWJPWJpfi 
h!nlwLiqmpJwfi n~ pwp.hfi1.4wum [!fiPW912fl utwJUwlilibpmu tnbrllt t mlibumu 
wq[thfiwltbll.L.whwq lmptinfip L. l.[nptnllqn!ip qw!iqwq pwpdpwgmu [!fiqhnt1.4 
uj1G ~ L qbfiqwum uwh]! : O.P.U-ft oq!intpJWUp qw}tbtll t wpwq L. ojlzm 
qwmw}tbt lth!iqwfijlGbpp uwuuwJwltwfi hbtnwqm.nnui L. wtumnrmzbt 
Ciwnwqwjpwhwpullllfi c}w!i{Ult)}JillUQ, tiltfi~L. 41Pfipl.[wqwli 
hbtiwtnntnq}lwl.[wfi tlmtftntumpJmfifibplt p hWJUl qwm opqwfil1qlimu L. 
hbmL.wpwp awuwliw\Utfi qwtnwpbt u~2ngwnmufibp 4bGqwfiflliupp 
pnuhlwli hwuwp; 

U .. 'l-. Pbtntfl! L. lT.J"l. 'l-numntL.wO ( 1985) nwlllm}lllndintnqpwqwli 
wfiw1Pqp tlp£ngnt{ utuhUwfibgpli qwUJ Wf\JWU lib~ qmOI{tlJl qwutnp~lip L. 
ownwqwjpWJpfi hjlt{wliqntpjwQ mufiJUltpjwli WUUllUiwfifl lip9L.: fOluJt · 
wump6wfi}l. 6wnwqwJPWJpG h~~wfiqntpjwQ uqqpliwqwU Zll2wfimu 
qwumJtpfi}ll}wliw4n wp.JIUfi lib2 J3W1lllpwunul t. ~uq Upw pmnu 2112wfinni 

- (ownwqli.IJpmtillQ 7-10 op wfig) qnpUWJPQ 1,5 wliqwu ~21inui t : 
O.lllJllmpum!intnq}lwqw(i wfiw\}lqn Utnbi'\Obt t \Ihb 

hfiwJtwtlnrmtpJmfiubp , ~bp.uhliVIIibpJ:t gwbp JlWGw\lntpJntliGbl* npnzuwa 
hwuwp, npn wfiliwtn~b\}1 t mpw'flllgfm(l bqwllwqlih1ml{ hbm1uqnmbt: liJU 
qluqpmu wliwlltqjl qpw ~bli wqJ)Ilul D! ~bpuntpJntUn. n~ wpqbtiUlijl~Gl:iJlO. 11.1. 
~bpublimubpp wl{UlllttwgOtlJlfibJlt!, Di untpulllpwtnp pwfiwqwqwfi ~ 
npw4w4wG llml.PnJ:untpJntfifihp~ : 

!1-J"lli-p ubpn_'fll! zwtn hbnwfiqwpwJpfi t ubtb4.g)mli 
wztuwmwfipubrmui lth'O:ilwfipfibpp uhtb4.gpn!i tuuphpjl qhfin.'lmGtlfl, fipwfig 
qbiinmltutWJjlfi qwnntg4wc)pp plimpwqpuwfi , PUiUJbu fiwL. qb(iqwupfibpp 
.qwmwphtwqnpc}Uw(i lliJlilQbUDlU WDW9WQW(} qwnmgi{':IJOpwjjlU 
tftntfuijwupJmfifibpp pwJm!iwpbpuwu hwuwp: 

fi.wtllmwlJmlnl }l.qnm~uqfibpp hat }lnuwglitlJl 6wawqwn~fi1ipft 
oqmwqnpcmufl! lthliqwfihlibp}l. btulwurpnpJntlHibp}l wtumnrmzuwli hat 
pmWwfi hwuwp: O.wlll. j mqttulfibp£! lt }lnfiwgfillll 6wnwqwJpubp{! tWJU 1... 
hui211Il oqmwqnpb\tmu lili pdzqmpJwu ub2 · bflqwfiqmpJntufibpp ~ 
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wtuumrm1uwli L. pnutuw(i lill{wtnw4fibpnt{: Uwl{wJii wliwuuwpnwm pJtuti 
lib~ (ipwfil} UU1Wl{tnjlq oqmwqn}t()\iwfi hWUWJlf\bn~u f\d4wpWUWtn2ht}l bu. 
fJbL. qwti nrmz uzwql{wb bqwuwqubp, nrmup QDlQWI'\IUllU bll iipwu~ 
oqmwqnp(}tiwli . pwp6p t~blttn}l.t{mpjntfi[! L. hhn.w!iqwpwJumpJmlit' 
Oppliwq, nwqJmpbpwUJllwJp 11J1Wqw!i WJUl)ntfipfihp bfi umwgl{bt Ltntlt.pp 
wqmlt!intijlqnqp, z!ibpjl qbunqbqnqp, zwql.[wutbfint t. liwzlt}! lWtmPW4 
mnmgpfibpp, 6jlhpl1 hnqbpp wubllltnlt4 pnppnpmufibpp qhuwnui: 

u_ 'l-. Pbtlltll! (1968) lltnbqbbt t wl.[fiWWuttlti.twtnnJi, npp utt~n~m~ 
oqmwqnpatlbt hfi ~nu:)>np-32 L. UlD!lllUgflntU-89' lmppbpp "L zlibpp J:unqwj)lU 
L. ttwptu4Pl LtnfiJmfiqmpttJunlibttP pmduw!i hwUW{\ L. umwgtlbt hfi 'llltu4wti 
WJUl.)ntfiplibp: :hnu:t>up-32 oqmwqnpihtbt t lhuL. LtnmptlwO-p!iLttll l)Ullll~nl ti 
qbfiqwUltfihJlp nul{11WJ!Ili hjntU4wl)pp 4btllUI.[LUfiquwfi L. htUUj]WJiti.i 
ttintuwuwquwti Gntuhutwguwfi bwt.iwtt (nwqjmwqmjltl tntOTilJJJP 
fibpumc}tfbt t Ltnmpttwl)plt lJI2tUli£!): 

liluUllljiDJUWU hwtiwp oqmwqnpl)ttull nwqiulW~tnlttf PI.IU\DOU{tihp~ 

uthmp t hwuwtqwtnwutuwlibli' hbtnL.JWt U{WhlUii2fibttJtli. m lihliwli 
qpuwtnJlnhuwfi 4t•Jtt6 utwppbprnpJmfi L. pmJl nw'l}utpmiiwl{wlimpjmu, 
6wnwqwJpUt(tp qpw!iguw(j hfiwpwt{nptupjntli. wwJtpbp hwtiwtiwpqhpjl 1.. 
opqw(ifibtlJl hhmwqnumtpjw!i hwuwp !ipwiig plinpnz lttiliuwpwliwqwli 
hwtnqmpJmfifibp (opqw!iwtupwlip}.): UJuUJbu, nuiL.'lWJ}l.li qnzmmtw 
all.wt{nttllwfi nuJqlintpjntU[! O[lDZbtnt hWUW(l. }l.u~utbU liwL. tnwppilp 
wtumwpwliwqwfi tl}lowqfihp}l . dwuwfiw4 wmu~wgwo pntn 
hWUl}WjUWguwli · 02W!ulihJllJ hWj\DUWpbp\lw!i hWUW!l oqmwqnpimul b(i 
qwtlmtti- 67, OPl! uwu!iwt{gmu t nutulwJpG hJDIUt{UJOpp bwfipwJpfi wl)h!tll 
$ntuwfiWqUWfi[!; UUlJUlfiQ!Ul\\1 - 85 lt 87' quwtupp WDW2UWJpfi \, 
bplijul}U}Ulj)tli lltnm.gplibttp, OUtnbllUltt&tfltnP, WlulllU[lnllhufi bwuwp; UW!U\11 
uawptifitutulwjp WIUU1WhWtlUWU lhuuwliwlt ullblibp hhmwqnmntpjWb 

hwuwp: pfiq}lnul}l - m 113. \DbfuGbgltntllll m 99 llnuntu\.tntbntjplibplt wnli; 
btlllqwllfibpll ~nlllltgpnliwtlij16wld• wtutnnpnzuU!Il bwuwp· JRJlhpupupwli­
! 31; l{whwllwqhrl,dlt. ~mf.iltglmGwt l{llt'Swqjl qliwhwmuwfi hwtiwp· 
uwmptuuup JIUllu\-132 11 WJtfi : · 

Jl.wqfmpqutnnlllwJpli bqwUwqfibp.n 4W!tbl]l t oqmwqnp()tt wpjwli 
lmupp wpwqmpJWU, · ZP2Wiiwnntt Wpjwli bwl{wl]l, llllWQUWJ}l, 
titltPIUlgpmlit.t'IP. nrmzuwli hwuwp: 

O.wt\lmpqnmnutubJtP oqmwqn}t()llwfi up2ngnt{ (libpbpw4wJpfi 

ubpwp4mu bfi liltzwl{np. tp)tppng}l.mutp· 32 P~ s•cr, qwu 131 J -wwnuipu) 

bppmwuw1u1 qnl{bpp thttn hWJtnliwpbpt{wi) t ml\Jlfl qwll{ wpJwli bnupfl 
WJIWC}lll)}JWU, W{lJWU .Owl{w\}1 L. 4wpf.iwjpli tipbpwmqmpjWii \llt9L.' O(li!Wf.i 
pwp6p t 4wpliWJ!lli llpbpwtnqntpjntU{!, Wjlipwti wpwq t WJlJWU bnUp{! L. 
ubb t ZJ12Wtiwnlll\ wpJwti bwtfwm: 4wp4iwuun qn\(bpfl · limn uppm-
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WUlliJlUJllfi hwuwlJ.wpqll tuwllqwpuwa awuwuwq WPJWU mul[wtll 
uhmugnniJ! m:qhlJ.gl[mu t wpJWfi hnu12lt qwllqwqhgmwut ~ wn~wg!imu t 
I.J.wfiqwJpU hpLntJ}'}fihp: 

Unwl[ht hhnwfilJ.wpwJpfi t nWfllm)lqnmnutWJPU llbpnqp 
oqmwq.npc}mul! mqnpmwJltfi 6php)l u)lpm-wfinJlWJPfi hwuwqw{lqll 
:pmfii.J.gpnfiwt lijttiwlJ.P qfiwhwmuwfi hwuwp, RPI! lJ.wmwpl[nui t wpJwfi 
J:mup)l wpwqnt}lJWfi L Z!12Wfiwn1Ul wpJWfi inuqwllt n[IDzuwfi up2ngnt,l: 

fl.wqlmpqnmnutwJ)lfi uhJlllllfih!ll! JlRtJl hfi mwlltu npnzbt upmll 
!lfluthwlJ.wfi Owl[wm, pnphp)l wfin}lfihpmu ZJ12Wfiwnl[Il!l wpJwfi Owl[wm, 
hJmulJ.wapwJ)lfi L utuwlJ.wJ)lfi (lJ.n[IDfiwp) wpJwfi hnu121!: 

131 J ISO ISO IJ fl.wllltnwi.J.m)ll[ qwqhpp (tJl)lunrlltUl, ' 2' 2 upzwqnpqw 

co, 1... WJlU) oqfint}ljWU{! npnzmu hfi WJlUlWppfi zG~wnnt}ljWU pntnp 

pWll.~JUlWtlwuhpp' OllWLPiliulll}'}JWG, qp:pmqpwjp L JlRPWJ!tfi WllJWfi hnupjl 
:pmui.J.gpnliwt4.1H1wlJ.J!: · 

. Umwfi uh2 upzwl[np 2ltP (unl[npwqwfi 2JlWbup !Pntuwpbu 2PP Ub2 

uhpumal[mu t mp)lm)l' ~H) fihpwpquwfi u~2ngnll n(lnznul bu opqluGpqdnu1 

2Pl• Lltntuwfiwi.J.ntJlJWfi qpfiwupqwfi: 
lipJwfi npnz hpl[wfitpupJmllubp~ (u)lbtn~pppnq, tppppbu~w), 

)lfi~uthu fiwL mwpphp PW119~bfl6bpp (nulutbpp, nultJtwiJntiJ[l, wpJwfi~ 
c.twuwfiwi.J. wnw2wlimu t \IJwJ(}wtult ntunuUiwulltmtpJtuti 
w!ihpwatzmmpJm!i : liJq liutwmwqubplt hw\lwp oqmwqnpomu b!i 
nwlllmwi.J.mP.tl hpi.J.wp - 59: UpJWU ub2 QhpumiJlt,wiJ nwq}mwqm!n{ bttl!WJlP · 
unl.J.npwpwp oqmwqn{tih\nui t nutunuOmbp ltnrt.dltg \, zwm p]lt \Swuml tt 
tPWJawtu!l: ¢WJbW}umii tpllfpnUJllhqjl WRW2WQUW0 1\bUU}ntU 
nwqpnwi.J.mlttl hpi.J.wpll ltlwOnnln ~wmwpl[nnl t uni.Jwt u.umgbup 
nu.tqfim~Jwfi hwuw6wJO: .QwOlt np btt4Wllll n~ d)lWJli ~· WJtu Y· 
6wnwqWJPlt~ t, w1.4w Gpwa ttwpbtlt t cutwOgbL 'Y·znzwq.nglt oqfimpJwdp. 
npn u.uipwgl[ntli t !llwJbwtult ZP2W0nu1: q.pwGgl[wb tSwnwqwJpGbp}l 
hfnhuli l[pw ql)ulqpnu1 bli \ttwOI.lwa \tnpwql'lbn; Qpw l{bptntbnuJu utwl}tu t 
ml:uthi.J.mpJmli tftwJ()wluwJltll htulnutnhqp 4 !ipw nutqumpJwfi uwu)lu : 

· 4tltfilti.J.wlJ.wU ll.J.IlWlJ.m)14u1JntU tWJii oqmwqnpbmu t qmht 
opqwfifihpp {LPWJOWtup, uwJ.lil)l, bp)14wli!ihp)l, b!ipwumwunl!uWJllli qh:q6)1 
1.t wnfi) ui.J.bfihp munuX!iwuppntpJm!i~: UJu uhpnrilt oq!impJwup 4withtlt t 
'JUlWUWt nwqpnwqwptl pqnmnutlibpp wwpwMw!i «pwpmhql!•• 
hhmwqnwl[IUl opqwfimu L. l2fifiwplJ.ht hhmwqnml[n:q opqwfip :pm!iqgpnliwt 
l[lt6wtm: Opqw!i!ibp)l ulJ.hlihp mumu!iwuppntpJmfi~ Jmpoppllwq 

· w4!iwqpmwqwfi h:qwliw4 t pwfip np wltfiwnm lJ.bpll.J.Dtlll.J.WUllJ.hpwgmu t 
111WlPU opqwlilt mhqu:. ,4mtpjwli, ubb'IllJlJWU, . 6\.t)l, uwuwup tt 
4wnntqtj_wc)pp uwullfi: fl.wqpnwi.J.mptl fiJmp)l qll:t>mq pwztuntul!, nputh~ 
4w!infi, l[I.J.wJntU t opqwlip pfimwlJ.mntpJwli uwupu: Pqlitnnutlibpp lu~ 

\18 

lJ.mmwqmufihpp hWJIDOwpbpnuin {«mwg•• o2w}ufibp), ltwll gwi.'' 
tuuuupJwfi qnmplibpn ((<UWDI!» qmnplihp), pDtJL hli wwwu qwu~wo11; 
wtumwpwllwqwli qmqmfumpJDtliGbp}l wnqwjntpJw!i uwuflfi: 

Upwq zwpcJnlipwg uumgbuQbpp ntunui!iwuppnlpjWU hwliWil 
tizwql{wb h(i y·}untgb}'l, npnlip pntJt bli UlWtPU \twp6 dwlluiliwqwlilt2ngnni 
upwdtuuwuwq <<uthulihp• hbmwqnUll[JlJl hWUll{wbp pntnP liwubJll!: P 
tnwpphpntpJmfi uqhlihpp y- tumgmu oqUlwqnpbmli :. bfi wlizwpd 
qbmbq\llnpp: 

fl.wt)}mpqmnmqfihp)l L. ownwqwJpuwfi oqmwqnpbmun pmdp~ 

Uutwmwqnl[ h)lufil.J.wb t !ipw!ig qhfiuwpw!iwqwfi wqql:ignt}lJWii l[pw: Qwu)l 
np bp)lmwuwJlll, hnw!iipltfi lJ.hpll.J.nl[ pwquwgn:q P2P5!1ihpl! wl[hLh 
n\.Ullllntunghtll h£i, Wll.J.W nwl}}mphpwll!Pwfi wnwl[bt t:PblJ.mltlJ.ntJlJmli 
qmgwpbphg lWpnpw4 !inpwqnJwgmpJmfifihpp fii.J.wmuwup: li_JU 
lnu!iqwuwlipn pmJt ml[hg uzw4ht nwqpnphpwll!Pw ~wpnpwi.J. L pwpnpwlj 
mnmgpfibp)l, wpJmfiwumhttiJ opqwfi!ihpp hlll[m!irpnpJmli!ihpp I}hti: 

-!.wuw~nUJfi mnmgp.p mh:qwjfiwguwfi[! ~wmwpnui hfi wpmw!]pU y­
!iwnwqwJpnui bwl.."lnt4 y-pbpwuttLm)li.J. l.AWN!P t1p2ngnl[: lfw24.l1 tlJrw 
ltftuw!i wqqhgmpJmU mfibliwtm hwuwp oqmwqn}tblnu hfl 
WUitltlJ.wg)lwfibp; mnmgpp uh2 fihptupqmti b!i , nwlllmwi.J.m!nl 
ll.J.WUlpwUlnmqUhplt qnunpq tmDmJplihp; lihJlhilwlJ.wJ)lli !ihptuplpnu bfJ 
I.J.wpti WU1Jllll1 nwlljm!imlJ.tlulfibrt, npnup }!limpntpJWfi lJ.wpqnl[ l!mmwi.J.Llm u 
b!i mnmgpwJ)lli hjmul[wc)pfibJUltu l.t.luJI•mlt4tulJ.wu OJlqwfifihpmu: 

Dtumu!iwullJlntpjntli!ihp)lg L lJ.tllfilll!w\twfi rllitnmtilihil~~ UIW}lqlJ.hJ L 
np fibJUtpnfilihJl[! lt mp)lz tu)lm pn!iwgtinq uwufilll}lihp[! wnwt!ht t:}lblJ.mJtll 
b!i mnmgpfihp)l nwq!mphpwllJ.]lWJntU, vwlill np !ipwfip wqrpnll h!i pfi~uJbU 
h)lll.J.npupq, WJfill.J.bU tt opu)lqtfiwgl{wb mnmgpWJll!i P2P2Uhpp tlJuu wfii.J.wtu 
upwfig nwl}jmqqwJmlimpJwli mwpphpntJlJWfil!. np[! 4Wut~wb t P2lt2WJJlG 
g)llJ.tlt lflnqhpp hbm: UwlJ.wJ!i fihjmpn!i!ihpp qltuwl[np wnwl[htnlJlJnt!i!i lUJ!i 
t, np !ipwlip m!ih!i pwp6p lJ.h!iuwp)lupwqw!i wqqhgmpJmfi hpll.J.npuhu)ti.J 
P2P21ihpp !iqwmuwup, np}! pwp6ptugfimu t nwnwqwJpWJPii }'}bpwll.J.}twJ)l 
hmuwuunpJDtli[! nmntgpwJ)lli P2lt21ihpp wnwlJ.ht nWilltlJ.wt ntli~wguwll 
hwuwp: . 

UJu pn1n11l! ttltwJmu t atJmpnuatpp L. mn muap lltgllwitni•I.Iwi: 
iwufipqfibppoqmwqnpWwfi hhnwfilJ.wpwjlintpJmlil! nmntgllfihpp pnutUw(i 
awuwp: .•.' . . ·· 

Uliquwbwmbtlt oqllntflJDtfi t gotgwphpntu nUliJlmpfulllqwgpnfi 
ihpDq{! qtqwu}l2ngfibpp ~wpuwqnqpliwupqwJp hhmwqmnntpJwfin, lipwug 
~wlflwfiguwfi L. opqwfipqli}lg rpupu phpliw!i wpwqntpJWfi lt nU\Jlfibpp 
llwJmfiwpbpuwlin UnpliwJntu L. mwppbp w}umwpwlintpJwli ttll6wqfibruu\1: 
Updhpwl[np mttJwtlibp l:ili umwgltbt mabq wqi}Jlll . fiJDtptipp 
tqwmpwumnt\tfihpp lflnp6wpqntulihp}lg, npn!ipllw}u\Ullinul hwuwpl{mu ttw 
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wl.lljmwuq: UJu~bu, wuwuntlillbp]l mqwlfwtliwG u .llwzqwJ}lll pWl}l qbu 
UlWJJ)WpDU.i bp(i 'l-l).S-n~, bbpUWJltDJ1Wiioq, npnlip hWUWp~nul tp(i 
wGljmwuq Li]l2nglibp: UwlfwJG '-U.T.4wpmwzmtwJp 4 tll.U.lawpmwznlijl 
munuHiwuflJUUpJntUilbf\Jlg, npuup ;Itwmwptlbt bu !i]lzwl(np wl1fuwl1p£i-14 u 
lipJwnp Ptnp-36 oqfintpjWUp uruijlqtlbt t, np uzttwlr ppupitwmlibpntl 
uzwlJttwo ItmlbpJ• Limn pwt}uulignul bli ~ljliwuqwo uwzlt]l up2ntl, 
mwpwoqnui bu WpJWU lib~ngnq u UJWbbumwttnpl[mu pntnp 
hJnmttwapubpntu, wugfintu bli · t!lilJbppwJpli pwpJlbpp up2ngnl[ UJUlJl}l 
opqwlipqli, nppg hbtnn qwliqUlJlnpbu (4-5 wupu) qotpu bu .pbptlnut 
opqwfipqupg, {!UI} npntu ubb UWUJ! I.Jwpp hbm, DJlf! qwnfiouit pmliwqnp: 
fchuuwttnJl Itwpp oqmwqnpouwli hbmuwupmJ pntJUJ! lpumwljljnui t 
tiwPJlllt opqwupqtintti: 

H-lilqlmwi.Jm]llj p(iqflltwtODplibpp 
14 C u 32 P oqliotpJWUp 

mumufiwuppqwb b(i qwppwuwtnwj}lU }lflubi.Jtn}lg}lqlibp}l, PlDJlD!ilnu}l u 
mp)lz UJ.uitnpwuwnqlibp}l :pmliwtlnp wqqbgntpJotlif! I.Jbfu}wu}llibpp tJpw: 

PnG.wgCinq ownwqwwuwG. oqmwqnpl)mul! qyntiJ:wmfimbumpJwfi 
ub~: PDUW!JUIUJ. tiwnwqwjptiw(i llbfiuwpwliwqw(i wqqbgritpjwli uwu}l(i 
niumuuwu]lpntpJmfifibp]lg umwgljwo tp!JJwtfibpJ:l.' h]lun hudill)tuwgwu 
l':iwnwqwJpw-lJbuuwpwuwljw(i mbfulintn<Ww tizwlfbtm u 
<umqwmfimbwnpJmfinu1 libJUlUbJm hwuwp: .OpUJ.bu 6wnwqWJPIUJ. WJU!Jotp 
J!Utnpbt bli I.Jnpwtm-60 u gbq}mtu.-137: Upwup otfihli lt}luwm}Uthuwu 
bpl{wpwmk UJ.WppbpntpJmfi; y-tiwnwqwJpliwu pwpop G.bppwlflwllgiUJ. 
{!Uqnt6wl!mpjot6, np(! 6wnwqWJ:PtlDil OpjbqmG.bppli lP tqWUltiwnnu1 
nWI}Imwqm}ll{ntpJntli; !1-ltq}lqw-ubfuwu}lqwqwu ~wmqotpJmfilibp; opn(ip 
pntn bli mwtltu bplfwpwmt. zwbwqnpbbt mwppbpf! tiwnwqWJPW· 
qb(iuwpwliwqw(i UWppbpntU: lljU WJUlJDlpUbp{! qwpbtlt t obnp pbpbt 
wliopwobzm pwuwqmpJwlip k mbqWilPht ownwqwww-qbuuwpwllwqwu 
uwppbp u}l~Dll{Wj}lfi nbwqlWlp}lg gwliqwgwlr bbnwljnpntpjWU t{pw: Pwg}l 
WJq, ubpi.Jw UUjwmwl{ubp}l hwuwpl{WJlDil b(i oqmt•lqnpbtlht ti}lli~u 10 Ulq 
tubpqpw ' mubgJlil . qbqmpnuubp}l wpwqwgmg}l~ubp, }lfl~UJbu fiwk 

. U}l2Dtl{WJ}lU nbwqlDDpp hbm «ltWUJ\[WO» ownwqwjpUWU wqpjntplibp: 
. q.}lmwljwu ntWltuliwu}lpntpJotlilibp}l, }lfi!UJ.bu Gwu 

qJDUlWtnGmb\mt~jWU qwp}lpflbp}l bwuwp DWDWQWJpW·qbfluwpwG.wl{wO 
mb}uflntnq}lwJp wuUJwpbqmu umbqbl[wb t d}t zwf19 zwpawqwfl L 
umwgpnuwp mbfuliflqw: .. Cwpawqwu y-uwppbpt! «lantnu», <<Umbpbp>, 
«Umbppt}lqwmnp» tiwqu}lzlibp}l unlimwchlwb bu wl[mnubpbliwubp}l l{wu 
W~UlOUJ.PflgbUjlibp}l tJpw: upwlip liwfunpozqwb b(i liwfuwgwupwj}lG 
hwmflltwJ}lli ubplifl, tnpwbwmitltwl[nplibpp, mbfulifll]wqwll u WJ 
trmttODtpwubp}l tiwnwqwJptiwu hwtiwp: Umwg}muwp «q.wuuw-UJntb> 
tiwi{G.flz]l uwJlDbPI! uwfuwlizqwc- bu oqmwqnpbbt ubtbllq}ln( 
wzfu~tnWfipDlU qJOIJlWUlliUlbUWQWfi pntjUbpfl fupoli}lq U llmJ 
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tiumwqwjpUWU bwtiwp; . «q.WUUW-UJ.Wfinpwtiul» uwqlipljl UWPP1! 
oqmwqnpbl[mu t QJDUlwtnGmbuwqwu potJubp}l u · qbfu}wlifluhpp 
tiwnwqwJptiwfi bwuwp. ubtbllg}lnli fiUJwmwqlibplt lt wtilt, qwpqwgtiwfi 
fupwliuwCi bwuwp; umwg}muwp !lmllAw·wMJmliwpbriwlfwll 
«Umbp.Jltltqwmnp» · y-uwppf! oqmwqnpbtlmli · t WIUlJmliwpbpwqwli 
tlwuzmwpflbpnl{ !IPJlW}lotOwijwli pb.}bp]l (qbtn-qntm, ubmwpu, fibnofl u 
wnu), qppwllwUJ.DlpJWii UJDtpbpp u qnpb}lplibp}l, un.wuuniwuuwJ}lQ . 
z]lGl[wb flpbp}l (Gbpwplplglibp, 'llwpbmbplibp k WJtll), r.bJJ.uni}l~gui.JJ16 
tqwmpwumntqlibpfl (l{}lmwt1}16G.bp; bwqwpfmtn}l!{libp, Wltt!lmliJltwti}lqlibp, 
~wqg}lflwflbp, z}l6ntltlibp k wnu) umbp}ll.}lqwgtlwli hwtiwp: un.Ju llwqG.}lzfl 
y-uwpp~· uw6ptwpwG.wqwfl u tiwnwqwjpw;ppupwl(wu 
ntW1tliGwu]lpntpJntlilibp}l bwuwp: 

.fi.wqflwg}mu mbfulipqwli hw2nqntpJWUp oqmwqnpbl[ntu t 
wpmwuUlhuwfiJWU bflqplibpp (~pwliultw, Pmwl.}lw, ll\TU, Uhb 
Pp}lmwfi}lw k wnu) qynLJtWtnlimbuwqwfl wpmw.qpnt})JWU mwppbfl 
lll1II1.DtpJmli6bpntu: 

.fl.uuWwg}mli Um.mwqblibq}l hltliwu . t{pw pntuwq}ltnntpJwfi 
WuUJwpbqotll hW2lUlDlPJWUp tntoqmu bli hwpgbp QJDU\WtnlimbuwlfwG 
pntJubp}l' pwpopwpbpp, fllttiwgl{ntfl wlipwpbflUJWUtn utWJliwliutpfl L. 
wfumwb}lli quwuwlDDtlibpfl uqwmuwup, linp W1pmbp}l umwguwfi 
\{bpwpbpJWL: Ubtbltg]lnlibpubp[!, oqmwqnpbbtnll y-tiwnwqwJptfwfi 
Unt\DWqbQ t!i»bltmJ!, qpbpb bfiqWUJWUl}lq qptiwmbt b(i QWpnl k .Qnpbu}l UDJl 
WlJlUlbpp wObguwli awuqbtnf!: U'wJpgwuwplt mlllppbp . bp\ullibpntU 
wpmwqpntpJntli i.ltnwfi6ll.wb tintmwg}lnli ubtblfg}lw.Jit W1ptnbpflg · 
qpwugqwb L.u 412, np!tg 28-t! gnpb!ifl wpqJntliwtlbm pwpbtwtlt{wo 
UDJllDbpG. bG., gpmwlfWJUtfi 116, liWllwhWu, uUIJlmwqntg]l u r.Jlq]l!i]l pw~p 
tqwpnt!iwqntpJWUp, qWJntU b(i qbmuwuwbliwu, wumpwgnqjl. qnpz L 
9J1IlntliWJ}lfi Owflq}l UqWtnUWUp, Otlib(i pwp6p bwgwqnpbwqwfi _ u . WJl 
npwqflbp: q.JDlllWUlli'tDbUWl{WU lfnttlDDtpwlibp}l Ub~ qwpt.npWQiltjfi 
unpmbp}l tiwuf! qwqunui t SO%, upwflg 93% nWJlllwg}lwJ}l till2D9fltl 
umwgtlwb wnmwG.mG.bpu bG..fmlt 7%'ppu}nuqwli tlntm.:Uqblibq}l uJ12ngn~: · 

fi.ntUWUUlU:rmtti UUlWgqwb b(i })WiiqwpcJbp zwbwqbtn 
ruumwumlibp · bliql{wgnpbu]l, ntnn}l, bq}lUJtnwgopbli}l, untUIJlfl~. tnpnt, 
pwupwqium, tlWil.whwu mnliwmfl, qwpmn~}ltll, gpmwl(wpuu }ulidnphwu, 
pwl.}l u WJtli : . 

UUU-ntu libJUllltlbt t hJlqwliipupJntG.G.bp}i G.qwmuwup qJnlwgqmu 
wpwfu}lu}l unpm, tlWUJnliflwpnu· tlWilwhwu UDJWJ}l unpm k pwp6pwpbpp 
pplio}l unpm, UpqbG.m}lliwJmti' funzopwlljtnnlll . qhr}4Jl unpUl. 
~(iql{wuunufioui u Cl[bq}twJntti' gnpbll}l unpm, DJln UJW}lDt!iwl.Jmu t 
llUlJllOb!lCi}l pw,lOJl tnnl{nu: 
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. i1-wllluninumugJlwJp oqumpJWUp hfituptu~npntpjmfi t umhq011ht 
UUIWUW[. ztipwUp llfUllJ Unp lDWjlW\DOUllll{, lljl(! tnWl}lU t UhtnWpUlll01UI.Jl 
vwpd(l wpmwrwwfip : • 

fl.wqjlwgpwJJ:t u niui}lwLtwu ummw~hfiuhpp 4n:lp}tuwgl{wa 
wqqhgmpJ~Up umwgl{wcr hfi pwpop wl{mjll{mpJmfi ntuhgillj 
vnppnuwuti41:ip U!hli}tgfli.Jlufl, umphtqmnupgflGp, wmnhnupgjlup, 
tp[tp~m~flgpfip u w~nuflgflfilt wpmwrw}lL. fih[I: Uw huwrw~n!lilt}}Jmu t unlht 
~wqtlwyhpll!lit hwqwp}lnmtl4£ihp]l lliflil.Jntfiwpbpw4wu wpmwll[UlLpJntU L. 
ti!uufig oqmwqnp~w~ tWJU uwm1htlmtpJmii: liJU qpwLtwti tPnpd(! 
:~wpwin!ht t u WJL uwh_[Itwpwfiwl.jwu wflll:'mfiwptpntp}wii !'i.Jntf]hpp ttruu· 
'"'w[tdp~~l{mp~ l{}lmwuflfiGhp}l, ~hpuhlimtihpQ L. opqwfiwij_wli J=Jpmiihpj1 
umwgtlwu hwU:wp: 

. !lnwl{tt . ntmwt!pppntpJmti tu Ghf.14wJwgumu uwti1ttlihpil 
411

pnl ~ufitnntpJw_u tli~tJmtumpJmfiGhpf! u Gpwug pnqutp W[ItnWPJlhtm 
~Uf!ntUW4ntJ=JJnLU£! jmtiwgfiml awnwqwnniwu wqqtgmpJwfi ut 11pn: U

1
u 

4illl/UlJunt~Jntlllihpf! 4wpn.q hu JllfitL 4wJmli u awnwtiqnphfi wtipwfi~· · 
liJuuijlup wl{}lpnqhli~ ummwfimuhpJ! oqmwqnpcrt{mu tu t{wl{gfll.iwut 11 ~ 
ll.jWmpwumuwfi hwuwp: ta qhtq pw4mhppwfihplt tUtp.nll_hfimmpJwfi 
l!mtltntumpJmfilihpf! u !ipwfig pmfiwqnJwgtitufi J!UI}Iltfiw4msJmlin liWJliUl 
hfi mhrl}l ntfihfiwt pw4mhp}lwfihpp WJfitqflup awnwqw1pu~fi ~u~uwu, hpp wumwgpwfihp ibli wnw2wfimu: • 

Ilpnz qnqwfibp}l JlUUWntU Up2nt4WJpfi OWnwqwjpnuiUhpJ! ntfibfi 
fupwufli wqqbgmpJntli, npJ! hwJmliwphpl{mu t pntnp 4hfiuwpwfiw4tuG 
opJh4Uifib[Ip Linm, ul{uwo upwp2fl21ihpflg u tl_tp2wg(lwa pwp6pwijwpq 
~mJuhpnl{ L 4hfiqwliflfihpnl{: U .lT. 4mqjlfiP. (1981) hwtiwprnu t, np 

wnwqwjpliwu Jupwlif12 wqqhgntpjwli · lliWJUwfiubp.nui 
4hliuwpwqwfip(ihpf! tflumu hfi wnw2wmwp hwliw4wpq, nuttqwgtlmu bfi 
flpbug puwqwu :PmG4g}lwubpJ! PS1P2fibp}l qblinU:ntu bJtwO }lfi!pnptiwg}lwJ[l 
ppwguwu ti}l2ngntl_: tiwnwqwJpliwu pwpcip qnqwfibp}l l}bUJl2mu qhuntifl 
nwJillwgjmfi PWJJlWJntufi t hw(i.q}luwwnu wnw9wmwp uuu

1
gtu 

~~:Lwu~ntu - ppnununuwJ}lfi }umnnpnuilibp, linttnwg~wfibp u P2}1
2
utpg 

. h ), tP PJl .qnqwfibp}l qbuwntu· qblibp}I pwqwfipw4wpqwl{npuwu 
( Ufllhu~w, linpliwJmli qblinumu l.llWpntfiw4tl.lli1 [lu:pnpuwgftwJt

1 
.twqnpquwa nuttqwgmu (hhUiuwfipmu-qwpqwguwa wpwqwgmu ut4Jwt 
opqwfi}lqujlfi pfin~z hwUI4m~JntfiGhpp wnwtJ.bt UI!tl{ qpuLnpmu): ' 

fiwmuqwJpuwfi tupwlifli t~h4Uif! l_WJilnpbli oqmwqnpol{mu t 
pmuwpnumtpJmfimu· qd\twp GJ.bgl{nq uhplihpfl -pmuwnm~Jwfi 4wu gwo

11 O"tntfiw4ntpJwfi pwpcipwgliwu hwuwp; pwg i.t 4tw4 qhUifimu .n. ·• . 
l:!DljUbph q• .~ r. Wuug'tn11 
; t• • !.Upqwguwu wpwqwgtiwfi t. QJDUlWtnlimbuw4wU 
4Dtttnntpwfibp}l phpJ?wml{mpJwfi pwp6pwguwt1 · hwu . 
:UWf11lllWpmcrntpJntlimu L lll~wpmOmpJmti~ui 4wtnwp~~ 
. .,, 
•"-4 

\llWtn~wuinuwli la. U!WUI\jwumwz}llj_bp{! hhUiwqw qwpqwgli!..Uti LwL!wgtiu:i, 
hwtiwp: 

Pnfiwgfillil O:tanwqwJpU:wfi Jupwfi}l~ wq~tigntpJntUJ! oqmwqnpimu.l 
ta qhrjlllJ!DtJuhpfl pwqliwguwfi, wO:p · wpwqwguwa t.. pwfi!Jwputv 
qtilwliJnt~p (wi_i,lwtntulfihpp L wnfi.) umwgtiwu WPil.JntU.wqbmmpJwG 
pwpopwgtiw!i hwtiwp: 

fl.uul}lntupwfin~UI! mumtifiwupJUILU hfi tnwtiwpwpmOmpJmUmu, 
}unqwpmc}mpjntlinui, qwqwfiwpm()mpJntfimu L. pn2_fiwpmbmpJmfimli: 
Uw4w.Jfi wnwtl_ht IWJU munuHlwuppntpjntlifibp bfi qwtnwiltJ.bl 
:pn~fiwpnurmpJmumu: U.C)..llb.tnl{p, 4..'-llllwlm (1983p.) L. mppzuhiiP qmt1 
hfi, np ol{hpp. 6wnwqwjpWj}lU lizwqntti)! }lfi4mpwg}lWJP9 WDW9 i.. 
}lUlJmpwgpwJp 1 0-Jlil OJlJ! Sf!- l}llQWJntt mfi}l tupwfifli wqqbgmpJmG, 
fi4wmqht t }lfiqmpwq}lwJp r:twulj_bmfl lJ..nO:wmntu lib4 opm~. timhpp I}Iltpu 
qwtnt w\{btwgmu· 7%, ambp}l hbmuWl]lifiu.:Jpfi wo:}l u qwpqwguwu 
wpwqwgnu)' 9%: fitnbp}l 6wnwqWJJmUlJ! Ublj_opjW, tiDO!lJW i.. 
mwuubp4mop.Jw hwuw4mu 20 u 100 0. qnqwfihpn\l, 5 fi.ipnll! I}IlQILJJl 
oqfintpJWUJ!, 30 op wfig O:tnhpp qwfiql{wb"{! }1 hwlihliwm umntq)l2_pu 
libOwlimu t hwliwll.lwmwuJuwlinpb(i 12 L. 8%; fipwup wl{btll wljm}lq b.li 
gmgwpbpntu }:utipw4wJ}lU u wG.hwtnwl.jwfi nb~tbJ?Ufibfll!, wl{blfl tW\{ bii 
muimu 4hp{!, pwfi umntq}l2_1ibp)!: tiwnwqwJpDLU£! tupwlifl1 wqqbgmpJmii 
mu}l !iwu c:\l{Wtnnt hwl{bp}l ttpw: 50. I}IlQWJD\{ 6wnwqwjplj_w0 hwl{hp}I Untn 
oqwml{ntpjntiip pwpc:\pwunu1 t lifl2flfi hwzqnl{ 18%: UwqwJfi pwpop 
n~wtntl_mpjntfi mfihgWl bwtj_bp}l linm 6wnwqwJpmup dl{wm4ntpJwG 
tfunpn}untpJntG!ibp qpbpb ifl WllW2wgptr 

Uuunnw4 gbJ}}l upopJw qn2}llibp}lli bfipwplfbtnl!. y-6wnwqwJ~ilwii 
10-25 n. IlllQwfibpnl{ lipwug Un.m wnw2wgpbg wnp · }:upwwnu tuwfipt; 
wnw2}lfi 3 wdunur 10-15%, }lu4 6 wuuwljwfi hwuwljmu iipwfig ~tfu}wfi), 
qwUql{w~ ~ tiwpufip u}l2}lfi bpl{wJunpJmUJ! qbpwqwtigmu q, 
Utnntqjl~fihp}l(i 6-8%: fl.lllJllm.JupwlintU{! uu~ hwti}l u ljbuuwp}ltilJw4wii 
gntgwfiP.2iibp}l4f1w pwgwuwqw(i wqqbgntpJmli ill PWlbt.: . 

4wti m4Jwtlifibp, np 10-30 fl. qnqwj}l 6wnwqwJpnnll! pwpOilW{!Iintt> 
, 2PWJ?}lufibp}l lJbfiuw\JwJDLUntpjntU{! L. wO:}l mdqumpJntflp, tW~UJgfinui : 
J.np~tllhfi!I npwl~}: ta :}bill WJU t!}>b4tnl! nuttut wptnwhWJtn~wa t wpntfibJlli 
tinm: 

J~wgjmli tuump) uwuptwqhpbnu.ip mu)l uba uzwuwqntpjntli 
puz4w4wti u wfiwufiwpmd'wqmfi wjli £iJmpllllbfi}l u l.llWlDJl~umm qCibfl ii 
hwuwp, npniip ~b(i qptiwllnul S!UJlUWJ}lU 4wd ppu}lwqw(i uzw4uwu: _ qWt\ 

UJJu UIWJliwufihpmu 4npgumu bfi }lpbGg ~tfiqgpnliwJ hwm\jmpJmlillbpp: 
i kuqjlwgjm!i dw!iptwqbp~lli"G nptqbu WJUliDLUWphpntpjWU UI]Ul9bU 
OQUIW'!fi[l~ntU t UJ.CWI!bt pwfi 20 tDWll)l: 

,., .: 



Umt.'f>wGlJ.twlitnlGhpJl ll bw~wpfmmp~Ghpp LWJfi oqmwqnpbnui(! 
pctzl{m~Jwu h wfiwuGwpmdntpjwG Ub'i bwuuul{ hbmwpp~pntpjntu 
WDW2WQpbg !ipw(ig tiwGptwqbp()ntpJWii l. Uwliptwqbpcniw(i biJ.wliwi{Gbpp 
fil{wtnliwtip : Umt~GptwtilulGhJll! ntlih(iwtnlf pwpdp 
nwl'lfuulllliwqplUlwqwlimpjntU wnwl.ig · q<fllwpmpJWU hGpwpl{t{mti h(i 
nw'1Pwg!mli lituGptwqbpd'Uw(i: liJu qbiJ.wtip2ngGhpQ 2,5 l!nUlJl u pwpdp 
qnqwubpp qhUJPntU ~b(i hGpwp~l{mu 02 up tlm\fmtuntpjwG; UpWJG 25 trnwq 
qnqwJp qhuwmu Gl{wml{bt tpfi 2G2PG ~pq}ll{w-ppupwiJwfi 
quutm}umpJmlifibp: ::)np tUuSwl{mu qmfil{nq h.wl{wp}mmpljfibp(! 
tfiswp1Jll.htn4 nwqftwgpnG · uwliptwqhpWwfi, GmJUUJ.bU UJ.WhUJwlinui bG 

. \lphlig ·pntnP ptpwUILmpq u h1nifiwqwli · ~pq}\qw-ppupwqwu 
hwutl{nt p jnt!iGbp(!: 

~nptinliGbpJ.l, ~bptihGmGhpll h \ijlmwti!lGfihpJ:t nwql1wg[mU. 
uwuptwqbpOnuit! gmJg uttlhg, np bnpunGGhp[! (ljnpmpqnG. UUltiJlGpqntnli, 
uumqbumbpnu, U4~ u mp) tUunwupGGhppg wtlhtlt nwil!mrlltli~ryimfiwq bfi: 
l>bpub(imfibppg wnwttht nwqlulq}lUwJllUl~liwl{ bli uummhntltmlt4 
)hpublimlibp(! (pppllJupfi, utbutupfi, plit{bpmwqw h wnG): Unwtfht 
nwqlmqqwJmG bG B fuuplt l{llmwlipGiibpQ; 0,5-2,5 lfnwq qnqwGhp'f! 
l}ultumli bfi UJ.WUlpwummtW qntJGf! L. gw(}pwgGmti Gpw l{hliuwpwGwljwu 
wl{ltlp!lmpJoWf!: Uwl{wJG . UJ.ntluUnnwtipGwJpG UJ.wmpwumml{Ghpflg 
(.tmtltwppm h fipl{runp(i.wppm, ppwupfi, nppn~twt!Jlu, l{wtQ.tumi 
UJwliminnbfium) utupptlwO hwphpp 6wmuqwJpnulf!, 2 lfnwq qnqwfibJlp 
uwhuwUfibpnui, UIWhutwfinui t fipwfig hwmqinpJntGGhpf! la wljmJ:ulntPJDlUl! 
4 mw11\{w f!Upwgpnui UbUJW\@2\lpumpJWU \\I.WJUWiifibpmu: 

f'\nGwgfinq 6wnwqwnmuin oqmwqnpch{nui t ul{qpmfipnpbfi finp 
~wqpmtwl{gpliwuhplt, nwqlmhwqwOtJ.fiuhpp umwguwa hwliw[l, pG~uthu 
uwh UJ.WUlpwump l{wltg}Wwfibpft, pwljmbpltwt hwl{woflGiihpp h 
ufifiqwpwp tip2wtfwJpbpp ownwqWJPWJpfi uwfiptwqbpbli1-11G hwuwJl·. 

Ubo qmp& t qnunwltl.fht bwJtnlip ®f10tufibp}l wGwlJmltl.fwguwG 
t{hpwpb(lJWL fipwlig n~G~wgfinq 6wnWQWJpUwG _ JlDq~Gbpp uwuflfi: 
UJUU!.bu, qpflUJlt · L. Ulwpnmltm}l qhu nw~t{wl{gpGw llJWmpwumbtm 
hwdwp pwt{wl{wfi t I trnwq qnqwli; fiw tqwhutwfimu t utwmpwu1DDtlijl 
hWitll,lbJtfiwjpli bwtnltmpjmG(ibpf! u UlWLltU t tltwpdbp wfiwl{tnpt{wg~w(i 
t~l44m (IOUtuwfiJwU, 4wmzwliul{ll, 1974): 

~hnwGitwpwJitli qwp&wtl l{bfiqwGp nwqtmt{w~gpfiwGbpp 
oqmwqnpouwfi tlmP61! bbt~Jtlipnqlibpp qhti' hnppbpp t. qwnGbp}l 
~umupq~gnn1n GbUwUUllllibpp qhu, qwpw\fhtnl\ upwlig nhUtnqbfijwG l{wti 
y-ownwqwjpl1hf104 pnqwgpwb J!ppmpubpnt{: Cl2fuwplihpll u tmppbp}ll!Jlw 
qwmwpt{wb qinp&bpmu Dictiocaulus, Haemonchus t. Trichostronqulus 
~ppntpGhpf! mtlht hG zwtn twtl uulJwttihp: 'wpwt{utwl{llwJmu, 
CnmtwfiqflWJDlU, Ut{umpw!J.l.WJDlU u WJl hp4Jllibpmu oqmwqnpbllnuJ b(i 
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t{wljgltfiw(il:ip, npnup utWmpwumqwO bG Difilarie h D. Viviparus (tinguhar. . 
1962, 1964). Sungamus tracl:tea (Varga. 1968), Ankylostoma caninum ( Mill::r. 
1968) pppntpGbppg: 

Uztuwmwfipfihp bu mwpl.{nul qrnutwmfimbuwl{wCi llbliqwfi}lfihi1~ 
uummnqnwqwfi bp\fwliqmpJntfifibp}l qbu nUlJllm\fwqgpGw~hpp umbJ}truwu 
bwuwp: 

1..{.bp2J:lfi mwpflubpp nmmlifiwup(UltpJntfiGbp(! QD1!9 un{bgf!fi 
pnfiwQGiliJ. 6wnwqwjpliw(i oqmwqnpmiwli mumbuw4wi.i 
UUJWUlwltwhwplitupmpJnUi[! l{bGqwfiw4wfi ~qnui mfibgnr. . 
wfipwphhw2Illl. 4wpui4.P~ hlt4Wfii'}Dtpjmlit:ibpp wnnumt{. hmupp' P!Ul~ · 
unppbqbU}l, qwztUr i... WJl UJUlflWURP l.{wpw4wqbpl1Uwli hwtiwp: . 

l.fzwql.{wO hfi nbdJ:tlilibp uttpllpwfutnntt, u'lumtptmqn~ . qpzwm}lluL.pt• 
chiiumwtuum\\. qwpllll\ml tlwpwqltwll hmuvp DWI\pwgp.nli 

. 4W[lWI{wqbpouwfi hwuwp: PJUllt, 'l{wzl{JI L. Un[lptaqbup hDuip!J, uwqb[lt~ .. 
pupnqj1, qt!itnm[llt nWI}llwgpnu ~wpw\lwqli[10\iwu hwl1wp n[lDzqwO \ill -, . 
uuipph[lp tqwpwuhm[luhp,f! : 

linnrt2WUJ.WhntpJwG hwuwztuwphwJpfi llwqliwqhp\J.IDlPJntup u 

lJU\{-p ulili.qft L. 'l.JDUlWUlumhumpJwfi bwpgbpml qpWfll.fllll hwficlGw}unuip[l 
hwttwumpJmfi bG mt.lht tmGwguiU\ 6wnwqwJpU.wu oqunuqnpbliwu{! 
utiliqwuphN~fibpp uuiuptwqbpchiwu 1.a 6wnwqwJpWJflG lJ.4whwcm,wguwu 
bwuwp, Jlll~tqbu . fiwh tiwl{wpmJbGb[Ulq {mptatutaub\nq t. WJtli) 
wfumwhwptlwO tiubrt]lpp "wpwl{wqhpc)'dwfi bwuwp: 

"VbpqWJDlUU WDW2W[lli"D1U t }lllfiwgfillJl O'wowqwjpDlU~ 
oqmwqnpbllt uup, · l{}luw~wpppl{wmubpp t. funhwpw(lwl{wu 
Wpi.OWllJ.lDlpjw(i' &ljubqhlilt I: bmlfl WJL liphttpfibp)t UJWhllJWUUWU bwuwp; 
qwplhufi t. wdmufi wlijluubpJ:tu qwpum~ttLh, unfup t. U!Jl. 
wpuwmwUJ.IllDtqlibpp. llJWhutwfiliwfi bwuwp; wpwq qt~wgnJ1 
hwmwtq\DllutUbpp L. upqhpp, tipqwjpll b]Dlpb[ltl {UmwOnGbp~ 
UJ.WhUJwGuwu hwuwp, hwUWUJll,!mwutuwfi lftntuuuyulwfi dwul{bmfibplJfi 
mwfilitm bwugfit&tm wpmWl\IUUl}lg -+ UutWIUlflllO L. WJtli: lTphJ112fiDpp 
tizwl{tiwfi la U!.Whlllwuuwli nwqltwgpnG IDhfuGntnqpwfi h~uauuuulwb t 
'uwGptGbpp p~quwgu~G L. mwpwl1Uwu 1}\WlWpbgd...,u \fwd nWJtltwglmG 
uwuptwqhpchiw(i t{pw: . 

'khfwppG L. u~ pw\\wpwp \ntb\twb uUmPtbufibp)lg t 
wfiwufiWUl\Ubwqwfi qolibpp qnliwiJ.Pil, WI\J!Wtlw\pw~fib[lll 
qfiwuwqb[lbnlli(!: ltwtnwpl{wc) ntunttiuwullpntp]DtfifihpQ hWU\JlUli.DU\ tlU " -
ownwqwJpUb[lJt t. wpwqwg[lwb ttbltmpnlifibplt oqwnpJwli~ 
tlwpwl{wqb[lc}tiwfi uhpDl\!ibpp htmwGqwpWJUDlpjntfit.!: U\l,bJ.ll t~bl{m}l\f t t. 
zwhw\fhUl ]lnfiwgfiiUl 6wnwqWJI~UWfi U ~pqpiJwl{wfi (2bpWllpjntti, 61i2Dlll l 
lt~ll ppupwllwli qnpm.Gfibp}lllndppGwgl{wb wqqbgntpJmun, vwfilt np WJU 
qbUUtmli hfiwpwtlnp t qqwl}ulilbG ll~bgGbt \l,wpwqwClbpbUwfi qnqtWi 

ll.S 



'+tmtu 8. Ul.JlilfuUPOJ-.ctU4Uv OP3b4Svt;Pt• 
n.ui).~O~U<I>U'4U.v bt..I:. fi..ULl-P.OJlP.lJP.U4liv 

<I>OPQUJl"V l.Jfi.NG-5Ul.J ~UliOrtl11'-ftT30f'l.r 

UumUWJpfi tu[Ul)DLfiwpt[lDl~JWU qwpqwguwu!! la J;t_qmijlqw4wii 
·.n!hnhWllpJmfunti wumllwJfl!l t!lhpq_tlwJJ:lttuJfi oqmwqnpMwu~ qmqpi.ip.tuq 
i.!Ulb.n"tJ.tg):lu Zll2ill4.W utJ-2WtJ.WJJl!l wphuumwqUlU Ot!.!rUmfim4tPf\Utfu1ti 
qhrl_umml{htm 1.4m:11:iug)1wt UUl.PJntplihp, hunnltwUihu WJil nwf!jmw4llli•u 
pwtftnlifitp.)1 u{l?ngml. nrmliu tumu£wlimu t.ii ~htlwlizwqtL1 w~'111UwJjn:. 
~hnuwr.4nti3Jmliutpnlli, wumuwJpl! tth\tlllpw4wJwtiutpmu (llt4t t. 
-.u,LimlllJ 4wmwtntrul ttpwputppg . U111 4uiujW4gm~Jwllp tnw{l~nu1 t,li 
hWUWutWUlWU[UWU Up~mqwnmulibJl. Hil.'ltig~g Ut.lm WpU1W9flU Ujl9W4W.!Ilj! 
nU1Illmwltmjnl_m(3JWii piiw4w!i ~nlijl i.nuruw~whUJwtintp!mliii r:, - n11l1 
'J~umiHiwmll4n!lhG qwmwpttmu t nw'llm~W\llW4Wti l.t niUI\!' .. "1~flt!P.tu4lu,i 
;~uqi111nt}JjWUp : 

U!lwuliwpmdw4Wti opJh4mfihpnui (qbp, ~flWUpwpuhp, dm4, utou . 
qwp, 6m la WJtll} WJIJ wztuwmwlip[! 4wmwpnui t wliwuliwpnu.huqwu 
nWJl.tmtnqllwltwfi OwnwJmpJntU[!: 

fi..wqlm~wtttwlf.wu t. nwl\lUJptni{lwqwu ifmpowpufimpJWU 
iulif\llpuhpu hu · 

I. pliwqwu L. wphtiumwl!wu nwqiullimlupqfihpnlj 
utWJtlwliwllnpllwO wpmw;2llli lill£w4.wJptl 6wnwqwJrWJpti 
ppwqpnlpJWU hul{IUJ.DLpJDtUI!; 

2. 6wnwqwJpWJflu -l>nfill tiwqW[lJlWlt}l nr..nzmuf! mwppi:ir: 
mhrl_wl{wJil~pntti, 2P9Wiifibpmu la ti11wfig wqllbgmpJWU 
lqWpqwpwfimti{_l qbfiuwpwfiwqwfi opJtl{mfitp{l' m ;Jtmgh.finqll 
lijlw; 

3. ufiliqwJpfi la mhtulipqwqwu filqWUlWqlitr..n~ nwf\llllfimtutulfibp}t 
w!lpmnwmpbtt't tummpJmfi mfibgnq wliwufiunipllppfillplt 
oqmwqnpouwu llmwtiq_h liwfuwqqnlzwgmlif!: 

Uliwufiwpmdwl{wli opJblJUllihpmu nWJ'llmw4mjlllmpJwfi 
hulJIUJ.Dl}JjntUl! fibp.wnmti t' fiumz.libpp [!Ulnpnllil! la !lwtuWlqWlJlpWUlJlDlU!! 
nwqtm~wl{lwqwQ la nWJllmptuitiwqwfi wilwlllq}l llwuwp: f"\u 2~tu 
unllnpwqwfi lqWJUWfilihpnlU, WlUUibU tt l@wp.WJ!lfi {lpWilJUll}JJWU qtluwmu 
l.iumzlihillJ (!fimpnlpJwli hwuwp liz.wliw44,nui bfi llb!lwhu41Wltwfi lthmilp 
',lllfimbwupjDlU, -l>hllUW, qwzmtp la WJlU), wnwllhLlJlJ:lll p!lmpWqpn!1lD1.lJWl 
.! ll2Wfi[!, nplqhuqp llhpgpwo fiwnz.lib{ll! l}llibu wnwll_hl. mpuwlt 
lth.Ul~q~lDl{IUJ. opJh.qmp hwuwp (Wll..!!): ~wpwJtlli flpwqpmpJwli 
UIWJiiwlifihpmu qJmqwmfimhuwqwfi hwfiqwllwJphp(! qbqUUlmllmti bli 
U!l~mltwJ~fi mpnMwU «pwpli>> lijntplllUll{: Ullnwli wupuubpptl 
jDlpWIJIUU2.JDl}l llbpwhuluwqwfi l{bmtJ.g WU}lU(! 2-3 w(iqwu \{b{l9UmU llfi 
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lltUnumwuflpuwCi uiliuzfl I vdntzCibpfl qwuql{wO'{! 

opJbqmn (!UmpnrpJWU 1 1}- qnuiwpwJJdi nwqtmp)lllflwqwll 

thuuqbml! I wqmtntmpJWU wliwtltqfl hwllwp- i 
npnzuwfi ! 

i hwuwp 
4wuw~}unm i q_WTUllll, 

i w n-di.wuwn 50 -IOOq 

20-3 

; Upuwmw~wtw- i Uzntli 

; U}lu 

I eum pbpuwu 30 _ 40q 
1 ttwuqtmp . t 

i Q.wpmu, . j 5 _ IOq 
! W]DlU ! · 

·. Qmp 1!. q_wpntii, J 0,5t 
, ! W]Dlli ! 

i 4- 51jq 

I 1 - 21jq 

1 2- 3IJq 

1 o,sljq 

1 s 6t 

110 121 

fi . u\iD libpfl nfimpnnln . Ull-tll-68-0l - uwqlipl}l uwppfl 
uwfupw tz h b }1, dup, uubq}lp)l, ljwp}l, <.\1.11t L 

iilt2ngmt qwmwpnui bu. II P )lp bqp. nwfi~j~wpbqbfiflt'.liJiiwqntJmbp)ll 
hwliwUJwwwujuwfinpbll bnJtll, 2~ 't? w . ~wb mll.Jwtfibp(! qpwlignui b( 
lllJtl.i qwuuw - !}>nufl · ~wljmui: ..n g 
11lllli4gwljwfi ltuil{bpwqpnui: 

' 28 

Cfimpwb fillmzubpf! mtutwatnpntll bfi wnwudftli mwpwubpnu.i 
(wu.wtuw, uuwumuwuwJftg, UJn[)l.tpfltbfi)lg, pqp)lg): Upwq \ftl WQIUf 
fiwuzlibpf! (ll)lu, dmlt) lJnuubpatwglimu bfi 5-JO% ~npuw[)lfip tnt<rntJpntf: 
"VUntzubpf! hwuwpwlJwtmll bli, gntgwqwt.{npntll k lJgnui twpnpwLDDpfllll 
nutwpljl!Illl Dlll.blJgwqp)lli : Climpwb fiwuzubp)l athpwpbpJwt lJwqunui bu 
i.{wl.jbpwqftp. npmu lizntu bfi ' ntf t l!bpgpbt liwnzn (h)luliwplJ, u.wzLDDu. 
wqqwlintfi); mhqn k wuuw:rltl{t!; upbpp)1 wliqwlintll{!; liumz)l nutwpqtiwti 
tnrum; muntllliwu)lpliwli litllwmwlJn: ~qbpwqppf! uLDDpwqpnui i:i;.i 
!iwuzlibpp (!li~f1Illlt! k mfimbuntpJwli qbqwl{wJlt!: ~~~bpwqpft up opflfimi;[l 
~IU}tinui hfi mumbumpJnttinui: 

LwpnpwLDDpflw ptipwc) filimzlibpft ~lirtntfinui~ ;,. tizw4nnin 
· ·· 4u.unwpnui bCi hwmm4 uhliJwlJmu, DflP. uwppwttnpl{w() t · wpmw()ann u 

~npwgullll tqwhwpwfillhpnat, l.intl>btw J)lfi 4wnwpwii£ibtml(, t4wgwpwiiwJ, 
'nw!lwGbp)l, wuwtihiJbti!l, hwplJ bJtwb qbuwntu, t. Gumztibpp tl(w6wtm 
ilWtiwp: ' 

L.tint~!ibp)1 liwfuwu.wmpwum&lit! wiiw[)lqjl hwuwp lJwmw!lqmu t 
hwllw4WJfi hpwhwfiqp: UlJqpntli liwuzCibp[! blipwpqnui uti 
nuuym!w$wqwu hbmwqntnntpJwu Ia npnznnf bu 11pwlig qmuwpwJftfi P­
wlJm)ll{mpJDt!i[!, Dpf! wpmwgntnul t huqqnq wfiwufiwpnuh.uq:.U(i OJ!Jliqm(l 
wli~qwpwp ni.UIJ)lnwqm)lqntpJntfil! (l&fJ114q, ~pit): . 

l&lfpbpntu L. WJL opJhl{lllubpntu br}wb alW})1nG.ntlJ!lullibpp 
)lqnmnu.wJ)lG lJwqliJ:! npnzbtnt hwuwp qwmwpnui hu nWJY!npJtuflw4wli 
wGw[)lq, npf! libpwmuu t hbmkJWt qnpbnqntpJntGGbPf! ' 

· l. DI.UIJ)ln)lqnUlOUJjl WU1'WU10tU; 
2.· WJJ} )lqDUlDUJjl UWJ;lJlDtU~ 
3. DI.UIJ)lnp)ll$ftwqwli UWJlJlDlPJUdi UlDDlqDtU; 
4. nlWJlmwlJmpqntpJwG !Wtjl.nui: 

. · UJu PDtnp qnpbnJ}ntpjnliHibp)lg wnwtfbt Wzluwmwlllwp bG wnw~)lli 
bpl{mut!: .O.wqjutp)lllpwqwfi wGwJllqp wdhpwdbtumtpjntlil! l{WJWfinui t 
lipwfimu, np aw pntn t mw[)lu npnzbt nlWlJln)lqnlDiltlllibpp lJwqd[!, pwuft np 
OWl})1nfintlJLflrltibpp nwqimpmliwqw!impJntfil! mwppbp t: Upmwp)1fi 
ll)l?ful{wJp)l opJblJmlibtmui fipwlig uwbllwliwJ)1.1 pntJtWmpblJl }uLDDtpjntti{! 
uhl{I! dJruup ~wmuwup lllwppbpl{ntll t 100-1000 wGqwu lA wl{h[)lG: 

· · Ufiwulhupnuhuqwfi - "Wllltntnqpw4wu U{Ilwl{mflitwJntu wnw9pli 
hbpp~fi ni.UIJ)lnp)lll)lwqw6 wliw[)lqp bG bGpwp4nui nlWlftnw4mfl4 
mpn:bllwfi qtluwl(np liJmpbpn· umpnligfuuu- 90, gbqpmu-.137, 4wu.wp-2IO lt 
hWUlOtlf qbu.pbpntll' Jrll}-131 , umpnligjlnui-89, ~lllflluuli-91, pwpfuuU-140 fA gbpflntu -l4t, -144: 

UliwuliwlJbpbpfl Dwqjlnwqm)1q IJbrtUUllllt{wcnn,Jwli WUUlll6w6ft t.. 
wuwuliwllpbpplibp(l Dlilr})1nlintlJtlul6bpp tuuuupJtuli qUWiuuumuin pfumu t 
tiw[lllllt uJi(iqp hwliwp Gwfuwmbul{wc) QwqfmWu.lnJulllbpJa uwJuiw6wJft(i 
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pntJtWmpbl}l tqWpntfiWI,intpjntli}:lg : liJq qWtqWqgntpJWUp uzwqt.J.wa bfi U}:l 

2wpp nwqJ:lnwqmJ:lt.J. }:lqnumtqlihp}:l qm}uwfiguwfi qnpOutlJ.}:lgfihp' lmJtllg~ 
pntjUbp, pntJUb.p}:lg~qbfiqWfint opqwupqu, qbfiqwfintg ~ UWpqntu: liJq 
qnpb'witJ:lgfibp[! huwpwt.J.npntpjn~~ hfi mwtJ:lu pwt.J.wqwfi}:lfi ozqp}:lm 
4wli}uwqntzwlJ.ht nwqpnfimtulnl£ihp}:l ummp[! uwpqm opqwfiltqu: 

Upmuiqwpq ltpwtlJ:l6wqfihpJ:l ' tqWJUwfiuhpmu wfiwufiwpmdw4wfi 
hu411IlntPJWfi - opJbqmuhplt 1 wliwufiwpmdw-uwultmwp.wqwfi h 
nwq}mtnqllwqwfi t.J.bpwhul,inqmpjntfi[! lltnp t phpmu qwphnpwqntJfi 
UzwfiwqmpJinu: UUhpwdhzmntpJmfi t umhllmtmu wpmwpltfi tilt2wt.J.wJplt 
opJhlJ.muhplt, qb.php}:l, 2Plt nUllllmw4mJ:lq 4hllummt.J.wantpJWii 
qnpbulqpwqw(i q(iwhwumtU:[!' fipwfig hb.mwqw oqmwqnpWwU 
hfiwpwqnpntpJWCi t.J.hpwphpJWt: ~b. 4hp}:l, 2PP . qb.JtummqwompJntU[! 
nwq}:lnwqm}:lt.J. Cijntphpnt.J. w qhpwqwUgnui pntJtwmphtJ:l unpuhp}:lfi, wtqw 
fipwfig oqmwqnpantti[! qhuqwfi!ifihp}:l hwuwp pntJtwmphl}l t: U)mu 
qtn.qptpmu qhp[! wqm}:lqwqp.qmu hfi qwu . pnqumu hpqwp . dwuwfiwqnt.J. 
pfipfiwwttmJ:lt.J.wqp.quwu, np[! qwmwpt.J.mu t nWil]mwqmpq mpnhuwfi 
htmhwupnt.J.: 

Uqm}:lt.J.wqp.qntti[! qwmwpnu~ b.fi hwuwowJfi qhpp mhuw4f.. 
(hwmpqwt.J.np qhp, Juntn, hwuwqgt.J.wa qhp), tqwhhtm &up u 
4lwpb.pwqnpuwfi, nwq}:lnwl(m}:lt.J. l(tilummqwantpJwfi pfimJpJ:l h 
wumpowG.}:l: ·u-w qwJlDil t qwmwp\lht wwpphp hlltuG.wquhpnq' 
hwmpqwt.J.np l(hp}:l wpmwp}:lfi zb.pmp htmwguwfi up2ngnq, l(hllmnmqwa 
mwpwfi qm}uht uwpmpnt.J. u wnu: . 

lTzwql.{wo hfi i1J:lUJ:lwl(wfi u wqpnmh}uupqwqw(i uhpnqfihp, npnfig 
lilt2ngnq uwhUwfiwtP-wlJ.qntu t umpnfig}uuu-90 . uhppwtllwfigmll[! hnJtllg 
pmjuhpp ut2: J!}:lu}lwqwfi hllwfiwq[! h}:lufit.J.wb t qw19}muip h umpnUgpmu-
90 upgwqgwj}lfi bwpwpbpntpjntufihpp oqmwqnpbliw(i t.J.pw: lijUUJ.bU, h~t 
ppm hml.hp[!, npnfip wrwwm hu qWtQ}unlinJ.!., hwpumwguht wJq mwppnq t5-
12 l.JlrifiUw 1 hhqmwp}:l t.J.pw), wtqw umpnug}mlu- 90 fitppwl}lwugmli[! 
pntjUhpp uh2 l:lpowtnJ.!.nui t 20-60 %: f\uq bph u}lwdwuwfiwq wt.J.htwgGbt 
qnuwqp, wtqw umwgtl_wb t!!Jtqm[! l(tJ:lup wtl_htJ:l pwpop: lJwpqwqtm~hpt' ~ 
wpnmwtl_wjphpp uzwl(::m.i[! qwtnwptl_mu t wqpntnh}uu}lqwqwu hllwuwqn~ 
upwfiqWUJW }unp[! qtpwtl_wptptt.J., zm.n t pbpt.J.mu hnq}lzhptn[! u qw(i}uqnu.i 
t umpnugpmu}l fihllpwl}lwfigmli[! qwpo wpuwmfibp mfibgn.q pmJuhpp ut2: 

Q.mut.J.b.tnt.J. ownwqwjptl_wb qntnntU qbUI}WUltfihp[! 
ownwqw1pwluuptl_mu bfi: 'fiwnwqwJpwhwpt.J.wbntpJwli bwfipntpJntfi[! h 
qbili}wfiltuhpp mfimbuwlj_wfi oqmwqnpbliwli Uj}lmwfi}mtpJDtU[! npnzhtm 
hwuwp qwmwpntu tfi wuwuuwpm:dw-uwfi}:lmwpwqwu hhmwqnmntpJntfi 

(qputqwfiubp}lqwg}lw): . 
' U}umwhwpqwb . qhfil}WU}lfitpp umntqntun uqumu bfi fipwfig 
qmUJ.I.btm mtp}lmnppuiJ}l n\UJlllwg}lnfi !!Jnfip wfiwl}lqp~ · nwqjlwg}lwJlt 
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uwqwpqw\Jn t.. qtphpp, 2PJ:l nwqlmwqmpt.J. lJ.hll.mnml.{wbntpJwfi wuutjlowfi[!, 
qhfiqwfipfihpjl mhqwpwzfunui[! (qwzmntu, tPWJmh qwu wrumuh 
zltfintpjntlifihpntu, wfight h(i 4hllmnmt.J.wb mhppwnppWjDtl); Oqtnt.J.htll\f 
hpwhwfiqutpmu u hwfillfiwpwpntpjntfiG.tpntu zwpwqplj_wb ub.pnqlihppg, 
hliwpwtl_npntpjwfi uwhUwfifihpntu, hwzt.J.wp4mli hfi l,ihfiqwfipfihpll 411Illiltg 
umwgwb nwnwqwJpuwfi lJllQWfi, pfi~tqhu fiwL. opqw qbpwpwdfimu 
UJ.Wpntfiwqt.J.n.q nllll1J:lnw4mltt.J. fiJmphp}l pwUwl,i[!: . 

lil}lfipqwqwfi gmgwfipzfib.ppg npnzmu hfi qbfiqwfi}:lfihpp nUqhwfimp 
tlit6wq[!' nuzl.fwbmpJntfi[!, qpqnwqwuntpJntfi[!, zwpctmufihp!l 
qnnpqpfiwgpwJp luwtuumuiUhp[!, nb.~thpulihplt wpmwhwJmtiwli 
wumjlOWfi[!, tnp6wpwqwfij)G.hp}:l h zwqqwtqhGnt lijlnwll[! (qntuWtnntpJntU. 
W!lJmfiwqhqnuHihp), wtinf}wqwplm, zu2wnntJlJDtU!!, uwpuup ~hpl.intiJJntlip. 
wpmwpnpmul! (tma, qqwupm~ wpJmu): Cutn{l\fwa 5-10 qbuqwupuhpp 
unm munuifiwu}lpqnui hfi wpJwG. gmgwlipzubp[! (tb.JqngptntitJ$, 

.ppnupng}lmfitpp, utJUllm~}ltfihp}l, l}lu~ngpmfib.pp pwuwtm, thJI.J.ng}:lmwJllfi 
pwfiwol..t!): ~wztJ.wpqnui hu tJ:lu~ngpmfihp}l pwgwpowq pwfiw4n, qnppqp 
tnhllwzwp<hlwfi puqhpun; mzwqpmpJmfi l:ifi qwpofinui qnppq}:l 
qwquwtP-nJ.umpJmfiuhpp t.J.pw, npnzmu hU wpJwu uwl,iwptpuqp 
nlnnpwqgJ:lwJp (htmoqntu) ltGqb.puf!: 

~wmntl,i qhuwhpmu, tpp qdt.J.wpwfimu t ownwqwJpWJ}lfi 
hpt.J.wfirpnpJwU twfl fiqwwuwup Uw}uulmbuntpJntfiLl, oqmwqnpantu t.fi 
liw}uwmhuntpJwU qupbulqpg[! (lA·), np}l hwuwp .WpJwfi tJ:lu!!Jng}lmfibpmu 
npnznnio hu umqgpfiwUlllhh}uymqhfiwqwJ}l wqtn}:l\fntpjntfi{!: Umwgwb 
mttJwtfihp[! qpwfigmu tfi I}}lutqwfiuhp pwpmp uh2: . . 

Il-wq}ln~wl}lwqwU uwpphpp (L}.CT\-5 qwu Uil-CTl 68-01) u}l~>ngnq 
qwmwpntu hu UWP.UU}l uwqtpbu}l L. opqwlipquntti nlUI\tm~w\flwqw(i . 
mumufiwu}lpntpJmfifitp: 

UuhpwdhzmmpJwfi qhtqpmu, wtumnpnzuwa utqwmwqm{, 
ummq1[w1l' tuuptp}lg qhliqwfi}llihpltfi wnwfioawgtimu hfi L. hfipwpqmu b6 
utqwfil}}l: fitZWJ'llllltpJmli hfi qwpolintu lihN}}lli opqwfilibp}l 
tnpowpwqwfip(i hp}l L. z6wplWl.uifipfibpp l}ln\fmtuntp jntlifihp}l t.J.pw, 
qnqnpqp, zfi~Wtlmr\ll, hpltqwuuhpfl, UW{lil}l WjtnntgqWbntp)Wfi 
t.J.whwfi.wqhq6J:l, ,,W.wJawtu}l wl{zwqlirlobp}l, nu4.pwbmb)l (luuunpJmli, qntJiil 
tl}:l6w\Ul ttpw: 

4:nlltqthpu hbmwqnumtpJmfilibptl h}luudi · t.J.pl.U, ~um 
ownwqwJpwhwpuwfi, qwmwpntu bU l{t(iqwliplihp)l mbwhl{wtt_npnul' pbp\l. 
u}12ltfi, bwup1_wl}l.wqwlig bwfip wum}l6wli)l: • . 

tiwnwqwJpWJ}lfi hptl_wfiqntpJwli bwlip, 1_wl}l.wqwfig bwfip L. bwlip 
lupnfi}:lqwqwfi wum}lowfinq hJ.lt.J.wfiq qhfiqwli}lfihp}lfi n~li~wgfinu1 bfi: 
tiwnwqwJpWJpfi h}:ltl_wfiqntpJwli liJ:l2ltfi wuwpowfi}:l qbUII}nttr h)lt.J.w(iq 
4hfiqwupfihpltg qwqumu hfi funtup u qwquwqbptqnui upwfig pnutnui~: ;:"\ 
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J)!Ul{ l)bp, hJDl~Wi) , QWbp Upbpwtn~Dtpjntfi ~WU WJl h}liiWfii}Illpjntfifihp 
muhgillJ ~bfif)wli}liibp}lfi U\l!Wfillll hfi bfipwpqniu u}lu umwfiwtm hwuwp 
!4wu D1U]WQUD11i bfi (tlWJlW!W~ h}l!lwuqmpJntfifibpP, J)OUJPDnl): ~nuhjwO 
4tfiqwfi}lfibp!lfi DlJlillpymu hli hbmwqw oqmwqnpauwfi (pmnni ~wu 
Llbpwpmwqpnui): · · 

UUjwfiqflg wnw~ ~bfiqwtipubppfi t!lwlimu hfi 0,3-0.5 % tlJwgllll. 
ti]J~ngubpn\l qwu ~Jllltl (3 upfi) , 6uzuwli mwq, lt2hgfibtn!l wpmwp}lfi y -
tiwnwqwjpliwfi Uwl!WJUlW~p 50 U~ fl./d gwbp: bpb nlUillmwqmp!l 
4bJjumtnttw0ntpJillfip llt }l~UntU pDlJlWlnJlhtP UWqWJUlWlt}lli, . WtqW 
WJI}tq}lu}l qh(iqwli}lfibp}lfi wnwiidfiwglinul bli u DJlD2 Owuwliwlt utwhmu bfi 
li}lulL nW1l)mwqm}l!lmpJWU utWl{WuntUt!: 

. 4brJumm!lwO ~bfiqwli}llihp}l hbtn wzJuwUUlll UWfll}~wlig 
wUjwhmJnni hfi wfi&liwqwli nwqpn~Wll1Pllibflntl ll hwmm~ hwqntumnJ.l: 
li2}uwmwlip}lg hbmn lipwfip wCiglinul bli uwfi}lmwpw~wfi lliw~nui L 
I}DqWlWtPwl{Wfi huljwtntpjDtfi: 

. Ulihpwd'bzm utWJUWiilihp}lg ubqli q UW t' UUfWfiilllg WDW~ 
qblil}wlintli IJ1Wg'ntg}12 ttfwliwt 2JlD!l, w.pjntliwqp~nui}lg wnw2 qfiht ~Wut 
ljhpwqpwlltml}l L. nUUuJ. Wl\ll»}l tlflW. u}lwd'wuwliwq }ughtntf WJii, hbnwgGbt 
L J:ltllllhJ !lwbwfiwqbqdt!: 

lfwzqp ht.nwguw(i d'wuwfiw~ &bnliwp~nuS bfi li}12ngubp, nputbuq)t 
uwzijfl uwqbmuOlpltJpt! utlttllt uuhJtllp}l hbm: UmWUDJ2UI! L. WJlllpfitiPI! 
bbnwgunui bU u}lwd'wuwliw~: trubqllpl! lt}lunui hfi bp~nt uwu}l, t{pwli . 

. uwppnui, np}lg hbmn hwfiqw\iwlinpb(i t\IWfintU bli 2JlDJ.l L. lJwmwpntli 
DwzllmlwtJlwi.Jwfi ummqmu: bpb nWIJ:lmwlfm.lnl. fiJDtpbpjJ uw~WJlill!litl! 
hWUWUJWtDWU}uWfintU t pntJlWlDpblf!. uwhliwlilibppli, WUJW uul'iqllpl! 
DU)Wp~ntu bfi uwngwpwli L. WJJ} ll}lul! oqmwqnpbllntti t plil}hwfimp 
hJuimfipfihpn\j: tTub:qppp DlllilfmwqtnpJ.l ~bqtnntnt{WbntpJWfi UW}JWJUlWIJll. 
pwpap tltlihtm lliWJuwliUhpnui wJii utwhntli hli uwngwpwlip wnwli&}lfi 
}umgn'ui li}llilla nwq}mwqmpqntpJWii P2hQDLUI! pt'lJlWtDJlbtP liW~WJlllWlt}l 
4.Jlw, hbum oqmwqnpbntli bfi: U}lwd'wliwliwli hwztfll wnlihtntl WJ6 
hwliqwuwii.p{!. np llu}l nwqJmwqm}ut flbqmnm\jwbntp]ntlil! wtJhllt gwbp t , 
pwu nuqnplibp}liil!. UUJWlDW~whwpuwp t uubJtlll2p uuwpwljl wfiht: UJU 
J}hU~Pnt'u uu}l nwq}mwljm}ltlntpJntfip tJmllpwwnu t: tru}l nwq}mwljm}ltl 
4brfmnmttwOnt:pJDtUt! qwphllt t liwL. p~wgliht., l}lihtntl Upwli -wq}1 uh2, WJil 
UJWJUW(iunpnui- nWI}}lnw~mpl{lijnt:php}l up UWUJ! J:!WJPWjl{nuS t, }luq UJDLU 
llwup wfigwuu wqw2pll uh2: 

Upmwp}lli 6wnW'lWJptiw6 hfipwp~J.lwO lthliqw~}luhp}l il}lul! pwg hli 
f'Illl.lintll wnwlig uWbuwfiwljlw~uwfi, bpb UutWiil}l! ~wmwptJnui t u}l~L. 
ownwqwJpWJ}lli hlntwfupupJwO 6zwlilibp}l It hwJUl q,wm ~wu IJlltfiJl~w1{wfi 
UUUlJ1.2WQDl.U}lg bbtnn L hwuwt.qwmwu}uwlimd . t WJL uwU}lmWJlW 
h}lq,flhli}l~ lQWhwG~Cibp}ili : 

b'pb UU!Wfil}l! (fwmwp!lnui t qwztnwJJ:lli uutwlif)wuogmu, WUJ.w 
wlihpwdbzm t, np liw WU!u,ilinll~wo lltli}l pw4wqwliw1wJll 2JlDtl, mlibliw 
tmpbp' lilW9JlJI. 2flbp}l hnubtnt hwllwp, umwdnpulWl}li)WJJ:lli opqwlifibp}l u 
WJl pw\fln!ifib}lp ntUlptJtqwguwfi hw.Uwp, hwumt~ tnbrf uwz1t)t hw!lwpuwfi 
to. qnliubp!lwguwfi hwuwp: UzJuwmwGplibp}lg bbtnn UUJWiiqwlingfibp~ 
~lihpwdhzm t wl{m}lqwqp~ht ~w.U UJWJlUlQbt: 

fl.wJ}}lnw~m}ltl Gjntpbpntl ~bqmnmtJwO ~bliJlwliJ:lfihp}lg umwgl{wO 
~wzqp, hnul ·6wJlll!ll, . h!iJnUupbJlllp !lbpwlizw1{ntuf! ltwmwptJmu t 
~wtlwawJfi qnpOruJ. mhfulintnq}lwqwO bpwhwliqp: , ~ 

4bqtnnm!lw0 \nbpptnnppwjntll · wpwOwgl{wb ' l{uQhpp qwp~ 
oqmwqnpbntu hli ~lizwq!lwO &Ln!l (fwu l{bpwbtlwO ppJ.lw~wpliwuphpp}l, 
,U}l.WJU WJU I}bUIJlDLU, bpb :PDLJlWtDp.J.lntu t uw(ipmwpw~w(i 
~hpwhulJilll.nLpJwfi opqwlilillpJ:l t,nqupg: 
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Q.tm.fu 9 tillil-Uq.U3fc}-U3f'lo Uv"4.ST.fUQ.flf'-fc}-3Uo 
~l>lffi~"G.Q"UbPC b'-l. fl-li'1-PflU4:S:tu.t"U3flN~bPP ~bS 

UCroUSU~obPP4:U~UU4bP~~UC 

tiwnwqwJpWJ}lfi wli\{mwliqntpjwli hwpgbpn lilt2wqqwJ~fi 
liwuzmwpnl{ qwfinliwl{wpqtJ.mu · bfi ownwqWJPWJ}lfi tqwzmtqwfimpJwfi 
tl't12UJqqwJ}lfi hwfiofiwfuup}l (tillllf4) ltllllU}lg: nllllf4 bwfinpwfintti t 
6UJnwqWJPWJPU UJWZUlUJ.Wfintpjwli qwquw[tbptqntpjmfifibp}l (UUq.USb 
lflU[t, ...:w4 la nq1.) pntnp fi\{womufihpp hhm I.., btfihtn\{ h]luliw4wfi qpmw4wU 
ulJ.<u_:m<inGhflJlg, uzw4mu t hWUWUJWUlWUfuwfi hwfiouwpwpnt}}jntlifibp, 
ntmlip hwumwmlj_mu hli U}12wqqwJ)lfi nwfllmlnqpw~wfi t.J.bhwdnqnl.J.lt 
lJ.nrl.tljlg: ~hhwdniJ.nt.J.nu) (!fiqmfitlwb hwU61iwpwpwqwtifibp}l hpuwfi tJ.pw 

· U1lllpphp UJ.btnnlpJntfifibp}l . wqqwJ]lli hwfioliwfuupbpf!, btfibtn\{ mbqp 
wzluWJ~llllQJlWljWfi I.. pfiWUJ.WhU{WUWqWfi ]lpwl}l:IO:wljpg, hpwtnwpwqmU 
tli hwtlwtqwmwutuwli qwfinfifihp u opllfiplibp, npnzlJ.mli hfi nwqtmwqm]l\.J. 
!iJmphtmtl u JmfiwgfilliJ. O:uinwqwJpUwfi WJL WQI!Jntpuhpnt.J. wfit.J.mwGq 
wztuwmbtm linputpn: 

tillllH.-]1 hwli&fiwpwpwljwfifihpp bpuwfi t~Pw, hpwmwpwl.fl{wO' bfi 
«fl.wq)tnwqmltt.J. fiJmpbpnt.J. L. )mfiwg linq 6wnwqwJpUwfi WJll.UIJ.PJntpfibpmf. 
iUzfuwmbtm · b~uliwqwfi uwli!tmwpwqwfi qwtinlifibpn (~Ul-1-72/80)» h 
«tiwnwqwJpuwu wut.J.mwfiqntpjwu finplibpJ! (tiU"U-76)»: Upwup qwpWip 
.ophfiutyiw\jwG pfimJp}l $wumwprwbp 'hti pntnp 6bnuwpqmp1mlifibp}l 
h~ufiwp\ifibp]l L. twpnpwrilnp!twfibplt hwuwp wliqw.tu upl4.1u~ 
qbpwmhuiwqwti blipwpqmtiltg : 

<wuwawJfi · t:illfi-76, nWJllmwqmpt.J. fiJntpbp]l 1... }lnfiwg!illJl 
OUJnwqwwuwu WJU!JntpubpJl bbm tnwpt.J.Illl wztuwmwliplihpt! qwmwpl{mu 
bli tqbm-uwlibuqOI\ntPJWU pntJLul\{ntpjwtip: 

· fl.Wll}mtnq]lwqwfi twpnpwUlJlpJlwlibpniti nuJ1}Jmwqmlttl UJntpbpn 
4WJU1Il bli oqmwqnpbt.J.bt npU{bu 6wnwqwJpUwu WllPJntpGbp' pwg 1... tlnuq 
1f.l16wlJ.mu: · 

<l>w\4 4n~l{mu t ownwqwJpUwfi WJfi Wll.PJntp[!, np}l qwnmg\{wbg(i 01 
oqmwqnp®tU:f! pwgwnmu t nwq}lnUnt4Ilulll mwpwO'ntU{! 2P2Wltw 
UP2W\{Wjp (\.flwlJ.t.J.wb t ubmwruw qwu Uitqwqb pwqwlipnt.J., uhmwruw 
;Jqw\{wnw\4 t L. WJtli): 

Pwg qn~t.J.mu t 6wnwqWJJlUWfi ~Jii WJUIJDLPI!. nplt oqmwqnpWwfi 
ctwuwfiwq h!iwpwl{np t nWJlfmfintqtlUW mwpwbmul! ZP2Wltw li}l£w\{wJp 
(tlmz~Gbp, hbqntqlibp, qwqbp): Otuutp hfiwpw\{np l:ifi ownwqwJptiwfi 
fibpqnpbmpJWfi bpqm . . 6tUGWU{wphlibp' uipmwppfi {\flwq L. . pwg 
lllilPJntpfil;ipltg) L. fibpp}lG (pwg 6wn:wqwJpUwli Wll.PJntpUbplt hbm · 
wztuwmbl.Pu nwqpnwqm]l\{ liJntpbplt opqwfi!tqu l!fiqfihtm qbuwmu): 
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Unun.J.ht l.lmwliqwt.J.np . t wz}uwmwfipl! pwg auinwqwJp]lltibpji 
hwmljwtqbu pwpop pntfiwywfintpJntfi mfihgilllfihp}l hbm: 

fl-wqlmwtrmlnl fiJntpbp[! gum ltphfig nwll}lnpmuwljwumpJwli 
wutnlt6wfi]l pwdwfitlnui bfi iDpu .tulip~· 
I. nwqpnfimlu.lllluhp, pwgwn]l~ pwp&p m,wllmpmfiwl{wum pJwti~ · 

90s 210P 226R r, o, a L. Th-lt qphpb pntnP Itqnmntqfibpg; 

II. nwqpnfintq1.11lllibp pwp.&p nWlllmpn~fiwlfw!intpjwlip · 
6°Co, S<;Sr, 91 V, 1?6Ru, 1311, 137 Cs,144 Ce L ntpw6p PDLllP 

pqnumtqfi.bpt;; 
III. nwq!mfimq1.11llfibp., lilt2]11i n~pmfiwqwfimpjwup · 

ss Fe s9Fe 64Cu 6szn 90\r 9szr .9sNb toJR \4oB . , , , , , , , u, a , 

IV. nwqtlllfintq1.11lllibp lhJ.wqwqntJfi pmGw!IwfimpJWUp' 3 H, 11 C, 14 C 
'L. WJLfi: 

t:iU"U -76 L. WJtli bpwbwfiqfibpmu phpl{w~ ta pliwltint}}Jwli bpbp 
}uliptp}l bwuwp wpmwpltG L. · libJll2ltli 6wnwqwjpdwfi uwbuwfiwJ]1G 
pntJtWtnphllt l}llqwlibpJ:.! (Ul0-'1-): · 

U }untup - wGO.fiwqwqufi · t (u.nm~hu)mfiwt wztuwUUliJ.ubll. 
nbamqbfintnqfibp, nwq}mtnqfibp L. mp.) tiwu wnwfi&]lu wfihwmfihp, npnu12 
WUU}l2Wl{wfinpl::i(i wz}uwtnmU Wi }lnfiWQfilli\ OWDWqWJ}}UWfi 'lllllJ!Jntpfihpfl 
hbm, . qWU }lpbfig WZ}uWUlWUp}l pfintj}}D\[ qWp.Dll bfi bfipwpqt!ht 
6wnwqtu JpUwfi: 

.P }unuip - pfiwlWilibpltg wnwli&ltli wlihwmlibpli bU, npuli12 
wliti}l9.wqwlinphfi ~bfi wz.tuwUlJltU 6wnwqwn~uwfi WJU!JRtp}l htiin. uwiJWJU 
pfiwqtlmti hfi hbmwqmn\{Illl tnbpJu.nnppwjntU la qwpllll bli blipwpl{l}bt 
6wnwqwjpliwfi· (mbptnnnppwlibp, npmhq 6wnwqwjpuwu i}nqwlibJlll 
\4WJUUl bfi qbpwqwlightpliwll~mpJw!i bwuwp uwhuwfiwO' Ip.tqwfibt\flfi): 

q.}umup- pliwtuntpJmlifi t wupnq2n'.'J:IJWUp \[bpgpwb: 
t:iU"U • 76 phptlwb bfi' uwhuwfiwJ}lli pmnwmpbl.P rp1qw (UJUll.) i.. 

<<J}DqwJlt uwbUwfi» hwuqwgmpJntlifibpn: 
Ul0-'1- w~t\fiwqwqup awnwquin~whwpuwfi mwphl{wfi WJfi 

liwllwiUJWqfi t, np}l bpqwpwmL. (50 mwpmg wtltlt) bwt.J.wt:wpW2Wlf1 
qnunw4mun opqwliltqlimu w wnw2wgumu Wll1U\2DLPJWu tulipwpbfltqwurn 
tlm~Pn)untpJmlifibp (unuwm}l4 L. bwqntlifiwpwliwqwfi) }lli~UJ.hL 
6wnwqwJpwhwpt.J.wbfl, WJfitqbu tt lipw ubpmfiq)t limn: «l).nqwJ}I uwbututi>' 
li}l2}lfi mwpt4wfi awnwqwJpiuhwpuwa uwqWJUlWlffi t, DJll! umwfiruu l:ili 
pfiwluntpJWU wnwfi6}1G wfihwmfibpJ! nwq}mwqm}l\{ wpmwGtun:nulUbppg L 
wpmw12f\ll ti}l2w\[wJpj1 opJbqmubpfl nmqfmwq~}ll{ qlutumm\[wbn~pJm(i}l~r 

UpmwJ;}lu n1 CibJl»}lli 6wnwqwJpwbwpuwCi Uta-'\. uwbliwlh(aur t 
mwppbp Juuplt qp}lm}lqwqtuli opqwlifibpp L. hJntu\fwbRCibJlh hu.ulwp: I 
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}untupQ O.bpwnntti t wlipi1Jl2 liwptipfit!, uhnwqwfi qbJtabp{!, wnwtlbt 
nwqltnqqwJntfi wpjntliwumbqc} opqwfifihPI! (qwplipJl nuqpwc}ntit); IT 
funl.tlp[!' liqwliLibpJ!, 6W}lUIWjpli bjntUI!W~J!, UWPJlf!, hppqwufibp(!, 
tPWJbtuJu{!. UUlWUilJlUWllJI.PWJpU DU'\llfi, rnJlbllt!. Wi}2p nutqUJWqQ lJ. WJtfi; ffi 
funtUJ!!!' nul{pwJpU hjmuqwb~l!. qwhwfiwqbi}a{! L. qwu~wlj}l, fiw_tuwpwqltJt 
L. mnliwpwpp UW21lwbtub'qntJPI! (wq. 9): 

9: U.(O-il. wtiOiiwqwqllp L. <U}DqWJP uwhUwlii!)> pfiwq~ntpJWU 
wnw~_o{lfi wuhwmfihplt hwllwp 

4t1Pmfllfw4wli Ulioliw[JwquJt Uf<Tct:, · I «'1-nqwJp uwnuwli» 
ol1qwliubpp fl.~h 

I 
J!liwtumrJwfi bwuwp. 

:unuip ! bnwliutw4_nui lllW"!lJllU ~qh/mwpp 

3 . - iJ .5 ' 
u 8 15 ! .5 d 

m !5 30 3.0 

PfiwluntpjWU unm!l»lttWiltnltq bbmwqDUllll~jntUiil:ipp ctwuwfiwq 
fiU'V- i6 fiwfuUJqqntzwgfintti t uwbuwliw..pwqht nbfimqbfiJwfi 
6wnwqwJplibpp oqmwqnplmllil! pdzqwquw. lilllwmwqfibpnq, hwmqwU4bU 
hqll · qwliwlig L. qbnwhwulibpjl liqwmuw\ip, pwfip np WJfi qqwlltnphli 
wqqntu t OWqmuuwpw1iwqwfi qnqwJtt ttPw: 

Ulia.fiwl{wqup (U _tumtip) uunufiApfi wfihwto}l WUPDJJ.2 opqwlipqlllt ,' 
pliiUibu liwlt ubnwqwli qbJtAbpp l{mu lpup.tipp nu~utwamb'p 
6wnwqwJJrulhwpuwfi l}llqwu 2lllhuip t qhpwqwfigfl pbJlqwb' pwuwAL.nq 
hw2qwpqw0' qnqwjpli' D S 5 (N-18), npmbq D-qnqwfi t (J~qh); 

. N - UIWJllrJlt! (mwppfibp), 18- ownwqwJJ~whwpuwfi uqqpliwjpu 
uum~bufmLiwt mwpppfi t: 

Uub6 qbuwntti 30 mwpbqwfintti tpnmwqqwb I\Ilqwfi 2Ulhmp t 
qhpwqwfigll 60 fi.l{h: ~bupnliwt wzluwUllll'l UlJlWiiwiHlltll liltfi~ L. 30 
mwpbqwli hwuwlm ubq bnwliuJwqnui (wUPDJ\2 opqwli}lqup • ulmwqwfi 
q~ohpp h lJ.wpll.pp nu~utwo-xuo-p hwuwp) qwJUlll till (!fi.qmfiht tipfi2L. 3 fl.l{h 
qnqw 6wnwqwjpnui, ~wfiwJp ' 1,3 fl.qh: ' 

<rtlt l{wlituJp, npnfill wzfuwmmti bfi n\UJllmUliJ.tnM pqn\ODlllUhpp la 
WJt JmuwgfiWJ. ownwqwJplibpp twtJ!Jntplibpp hbm wqwml{mti till . 
wzJ:uwmwfillP9 WUPDJl2 bltlmtpjWU l!lipwgpmti, PU\t pwg nwqpnw~mp~ 
Gjntpbp)l hhm W2fuWUlflilUbJll! wqwmqoul bli liwlt hplifuWJpfi qbpwllJlbtm 
ZJ12Wiinlli: . . 

lilMWllPli L. uhp, <.i liwnwqwJpwhwpuwu uwpufiwJpO qnqwJp 
~wbtiwli!! wfioliwqwqufl hwtiwp ~lllhm11 t qbpwqwligp .S fl..t{h, puq 
;JtiW1Unt'PJWU hwuwp' mwpbqwu 0,5 fl.qh: 

lJ6 

crwqm.ufiwpwGwl{wfi fi2wfiwqmp.Jntti mtihgllJl wpmwppli 1.t lihp~pfi 
6wnwqw1~whwpuwfi qnqwli (qtDJ!Wl nwqlmwlJ.mpq mbJtmufihpp qnqwli 
lihpwnJw\), DPl! pfiwq~mp.Jlltfil! l!fiqhwfipwtqb.u, mnwlimu t owmuqwJpliwfi 
pntnP WIU!JDtpfibppg (pwgwmnpJWOJ! nwqllwgpnli :t>nll{! u pctzqwqwll 
unmgbtpupwfibppg UU1Wg4wb qnqwG), 30 ID.WJ.UU.U ~UJ.bUl" t qhpwqwfigp 

5~h· . 
· Iunznp l@wpfibpp qbpwgtiwfit!, qwu fipwfig lJ.wfituuwfil! tiwufiw\{Qllil 

tfW{Ulllq I{IUJ1Illl bfi blip.Ul}ll!l!bt lillW(iqWUJW 6umi.Uqwjptiwli ~jlfi~\... 10-25 
n.qh qnqwjp: ~hmwqwJmU U{i:}Jl. WJt} qlipwqw!igmli{! Ulhutp t 
l{mf:uhwmntgtijl WJUUJ.hu, np wzfuwmwfiplJ. lnu2nPll 5-l 0 tnWJUllU 
\tntU1Wqqw0" qnqwti ~ql:ipwqwfigjl Wjli ubOntpjWU{!. Dp{! hwzqwpqqnul t 
qhp'[!lilqwc} pw.G.IOOI.tfl.oqlimpJWUp: 

·- - - bpb: .wz}ulUlllwlt}lg{! b(ipwpqqmu t UpwliqWUJW ~fiw~wmbuqwc} 
wpmwppli tiwnwqwWUWii 25 . aqh-ltg pwpnp ~qw~~· lJ.WU 
nUllllmlimlti.Mlt \lpwliqwUJtu, utu4WJii htiqwllluun}lq qhpwqwligiUl -l:JiUI)..; 
WUIW WJii qllm$.u1 t nplllbu uplUlbligltwt qmtuliqwqnp qnqw L. 
wnuwmwldlgt! \11~ t wfihWUIWI\ nli\W}lqqp pctz\twqwfi hhunuqmnuwli: 

~wl\lll wnubtntl nwqlmw.\lmM fiJntplt nWIJlmpmfiwl{wfimpJWU 
twu.UPI! nt lfltpmpqwl{ulli oJ:UlWG,ll l& hJnluqwb'pp o~wqWJp.whwpuwti 
U(al\..w1u qwa wJii lwiPP w6hwul6hplt luinimp, ti'll'\..-70 fiw}uwmhuquW' ~ 
JlWIIlmwqmtul li.JDI.pbpp · l!lilpu.Gnw6 mwphqwli . uwhtiwO.I! (CSU) 
uua)NDilntP.Jtnli. zli~wnmpJWU opqwii~bpll UPA1D9mf, ltfi!~bu fiwL. fipwlig 
liNllli mwpbqwu pntJlwmpb\ll ]:uuullpJnWl! {U'SJiT~) ~pntu. 14 oqnui: 

US!O'Iv ~ n\11lllm6m'nPil'ibtlP h\uUWJl pbp.qwc} bli tili'U - 76 L. 
mP: 'Upwfig bwzl{wplm -llWutwtDlmti t hbmL.Jwt At.nq' nwqtmpqmnnll!P 
IDWphl{udi ~litlwb ~tWPI! pwdulul\ntU t oqll IJtUli llllP oqmwqnpbUwfi 
UlllW~wpm JlWUWqp qpw: ewpuliqnui t, np UWO.)hutmliwt wz}uwmw\Wg~ 
wzluwUiwlipwJI$ du11ibpll '@,ipu1911mli libpzll~mu- L. wpmwzliinlti t 2.5·1 0 
tlmwpp oq, pu~ · pliwlumttJll16}1g hwumli 1Iwprm · 7,3 · l 0

6 
t/UIWpp: ~lllt la wn 

bbqmqfihp~ llWfiw\m, n~ oquuuqnp~mti t h~.L~UnUi ~wprpn \plqtipg 
'(!.Wpuliqwc} t bwliwpht 800 1/uwJpll: . · · 

· fi.wqtmiuqmM ~fil:qlil \fSj)'lu ~}UIUi L. OipllU WplDwluujtJUtnui 
t' turup}ll .\llmp 2llltlilfwlmlump (\IPfl}: · . 

'US!O'Iu · muqpmuqutlUl 6.Jmpbpll hmW.Up bwqwp L. wqbtlt wliqwn 
CllznwJ}lfi pliwuUUllO U».lbtlt guabp t,IJWU D!PN pmliwqnp liJDtphpll hwliwp: 
<wm~wtqbu gurlrp. lJ'Sj)1U t. umbUwfiqwc} wztummwliJWJJ:Ui ubliJ1.Uitlibp}l 
oflll \1 'iPP bwtiwp bpt{wpwlfbg a-6wnwqwJimlJ. pqnum1116bllll lil{wmuwdp 

( 226Ra., 239Pu, ~2Th, 2topo ), npnfiJ [!6\Pilitml . opqwfillqli, @ilmpntpjwG 

qwpqnq, hUiliwl{tulmpn.fi\J19\lma . bli wnwliA}W opqwuubpnui . L. qwfillwq 
l}lllpu pbJUtntu opqwti}Mplllg: 
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~wzlfwpqubp)lg utwpqlfbt t. np · nwq]lnwlfm]lll UJntpbpp 
pwl{lwfigiiliit! opqwli]lqti uliW}]l, 2PP L. WJl bbqmqfibp)l u~ngnlf ~U{hmp t 
qbpwqwfig)l 6,6·10-11 l!ll Uliq opmu (pbplfw~ gmgwfillzlt uh2 w timfinui 
puwqwfi nwntmwlfmlllf ~lit!): · 

tiwnwqwjpUwli wqpJmpfibiJil hbm wzluwmwlipll UIWZlDU{wfimpJWU 
liL.bpt!: fl.WllliD.wlfm)llf lijntpbp}l hbm wztuwmhlJtu wfihpwdbzm t 
oqmwqnpbtit U{WZlD\liWUntpjwli mwppbp u}l~ngfibp: Upmwpltfi 
llwnwqwJpnui)lg qwpb@ . t utwzmutwtitlht mwpUlbnrpJwfi, dwuwuwqp 
qnpbnfifibpnlf, linupwguwfi L. lftwliuwfi U}l2ngubpnlf: 8ntpWJ2wuvlnp 
hr1wuwq qWJlllil t oqmwqnpbtJ.bt }lli~utbu \unw6llll6, UiJfiU{bu · tt 
l.)nlip[lfiwglfwb WJl hqw6wqfibpp hbm: £Hu qwtulfw~ t oqmwqnpbtJ.illl 
awqJmfimqlJulll \nbuw4)lg (pwg, 4twq WIJJ!Jntp6bp), !IJ)lqpqwqwu tijuiwlfllg 
! munqt, l{lnzwtiuwfi, hbqmq, qwqwuuwu), 6wnwqwjpuw6 tfibpq)lwj}lg L. 
:ntuwqpg, wl.JmJ:tllntpJmfi!lg, qpQl.Utnpnhuw6 tijWppbpntpJmfi}lg, 6Jntp}l 
llwpwpti{lwqwfi pmliwl.JwfintpJntfillg, fipw JZWUWqpg L. oqmwqnpWw6 
unmgi:iup mhtufintnq}lwqwfi pUntJpllg: . 

Upmwpll6 .· 6wnwqwJpliw6 lfmwliq bfi fihplfwJwglinui .y -
6wnwqw]p}12.fihPJ!, L. wlfhtlt JZPf (Hiwnwqw.JPll~fibpt!: uhpp)lfi 
6wnwqwJpwhwpuwti utWJUWfifihpmu · zwm l{tawfiqun{rip· hfi a-
6wnwqwJP!l~6bp~ t{I.D.Wfiqwt.l.np bfi fiwlt. ~- 6wnwqwJPll2.6bp(!: 

UzwiUlll)lfi liwnwcpuJpnullag upuzmutwfhlbtnt hwliwp oqmwqnp~htlJ 
116· pntnp liztlwb: _bqwfiwqflhpn. uwl{wJii 1D1lJwl. uttuJIIwwuu wn'Lilllht ubll 
6zwliwlpnpJmfi . mJibG hplpu.1.qf .· Qlu,&li.D\llwilli.PJ1D6 tnwpwc}ntpJWUp · L 
~wuuwdp: · · 

lllw2\llU{lWimpJDUi .. ouupuablltpjWiip WJU hqwfiwqntl 
. UIWZlDUI\Ilfitlhtm huiilwp lpuptqjl t oqmwqnpbbt ql:lum.wfig!lnfi uwP»hP L 

qnpbllllfihp: limn UlW~tpjw6 11Jlw w2}uliuntq}lu lfwpbt.P t oqml{titll!WJlq 
. q~tgt.l.wOplt qnp.bltllfilipJur lml}wl{np ·mfihiNlnl{ ·· L. . wl{bl}l pwJlll 

Dtfi!llfbflllWt UW(ijwpuuwumpfibpol{: ~bqndt . !lqnumll!fihp)l hw\D 
· Wlluwmbt_nr IlbuulDU1 oqinl{nui . hfi wl{~UW\D . L. . ub)Uwfi)ll{wqwfi 
hwpdw{uufip(ibp}lg (hWUlDtlf Upult(l~fibp L.tij}lutlunfibp); . · 

lllwzinlllwlinipJDdi lawfidWCi l!wd pwptlbp 1a}wfiwlpul lfwtnwpmu bfi 
WJ6 qh1qpntu, bpp upumpwu\mullll wl{m)lt.l.mppli@ qbpwqwfigmu t ·o.l Ra 
u~ . 

a-Ownwqwjplibp}lg tqwzmutwtimt tnwlill~ (tlumW) t hwfiJllluwfinul 
Otqbpwmnp}l L. \U!lPJDlp}l 1I!12L. qmfil{Df\ OllP tlmJ!p zbpmp: .. 
· 13-0wnwqwJpwhwpntupg UIWZl!UfWlinrt t\ntwfifibp lfwpbllt t 
. tqwutpwumbt llm»P WUlDUWJPfi 4zlm ntlibgnq fiJniphp!lg, op}lliwq 
un.hqu.ltt.wultg: . liJu fit . .umwlpa'Ll e>qiDwqnpbntu hli p\lJZ mllUIP ubqwfi~ 
tl@wlilihp: , · 

13& 

y - 6uuiwqwJpmli!lg utW2\Dll!WfinrJ. ttr.Jlw66l:ipp ljtllpnfJ. l;li \)lit. ; 
lillWJU pwpllp qwpqwp)lq . L. pwpt\p fuiDDlPJDlli mlibgnq mwpphflllg. 
op)lfiwl{ lfwU{wpllg. l{nt~pwli!lg L. wnfi: llpnz ~.qwzmUJwlift2 
hwml{ntpjntlifihp ntfill fiwL. bpqwpJ!' !dwliqnmlfJlll utmlll!Wtn)l L. ~mqmfip 
&L.nq: Ulfhllt bwt.l.wtmfi tqwJlllutqfihp lllwmpwumbtm. bwuwp, nJllllil! 
u}lwctwuw6wl{ hwLiJL'luwfimu bli z)lfilfn6umpnt.qg)lwfibp (tqwmbp, 
u}l2finpuup), oqmwqnpltl{nui . t pwp)lmnpbtnnfi, fipwlintti ll!Wpntliwqtl.nll 
pwp)lnttit! l!.twlintu t tiM ~wtlmlf }m.fiwgfinq 6wnwqwnmtu: l.nutqwpb 
ttwwfill wlihpwu.b2m hwuumtpJDllil! npnzlfntu t hwzlfwplfwJl•ti ·liL.nlf qwu 
hwUllltl{ mbrJ.hqwqppbpnq: 

4wtqwp}lg umwfintu bfi ltwUIWPWJllli tutqw\1}1, npt! oqmwqnp<ntmu 
t nbUmqhfiJWU umwfillfiwubli]wqlibpll q}unwOhqpbp)l · bwuwp, - }lu4 
lfwUJwpb pllpbrJ.nl{ bwbqmu hfi qnfihpl!: ·. 

. C:um qwnmg1lw~p pntnJl tqwzmU{wfi}l2. tlijtwlifibpp t.ltlimu bfi 
UUl~gpnliwp (wnwuuuurt}l bwr}p, 2Jlhllpbp, npufiwtunpzbp) l.t zwpdwqw(i 
(bwuuul.J zlt¢wlibp, !lllltt.npfihp, tfmtuWJlPDlUI pbnliwpllqfibp h WJLii): · 

tlJpwfifihp[! qwPJUl bli llifiht t. hwqwpnll}l' · qwtqwpb qwu 
~mqntfib U\.nWiii}WplD uhbmpjWfi J!lDlf·UlllJDlUfih}l)l liL.nlf: - , . 

Pli~UlhU UUlWg)lnuwp, WjUtqhU tt zwpdwlfwu tqwzUlUJWiiwlj_wii 
uti2ngfibJll! ~.qwpphpwpu1p tqhmJ2 t bfiplllpqtJ.bu uUtmquwfi L. lfbpwgtJ.bli 
hwJUlfiwphplfwb wfi~wlin6ntpjntfifibJll!: . . 

lllwzmlJIWiinlpJDtfi . 6nupwgdw6 bttwfiwlfnt.l. · lfwmwphlltu hwzt!Jt t 
. ~nfilfntu nWI}}lnlintlftlul)l hwml{DlpJntfiGbpJ!' tmbbtllntpJDtlil! 2rmtu, 

ppntlibpmu, h!lliphpntu, llpwlig t!Wpli.UWqntpjDlfiJ! ·WDW2Wglibt 
pllti}lwlfwfi u}lwgntpjntfilibp WJl n~wqm}lll Ujntphpll bbm: .. 

Uwhuwlilfwb t'- pwg 2PW\fwqwli6bp}l 2Pll nWI}}lnwqmllll UJntpbpll 
(f~-60 op), mhuwqwpwp wqm!ll{ntpjni6J! tlm»PWQfiht fmupwguwfi U}l2ngn~ 
wJfiutbu, DPlllhuqp 6w 60 oplfw l!lipwgJ2nUi 100 wfiqwupg n2. wlfbl 
qbpwqwlig)l nwqimwqm}ll{ UJmphpll U.lalu (1..{}1/t) lA. 10 wfiqwu!lg~ bpt 1~1.60 
op)lg pwpdp t: bpp hbJintlJ nwql:lnwlfm)llf fiJntpbpll bqnpntpJDlUI! lizqw~ 
uwJWwfifibppg gwbp t, WU{W lipwfig qwpbllt t lli'bHfibJ. t!liJ}hWUDlp qDJD~ 

UlihwU111,1lJw6 lt. wlic\uwl!wli bllq}thfiwJ}l UlWZ\DtqWfimpJWii 
dll!UQfibpt! Dllll}\mtnqllwqwO tUlpDJlWlDDp}lwJ}l wzluwmw\dlgfibpll hunlwp: 
U6hwmwlfwli UIWllD~WUnlpJwli 1I}l2D9fibp~ l{WpDll b6 UiWZUlUfWUbt 
twpnpwumltitwJ}l wztuwmiu\Wgfibpllli u!lwJii a- l.t ~- utuuO}lqfibJtll~l .Pn[~ll 
Gwtuwqqntzwg6nq II!12nglibp}lg, npnlip lllWZI,Dll!Wfintti bfi opqwli}lqul! 
libPilllfi liwnwqwJJHUupg, WDWifiwqwpq tnbttfi b6 qpwlfntu wfibwmwltwfi 
UluizmtqwfintpJwfi L. wli61iwlfwli b)lq}lhfiwJll bqwfiwqlibfll!: • · 

· fiuu}lmtnq}lwlfwG twpnpwtDDp!lWJDlU wz)uw\Dill)libp[! .wUiwbnll~nnl 
bG' tuwtwpntt (twl{uw6)lg), qnqlingnt(, \ntb»wliWtnlf, . pL.Gngnlf, nbUl}lCib 
6\mfingfibpnt( • . ~umbpnt.l.. twltfiw\plz}lqubpnll, wqG.nglibpnlf, zd~WJllluwtpnl: 

139' 



-t-pw qwfintp.Jiltfi 

1. q.ppqnpJwfi <.. fr)- ., tiwnwqwJpWJltli pmchiwfi hJ:nintfipfibp: 

-bpuw6, 1970. . 
~. oeJIOB A.JJ..., KapumB B.A., BerepBBapBIUI paJIBOI>ROJlOJ'BJI.-

;.ArponpoM113.llllT", 1987. ' 
3. BoKKeB r. r. Pa.DliOSHOJlOntJI M. : "BblCWaJIIJJ):.OJJa"' 1967. . 
4. DHR.lleH&pan:H n . }1., nscc ell. M. Meii.HUJUICKa.ll pa.liHOJIOJ'IIJI, 

- M.: "Me.llBUHHa",l986. 
5. llpaKniK)'M no een:puaapaol pamtOSR2nonm

8
. (TloJI. pe.lUWlllell 

A . .ll. Senosa)- M.: "Aq>onpoMBlllllT , 198 . 

140 

M.: 

uhpwbutp.)Jltfi ... . ......... . ................... .. ..... . _ ....... .- ... · . .. ....... .. ... ... ...... 3 
I . q1mtu 'UJnt}lhp}lqwnntgqwbpn 1.t fipwfig qwqd}t uh~ limfinrJ 

uwupwqntJfi uwufipqfihpp ~q}llJwlfwfi 
plintpwllPPI! ....................... ........ ... ....... .. . ...... .. . .. ...... . .. 8 
<.wul{wgmpJntfi pqmnmqlihpp, }tqnuhpfihpJ!., ltqnpwpfibpfl. 
pqnmmqfihpp uwupfi (11): U]l}lmljwJpfi mdhp, qwfiqttwo-p 
phpntpJntfi (12): fl.wqpnwqmM bpuntJ}ll! (13): Pliwqwfi 
nlWlfmwqmp\{ntpjntfi u · nwqtmwltmp~ {!fimwfilJ.pfihp (14): 
fl.wqjmwqwp~ tSwnwqwjplihpp pfimpwqpp{! ( 15): U}l2ntlJw Jlt!i 
timfuwp\jmufihplt mtnqhpl! (17): t,_bqmpnfiwJpfi qpw~nui (I 9): 
llUlllufibp}l uf12mlJfihp}l wphbumwljwfi qmfuwpl{ntufit~ (19): 
fl.wtllmwlJmpq mpnhuwfi opbfipl! (21): llpuwmpolnhufi 
ll.IWppbpmpJmfi (21 ): fl.Wlllmwqmpq mwppp wljmp\}mpJmfip t. 
wqmpt{ntpjwfi . u}lw~DPI! (22): fl.wqpowqmjlq 6wnwqwjpUwfi 
$n}ufihpqnp()ntpJntfil! fijmpp htun (24): ' 

2. qtmtu . fln6wgfimt 6wnwqwjp(ilipfl rplqW!W~nuil! 
. 1.t IlUIJllln~a~Unun .... .............. , ...... ...... ..................... .... 29 
tiwnwqwn~tiwfi J}l1qw6 .L fipw hqnpntpJillfil! (29): 'Utppjlfi 
6wnwqwJp\iwfi I}DQWJP hwzl}wnuwfi qw[lq{! (32): PnfiwgUnq . 
6wnwqwJpfihpp hwjmfiwphpdwfi l.t qpwfiguwfi b.Jlwfiwltfibpp 
(34): tiwnwqwjpfihp lWJl:!.mt uwppbp (34): 

J"lnfiwg(iuq 6wm.uqwJpuwfi l.t wpuuup}lu \l)l!wl{wJp}l 
nwqfmwqm}lt{lfbqlDilmt{wbntpJwfi wqpJntp6bpp ............ .. .... 37, · 
J"lnuwgfinq ownwqwJplibpp . pfiwqwfi · WJU!JDtpfibp[l (37) : • 
bplJJlnJUlwlpufi mpbqbpwqtU6 ownwqwJpmu (37): PG.ntpjwfi 
Ubi' qudil{nq nwqfmwqm}ll{ 6JntPPI! (39): flnfiwglinq 
6wnwqwJpuwfi wphb"mwl{wli WJUlJmpfihPI! (41): 
fl.wqpnwqu.lttl . fijntpbpp mhqwlflniuuwfi nG.ij.bwfimp 
op pfiw~wttuup Jmlifi bN! l{bfiuntnpuuitu ( 44 ): 

Pnliwglimf 6mmuqwJptiw6 t,h6uwpwliw1Jw6 wcPibgmpJntfiJ! ... 46 
Pnfiwgfillll . . 6wnwqwjpUWfi ljbfiuwpw6wlfwli wqqbgmpjWU 
ubfuwfi}lqtil! (46): f'lnliwg(inq 6wnwqwjpliwfi wqqbgntpjDIUJ! 
Pi'lt2lt lfpw (49): llbliqwu}llibpp luuq)inqqwJntlimpJm6p \50): 
J"ln6wgfinq ISwnwqWJ}lUW6 . wqqhgmpjntUJ! !ihfillWfiltlibpjl 
ptim6ntno.}pwl{w~ nbwlfmlt~ntpJWU ·lfpw (52): tiWJIWQWJJ'Uwli 
wqqbgntpJntlip wphbuunulfuiu pwnCil11nb111p 4Jlw (55}: nuwqw6 

141 



8. 'Rnttu 

q)Dl.IJ.WtnlimbumpJntlibui ( 120): 
tiwfiptwqbp()nui (123): 

fl.wtymwgpnfi (uwnp) 

UGuiuGwpmdw~w(i opJli~tnGbpp nllllllm!wllJ.wlJwG 1.t 
nllllllmptui}lw~wfi lfmpdwpGWU.pJWfi bulpJqn.tpJmfi~ •. ...... .... 127 
'tliii.Jtwti:p6bjil'l lflllUMIWJIRD:J}tQ ftttttttdilpY ~·Y!Htwtili!MpqbtRtrll 1 
~o·daui'@ (87): ·-

tiwnwqwJ~J}lfi wGtJ.mwfiqntpJwfi h}llintfipfitp~ 1.t 
nwlllmwqmptJ. fiJntplipp hbtn wztuwmwlipfibpp 
qwqU:wqhpliJntU:l! .. ...... ... . . .. ........ .... .... . ... ......... .. . .... . .... i :_;4 
tiwnwqwJpU:wu WllPJntplibp}l · hbm wztuwm

1
u:ipj

1 
urwzmurwlimpJwli dl.!bpl! (138): Ulihwmwl!wli u wfiduwlfw!J 
h}lqpbliwjp UfWZWUfWiintpjWU li}l2ngG.bJtt! -- nU1llPntnq}lllJ4wG 
twpnpwmnp}lwjp wztuwmwqpgfihp}l hwuwp (139): - . 

143 . 



I I I 
I 

t 
0 

I 

IH 1,oo8o 
! onw01tli 
I 

n 

0 
I 

3 4 

4. 

m 

0 
I 
i 

5 6 7 ! 8 
~i 6,940 ~e 9,013 10,82B 12,010 c 14,008 N 116,0000 0 I IPflfUIIU p bpjltlmui . pup "l wOJuwbp!i wqnm 

i I I' 11 12 13 14 15 
i lll 

1

1 3 Na 22,997 
1
! Mg 24,32 26,98 AI 28,09 Si 30,975 p 

l ! liwumlmul tiwulibalmui wnntli}IG ultll!gjmui :Pnu:Pnn 

I I I 19 120 21 22 23 
1 I 4 I K39,100 Ca40,08 Sc44,96 Ti47,90 V50,95. 
1 IV : I l!wlllmti 1 IJwl()hntti ullwfiluunu mpmwfi tlwfiwnimui 

16 

PPtl wOjlll 

32.066 s 
c}Onufu 

24 
Cr 52.01 

mmu 

1 i I . 29 3(1 31 32 33 34 
I I 5 63,54 Cu 65,38 Zn 69,72 Ga 72,60 Ge 74,91 As 78,96 Se 

· i umltfill ah!iu llW!Imtu qhnuwfilmtu wnubli ub1hfi 
. ! ! I 37 I 38 39 40 41 42 

j 6 ,i Rb 85,48 I Sr 87,63 Y 88,92 Zr 91,22 Nb 92,9 Mo 95,95 
i nmpfullmui i umnnualmtu f!tnpfuuu glml!niitmur llhnolmuf dmhonh!i 

v I ,~ 47 I 48 49 50 51 I 52 
i 7 , 107,880 Ag I 112,41 Cd 114,76 In 118,70Sn 121,76 Sb 127,61 Te 
I i wni:nllF l!wntihntu · ltliuhnui wliw11 ; Ownhn mhnnm 

I i i 55 I 56 57 72 73 . 74 

I
I 8 

1 
Cs 132,91 I Ba 137,36 La 138,92 Hfl78,6 Ta 180,88 W 183,92 

. 1 ahalmui ownhnui 1wli~wli · hw:J>Iilmtti mwlimwJ llm.'lmwu 

H) 

9 
19,00F 
. !pulnp. 

17 
35,457 Cl 

J!JIIP 

I 

25 26 
Mn 54.93 Fe 55,85 

UWliqwfi ~fli!WJ'I 
35 

79,916 Br 
ppnu 

43 44 
Tc (99) jR.u 10,17 

m bfulibalmui ~mu~lllifumi 
53 
126,91'] 

.tnn 
. 75 ' 76 
IRe 186,31 ps 190,2 

nbllhnw ouultnul 

t 
I 

I 

! 

27 
Co 5~,94 
bnnwun 

1. 

I 

77 
Ir 193,1 
h'llmlmui 

28 
Ni 58,09 

!ihbhl 

46 
Pd06,7 
WWIWnlmlli 

78 

Pt 195,231' 
unwmhfi 

I 0 

0 
He 4,003 

hhJhnui 

Ne 10 
20,183 
libnli 

AI 18 
39,944 
wnunli 

Kr 83,80 
ltnltuunnfi 

Xe 131,3 
vuh6nfi 

~ .. 

', 

! 
' 
I 

36 

54 

vi 
1

1 
9. 1,.

1 
7

r97.2 Au i ~~o,6t Hg I 
81

204.39 Ti fo1.21 Pb 
8~o9,oo Bi 

84 

210 Po 
85 
(210)At 

86• 

' nul!~ J ufi'lf!lf pwtJmul l;wUjwp \ pputimp UjDLRiijm\i! wumwm 
Rn 222 

nuumli 

~ ! II 87 i 88 I 89 90 t \ 91 92 I 
I V11 110 Fr(223) I Ra 226,G5 j 227Ac Th232,12 ~ Pa23~ U 238,07 i 
: I ·'l>flwfiufmui . nwll!mut wljmJllifmul pnpr.mu linuun~mfllifmu! mpwli _ _L......,....,,........._.....L---:::,--,-----:.,.....-,rl--'---::-::--r---'-...~..._-:::--r---:::--l 
i i . 58 I 59 I 60 ·I 61 62 . 6~ ~ 65 66 67 68 69 70 71 
j.

58
_
71

lce 140,131 Pr 140.92 I Nb 144,27 Pm (145) Sm 150,43 Eu 152,4) Gd 156,9 Tb 159~ Dy 162,46 Ho 164,94 Er 167,2 .. u 169,4 Yb 173,04 Lm 174.99 
: I ghppnui . UjJIUiqbnq!JU I fib.n'lf!ti iutPDUhpjmui uwuwpjmtti bqpn~ QWIJ!l \ mhppj'lntU IJftulllJIIUilmni hnttiftnui tppjmui pnt)jmlU jlulbpplunil pl\UI.bgtuaui 
' ' , : 1hbtmtu 
i I 90 I 91 I 92 i 93 - ~ 9S; 96 ' 97 ) . 98 IJ9 100 101 '. 
~>3- Th 232 I Pa 231 j U 23~· Np (237) Pu (242) Am (243 Cm (243) J Bk (245) · Cf(246) Es (253) Fm (255) -~b (256) r i 
!103 ' pnp~JU:I UjflllUIW\jUIPI m}IUJU fibUJUlnl- l:.t!tDllnnlijumll wubpJl~tm~ I I!JnrpjUIIU I pbpljlfmlll i\jlUifl:Pnpfijln\ti tJfi:mbjllpntti :PbflliJlnul 1I~qhtbtljlntU I 
, 1 I fijun u 1 Otuuu i · ! · 

102 
No(259) 
linpbr.lmtlf 

' 103 
Lr(260) 

(IIRipbQafwcf 

i 
I 
I 
4 

\ 

' 


	Terteryan-1
	Terteryan-2
	Terteryan-3
	Terteryan-4
	Terteryan-5
	Terteryan-6
	Terteryan-7
	Terteryan-8
	Terteryan-9
	Binder5.pdf
	Terteryan-10
	Terteryan-11
	Terteryan-12
	Terteryan-13
	Terteryan-14
	Terteryan-15
	Terteryan-16
	Terteryan-17
	Terteryan-18
	Terteryan-19
	Terteryan-20
	Terteryan-21
	Terteryan-22
	Terteryan-23
	Terteryan-24
	Terteryan-25
	Terteryan-26
	Terteryan-27
	Terteryan-28
	Terteryan-29
	Terteryan-30
	Terteryan-31
	Terteryan-32
	Terteryan-33
	Terteryan-34
	Terteryan-35
	Terteryan-36
	Terteryan-37
	Terteryan-38
	Terteryan-39
	Terteryan-40
	Terteryan-41
	Terteryan-42
	Terteryan-43
	Terteryan-44
	Terteryan-45
	Terteryan-46
	Terteryan-47
	Terteryan-48
	Terteryan-49
	Terteryan-50
	Terteryan-51
	Terteryan-52
	Terteryan-53
	Terteryan-54
	Terteryan-55
	Terteryan-56
	Terteryan-57
	Terteryan-58
	Terteryan-59
	Terteryan-60
	Terteryan-61
	Terteryan-62
	Terteryan-63
	Terteryan-64
	Terteryan-65
	Terteryan-66
	Terteryan-67
	Terteryan-68
	Terteryan-69
	Terteryan-70
	Terteryan-71
	Terteryan-72
	Terteryan-73
	Terteryan-74


